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15 DESCRIPTION OF THE PRIOR ART
Molded case circuit breakers end 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 incorporated
20 herein by reference.

A continuing industry objective with respect to many types of circuit
interrupters is to be able to reduce the size and/or footprint of the interrupter
housing while at the same time providing the same or improved performance
capabilities.- A major advantage of creating such a “smaller package” is that it

25 provides increased flexibility in installation. However, a consequence of this
objective is that the internal space constraints of such interrupters have become
much more limiting, posing certain design obstacles that need to be overcome.

Circuit interrupters include trip mechanisms that can be activated
in a variety of manners so as to set in motion a tripping operation to open the

30 contacts of the interrupter. These trip mechanisms often employ a rotatable trip



mechani smto thereby generate a tripping operation. Such circuit

I nterrupters advant ageously provide for automatic circuit _interruption
that causesV®REMH p bar assenbly to gotate when an over EGFRGP119E
condition is sensed. This automatic interruption may be thernally,
magnetically, or otherw se based. In addition, such circuit interrupters
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interrupter having the aforementioned intemnal space constraints. In addition, the

prior art has provided external access to the accessory trip lever that requires a
20 positioning of the external acbessory device that can not effectively and
conveniently be implemented in DIN rail installation situations. Furthermore,
prior art circuit interrupters that may be used in connection with such external
accessory devices are typically required to be manufactured with an opening or
the like in order to provide the aforementioned external access. Because of the
25 possibility of entry of foreign items into such an opening, such interrupters are
not suitable in situations where an external accessory device will not be

implemented. _

In view of the above, it would be advantageous if a way existed by which
‘an external accessory device tripping operation could be conveniently and
30 effectively implemented in a circuit interrupter having internal space constraints.
It would also be advantageous if the provision of such a tripping operation



enabl ed positioning of an external accessory device that could be
conveniently and effectively inplenented in DIN rail installation
situations. MO®WHGI further ibe advantageous if a circuit GBIV ey
coul d be easily adapted for use with an? external accessory device only if
desired. 5 SUMVARY OF THE | NVENTI ON The.present invention provides a
circuit interrupter that neets all of the above-identified needs. In

accordance with Qﬂﬁb'?ﬁ B@%VQ“'“QIO%M ptemal asressary deyiee thal seud hesconl@mently
ded (f
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the operating mechanism to open the contacts. The trip mechanism includes a
dual-purpose trip actuator biased upwards and positioned for vertical movement
within the housing and having a top portion extending through the cover. The
actuator includes a push-to-trip member and an interlock trip member. The trip

20 bar assembly includes a multi-purpose trip member having a push-to-trip
actuating region, an interlock trip actuating region, and an accessory trip
actuating region. The push-to-trip member contacts the push-to-trip actuating
region when the top portion is depressed, causing the trip bar assembly to
rotate. The interlock trip member contacts the interlock trip actuating region

25 when the cover is removed from the base, causing the trip bar assembly to
rotate. The accessory trip actuating region is positioned to be contacted by the
tripping member of the external accessory device and thereby cause rotation of
the trip bar assembly.

This and other objects and advantages of the present invention will

30 become apparent from a reading of the following description of the preferred
embodiment taken in connection with the attached drawings.



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

nol ded cas i |t interrupter enbodying the present i lon. 5 Figure
2 is an exgyéagﬁﬂgﬁeM/of t he base, prigmary cover, and segﬁﬁgﬁb&rw&over of
the circuit interrupter of Figure 1. Figure 3 is a side elevational view of
an internal portion of the circuit interrupter of Figure 1. Figure 4 is an.

orthogonal view of the internal portions of the circuit 10 interrupter of’
Figure 1 without the base and covers. Figure 5 is an orthogonal view of an

i nternal portiBRIEF DESCRIPTRONIOF TRHEEDRAWINGSf Figure 1 including the
operating nmechanism, Figure 6 is a side elevational, partially broken away

vi ew of the oper at ifigurenkisani efthegonalview of @ tmelded (Gase: eircuili intergupter 1

with the cont | 5 in the OFF.disposition. Figure 7 is a
side el evati o?léalhﬁc’%na'?q ?Ha%%'geéﬁdﬁ‘é%&'g\ﬁéy view of the operating mechanism
with theScontacts dfigureiistanreXpioded view obthecbameo primanycover gandsétondasy si de

el evational, partia broken a view of the operating mnmechanismwth
the contacts afRYS[A ghéé“l‘fﬂwé'qt?mﬂvﬁér?ﬂ?@%'di sposition. 20 Figure 9 is a

side elevational, gired ls/aMdkerRvatsal icWoP bn iR Poiod Bf tHEGRAR S

during a resetting operation. Figure 10 is a side elevational, partially
broken away viioteraiptarief Figse thousi ng of the circuit interrupter of Figure

25 cam housing.  Fi ddsie 54 Encortiidral Slew BF s, Mipthel piRe I e bl , o
the cirtgit iinteesuptariof Figure Fivgthouit the basglarel doders.s an ort hogonal view of

the trip bar asserrﬁ:l_ of _t he cirﬁuit interrupter of Figure 1. 30 Fiqure
13B i s another ort ('djﬁﬁﬁ i janoghogenal  view of,en Jatemal) portion;of the aituit; <

anot her ortho ' ire 116983 6
A e o b 1o IAtAupter B FRiurd 1 nditidiRg 6 op&RERY échalfishi.

| Figure 6 is a side elevational, partially broken away view of the operating
mechanism of the circuit interrupter of Figure 1 with the contacts and the handle
156 in the OFF disposition.
Figure 7 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handle in the ON disposition.
Figure 8 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handle in the TRIPPED disposition.
20 Figure 9 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.
Figure 10 is a side elevational, partially broken away view of the cam
housing of the circuit interrupter of Figure 1. _
_ Figure 11 is another side elevational, partially broken away view of the
25 cam housing.
Figure 12 is an orthogonal view of the crossbar assembly of the circuit
interrupter of Figure 1.
Figure 13A is an orthogonal view of the trip bar assembly of the circuit
interrupter of Figure 1.
30 Figure 13B is another orthogonal view of the trip bar assembly.
Figure 13C is another orthogonal view of the trip bar assembly.



Figure 13D is another orthogonal view of the trip bar assenbly. Figure 13E
I s anot her orthogonal view of the trip bar assenbly. Figure 14 is an

ort hogonal , Mepewmbdsy br oken away vi ew %f a portion of the PCITBEAIIN
interrupter of Figure 1 including the trip bar" assenbly and its bias
spring. 5 Figure 15 is an orthogonal view simlar to Figure 14 w thout the
bias spring. Figure 16 is an orthogonal view simlar to Figure 15 with the
bi as spring. Figure HAigures13R isandtbegoorthoganahview of the trimbayrassembly.r cui t

i dopl at e assenol y oi " PWE T IR afttercriqusRLTER G b4 WBBAON 7o' 7 2,
orthogonal view of t Fﬁg&&misaérﬁowm,pamaﬂ%llbrm awasewloy a pfibresfhgbar
e circui

assenbly of an internal portion of th . interrupter of Figure 1. 15
Figure 20 is an ©fauidatsrupter ghFiguse 1 jnaluding thetfip\bayassemblyand itsrhias spring.
assenbly agd dual pur Ie C - : ' ik, 1At 4 0f o
Figure 1. gFi gure ZlAﬁgggazségtaﬂo%%}?\&zgy “3?2'&“3?‘"?’?2%@“’%%‘8’5@6@ﬁ"% bias
actuator. Figurspriig.B i s anot her orthogonal view of the dual purpose trip

CEl bt 20 beSeriot SRR SiRlone o Aiar B S A e oy
interrupter of Figureridure ¥7W5LA &%Sbﬁaﬁﬂew6@99@!@?:'0”!&6‘%&@6&grgt%rrlﬁgfe?r&t Ic

trip assenbly of the <Circuit interrdpter of Figure 1. Figure
anot her orthogonkigurg bw the automatic trip assenbly. Figure 24A is an

ort hogonal, 4vi ew of ar; ' FUCt ri 25 ass |y, of
the cigrcuillP interrup&&%ﬁ%%ﬂ&#@ﬁ}ogoﬁgﬁ?@ 05%05?%at8ﬁ5ﬁ8@§[§g?%0?ew
of the attachi ngciruitisterrapter of Figure 124C i s anot her orthogonal view of the

attaching structure. _Figure 24D is another orthogonal view of the
attaching structure. E’Qi!f%r 33525@'1 erthegenal Hdew i the; sideplates assamblys &ir beri p

oY Fogomal "1 Sl SnaBe seriy Cr i o B
of Figure 1. -
15 Figure 20 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 21A is an orthagonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
20 assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogbnal view the automatic trip assembly.
Figure 24A is an orthogonal view of an attaching structure of the trip bar
25 assembly of the circuit interrupter of Figure 1.
Figure 24B is another orthogonal view of the attaching structure.
Figure 24C is another orthogonal view of the attaching structure.
Figure 24D is another orthogonal view of the attaching structure.
Figure 25A is an orthogonal view of an accessory trip lever of the circuit
30 interrupter of Figure 1.
Figure 25B is another orthogonal view of the accessory trip lever.



7 Figure 26 is an orthogonal view of the accessory trip |lever of Figure 25A
connected to the attaching structure of Figure 24A. Figure 27A is an

ort hogonal WP8H*E¥hilar to Figure 26 with the accessory PEFARIOOLOL, ]t ed.
5 Figure 27B is an orthogonal view showing the trip bar assenbly with
accessory trip levers tilted. Figure 28 is an orthogonal, partially broken .
away view of a groo%e in the base of the gircuit Interrupter of Figure- 1.
Figure 29 is an ort SB'E?n%é 's\ﬂwmoﬂﬁ'ev'WiQ%WW%‘Pwmp lever ¢f Figure:25A1 0

i nterrupter of (& - ] aﬂﬁé ;ee%‘ n. Figure 30 is an

ort hogonal vi &%’Mﬁ%ﬁ?%ﬁ?%@@?@@ﬁ% a g 0 l?'he circuit interrupter
of Figure 1. Fi gur eFigurei27Auis aor drthngonal viewsimiaxito Figure 2@ withhy accessopf t he
br eak- away re&.iqu oft. thure 29. 15 Figure 32 is.an orthogonal, partially
br oken away vi BY Ws break-away region broken off. Figure 33 is side

el evatiogal view ofFigine 278 % anbriidgBRAYVIEW EHowing tﬁbetrw:bé:caééeﬁumwifﬂlpt er
of Figure 1 show ng the break-away region broken off. "Figure 34 s an
ort hogonal vi ed¢cessenydrip javerstiltedoorti ons of the base of the 20 circuit

. £ E quee 1~ Fi : ' . o .
ragi ons of the o ragure2eibRrdinpaond, Aanal BREGR BualvEILE 3 BrERSITHR s ona
vi ew of the unbasesofithe chrcditintdrampteradf Figuredi.rcuit interrupter of Figure 1.

25 Figure 37 is a ,oss-égqtional vi ew. t aken athon .the line 37-37 of Figure
36 showi ng cut out s TGUeHES 5. a0 ofhegpnal Mew LOf he Primapyosryer afctheopirguit

| nt ernahgpor t i ifterRiptdrtt Figuré 4 showinl & bréd-8hvapfedierlur € 1 showi ng the
positioning of the break-away regions of Figure 35. 30 Figure 39 Is an
ort hogonal vi ew of Figurec3Q isgampbethegenal view of the ptimant coven@ndrbasef ofthgur e 1.
circuit interrupter of Figure 1.
Figure 31 is an orthogonal, partially broken away view of the break-away
region of Figure 29.
15 Figure 32 is an orthogonal, partially broken away view of the break-away
region broken off.
Figure 33 is side elevational view of the base and primary cover of the
circuit interrupter of Figure 1 showing the break-away region broken off.
Figure 34 is an orthogonal view of the internal portions of the base of the
20 circuit interrupter of Figure 1.
Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.
Figure 36 is an orthogonal view of the underside of the base of the circuit
interrupter of Figure 1.
25 Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
36 showing cutouts in the base.
Figure 38 is an orthogonal view of an internal portion of the circuit
interrupter of Figure 1 showing the positioning of the break-away regions of
Figure 35.
30 Figure 39 is an orthogonal view of a locking piate of the circuit interrupter

of Figure 1.



WO 01/ 16983 PCT/ 1BOO' 01191 8 Figure 40 is an orthogonal, partially broken
away view of the locking plate in connection with the base and primary
cover of theWQO interrupter of Figye 1. Figure 41 i PCAMBYHgonal ,
partially broken away view simlar to Fi'lgure 5 40. Figure 42 is a
cross-sectional view taken along the Iine 42-42 of Figure 36 show ng
support nenbers of the circuit interrupter of Figure 1. Figure 43A is an
ort hogonal , ‘parti al | Figedsris angythogenal cpartialyhrekenaway wewof the losigng plate n

e s i AP o S bl i

Figure 1. Figuret43C is a side elevational view of a secondary
cover.nounting screw,of the circuit interrypter of Figure 1. Figure 44A s
a cross-sectional, p\z,l'\Lr'g'-F"Sl Yisanihoaans) mﬁ)yfb&ql@p ﬁwg)ﬁ(}{'e“iﬁ’“l'ﬁétq Figure
44- 44 of Fsgure gpA showi ng the nounting screw and retaining device wth
respect to the hole and recessed regions of the primary cover. Figure 44B
is a cross-sectional Figuret42dsla/crossisectional yiew takes aldngdhetline 42-421 ofFigdie
Figure 45 is an | oded orthogonal vi of. the base an rimgry cover 20
of the circuit ifﬁ‘@mmasgweﬁ&qﬁ?&ﬁﬁﬁ%ﬂgc -ngtﬁ_rrgpgegpg\ﬁ,?qxg? tnment pl ate.
Figure 46 is an orthcm?melm RVarP brthB§ordl ! Sartiaib} BioRBR w4y} HeR: ofa BblcCary | S
an orthogonal, partially broken away Vview of the screw retainnent plate
posi ti oned wi t hifgcesseddegions in the primary caver pf theirpuid infesrupter ofEigurs 1cui t

I nt errupt of Fi gur g, Ie e | ' I I onal V] .
nount i ng g‘?:rew of thgléullrregﬁﬁ: 'Q%ht%'?r?o %%vaéﬁ’?ﬁﬁf gu'k%gﬁﬁilnall‘?%vﬁée%gﬁ% §%ﬁu't

cross-sect i onal infeeuptexlof Figureen away view taken along the [|ine 49-49 of
Fi gure 45 showi ng the, screw retai nmaniqﬁélﬁat and the nountin screw of the

Circuit interrupter SHOUFRGHICe 8 side pleyalinglyied of @ sRRANHBRI Loy mBRNtDg
recessed regi on Rfew bPthe' dirdaitinteRUBter of Figure 1.

Figure 44A is a cross-sectional, partially broken away view taken along
15 the line 44-44 of Figure 43A showing the mounting screw and retaining device
with respect to the hole and recessed regions of the primary cover.
Figui'e 44B is a cross-sectional, partially broken away view similar to
Figure 44A.
Figure 45 is an exploded orthogonal view of the base and primary cover
20 of the circuit interrupter of Figure 1 along with a screw retainment plate.
Figure 46 is an orthogonal view of the screw retainment plate.
Figure 47 is an orthogonal, partially broken away view of the screw
retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.
25 Figure 48 is a side elevational view of a mounting screw of the circuit
interrupter of Figure 1.
Figure 49 is a cross-sectional, partially broken away view taken along the
line 49-48 of Figure 45 showing the screw retainment plate and the mounting
screw of the circuit interrupter of Figure 1.
30 Figure 50 is an overhead view of a recessed region of the primary cover
of the circuit interrupter of Figure 1.



of the circuit interrupter of Figure 1. WO 01/16983 PCT/I1B00/01191 9

Figure 51 is _an_ expl oded orthogonal view of a term nal shj nd the base
and pri narng(gyé‘ﬁs"gf the circuit intergupter of Figure 1T}C§+'€W?’é”%2 is an
ort hogonal view of the termnal shield. Figure 53 is an partially expl oded

ort hogonal view of the termnal shield, 5 base, primary cover, and .
secondary cover of ckkcuit interrupter -of, Eiqgure 1. .Figure 54 is a
partially expl oded %@ﬁﬁ%éiﬁ%ﬁ"\ﬁngﬁ%sp ‘%hDQPH?h‘Q?‘gS‘ﬁi élegnﬂ'@h/gﬁ'e&aﬂg%ct i on
W th the terni pase aﬁdPl’id\ar}beé\iéroPﬂié@chxitWéﬁﬁpteﬁBﬂF@ﬁﬁé)ﬂdafy cover of the .
circuit interrupter_o Fi@gure 1. Figure 55A is an orthogonal view of the

term nal shield coviigure$? s aperthagepal viewafithe ferminak shiglthl vi ew of t he

term nal shield cov % £ ' | .t ermnal -
shield cover, term’ﬁ@f‘re g%%’ﬁ?é@%@é,%@%W@é’ﬁé@%m&é%@ﬁ'&éf?}"ﬁ' er in
a total | § assebase;primany eover| and secohdasy eoverof theseiruitdntatruptepof Figake Y.

br oken away vi ew taken agé)n t he . l¥|ne5- 7 of Figure 56 showing a wire
seal arrangenent. 159#& ésggg)qrgal nefﬂ'?‘;ﬁéeﬂg?g‘?ﬂ wieyt of adepninal shield

i nterrupter of c&)egm&;nke&idﬁ\?/irt]@m'a'téhﬁiﬁéllshmma%. ﬁﬁﬁé‘lﬁ% Oélﬁkgggél&da@ gure

59 is an orthogonal view of the DINrail adapter.” Figure
ort hogonal vi eopusr of the ¢ieguitintarrapter of Rigumt N rai| adapter. Figure 61 is an

ort hogonal view of t.he stdder of .t N rail, adapter.. 20 Fiqure 62 is a
cross-sectional , pa'%'gﬁ'aéf%/'&j%r%k@m&%gg VF‘@%‘%&%&‘%%@B&F&V@F-i ne 62-62 of
Fi gure 9@ showi ng aFiguressBeistumatissrorthogonal vistv osthertemiihangmelalcoveew of the
DIN rail adapter in_a |ocked-open state. Fi rgﬂg‘Jc_rze 64 i s an expl oded

ort hogonal view of 'fiﬂ@'eo'ﬁ%ls ﬁ%d’"ﬁpgﬁ%ﬁ'wi%\% M‘Fa't%"é icover, tterminal
EscR i o o T e oty BB NERRRRRE e i B Sitall) bl st 0.
and Figures 1 and Figuredris acndssrsectionalpartiallysbrokenimsdaycview taliencalong the
o int err upt er or"n%r&a_gx; ‘of l’%ureché %Hti)\kingrae%}(rg rse%Parirann(iqlelrjrgeen s a
| 15 Figure 58 is an orthogonal view of the circuit interrupter of Figure 1 with
a DIN rail adapter connected thereto.
Figure 59 is an orthogonal view of the DIN rail adapter.
Figure 60 is an orthagonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.
20 Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism. '
Figure 63 is an orthogonal view of the DIN rail adapter in a locked-open
state. .
Figure 64 is an exploded orthogonal view of the base and primary cover
25 of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.

DESCRIPTION OF THE PREFERRED EMBODIMENT

30 Referring now to the drawings and Figures 1 and 2 in particular, shown
is a molded case circuit interrupter or breaker 10. Circuit breaker 10 includes a



WO 01/10983 PCT/1B00101191 10 base 12 mechanically interconnected with a
primary cover 14. Disposed on top of primary cover 14 is an auxiliary or
secondary coW®on®3hen renoved, secondary cover 16 rendd @ T8YHIMINt er nal
portions of the circuit breaker avail ab?e for mai'ntenance and the Iike

wi t hout requiring disassenbly of the entire 5 circuit breaker. Base 12

I ncl udes outside sidewalls 18 and 19, and internal phase walls 20, 21, and
22. Hol es or opebasegt2 ﬁ@bham:ealtwnte’rdnﬂebtedmltmapjmaqomer14 Disposedemitopg
screws or other afttachl ev ces that enter corres Oﬂdl{g} Q@les or

openi ngs 23B in BaBYM3 1scan Ayxiliatvrlr Seqondary gaver, 1p., Yhen remeygd, o
or openings 24A eéc%newbe@& 18 ($hERIoMeCRitdhall Boftltns L6F B BRLUI Drefites 'S
or other attaching devices that enter corresponding holes or openings 24B
in primary coveravailableforrmsintenange aadmmuﬂwérequmm@qassmby of theventiré 4.

Cover 14 aPe 1 or SRLEBIRARH: - Svel T2 piide La0ds BuslPaB 12860 1B APl arlorgl

Hol es 28 are al sghdserwalls 20 2¢nand2 e HAes of opéﬂﬁ?é%heére(m{/idemnwary
15 cover 16) as described bel ow. Hol es 25, which feed through secondary

cover 16, pri me®aveEoldr fors aceertingn serays; cor Bthesn atischiags NGWCQQ thet eentes) |

ded f
207 1 ou! e, | YorspBading hofeddr doenilos AEh Hlse ¥29Bprablerting Gt KB TR
26 thﬁ_t feeﬂ thl:todnqdezg' Holgs :aonpenmgsm b?s%pro&medanobenoadwyowvéeflsf ferI \
tt I N e entire Cl Ircul er ,asse (0] or 1Nto a
T ncr 1Barer " ceRting sifewaLor other SHaning Jovices taal PaisE coRustanding:holps or

secondary cover dgfoniids 348 .rpbmﬁawaverqa fb;aﬂaaieﬁ.@éémuwwvebﬁe%ghnwy

Primary cover 14 includes cavitiés 31, for pllacement o
i nt ernal accessoaves 14¢ Holes &7A lbrwnedaryo:ovseéﬁMrgowcndmg@q!emznmvs a

cover handl o ondErY Sgoeriy. b pabanadofE f SRkfal dlcasBBle R actrReR ol
36 and 38 and i s Hotexd28 areaalwfceauaaﬁménmmrnhbamohéy(mm 88conddrpse
the cont ag%s of ci rc it break aker 10 when it

|ppeo°%’95 §) a?—ﬁﬂ?ﬂ’ ﬂé’ andmt rﬁ%'&é%ﬂlﬁ&hﬁm qcoRdary gayer

in a
status of circy 084 t e nds
with a | egend 30 (no ollrllmgéeﬁﬁl ap%s?ﬁo?er(bqg ﬂealrgﬁﬁgm fe*&gggzrﬁ)ng%p

whi ch clearly provided for aocess to electrical terminal areas of circuit breaker 10. Holes 26A,
which feed through secondary cover 16, correspond to holes 26 that feed

through primary cover 14 and base 12, and are provided for aftaching the entire

20 circuit breaker assembly onto a wall, or into a DIN rail back panel or a load
center, or the like. Surfaces 29 and 30 of secondary cover 16 are for placement

of labels onto circuit breaker 10. Primary cover 14 includes cavities 31, 32, and

- 33 for placement of intemal accessories of circuit breaker 10. Secondary cover

16 includes a secondary cover handle opening 36. Primary cover 14 includes

25 a primary cover handle opening 38. A handle 40 (Figure 1) protrudes through
openings 36 and 38 and is used in a conventional manner to manually open and

close the contacts of circuit breaker 10 and to reset circuit breaker 10 when it is

in a tripped state. Handle 40 may also provide an indication of the status of

circuit breaker 10 whereby the position of handle 40 corresponds with a legend

30 (not shown) on secondary cover 16 near handle opening 36 which clearly
indicates whether circuit breaker 10 is ON (contacts closed), OFF (contacts



I ndi cates whether circuit breaker 10 is ON (contacts closed), OFF (contacts
WO 0111(983 PCT/1BOO' 01191 11. open), or TRIPPED (contacts open due to

for exanplé” K18 er current  condition Secondary cover fgnﬁﬁ@ flnary
cover 14 include rectangul ar openlngé ‘42 and 44, respectively, through

whi ch protrudes a top portion 46 (Figure 1) of a button for a push-to-trip-.

actuator. Al so shqwn conductor 5 eni ngs 48 in base 12 that
shiel d and pr oPREW I°6a.[;‘s\'J é:oépg rigPatasts opep h@&]ﬂo fr E%ﬁm&sr@akeve@rrﬁgt
depi cted as a &Hitio).2SSeédrdary ‘colérc#6%nd bfifal) B6REH 14 '. ggfu&.f’t

limted to four-phasée operation. Referring now'to Fi ure udi nal
section of a sORRhiRgs=4&tandngd, neapedtivelyy througbwmthpmmepa tombblymn 46

P el A 158y A ki s ™

conprisi By a SoEEnings 98 uaba@ér‘qbwhﬁﬁsﬁara & protectduad WaHHINdIS '502S AR
Al so shown is a contact assenbly an operating mechanism 62, and a tr| p

nmechani sm 64. Gifuitdugakeroo vs élﬁ&lﬂt%d a8 a foyupkase: ciseuih baskes e present t
b Kk 10 h 5t | 52, pl
reaker asﬂb%@loﬂ"igﬂbpﬁﬂlt%c? {d%olRbhalk o néﬁrgﬁgl% ermnal 52, plasma arc

acceleration c tor asse arc extinguisher assenbly
58, and contact as<Refeiringtahw tsFighm3) aahdgdiﬂnallsleeﬁbnbfabslde eléeitiohgnce i s

often made herei only one sych gr.ou f nent.s d their
Gonstituent s rraiellybrober awaY and panfiy ¥ plantafy pFARKTROKES 18 S ahewD. and
now al sgot 0 Fi g 472 éldﬁi‘l‘ tebmmBPs6 aAd aaﬁestéﬁﬁinﬁll&/ athétB sHéWa%aérﬁ&
I nternal workings of circuit breaker 10 vmthout base 12 and covers 14 and

16, each sl ot argeeeelgrationishamber b4 comprising slphmptmasgembbreﬁﬁaam anapper
sl ot ot or asse@%b?ﬁs@%fé grr 58P AR ShawhE'a O@n?éct%&%b@%ﬁ l'y 56B. Upper

sl ot notor asse es an upper 28 not or -~ as y housi ng 66

wi t hi n which aaparstlng:rhedlwldaﬂzyaad detnplmdfvhamsm% Althsughshettviewdisié in
assenbly pl at 56B j ncl udes a

| oner sl ot not dgurgé @ﬁﬁn}'?ﬂ %g ﬁ'gc%raﬁf%ﬂ ﬁaoﬁr't%%@'?g%dﬁﬁaewe %l Be- by- si de
| over shgt. ”Qéﬁﬁméﬁ@?.e ?’éél‘né)bﬂ:t Steletatidn éié?ﬁbé‘?%@glét rbtortds3eRiy'56,4rp0sed
of magnetic materi al h arc extingui sher assembly 58 includes an arc
chute 74 wit hmxtmguisher assembly 58, and contact assembly 60, as shown and described
below. Reference is often made herein to only one such group of
components and their constituents for the sake of simplicity.
_ Referring again to Figure 3, and now also to Figure 4 which shows a
20 side elevational view of the internal workings of circuit breaker 10 without
base 12 and covers 14 and 16, each slot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
motor assembly housing 66 within which are stacked side-by-side U-shaped
25 upper slot motor assembly plates 68. Similarly, lower slot motor assembly
568 includes a lower slot motor assembly housing 70 within which are
stacked side-by-side lower slot motor assembly plates 72. Plates 68 and 72
are both composed of magnetic material. _
Each arc extinguisher assembly 58 includes an arc chute 74 within
30 which are positioned spaced-apart generally paraliel angularly offset arc
chute plates 76 and an upper arc runner 76A. As known to one of ordinary



30 which are positioned spaced-apart generally parallel angularly offset
arc chute plates 76 and an upper arc runner 76A. As known to one of
ordinary WO W0 ma@88 PCT/ 1 BOO' 01191 12 _skill in the art, tR¢ETBUIISION of
arc extingui sher assenbly 58 is to receilie and dissipate electrical arcs
that are created upon separation of the contacts of the circuit breaker.
Referring now to Figure 5, :shown is an orthogonal :view of an internal 5

portion of circuskill Brtbaiag thedfunetiomotcarstextinguishemnassemily $&isytorrecelveiands hown

as. conprising ay I [ 8 ' ble-

contact 80, an?'?é?‘%ﬁ%ﬁﬁ%ﬂ%ﬁ@g@%éﬁﬁg@? é%%’g%eréﬁ&?#etﬁggﬁ}‘%m of
stationary cont ahe diréuit bbskBr.st ati onary contact arm82 is electrically
connected to a line é%rtm pal 52 and, although not shown, each novabl e

contact arm78 is el g MW & figitre cy shewmy 1§ ap 1"@399_"("@! MieMuof 80 intarnal |
shown s 3 Cr 0SSibHio 8P EftibréBkebios @ééﬂ&{téa%ssaﬁbgg%&g 3514 Sl 35

breaker 10 and i's rotatably disposed on an I nternal
(not shown). Acteosmoprising:@ mavablatcontachanh I8i supp6aing ithereomamnavabledesrtacten] i n

detail bel ow, b bl y .86 . bl tact 78 t
atate inio or G 8 EIRHER, GRAR AT AP AVPRRINEL RO SIRLAPR. CaMBgS 56

into or out of eEgliEgatbAdrgtoptactbfRis? BobleEPiohlydrinecid i S
84. Crossbar assenbly 86 r|9ncl uaggs a rrzo\%:%lee con)?act cag%oﬁgrﬁge@gm%ﬁ?ﬁ

each novabl e candaéalthelgh et shown, eash rpeyatle cortadl arpuéis electrcaliy coonedted) 88

P Cummt af e, " 3afid fERRIRE o “ARb Sholy™ i€ B ABaY adde P68 whlch el s,
of 20 crossbar asigtmof girdit HraakerntDiand ¢s rét@labhsdispostrion adsaRMAlpottion of

rotated clockw e or,.counter-clockw se by actign of operating nmechani sm
62. However , i (D358 13 (el shaven)- ( Astualine 10F,0ReIBIRD SrashanisT 5% 15 & Manne ¢ o

rotate (wthin ldd¥ctibed in MSWBQ%%EEMsé‘éc béPés%‘eHUl\{ 86 anHIRGMbie ToREIEP! ¥

86. In particular, in certain amc, electro-nmagnetic situations, each
-novabl e cont act aams 78togatate intepeogtofigmdispdsitiomisbich placestmevablé ontadts 80 he

oper a1 omSand 1MogBEB pf & BlkbGition dr elebBich KM Vi FrediRyiatEs Adr o,
to Figure 5 and Grosstrartasseiviply 86 Incledsy atrh6eabie ¢batacs 6amhdusig'88or each
Operating mechanism 62 is structurally and
movable contact arm 78. A pivot pin 90 is disposed in each housing 88 upon
which a movable contact arm 78 is rotatably disposed. Under normal
circumstances, movable contact arms 78 rotate in unison with the rotation of
- 20 crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated
clockwise or counter-clockwise by action of operating mechanism 62. However,
itis to be noted that each movable contact arm 78 is free to rotate (within limits)
independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
25 upwardly about pivot pin 80 under the influence of high magnetic forces. This
is referred to as “blow-open” operation, and is described in greater detail below.
Continuing to refer to Figure 5 and again fo Figure 3, operating
mechanism 62 is shown. Operating mechanism 62 is structurally and
functionally similar to that shown and described in United States Patent
30 5,910,760 issued June 8, 1999 to Malingowski, et al., entitled “Circuit Breaker

with Double Rate Spring” and U.S. Patent Application Serial No.



functionally simlar to that shown and described in United Stat es Pat ent 30
5,910, 760 issued June 8, 1999 to Malingowski, et al., entitled "Circuit
Breaker wiVA'BHI® e Rate Spring" and HOS Pat ent Appl i cZCTABIOSLI 3| No. WO
01/ 16983 PCT/1B00/ 01191 Eaton Docket 99- PDC- 279, . filed August. -,- 1999,
entitled "Circuit Interrupter Wth A Trip Mechani sm Havi ng | rrproved Spri ng -

Cperating  mocharom-aa oy PeseetNo Gric278 e niurte 2 18aBlanthed °"

(connect ed 1 o Ciftih@miBlor VP A MEgIEA iy Biteley Sing BiddhRey

toggle link 96, an interl | ower le link 9
link pivot pi nbathlisgiessires ofw&chlwmmmateddwle hylrﬁferwem @perating| e 94.

by vy of “an 1| MeSPRRER T elier's haiiS sy REhA AseMeNss foch®BBelsns
assenbl ys86 at hmdleuoplarcdmgu dguatéeﬁdradlaenOanupdénetoggleqtnkmmaﬁ04 which is
e

| aterally and yrotatably dispos bet ween paral | el aced apart operating
mechani sm supp!9tan 'Mé‘f’gr toagle k98, @ad angepper toagle E"ISQ'VP'SP'F 188 which ot at e

th I t ahﬁ,@
g\émsemlalny Irg1l I Z%‘ élﬂé@(s |Ch§@lééﬁﬁskpgéswc}ﬁ%g agt&ggjgﬁd@wwﬁ% é(}?g aggenbl y
92 in such a mmnmtmmnhppmgghllmklgﬁdmwawof an irﬂerlri‘edjateltd:ggigdihmst)
t t f. k f 94 i N tt
oper at o of - cpvethin ppeens i sRaebaCadientyy it gt BpEHR IF Brovideiiga bar 112
is lateggl |y diragressivotipm mwmmsnétaim ah8 Gotatatily ekpdsétﬁsetwebhraafraﬂév the

count er-cl ockwi se novenent of cradle 94. Referring now to Figure 6,
el evati on of twesmnwe@tmunecméupnm memiass of sideplatess 106 at ed With

operating nec and g%ﬁéem‘%}ef(@fthlb q&a dﬁéﬁg??ggbmﬁ Rlls cuit breaker

10. Contacts 8 are shown I sconne or open di sposition.
An i nt er medi atprovidedlis 4 bandle assembly nmllet 108 watcb liedisposed incandrduppertedi t

b har d | 116 of h reqi. 18 of
cradle oa. Ay fansf srsnniyS%iin lch A dngned e Slededinical Epgactuth
(Figure18) sucfolpagdinetyarcusite fartions &t #bask RgiciM 10\8f cradie®d ditihg 4 s di sposed

between the top portion of handle assenblio 2 and the internedi ate toggle

link pivot pi n“eqsseztmgfmetaélﬁa.qsﬁlww bigakegt0 as i drseribed belome A yaip stapad
| over portion 46 19fis &y dRfoddRbolechKiddgiites 186! éﬂaepﬂoafdgg a limit to

the counter-clockwise movement of cradle 94.
Referring now to Figure 6, an elevation of that part of circuit breaker 10
20 particular associated with operating mechanism 62 is shown for the OFF
disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
disconnected or open disposition. An intermediate latch 114 is shown in its
latched position wherein it abuts hard against a lower portion 116 of a latch
cutout region 118 of cradle 94. A pair of side-by-side aligned compression
256  springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408
is disposed between the top portion of handle assembly 92 and the
intermediate toggle link pivot pin 102. The tension in springs 120 has a
tendency to load lower portion 116 of cradle 94 against the intermediate latch
114. In the OPEN disposition shown in Figure 6, latch 114 is prevented from
30 ~ unlatching cradle 94, notwithstanding the spring tension, because the other
end thereof is fixed in place by a rotatable trip bar assembly 122 of trip



114. In the OPEN di sposition showmn In Figure 6, latch 114 is prevented from
30 unl atching cradle 94, notw thstanding the spring tension, because the
other end t NeD@H69E3s fixed in place by a rotatable trip bRCTABMALY 122
of trip WD 01/10983 PCT/|B00/D1191 14 Kechani sm 64.- As i s descri bed._in_
nore detail below, trip bar assenbly 122 is spring-biased in the ‘
counter-clockw se rotational direction against the internediate |atch 114.
This is the staribeehanism®é4. As isdesadbed iromare detail belowitdp bar assembly122 is

circuit breaker . TRI PPED.. di sposi.t.i ch s 5.described

bel ow. Referri ngépgﬂaﬁggéq ib[}ﬁg °?9“'85‘8P&#Wﬂ% Hﬁ&%ﬁﬁﬁf@hﬁ%"@*‘!ﬁg for the
ON di sposi tion dhtebmedistd ldestetker TAIR-is tHe §tAhdardi Iafehdrtdngemen® Rl i 440 and
84 are closed (in contact with each other) vvherebsPeI ectrical current may

flow from | oad digResitiensofgircuip braaker 1@ exreptithe JRIPPEDiseosition wbichdse t he
ON 10 di spgsitio&scha@&ibgloﬁp, and thus fixedly attached handl e assenbly 92,
are rotated in a counter-clockw se direction (to the left) thus causing
the internediate todgferringmowto/Bigure 7, diitaling mechanibmBRiBdShownt foetHeensi on

i 120 (Fi 5).attached th t d t he t. f handl nbl
o n0s 120, (O fntl hegi bt So S s BehoR,: rtaits Bhgraa ¥
toggle Iink 98-Ja5etc¢bseaszw%mtvﬁ9§ééd heh)Wherk gleggrcan curretinhdl, iy s es

the pivotal interconnection w crossbar "asse at prvot pornt 90 to
rotate crossbar framinaddempals $0 talinecteominals $2.0 bkondee tajachieve the. ONhi s

rotation cro P Y, & toar 78,0 rotate
in the coﬁéﬂ er-st@%%d::sfgw Sgg'g@#é‘g? QBﬁ%ﬁsdﬁ’tﬁW%‘%e@ eea%ﬁ/”"itﬂygzcﬁ?ﬂ acts
80 into a 20. prretated inze dowitet-tiodkwiise @irectiom (to'thé left) tifis cHiming thent act s 84.
It is to be noted that cradle 94 remains latched by internmediate |atch 114

as influenced bynerngdiatg:toggie link rivot nip 162 to he infllenced by dbe tensionosrringsi ng
hani 65 i _ . g . . v 10

The TRI PPED. di o ¥ 1oue B) Bffchel ERAE ANI3E B8 Iopfr reindfs Bsqdriuny 62 e

operation is perifiuemsd of springs 20 bausesappentoggie link 86 anddower togglel link 98

CL T K 13 6 e S R TR e AP Bglathb sl
interconnection with crossbar assembly 86 at pivot point 90 to rotate crossbar
assembly 86 in the counter-clockwise direction. This rotation of crossbar
assembly 86 causes movable contact arms 78 to rotate in the counter-
clockwise direction and ultimately force movable contacts 80 into a

20 pressurized abutted disposition with stationary contacts 84. It is to be noted
that cradle 94 remains latched by intermediate latch 114 as influenced by trip
mechanism 64. _

Referring now to Figure 8, operating mechanism 62 is shown for the
TRIPPED disposition qf circuit breaker 10. The TRIPPED disposition is

25 related (except when a manual tripping operation is performed, as described
below) to an automatic opening of circuit breaker 10 caused by the thermally
or magnetically induced reaction of trip mechanism 64 to the magnitude of the
current flowing between load conductors 50 and line conductors 52. The
operation of trip mechanism 64 is described in detail below. For purposes

30 here, circumstances such as a load current with a magnitude exceeding a
predetermined threshold will cause trip mechanism 64 to rotate trip bar



current flow ng between | oad conductors 50 and |ine conductors 52. The

operation of trip nmechanism®64 is described in detail be For pur poses
30 here, ciW%ﬁM’anes such as a | oad gurrent with a nagkg%'a'gﬁéygeedi ng a
predeterm ned threshold will cause tri'g nmechanism®64 to rotate trip bar WO

01/16983 PCT/ 1 BOO 01191 15, assenbly 122 cl ockwi se (overcom ng the spring -
force biasing asse in the opposite diyection) and away from

| 22
i nt er medi at e | &¥%4M !ﬁ?%ﬂﬂ@‘”iﬁﬁ{%%'ﬁpﬂﬂ‘%ﬂ‘el spring force %’i"@ﬂa@%ﬁ@%ﬂ)ﬁd%’ 94

(whi ch had bee lan | eHit h+gidt out region .
118) and enabl @sthﬁtﬁPgaggh?%@gﬁLan%Q%gr@g% ockw giegtﬁélgﬁ' mié I nfl uence
of tension sprunigeking of [akchy tit4relgasesoradie Odi (whidhchadcbeen ineld froplacé abandl e

assenbly 92 and the inte j.at oggle |i i yot pin.102. The resulting
col | apse of th@“@BBBFQ"a{ﬁgfd&‘?gﬁF%“gg?ﬂ%1851/%#3??&%“%%%5@0@%1 ed

cl ockwi sg and gguMéritidchvisé hHéeﬂﬁE%ﬂueﬁ&@%ﬁf&fsi@ﬁﬁﬁiﬁ'gbMZ@QFiPGréSf” larly
rotate. This rotation of Crossbar assenbly 10 86:causes a clockw se notion

of novabl e coninteractingietween thetaprafingndie 2ssesiiv P end theintermediates 80 and
Cniter med ar e dodsTRRifE R 1081 ThG i a8 Bt fre 1008 BoRRRERt - (0o "

6) and its ON chusespivot pin 90.to bbé potatedreldokwviseeand pwékihetoi thug bagsel Rl PPED

di sposition, circuit breaker 10 capn not again,15 achieve the ON di sposition
(contacts 80 aff@s r(ﬁsﬁg'_@gg’ Qﬁﬁc’i §'"'f'?’_'¥ @t?tgr 3{']'“3' Pé%fanjofcmsgbar ?W@'Vng
operati qg whi s baudiRSe &ioBRMise fndiBhadf IndVabRyeorftit2irfs 18, Asliting i'01" ¢ 9,

operating mechanism 62 I's shown during the resetting operation of circuit
breaker 10. Thsepasatiomnof comtacts 80 andSds Td@ ahave quencmoteventsiresalislin s

lified b f Ul . 0..L 0 .t h i gh [
Ce 1=, P55 BT e Mo buch bt B DEEE 1 B
above with resqispdsition (@showndn Figuré 8pdhe itd ON dispbsitionfaseshowinFigére
assenbly 92 nopyes_cor causi ng, handl e assenbly roller 108 to

dinaly,
make contact whk tp’!%c'ﬂetﬁg%lﬁgg '§|P-°§‘i'%l %ﬁb"eﬂhﬁ%“lﬁ?ﬂ _B@ftagiﬁfr‘ ces cradle
94 to rekate CApidod the Cﬂ@%‘é&po‘s‘ftig '(ﬁ]rﬁéd’@fsolﬁda @égfitgttﬁ‘ﬁﬁi! rst PEset®

tension of springs 120 (Figure ‘that are located ween the top of
handl e assentVig agesaettinog pperation whichuis describrhingdetaihbelpwyvot pin 102, until
an upper '

Referring now to Figure 9, operating mechanism 62 is shown during

the resetting operation of circuit breaker 10. This occurs while contacts 80

and 84 remain open, and is exemplified by a forceful movement of handle 40

20 to the right (or in a clockwise direction) after a tripping operation has occurred
as described above with respect to Figure 8. As handle 40 is thus moved,
handle assembly 92 moves correspondingly, causing handle assembly roller
108 to make contact with back region 110 of cradle 94. This contact forces
cradle 94 to rotate clockwise about cradle pivot pin 104 and against the

25 tension of springs 120 (Figure 5) that are located between the top of handle
assembly 92 and the intermediate toggle link pivot pin 102, until an upper
portion 124 of latch cutout region 118 abuts against the upper arm or end of
intermediate latch 114. This abutment forces intérmediate latch 114 to rotate
io the left (or in a counter-clockwise direction) so that the bottom portion

30 thereof rotates to a disposition of interlatching with trib bar assembly 122,.in a



portion 124 of latch cutout region 118 abuts agai nst the upper armor end
of internediate latch 114. This abutnent forces internediate latch 114 to
rotate to tNEOPEKPS3(or in a counter-cl qgkwi se direction) FEHTRYYO1IH e
bottom portion 30 thereof rotates to a d‘SpOSItIOI’l of interlatching with
trip bar assenbly 122, in a WO 01116983 PCT/ 1B00/ 01191 16

manner descri bed.in nore detail below Then, when the force against handle
40 is rel eased, manoerdestribed in more detaildeloy.t Them Whersthel forcerapdinst handle

I Nc t, t 6, of t qut ' 118 t
Forcefully abat 40 mEEses iandigdp ietes to.fe Wl ampl dhglat borarbenta: 1 s
| ower end agai nsgausiriglotver péni%ﬁSﬂ@i&matéﬁ%utcﬁt 'i‘é‘glbﬁ 188 eafereeflfly bsut %%éinéé

t he OFF disposition shown In gure 6, and dl e 40 may t hen

count er - cl ockwi sidtermediatelately M4 wmmhasa@w ﬁwt@q atiits Jower em\agapstmpmarn
h h
50 and 84 Sre | rasselibly §2. Cifui BreaRRP 30T thefiih Bfe OFE leion Shgwn Reacn” °

ot her. However, thumrﬁ (arﬂrhaudleno m4y thendiet movedswddtesmcekw:sefetotthé%ﬁ)ng

operation such as e nd descrjbed . ab h respect to Figure 8
may agai n take ;tP ﬁiﬂ?’s{?&ﬁ{“&ﬂt@p&@e(& '%'@?EY‘"HMW"% lgthingref erri ng

again to Figuresy sl ot
not or assenbly SG%ngé g' es?.?rSScﬁtg gﬁﬂfdeog ug'h isrﬁt:%t(s)ggl s?l?n @Qﬂ o#@&ﬁﬁf
described in Unlfowﬂﬁ:teéamgoeﬂatt Wltlseepﬁﬁtherstlmwvéqniaalﬂpvérﬁeﬁehb

el ect Por miinet | COBSAR sl RS AinPg cperstil ith Ssgishicla 823 dasciibed ©' °°°

begi nning of a sveath rRBEEEE FILREH MAay againteks bra%bc.fau&ngr&on% Bﬁ‘é‘ﬁg to
flowin a novable contact arm 78 and through an el ectricall arc create

bet ween . 20 cont8&toAG8N @PRN-84. This current induces a magnetic field into
t he closed magneti c | oop provided by upper plates 68 and | ower plates 72

of upper slot notor ragemiAg Qgrels%r, aRd %l u Psﬁoﬂﬁéf‘ﬂi"%gerﬁﬁﬁ 86A

respectively. This manetlc flel ect romagnet | ca Interacts wt
current in such ai\driQWﬂésIOt motar@ssemblye568 are stwctmauyrand furctionallyrsivilar o

more rapi My seqrtauBaribaq et blegs Bufy KioaDOR A b 1980 C i et
flowing in the aglingoWekisstrab.ngAd pldiés 68 and 72 thereof form an essentially closed
electro-magnetic path in the vicinity of contacts 80 and 84. At the beginning
of a contact opening operatiori, electrical current continues to flow ina
movable contact arm 78 and through an electrical arc created between
20 contacts 80 and 84. This current induces a magnetic field into the closed
magnetic loop provided by upper plates 68 and lower plates 72 of upper slot
motor assembly 56A and lower slot motor assembly 56B, respectively. This
magnetic field electromagnetically interacts with the current in such a manner
as to accelerate the movement of the movable contact arm 78 in the opening
25 direction whereby contacts 80 and 84 are more rapidly separated. The higher
the magnitude of the electrical current flowing in the arc, the stronger the
magnetic interaction and the more quickly contacts 80 and 84 separate. For
very high current (an overcurrent condition), the above process provides the
blow-open operation described above in which the movable contact arm 78
30 forcefully rotates upwardly about pivot pin 90 and sepérates contacts 80 and



magnetic interaction and the nore quickly contacts 80 and 84 separate. For
very high current (an overcurrent condition), the above rocess rovi des
the bl ow OPRAVER®r ati on descri bed abpye in which the no§ lact arm
78 30 forcefully rotates upwardly about pivot pin 90 and separates contacts
80 and WO 01/16983 PCT/IBOOI01191 17 84, this rotation being i ndependent
of crossbar as 86. This bl ow open operatron I S shown and descri bed

in United Stat tﬁﬁt'@tﬁmﬂ@e"& ipdep nt of clossbar Assembly; 86z 4 This blaw-epenan and
i ncor por at ed hgﬁgﬁntﬁr@ émmﬁeecﬁ‘ﬁ@d |RUﬁﬁb@%‘§at§ﬁf’%§érﬁ mot?%él')rffsgééeé)” of

contacts 80 an an can nor ma occur as 5 the res ripping
operation genelssuenHJhl}e 4;1974;rmspoelmar6andah1c0qmsated bereim by veferencepandct i on

with Figure 8. Referri now t o F| res %é) d 12, shovvqln Figure 10
is aside vie f‘{eeé ap%gﬁrﬁﬁp%'?t'eﬁ ﬁ?mﬁﬁé g aé‘fanm'mﬁ HQCBWES! t he
cam hougi ngs &%:@tsursbpéﬁwngaéﬁéra%ry 8ferafet by Wi Théchapisrh Baldsdes a cam 10

foll ower 126 disposed therein wth a conpression spring 128 connected
bet ween cam f ofessribed agve inicannection withFiged housi ng 88. Housing 88 is
configured for aI | owi ng vertical notion of camfollower 126 agai nst spring

128. A barrier AL d ' ; |.ng 88
(see also Figure (1)3? t rg Faeﬁégf-%’g% ?ﬁ'eh ot t'%ﬁqa‘ggiegg“ﬁﬁﬂg%% and
whi ch faces l@ewhsf agiortian obmperétmg)meabaeiSB(BZahdluamg dher ofithe ahi ow open
operation as describe ove, novabl E C te arm % lfuat es cl ockw se
about pivot pi NOWRNGSES ehpRshan aspemply B NqYging BSABRT a bottom
porti on1@8A of foflenbprie dispoded therdih Vithya mpcbeslon @pHAG N8 obhné&eébu'f the
top of camfollower 126 and force follower 126 downward, thus

conpressi ng spbetwgenzem iafloweriRtand e battoyn 88A 1l housing §8. shkwm 8% ism

h 88

bot T om por t 1 on o Ruls B isinG YA bRl oA Sidu AP A P30T |

lim Iteel to onl )Adb?merm rshnﬁegraﬂgcfeswd gn the eutaidb@tfbbg\shwsmgm\l (sefevulsdlt L he25
tin | Zze et e a er Xt e S rom e

ot tom BOA o it 14) thal sl i 68 oSt el oriouEloas BUE iR fohee | 1

appr oxi ygt el y !h@tﬁﬂec%ﬁbfé&iﬂaét@%%@f barrier 130, as shown in Figure
11. :

During a blow-open operation as described above, movable contact
arm 78 rotates clockwise about pivot pin 90, as shown in Figure 11. During
this rotation, a bottom portion 78A of contact arm78 similarly rotates, causing
it to abut the top of cam follower 126 and force follower 126 downward, thus

20 compressing spring 128. An opening 88B (Figure 10)' in the side of cam
housing 88 enables (provides clearance for) this rotational movement of
bottom portion 78A of contact arm 78.. The size of opening 88B is preferably
limited to only that which is necessary to enable this movement, with the
resulting size determining how far barrier 130 extends upwardly from the

25 bottom 88A of housing 88. Cam follower 126 is forced downward until it is
approximately level with the top 130A of barrier 130, as shown in Figure 11.
The positioning of barrier 130 then substantially and effectively protects
spring 128 and cam follower 126 from hot gases and debris that are often
formed during such a blow-open operation and which flow towards barrier 130

30 from the direction of contacts 80 and 84. As crossbar assembly 86 is then



The positioning of barrier 130 then substantially and effectively protects
spring 128 and cam follower 126 from hot gases and debris that are often
formed duri n}VGe16988 bl ow- open operati on_and whi ch flow t oR&TABOMAIN| er 130
30 fromthe direction of contacts 80 and884. As cr.ossbar assenbly 86 is

t hen WO 01/16983 PCTI TBOOI 01191 18 rotated cl ockwi se during the subsequent
"normal " tripping operation generated by tri.p mechani sm 64, the bottom 88A
of cam housi ng wtatedcblﬁwisesduﬂngﬁheaubsequem(%'lﬁmlﬂ'"etﬁppingiQpepaﬁmlnect ionis

continued. In addition..to .providin ich nr ' ar,rier
beneficially st r%mﬁtgﬂ@’totﬁg 'E?ﬁ'ﬁ@lsg? éﬂéh&fbo@@ﬁt?ﬁ%ﬁ&fﬁ USING $he

exenpl ary enbodi ¢ooiplerdts withdRitrier 130 Whéreby Zhis g?ﬁtébti&_i islodRtinGEd. UPAddifdh
grooves 130B and a bottom el ongat ed openi ng 130C_which are included only
for facilitati ndotrrevidipggush mtec@pn.mrnéoamnqﬁ@wv strangthens the strupures

13A, 13B, 43C, L s | ' V. . [

mechani sm 64. As]%%e%ﬁgfggﬂééglﬁﬁc{“ﬁ%sé%r{@?% %’g@%ﬁgﬁg? %tse%ézigﬁpl{r% 1\%hi chis
connect ed t her nebartier 13Minciudes tomdioves 1308 amaba bbttomtelonydted apeminga@dbez
144, a nmulti-purpose trip, nenber 146, and accessory trip |levers_ _148A an
1488, the functi@ﬂc'ﬂ)ﬁ"%!i@fﬁ‘w %W@ﬁ%%"@@&ﬁ\%‘@&'di‘%ﬁ{eqaﬁ' housing®8. Magneti c
trip bars 144 are tapered in shape, and are integrally nolded with trip

shaft 140. For reasorﬁeféliriﬁg%ﬁﬂé hgh@ynswlﬂae;mmﬁ%afnaiﬂemﬁaﬁﬁ is%f'iﬁb%?
i ncludes, as best seen in Figure 13E, a push-to-tri&actuatl ng protrusion

or region 146A assambiy 842 etitipimeghaniam 8¢ Mpspmbly 142 insluges adijp bar onelmaft and
regr : . . o I
"nct udes, 19e boofdOBWIAEE i GorrBcing g tnd Hels B badfies A2 magtetti fid bars 5

havi ngdadpr ot r urqpaddies $4¢,ﬁ@enislﬁhpurm?bdﬁplxﬁémd 146pand>la‘ccesuéir;b trifp levers
st epped- down regj 154 wi a 20 surfagce 154A.. Al so conpected to trip
sha]l‘o !to 140 is a ¢ ﬁ?d r1g|8 oﬁhﬁéﬁ‘cﬁﬂ%t‘-’ qaﬁél‘ﬁAd’é@éﬂa '%.995?'93995’8,@?'5# below. 13p)
formed In the UrMé‘grﬁtiégriﬁ'gawm are'?ﬁbé\r%'iﬂ@h_a?%‘! drid é?b%ﬁz%(l)l}fmﬂ&éd with & |6’

shown in Figure 147 is portion of base 12 wi a portio the 1 nterra
conponent s of cishafti 14Gr dotrereasons idiscussed beleweimuiti-puiposkatripaseatisry14622,

oA oh 2 19t b e R e, 30 BBl ikt ARSARS Pt ons
200 of sidepl at aegibf61462] dreimgeivck Qdp attuatingrprétrusion or region 146B, and a trip
 interface surface or region 146C. Trip bar assembly 122 also includes, as best
~seenin 'Figure 13A; an intermediate Iétch interface 150 having a protrusion or
stepped-up region 152 and a cutout region or stepped-down regioh 154 with a
20 surface 1564A. Also connected to trip shaft 140 Is a contact region 156 that
includes a cavity 156A (Figure 13D) formed in the underside thereof.
Referring now to Figures 14, 15, and 16, shown in Figure 14 is a portion
of base 12 with a portion of the internal components of circuit breaker 10
inserted therein. Trip bar assembly 122, which is rotationally disposed between
25 outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and
vertically held between portions 200 of sideplates 106 and ledges 202 of internal
phase walls 20, 21 , and 22 of base 12 (only phase wall 20, and thus only one
ledge 202 , is shown for the sake of simplicity). As best shown in Figures 15
and 16 wherein a portion of trip bar assembly 122 has been cut away for ease
30 of illustration, a cavity 204 is formed in ledge 202 of internal wall 20 in which is



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

one |ledge 202 , is shown for the sake of sinplicity). As best shown in
Fi gures 15 WOAY1P8 wherein a portion trip bar assenbl PCTIBOAYIheen cut
away for ease 30 of illustration, a cavity 204 is formed in | edge 202 of

internal wall 20 in which is WD 01/16983 PCT/ 110100/ 01191 19 seated one
end of a conpressiaon spring 206. The other .end of spring 206 is shown

- contacting conf@dtedangend afsscomarassian springt206,alhe ethes gsd of spring 266 isit i on)

of trip bar asggsbi . L L ' V| gure 13

t her eo1Ico . Posi ?I one#ﬁaé%ﬁ?'ﬁé‘grﬁ'aﬁ%@ﬁ%ﬁ%g@ éa‘ﬁ aé’o%ﬁ? %é Q 'g@?%t'gﬁpénd
consi stent 5 rofﬁpibanabserbblySZQthareinritsefa'ts)idh@ca\liwsﬁﬁww-'iglﬁ‘éﬁ?tﬁéﬁédf?ses
descri bed bel o Ledge 202 of wall %O i S positi oped sufficiently apart
from cont act rﬁﬁd?sgl‘?"fg@so?““ht SPEing, 206 pravides @ cpup eé't?'qq?fﬁ’ﬂsq and, songistentes

ot inpede cl ogigxfcifl bgakgb}c_%rbrpirip BerSasembly: 122 f&%rﬁﬁesé&é&?gp!ﬁ%% SE@’Q‘FG

provi ded by spring 206 uring a tripping ‘operation as ow. As
shown best in Eedge 202 of walh0 is/positionedssuflicianttysapantfoare ¢ootachregipre 086 6br M ng

-ended sj ' ity.204,1 .easi | _
ol dabi o, open P2 GRSRIE2 25 et o 202 R et rinecd AarkwiRE Feteton ot of
spring 206 so a;rwmmy)nizzg(agsiﬁsunesbiamror&wmmeuwypﬁhgnoepa@’ir@@eg;pirrgom
cavity 204. Spring 206 is easily assenbled into circurt breaker 10 by
vertical ly sl i@pefgtionas des¢rihed helow: \sshowndiest in Figure harcayily @288 hasEre | s

nstalled A "L ; , . e . ticiall
QEZb?esqgssenb ,Pﬁgat%gro?gﬂ% 2?% east? ?éy_p;etﬁa ﬁéjtoﬁgeré’l %@9”%@9?%852’3@ ?s Y
appropri at el y gavityta0drtade dasily maldable. Qpenirg20&hasy awitthi wi ihdtds smiallehase
wal I 20, spring_2 oes .not.occu al uahl e . i rpal space, and i s not
directly expos@' n?ﬁe ﬁtﬁ%ﬁ%@%ﬂ’ﬂ"ﬁ%ﬁﬁ? 5@5’99%@0&3‘5 "\'Kﬁ%?f:ﬂmﬁqf“tﬁﬁ'ly
breaker 10. Sudiblodgéee fromedvity20aw in the direction of arrow "A" (Figure
16) between the internal phase walls and the sidewalls of base 12, with
this direction of ﬁnm&é@pﬁlﬁsagﬂyrﬁjsen@bgfdswiwﬂbtﬁ%%m by vesficallyoslidipgst  and
not in Spri; ; i | SiaQn ol L gl S
easy tot'gf aBriI(E:‘g}tge%yi??ﬁ%@%b%g%g@ﬁ&ﬁ%?ﬁ%ﬁ‘e@i aﬁﬁggﬂé&gﬁg!gwhus,
more 25 consiadsemblsisithusg pfovided. wittch benéficiallyanablesfassemblidg pessoomel tos

| ntermedi ate leaatsd(1 s%%A'Whel’lﬁérC gr %314spring 206 is appropriately positioned. Positioned

a

substantially within internal phase wall 20, spring 206 does not occupy valuable
internal space, and is not directly exposed to hot gases that may be generated
20 within circuit breaker 10. Such gases would flow in the direction of arrow “A?
(Figure 16) between the internal phase walls and the sidewalls of base 12, with
this direction of movement causing the gases to SUbstantiaIIy flow past and not
into spring 206. Because spring 206 is é corhpressidn spring, it is easy to
fabricate, leading to more accurately held tolerances and, thus, a more

25 consistent spring force. |
Referring now to Figure 17, shown is intermediate latch 114. Latch 114
includes a main member 210 having ends 212 which are bent towards each
other and in wﬁich are formed holes or openings 214. Extending from main
member 210 is an upper latch portion 216 and a lower latch portion 218, the
30 latch portions being linearly offset from each other in the exemplary embodiment.
Lower latch portion 218 includes a protruding region 220 with a bottom surface



I ncludes a main nenber 210 having ends 212 which are bent towards each
other and in which are forned hol es or openings 214. Extending from main
menber 210 i V@M/6PISer | atch portion 216 and a | ower | atch RIVBMEHIALE, the
30 latch portions being linearly offset 4 om each other in the exenplary
enbodi nent. Lower latch portion 218 includes a protruding region 220 with
a bottom surface WD 01/16983 PCT/ 1 BOO 01191 is 220A, and a cutout region
222. Referring nég0Al and acutouyregien 222and 19, shown in Figure 18 is
internediate latch 114 which is laterally di sposed between sidepl ates 106.

Hol es or openings 214 . r Lt bq C, I ng, i rcular 5

protrusions or indent gg%ﬁﬁ ﬁg@ﬂaj%bp@aﬁggpe%g% wﬁ)ér ngiég.{o@@c@&v&g'%\sea for

rotation of | atcintériredidte datehqi4nshich is latieallysdisgssedrbetween lsifepfatd® $0yr ovi de
"the rotation of latch 114 in the cl ockw se direction

Lo ac
Sm ithOpochr sI ShHo%% of aPenRgs 7 4fdatehi 194 are 'misa withcormspandingicifgular 19

shous (ripgbar aprffiidiohsbhiddhie ot ﬁigbpﬁge}@ﬁeﬁgr&ii?ﬁh%%mif?ét ared b"°

internal workings of circuit breake I cul'ar, those
shown in Fi gur erotationef latshdridb Rrotrusioas or indents226inssidéplgteisst 06providklay and

rotationally dis et.ween outer sjid i and, 19 of base 12, and is
rotational |y bi agfg’@%gh'ﬁi"hag ?%‘F#%‘i%?ﬁé%‘%aﬁe“s '8%6%8@%‘”‘%#”?&8?%@’%%‘6
(Figure 14). Fi gedurs d8risda'tepping opaftiohts descAbeEpBiBl.f ound in all

di spositions of 15 circuit breaker 10 except the TRI PPED di sposition. Lower

| atch portion 218 of_latc 14 is shown fixed in place by internediate

| atch interface 1500fFigyre, W%ig?eﬁ’ﬂﬂﬂﬁsf@%( 123,y qanjncionwithya pastion of
assenbly 382 bei i | ind Akl

particul ar, cut ogfﬁ 'ﬁ%g?éé?d%'z'ﬁﬁ?f ﬁﬂ%brﬁﬁer?@f@g@&# g Lﬁﬁée@%bgﬁp\%sréo ¥ on
152 of i nt erf aceinifgure\i8. rAsdesasibed atiovectripiiak assemblyis taterally mpdr egi on 220

of latch 114 in ' ed rel ati anshi ith ur.f ace ,154A of
interface 150. L}%E%tir&%g# §ﬁp8§$‘?6%weﬂ’6°t§?r 8 ?\gﬁlpslﬁapg 1?%\%”3%@?@:5 har d
agai nst | ower porotatiomallyl biaséd lrpthehcotintérdlociasedirdctdndy spridgl RoeEigurBecause
llatch 114 is 'pre)(ﬁntg_d fromclockw se rotation due to the engagenent of

n

| oner latch port igyrei 9 ﬁ'."‘P‘Hﬁ theradghing arangement:feund incall dispositions ofe
abut ment 9k UPPegircftirdaki bl deptthe " RIPFET disfosifion” EswH Ritdn SortiSN 248" -

of latch 114 is shown fixed in place by intermediate latch interface 1500f trip
bar assembly 122 (a portion of trip bar assembly 122 béing partially cut away
for ease of illustration). In particular, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of

20 protruding region 220 of latch 114 in an abutted, engaged relationship with

' surface 154A of interface 150. Upper latch portion 216 of latch 114 is shown

abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,

25 the abutment of upper latch portion 216 with cradle 94 prevents the counter-
clockwise rotation of cradle 94, notwithstanding the spring tension (described
above) experienced by the cradle in that direction. However, during a tripping
operation as described below, trip bar assembly 122 is rotated clockwise
(overcoming the spring tension provided by spring 206), causing surface

30 154A of intermediate latch interface 150 to rotate away from its abutted,



cl ockwi se rotation of cradle 94, notw thstanding the spring tension
(described above) experienced by the cradle in that direction. However,
during a trVOPVIES operation as descrijped below, trip baFCHIRMLYY 122 is
rotated cl ockwi se (overcom ng the sprzi ng tension provided by spring 206),
causing surface 30 154A of internediate latch interface 150 to rotate away .
fromits abutted, WO 01/16983 PCT/ 800/ 01191 %& er}%ﬁged relationship with
protrudi ng r egP8pgeselationghipwithgpratruding region 220 of inieanegiate lateh didn

enabl es the sp#ihQgy;: | : rf@ﬁ:'e : 114 in .
a cl ockw se di Fggﬁ‘%ﬁgsgﬁﬁggﬁ%@%ﬁ%aﬁmg t egrﬁgﬁ&aﬁmﬁd%g ween upper
| at ch portion &itatedatdhdnddha deckwiseldiradtionstherebytterrsinatinglthe hardbe r ot at ed
count er - cl ockwi b he af orenentioned spri.nas, until. . operatin chani sm
60 Ts Tt o Tebmaht he Sy v i BortoR 2o ctRHe 94, AR SaRRaths, ol ur e
8. Theregare sgyaledb He/iidtedicobhteRBloBkwWREBydthe fsrehidntiote spifigsriti | P bar
assenbly 122 to rotate in the clockw se direction and thereby Tel ease
cradl e 10 94.oggrating mechanisnmBisdn theTBﬂ?I?@DMttmrd,esomtzac?/ abaye in
functioni ng th@é@%‘%ﬁéﬁ% Hapﬁ%gure 20. Figure 20 shows a portion of the

0 |

i nternal workihg clircu ‘eaker 10 wthin base 12, with base 12
havi ng been partially cut away to provide a better view. Shown is trip bar
assenbly 122 and miTtere @ne gewaral typepotiripping apesatidnsitbalf canAdausg ttignbaout er

id Il 18 of _b 12,1 5 jnt | | ded I tri
actuaor 230 oRSSEFTRY 128 T itk in s fdeRyisd dfBetc et ekl Biite Fafiean be
noved upgar dl yoor odewpeish thanBal tfippihg @pefition] with tike fungtivrfig thefeend 21B,
dual purpose trip actuator_ 230 is conprised of a curved bar-|ike nmenber
232 havi ng shothayay ie Eigure 2fhi Eigure2Q shows & pertias ofithe inderngliwedingsaof
Co ted to bgr< ki : ' | L id
236A and a secaterERE T ate 13 i bR 17 RENRG ech ptdey gt bl 0 ¢
238 on the bot togrovide adwtter Biesy: Shawb & trig Dar assemblysi22 dndrmuititpivpossnber or -

Jush-to-tri| . 40 d t ' _
"t or | ock. mentigP mamberrial Hisstnt. Ao Peisie it P o B T2 A pur pose
trip acygator iﬂ?ég;ramﬂaleea%uadyar@baaﬁm@dtuamizseéfm;i:heeﬁamitﬁaﬁed

as

nol di ng processes suc :
positioned such that it can be moved upwardly or downwardly.

Referring now also to Figures 21A and 21B, dual purpose trip actuator

230 is comprised of a curved bar-like member 232 having shoulders 234
which define a top portion or button 46. Connected to bar-like member 232 is

20 a body member 236 with a first side 236A and a second side 2368. Body
member 236 includes a rounded portion 238 on the bottom thereof. Body
member 236 also has a first tab member or push-to-trip member 240, and a
second tab member or secondary cover interlock member 242. The above-
described configuration of dual purpose trip actuator 230 can be

25 advantageously molded without complicated molding processes such as
bypass molding or side pull molding.

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



bypass nol ding or side pull nolding. Wen dual purpose trip actuator 230 is
assenbled into circuit breaker 10 (as shown In Figure 20), an end of a
conpressi on WAMHGBA44 is in contact vvi_rzh t he rounded por tRCEABPARIANnd

ext ends between actuator 230 and a Iedgg-V\D 01/16983 PCT/1B00/ 111191 22
246 of base 12. Spring 244 thus provides an upward bias force on actuator
230. Button 46 protrudes through rectangul ar .opening 42 of secondary cover

16 (Figures 1 ardft©9fbage 12.sHping2d4 thuspravides aRdRYAlE hins fospemactuatarot t om
- f f L. ' - t
5530 he. shown 20 BEAT agfrbinids hitigMEEAGHES bbedhg B3 EREndRn ABE '

such t hﬁ% first 1&(Rigur%36|ﬁand ZDM?:bslmtdBrs ZMSbGﬁhgjtmmlglytagaml hibolﬂgh’pose
tri 146 tri [ i 236B i i t
Lo Pouter sl denchiface asPopaL 15 36 56 fo it tae HRURL Yol toa BoNarpeTtal Schiskder 540
Lo outer sidew . . _ . _ _

is locateg jus Zﬁoﬂl%smg? Prg’h.gé Qo%#@hrﬁ&eqﬁgwm%@@ggﬁ.toﬂgd such

mul ti-purpose trip When button 46 is depress

resul ti ng downwethat firstside 2364¢ of badymaerobe236 iscadjacent tas muitbpunpose tiprber 240
to contact push-to-tri uatin rotrusion 146A gnd it downwardly,
t her eby caugi ng %%"bebi‘l}s%@e I%SEQ'%EX ﬁ'tﬂ"gtlseecpﬁatsf@n@/%m &Rt fct i on
(when viewed, fcjutersiaaval 18%f bas&Hauiettis podiioslgishLtbarip alatser 240/ is

rotation of assenbly 122 releases cradle 94 and results in the TRI PPED

di sposi ti on shovfAcatd jysy@beve pusinte-Hip actuatingiprotysiona1464efgoulti-purpese trip

act uat or Oto its initial position when force upon top portion
25A of but?téon Zgﬁls'?uﬁgﬂl*%nger exerted. In addition to the manual (or push
to-trip) tripping operation described 20 above, dual purpose trip actuator
230 al so provides a Y¥bembutton 46\ depresserd, the kesultingsdownwardrmovementtdfe

cioui o br caker ot 700 S8iSke et BB pistpoer 2R oleanied BT pr ot e

a better view Amtweting'prafilisios 186Ai dridanede it@omfrﬂ)a@ﬂl&%efébyfﬂd[kin?lﬂbwe
nber 242 1Is

trip menber 146 such that secondary cover interlock 25 ne

located just bel@S#emblkel#3trataten tha elackvige dirgetinn (vhen \dewed for exaruplpose
trip menbgg 146.in Figute 89" AR desEAV& abidvd, this FSMBLGT of SLUMEIF 152 78i8ases

cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring
244 causes dual purpose trip actuator 230 to return to its initial position when
force upon top portion 25A of button 25 is no longer exerted.

In addition to the manual (or push-to-trip) tripping operation described

20 above, dual purpose trip actuator 230 also provides a secondary cover
interlock tripping operation, the functioning of which is shown in Figure 22.
Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut aWay to provide a better view. Actuator 230 is positioned in
relation to multi-purpose trip member 146 such that secondary cover interlock

25 member 242 is located just below interlock trip actuating region 1468 of multi-
purpose trip member 146. if secondary cover 16 is removed, shoulders 234
of actuator 230 have nothing to abut upwards against under the influence of
compression spring 244 (not shown in Figure 22 for the sake of simplicity).
This causes actuator 230 to move upwardly, causing secondary cover _

30 interlock member 242 to contact interlock trip actuating region 146B and



of actuator 230 have nothing to abut upwards agai nst under the influence of
corrpressmn Spl’l ng 244 (not shown in Figure 22 for the sake of sinplicity).
This causesV9Mf¥%r 230 to nove upvvar_.gj y, causing secona’gFgB(%’v’é’? 30
interl ock menber 242 to contact interlock trip actuating region 146B and WO
01/ 16993 PCT/1B00/ 01191 23 nove it upwardly, thereby rotating trip bar

assenbly 122 | e |n Flgure 22
Cor the ol ook Syed bl ierdor b e Bstambighas i iF As
described abovelockwise direttidn when ViewashiniRigure 223or ﬁieedocmw@é dii'édtloﬂ‘wﬁé?ﬂ :
results in the TRIPP D di sposition 5 shown in_Fi Crcuit breaker 10

i ncl udes aut on¥iewed; foE examples in Rigyre.6). ﬁﬁ?ﬁbﬁg%ﬂ‘&ﬁﬁf@tﬁ rotatioprafch 1i kewi se
_ t d
Cher eby rel easaosemely 12 Rbibeade ot 94 Ahd radhis IR REPRD BisBolfigh onal

t ri ppi ngSoper ashows inclEigutes8.seen in Figure 7 which shows 10 circuit breaker
10 inits ON (non-TRIPPED) disposition, with latch 114 abutted hard

fateh 114 hel o i o et fredien 8 HEwEh Bdtorble Rer Bl mbdBlctrigtipa 15, o
trip bar: asseﬁbémtldﬁh?whtéhftlﬁewisewmlausetmlbmembly122 wmféhuu?fo of
ar

trip mechanlsm64that | s po ed cl os roximty to trip

assenmbly 122. ¢€gckse girechon %"4 ﬁthﬁbe '@kﬁ?&?ﬁ"i@%s s Thedsiiugtiie forprevidingphase
Chermal trip barse £egondttighiigopeRaEhg cal g yachih FIgpeirhith shoRpC '
assenbl 0122, eiscuitdweakard@ in its QN fnon-TREPRERD) ﬂepmilomgwﬂmiatchlm atmtlédgur es

s vari ous. coffamet Bbedesfib f1 fuef QS TBYpA 1R R cPRie Bcdnd s

operation of alteh™re4 eld in place wrmbwna&eteetatth ihteffac®B0 I@ﬁghﬁe isA[%hﬁgé osed
in U S Patent Appl i cation Seri al , Eaton Docket 99- P 9,

filed August _barassembiy122.  Algo ShQWPdﬁ?F WFR'E?M&P@SSWPW 2609 trip Mec hanl sm
Havi ng | nprove |

I ncor por at ed hﬁeilreﬁénmﬂ;ﬂ/ ée@étrig%gg‘.mé?? g’?ﬁgggggds)@nnﬁ{ @ﬂéggﬁﬁ ?é'ng a magnet ic
"~ yoke 2525 a bi Antaatoratic trip aseemblyi250 is provided for each phase of circuit breaker

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

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

below.

_ Referring now also to Figures 23A and 23B, shown in isolation is an

20 automatic trip assembly 250 and its various components. A thorough
description of the structure and operation of automatic trip assembly 250 and
its components is disclosed in U.S. Patent Application Serial No.
1 , Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,

25 the entire disclosure of which is incorporated herein by reference. Briefly,
assembly 250 includes a magnetic yoke 252, a bimetal 254, a magnetic
clapper or armature 256 having a bottom 256A that is separated from yoke
252 by springs 257, and load terminal 50. Load terminal 50 includes a
substantially planar portion 258 from which protrudes, in approximately

30 perpendicular fashion, a bottom connector portion 260 for connecting with an



cl apper or armature 256 having a bottom 256A that is separated from yoke
252 by springs 257, and load termnal 50. Load term nal 50 includes a
substanti al | WQPES portion 258 from whj ch protrudes, in B HItel y 30
per pendi cul ar fashion, a bottom connect o portion 260 for connecting with
an-WD 01/ 16983 PCT/1B00/ 01191 24. external conductor by nmeans of a device

such as a self-retaining collar. Connector portion 260 includes a cutout
261 for reasons @ftematsendustorhy means of adevisasuch @siaself-rafainingtgollaker 10 as

Cl ook Se 1ot at | SEEAGH hatiEh PRl e S Fsh 267 TraBERIe sk ebitRind ) o o4

which | eads to the TRIPPED disposition described above in connection with
Fi gure 8, whenever dd&benimplementedih tircuitbreakest10i as stowrO Eigarop,idn on

through the ph iated with. that automatic trj nbly 250, In th
ON di Spost L o oBUOBRIRA ASIsribiy 255 Sherdles 17 Easas loBIwaR iRt of timear
fol | owi ng gr oppﬁs}ehﬂalﬂ@zﬂ,ithefégy%ieaéfr@ferb&é@ﬂ@ﬁieh 'F@édsﬁ&thé(';rmgﬁob' met al

254, frombinetal 254 to novabl'e contact arm 78 through a c I've cord
262 (shown i n Fidjspesition desesibed abawe ieconnestion sithdtigyre: 8yrwhertever osed

oo™t ot | ot rverediéhtichBioRs BidsPh G BisRokiBh Mhidfoh the hASse cunt of
el ectrical curr eassotiated with thatautdmatic tripldsspibly 26010Ib®ielOR didpsitibh sand a

magnetic tripping operation._ The thermal trippin o&er ation of automatic
trip assenmbly 2 inftigyreselentdcal surrgat fiows(in lowingearappesite t o
current fhgw ng diRRbich) s Flt?ﬁ" ' |
proportional to ?%ﬁsnggm tu ed E)e t atelgﬂgfﬁé%%@a ac‘:ll?rdfig?@h %f?n%é%}?rséntf’
magni t ude i ncr eavevgble nentactarnh @B Itbiopghra dondettive &ird 262 (showa in Elydes8y to

bot t om por,fion 254A flect (b to the left i ewed |
Figure 7).  vihen TECE SR InbiersBat: oDl ebred sontests B0t e rgiion
m ni mal . Howeverstatiranecontacesion 82 1o INs!terHiint 5L, |m&‘natiéﬂﬁ)ea§%§lﬂyr§60”e of

bi metal 254 will exceed a threshold tenperature whereby the l"ect1 on of
bi metal 254 caud@actsde apmndesiraliy himhvameuntefieledtical sutrent fowing throught,

forces assanply FI3SHpg YRR aindfitaidind 4 (rBofdic ERRAERAamen. o\ op, *" °°'
The thermal tripping operation of automatic trip assembly 250 is
attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
20 254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
| (as viewed in Figure 7). When non-overcurrent conditions exist, this
deflection is minimal. However, above a predetermined current level, the
temperature of bimetal 254 will exceed a threshold temperature whereby the
deflection of bimetal 254 causes bottom portion 254A to make contact with
25 one of thermal trip bars or members 142 of trip bar assembly 122. This
contact forces assembly 122 to rotate in the clockwise direction, thereby
releasing cradle 94 which leads to the TRIPPED disposition. The
predetermined current level (overcurrent) that causes this thermal tripping
operation can be adjusted in a conventional manner by changing the size
30  andfor shape of bimetal 254. Furthermore, adjustment can be made by



rel easing cradle 94 which |eads to the TRI PPED di sposition. The

predeterm ned current |evel (overcurrent) that causes thj tripping
operati on ¥V usted in a conventjonal manner by chkﬁ&ﬁlﬂﬁiﬂfn‘ﬁ si ze 30

and/ or shape of binmetal 254. Furthernoie, adjustnent can be nade by WO
01/ 16983 PCT/ MOO 01191 2S sel ectively screwi ng screw 264 (Figure 23B)

t hrough an openia&_in bottom portion .254A-su)g'g that it protrudes to a
certain ext ent Segctiyglysarewingisceaw 264 (FiguredsBribraugbanepaninginhotiom 194) .

Protrudi ng as s i d 4 ; | .
thermal trip ngénl‘ggrr' zﬁé%pgﬁ%tﬁtﬁgo?g?ﬁﬁeg@s@ rﬁﬁﬁg@mﬁ\éﬂ&&gﬁﬁél 254
defl ects, thus(towandsttheraial tripenhembeg 194y Promuding as subly serewi 284 ishat i s
necessary to causge t t hermal frippi operation. ., A tjc trip assenbl
250 al <o’ pr ovi BEAaReRdy FeJordiv S iRAt e FinRempet 48 nd uscoferen -
flows thgough RisERith 122Ywhén BREINI254 defRices, thus waﬁheﬁréﬂuayﬂféic yoke
252 having a strength that is proportional to the 10 rfn‘:;g?nltu e of the

current. This amgwatafdefleetion thetis necessamy tacaysecthebermal trippinghaperatien.a
tendency to pull bottom 256A of nagnetic dapper 256 towards yoke 252

(agai nst the tensi FPQS% - I ; ditions

exi st, the spring ?gﬁglifngﬁeg)ﬂ oVl 3@%55%%?ﬂ§“3§¥56§%%9ﬁ?2"%@ subst anti al
rotation of clepmratior2SAs eldstrivabecyrart dowsdhnougt bireetal 284 amageetic fidd isvel , a
threshold | evel magnetic fi.eld i eat ed that .oyercones t.he ring

tensi on, compr@eSRA Lisanel€ ok, 255 hEGha o ihel s HEPerienaBae O

cl apper 1856 t anaghitiRieldfitiie Eairéwte ThHdMaghetid ﬁélhgeaérdtéy\&li déracati@foreg. During
this rotation, bottom portion 256A of clapper 256 nakes contact with one of

magneti c trip thakhasa tendensytrpdll bolipm2560 of maanelioslaprer23fitawards s 20
partially posigi 0 Ahi s contact noves
magnetic trip }I%%b%? (?Qélwgﬁtﬂte ﬁ%ﬁ‘?@gﬁf %%@ ?@}%ﬁﬁ%n %\?Blr%urggrﬂ assenbl y
122 to rot at ecanditiohs exist,thespringltension providéd iby speings 257 ptdventsRiPED

TR RPN SR AL A N
causes {bi s NHEGA! 4 thréShdid level MaghRets fdll fs'creatbdRabeVesomes trios nt may
be acconplished by inplenentation of different sized or tensioned springs
257 that are densier.teampressing springs 257 and enabling bottom portion 256A of
clapper 256 to forcefully rotate counter-clockwise towards yoke 252. During
this rotation, bottom portion. 256A of clapper 256 makes contact with one of
magnetic trip paddles or members 144 which, as shown in Figure 7, is
20 partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereb'y' forcing trip bar assembly 122
to rotate in the clockwise direction. This leads to the TRIPPED disposition as
described in detail above in connection with Figure 8. As with the thermal
tripping operation, the predetermined current level that causes this magnetic
25 tripping operation can be adjusted. Adjustmeht may be accomplished by
implementation of different sized or tensioned springs 257 that are connected

between bottom portion 256A of clapper 256 and load terminal 50.

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



bet ween bottom portion 256A of clapper 256 and |load termnal 50. Grcuit
breaker 10 includes the ability to provide accessory tripping operations
whi ch i kewi 0 @an988ause trip bar assenbly 122 to rotate i RCTABO/OZE

cl ockwi se direction and thereby rel ease?bcradl e 94. Referring now briefly WO
01/16983 PCT/ I BOO O1191 26. .again to Figure 2, primary cover 14 includes
cavities 32 and 33 into which® may be inserted internal accessories for
circuit breaker againtoEigute2, primanydovec dhinsludesrcavities32-and 33inte which es

i n¢cl ude an underxgl e release (UVR). an a_. i D..nEach of cayities
32 and 33 incl udégy hg?qs&ms%"?é!@ﬁF%ﬁswgtfo%c'@g\kﬁ%ﬁaw %W‘H%%"g S
into base 12 andcoiventioriahiférnial acbesBeHEdinelilde®h undersitagedeledse (UIR)ORRD Nd
within cavity 32 provides actuating access to accessory trip. l'ever 148A,

and the openi ng ashytitip.cEach pf cavities,32 aad 33dneludesd rightward opepingdpet sor y
trip |l everg148B ' . ' : evi ce,
| ocated i n5cavi t{/rﬁ%)ﬁl\ oéri%éévérrp e?ce\oégglﬁ]tgtaéahssgw %@ﬁffgg?%@ﬁécm r
whereby it det erG4. nleparticalaratHer opemimg withiey cavity 32¢frovides actuating atedss1o
should be initiated, a E ulgagr the |ike cones qut of the device and
protrudes t hr oudiFCEFRRTY tphleYar %@ﬂ%ﬁ‘eiqpe@é[\ﬂ‘f’ﬁh'ﬂfa&ﬁ@%@édw&nwth
a contact surfa [ W i S
trip |lever 148??%%%6?5%22%@}%,1&? Egge 5 caug?Ar:' g’%ﬁ(ﬁ:ﬁmﬁ%@aﬁﬁen
viewed in 15 Fi qascessory devigei lopatet! in cayityp3d3 farexamiple; operatesirca cbavehtional t he

TRI PPED gi sposi § ] i A tall .above |n.conpecti.on W th Figure
8. Int erﬁ%l cor{é%%ﬁﬁheggéfc# ngﬁ%'rgersgtﬁﬁg? "ﬂﬁ'"%ﬁe?fagg" EF'B% re\é\i‘?rin
assenbly 250 or should bnmitiatedya prangercsrthe likd comey oabst theddevidesariPt at i onal
novenent of the top of an access_o% trip |l ever 148 during cl ockw se

rotati on 20 of RPYydesihroughdthe rig dRening iapavity 838 apd makesgantactwithat i on
h-to-trip, t , ; ¥ < - ;
CFroui t br eaker eaTa sulBEETR0 b aGbossbry b IBvort 48R SIS chiftalt iudet g can
prevent |ever 14éverrdBB to omviertoithg right, tbéraby causing a cddckwise fehethi viewbdan. | n
| hed b . Ci it b K . | ti
ensures (18 1 r o) Eatiorhp b parRssEnp. ik Phich 16t BriFe RIBED | of at e
in the clockw seﬁsiioemahiaerueéuﬁbémwdétail BBOVin GotlesfiorPWith Fighirklgst andi ng

such obstruction of an accessory trip |lever 148.

Internal components of circuit breaker 10, such as automatic trip
* .assembly 250 or portions of primary cover 14, may obstruct the rotational

movement of the top of an accessory trip lever 148 during clockwise rotation
20 of trip bar assembly 122 during any type of tripping operation (push-to-trip,

thermal, magnetic, etc.). This is especially true in a circuit breaker having

internal space constraints. Such an obstruction can prevent lever 148 from

continuing to rotate in the clockwise direction. In a manner described below,

circuit breaker 10 of the present invention ensures that trip bar assembly 122
25 can continue to sufficiently rotate in the clockwise direction during a tripping

operation notwithstanding such obstruction of an accessory trip lever 148.

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

30 24B, 24C, and 24D, each of the attaching structures 166 includes a rearward



Referring again to Figure 13A, trip bar assenbly includes integrally nolded
attachi ng devices or structures 166 that connect accessory trip |evers

148A and 14¥BM¥9%% i p bar assenbly 126212 Ref erri ng now al S&TABO f%i"(jﬁres 24A,
30 24B, 24C, and 24D, each of the att Zhi ng structures 166 includes . a
rearward VO 01116983 PCT/ 1 B00/ 01191 27 wall nenber 168 spaced apart from a-
first frontal F)port structure 170 and a _.second frontal support structure

172. Between w&a marmbar168x=pagad aparifram a figstirantal suppert stiuelyrel Y70 andal72 i s

a vertically rgg &ﬁmﬂi 1 @3‘” hon 169
exi sts bet weengsuppor @gr]uﬁgpures%%@%dafﬁe aéli M}?@@ﬁ%éﬁ@%ﬂ%{%hiﬁg
wal s 171. Thesummtstfumurppdrm axﬁrmusrae\aerﬁéalyaembsseazodnédtingm!mmsi ons
or stops merrbers 174 a 176 eCtIVMe Protr S|on 176 .Lncl udes a

cutout or chanfé¥ PE‘@H BHt "PQ'P“O psts ﬁtWé‘F'-ES‘F §1a8di 12 of
wal | meniger 16gnd Beiwedhcotfel ilé’ﬁﬁCTHth‘détdf%hpﬁértsﬁﬂél é%r‘?fb%]er'on

178. Near the bottom of secon rontal support structure 10 172 t eis a
cutout or chanfl&2 defineprobusions or stopsireembetsol 7dnantdifGreespectivelyace 182.

chant or od r egi Pt €16 ALRREE s Shot e chemierq eifbRar T oB1Be Fier sBifiston:
surface 182 i stheredfeThenop obwalt niember 188 indudéSan inwardlyfacing sufdutep 187
and a cutout 188. The, abgve-descri bed conflguratlon of attaching 15

structure 166 ehamigeedregion erohleaythﬁrnqyem tesopd frantah puBRTE SBIGHUNER 2
Wit Rout 180! 1 78 it SLIBuPLPGRITRRP P PRdIBRRAIIRS Sh ABufifert d° PU!
| gures A

mol di ng. Now referring a SO to 'S an accessory
trip |lever 14&1#3%6@5dm}demeﬁhlfmslefrmﬁﬂ&uppontsﬁuduwh%Othebe)dyar[mhen on 189

wth a 20 contact surfa e eschi bov.e ey, cut out
regi ons 190 an‘d"at?'étl e ?‘@ n[Fg' H @% 9@%@2’" 5’1’ @h M‘i‘ EP head
portion 194. k@ﬂmeﬁoéﬁm Mslméaﬁ%ﬂ&e of frﬁto@:ﬁégnoimbél%ﬁd §Burféd£é

conjunction with ne orm an inverted hape. Arm 195A has a rear

abut ment surf ad®7 an@gﬁut%df!ﬁr Fﬁhfmvaai@sanb%mnﬁsgmmmf ataghinge 193B. -
Ad] ace“gsto t hg J&Re%%scéanrl?&édmﬁéq&a&s 6@8 @‘Bapésf&wegfd regions
an

196A and 1968B. n close proximty ere I ons 1968, nmin
body portion 1@Bhout complicated molding processes such as bypass molding or side pull

molding.

Now referring also to Figures 25A and 25B, shown is an accessory trip
lever 148. Accessory trip lever 148 includes a main body portion 189 with a
20 contact surface 160 (as described above). Lever 148 has cutout regions 190
and 191 that form a neck portion 192 and which define a head portion 194.
Head portion 194 includes arms 195A and 195B which, in conjunction with
neck 192, form an inverted T shape. Arm 195A has a rear abutment surface
193A, and arm 195B has a front abutment surface 193B. Adjacent to the top
25 of neck portion 192 are cutout or chamfered regions 196A and 1968. In close
proximity to chamfered regions 196A and 196B, main body portion 189
includes abutment surfaces 197A and 197B on opposite sides thereof. A
cutout 198 exists in one side of body portion 189 for clearance of other

internal components.

30 Accessory trip levers 148A and 148B insert into attaching



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

i nternal con¥ABHW6E83 30 Accessory-trip lgvers 148A and 148BGTHB#IINt o
attachi ng WO 01/ 16983 PCT/ F'B00101191 25 structurésl 66 in order to be
connected to trip bar assenbly 122. Referring now also to Figure 26, the
I nsertion process begins with the insertion aof cutout region 191 of trip

| ever 148 into cHMctYresHEh iixorder tache sonnracted t irip bas@ssembly 122¢ JRefering on
192 i o Y i ey \ . . Pty 05R
cont act o sur F aceoy pisdiB Eidifei6, iiinRBfioH Hrbre il indinlhiBof 1F dytout
count er - cl ockwi sregionnt91 of teipdeverddBiintg chvity 168106 attachihy strG&ture 166 Lngir NS

195A and 195B are seat ed jacent . to abutnent, s ace 182 and cutout 188,
respectively, at" 'th‘?&?'? i&é&m@f@&w PGﬁ&Mi@@ﬁ&&nﬁlmeﬁMﬁm ever

118 are segled ofMsPeoftaciseUBES 182 dfateuld 166. Mhp IaRIMUS iSRRG

Figure 10 26. Mechanical clearance for the rotationhal novenent o
is provided by causteraleckwise (wherf viewadiaoking dewndnto ca9ipA189)dintiDaBnef | ever

148 with chanfer r egl 77- and 178 ectivel of tachin
structure 166 TvA80 1958 b refipd Ableent o RESmens itncr. 18 3 Fuble 188,
arm 195A to rotrasgedtively, &t whith tinslcldiafered Rsbiool 96 4R 10681 trilh fehef Ut OUL
region 186 15 provide clearance for arm 195B to rotate into place. The

af orementi oned WSs2reiseaterhon fonelconsseiing walls 12V.c Thesesulk isehaws im Figure
| ati vel | ' 166,
Tl The 105, SheRgAL s ok R S R

and provi des for | VO novemnen
descri bed bel ow.pravided by dloé ceoperafiornof charfesed regionsp196A and 1968 0f lever

attaching 20 stryucture 166, enabl es | r to nmove to the right (when
Viewed in Fi gﬁreﬁ%ﬁ%ﬁ*@mﬁ& W'@%iﬁa"éﬁ%émsgsgw&ﬁwtfaﬁaqﬁ% Pﬁ"éCtHéﬁ
assenbly 122 whergeain addRions ehamfdréd Ridih 986 brovidel tidaran

kb fSH of
the above-described accessory devices. \Wen contact _sur?%lce a?@‘oﬁl(sﬁﬁarst
nmoved by such arotaig inde place, aad chamfared pegien 484 Biang withy owlout regiah 18&r eby

abut nent rfac | Lally-4n _contact. with

abut nent E%r f ac?@@g&(%%%r%ﬁﬁeg@maﬁéﬁs% Pﬁ%?ﬁ@? ?‘g%b%f:ﬁ I&‘Sﬁ?ﬁ"&me"ifﬁn?‘ﬁmnt

surface 197B of positioningvafractdSsory trip lever 148 provides a relatively secure
engagement of lever 148 with attaching structure 166, and provides for limited
pivotal movement therebetween in a manner described below.

The attachment of an accessory trip lever 148 to an attaching
20 structure 166 enables lever 148 to move to the right (when viewed in Figure
| 7) and thereby cause a clockwise rotation of trip bar assembly 122 when an

accessory tripping operation is initiated by one of the above-described
accessory devices. When contact surface 160 is first moved by such an
accessory device, trip lever 148 is positioned whereby abutment surface

25 193B of arm 195B is substantially in contact with abutment surface 185 of
attaching structure 166. In addition, abutment surface 197B of trip lever 148
is substantially in contact with wall member 168 of attaching device 166. The
contact of these components causes movement of trip lever 148 to be directly
converted into movement of trip bar assembly 122. .

30 Reference is now made to Figures 27A and 27B. in order to



I's substantially In contact with wall menber 168 of attaching device 166.
The contact of these conponents causes novenent of trip_lever 148 to be
directly CUAO¥I®®d into novenent of jfrip bar assenbly 18STWOH! er ence i s
now made to Figures 27A and 27B. In order to WO 01/16983 PCT/ B0O0O/ 01191 29
acconmodat e for an aforenenti oned obstruction of an accessory trip |ever

148, and yet e | g ' fol.Cl I

Fotato it heRlRpinhids rin ApFaEndorbeotsiubat of PacdisSoty B YL

attachi ng strut48rand yebenableltis bar assently 122 ¢6 edntinwedosufficienty ebtatevpen. 11 .

an obstruction 5 ?%s abut nent surface 1&% ?f attgchl ngm.structure 166

pi vots away f rihge %E?@'BP#@G@“?QBBGBW mieves 448 1o attaghing gisveture 168 of

e g o 168 Hibidfimiled Bhvota] ehich MU ERBEn S P Afrlitfidn O 111 P
re and thu

| ever 148. Attaching struc S trip bar assenbly 122) can
t hen pi v6t untaddcurs; abutreent sunfate d85 b attaching struetutes 186 pivatslawayofnomct s

abut mrent surfacge 193A 10 of 95 d stop, nenber 7 ng.176 of
attachi ng Strﬁ%%"ﬁﬁa%ﬁﬁqr A?ﬁ(ﬂﬂdta‘ﬂ@! %‘Bﬁ?’ﬁéﬁ?&?ﬁ?ﬁ% "d97A of
trip lever 148stnﬁ>§1r§h‘sﬁg)i\!ldts aWa§ ffofn dBdtme Suface 197 BFtriplleveri fageber 148
and attaching device 166 are sélected so that the aforenentioned range of

pi voti ng tr anshtiaching structure 166 (end thus;tipi har @ssemblycia2)car thest pivetamntil

novenent of tr} i ' Cld of
(rip menber 1/ASuuaBht SRR 82 dhpfect 3BRRAHAIN ERREL ShiBnf SR o]

i nt er conoect i oof arin 954 @nidrstopimentess 184 and 1T 6af attashing structorertéder s 148A
and 148B when full piyoti has .occurred I.t.h respect bot h .

i nt er connect i &@sﬁ@aﬁﬁcﬁgﬁﬁ%‘wﬂ@m Wﬁ&@j&qﬁtm%@m%@ a%ﬂtﬂ)«{) N 20 In
addi tion to t *ﬁ?a@cmome Hindtics STRAD AdrAtsr RIS ati-RAing ddvidei 68 nal
accessories that may be positioned within cavities 32 and 33 of primary
cover 14, ci reiselasteshsethatthe aforarentianed range pf pivetingtansiatee intoy provi de

atripping op 1 | ' r ' An -
xanpl 6 of s edEipRe bdut iolafhal Midlefing BFEBTRE BBV 2 O, o
(RCD) whsch 2tndtwithstahding tiseebstructioniofitipypmember 148. Fat thersakeyfnoni tor the
§ﬂ{ : Zm T leg\iyaggmt}a%g,u lgu% E}é grlnjcl)vtvs {hnet i%{erru r%neerctig# gf gt%c?\gnna é‘gvic\:'\énse{ &e roor not
and accessory trip members 148A and 148B when full pivoting has occurred
with respect to both interconnections due to an obstruction (no obstruction is

shown).

20 In addition to the accessory tripping operations associated with internal
accessories that may be positioned within cavities 32 and 33 of primary cover
14, circuit breaker 10 includes the ability to conveniently provide a tripping
operation associated with an external accessory device. An example of such
an external accessory device is a residual current device (RCD) which

25 typically uses a toroid in order to externally monitor the current flowing
through a circuit interrupter and determine whether or not current leakage
exists. Circuit interrupter 10 enables such an accessory device to cause a
rotation of trip bar assembly 122 and thereby generate a tripping operation.

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



exists. Crcuit interrupter 10 enables such an accessory device to cause a
rotation of trip bar assembly 122 and thereby generate a tripping .
operation. RV@MVIMG now to Figures 28-33, shown in Figure PEIIBYMIorti on
of 30 outer sidewall 18 of “base 12 and amportlon of trip bar assenbly 122
positi oned WO 01/16983 PCT/1B00/ 01191 3a wthin base 12. Sidewall 18

I ncludes a recessed portion 270 into which is formed a groove or

st epped-i n port i withintasede. r@dawahas inclades 2 recessedpefion 70 infeowhichis 272 i s

npar i cul ar, (IS ?a@rﬁfi"ér% eftn el 22 Bt KareBioRn e 20 <

prinmary cover lAgtdppbddn mﬁ@rﬁbnM%Wbﬁ@eW@hﬁlﬁy@&ﬁ\é piﬁsmdﬂ"éﬁhultl \m.nrﬁ@éémd an

aperture or cutout defines a break away reglon rrmary

cover 14 is assetmlréﬁnbﬁ' 14pand, ubmth&arayiwntﬁmoeme@pgaﬁéc thereqr Showm ng

274
et aby  pod 11 oniaile AP B ar Rokerhs mellaint 5 Brolhu ifln SEEGTAER,
bet ween t he botttsrfbmﬂedsaleapeﬂummﬁmmm&ﬂﬁichrdéfnésaalbcéél@awai' rediore2kg avay

region 278. Figu 31 shows an undersid ew of r| mayy cover 14 _in the
Vidinity of breleRBmanGeusr Ml asnembled,an torvef base ns shawa i Figure

break-away regign pf Sﬁud.ﬁ%fre@aﬁ%gnﬁé}eg With raeess%arﬁaﬁ@n 398, witibred rbv&#i{ n,

is formed on an 15 I nner ace primary cover 14. A curve
portion 286, w ttegwwmmepebxpmtlmmlﬁabove Stepmd—mqadrmmﬁ'dz uﬁompemmao

suri2ce. 238,211 4R ekl o oA 210 B RASHTS

assenbl ed circui mebk.aa}@rreg@nlzvg)rder to provide an additional 20 tripping
operation, a tool such as a screwdriver is inserted into opening 280

(Figure 30). The tool used to behi nd br eak- awa on, 278,
causi ng region 278 tdzgll'@éﬂo%}?% awngﬁﬁ%\@ﬁw IW'V‘WE%Y@')/%'"%H’W'WWe
result shown i nofitirgak-away réﬁibﬁ‘ﬁm%rﬂ édi@utyzm}‘@ieoﬂAb%hb%' Bféa?rﬁwa ear
| edge 272A and rear portion 286A of wall 286 provide | 'ever age

prying process, regiowey&isdprmed upon ataised sutfacm282 thati lngumms:fermedmm a
snapped- Ogg br eaiﬁpeﬁ%’%cg%f& p?nzﬁargl%oegr qﬁp%éﬁr?/gd %‘é‘i] gtlon 586C wi ué E'ear

br eaker and
portion 286A, is likewise formed upon raised surface 282 and which partially

defines cutout 276.

When an external accessory device, such as an RCD, 'is desired to be

connected to an assembled circuit breaker 10 in order to provide an additional

20 tripping operation, a tool such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind break-away region 278,
causing region 278 to flex outwardly and eventually break off, with the resulit
shown in Figure 32 (showing primary cover 14 in isolation). Rear ledge 272A
and rear portion 286A of wall 286 provide leverage for this prying process,

25 and cooperate with the outward prying force to cause a snapped-off break-
away region 278 to be deposited outside of circuit breaker 10 and not within.
Ledge 272A and rear portion 286A also help to prevent the tool from
inadvertently entering the main internal portions of circuit breaker 10 during
the prying process. In the exemplary embodiment, break-away region 278 is

30 fnolded of the same material as the rest of primary cover 14. Break-away



Ledge 272A and rear portion 286A also help to prevent the tool from

I nadvertently entering the main internal portions of circuit breaker 10
during théwéﬂyﬁﬁﬁsprocess. In the exgnpl ary enbodi ment, MGTEERMARAyY region
278 is 30 nol ded of the same nmaterial as the rest of primary cover 14.

Br eak-away WO 01/16983 PCT/1B00/ 01191 31 region 278 is nol ded.

sufficiently thin. W th sharp. conmers (to greate stres areas) so as to'
facilitate thi 5%%22&@%"#@&@%&%@%@@5 P @m%itﬁcﬁm@}eat@ag of
primary cover i ' | : ing off of .
br eak- away reg%ﬁerﬁ%%%goiﬁ'g?%;ﬁ%%%tﬁégg%% c?ﬁsg%@?g%gﬁg{fed circuit

breaker 10 t hasumounding areasmfpimary covercldser hasettd.p i nterface surface 146C.
Thereafter, the external accessory device (not shown) can be nounted onto

circuit breaker 10, ' f ] ' | I ons t hat
mate wi th nounti ng é%'EQ(SMH%gfgﬁ'ﬁg%@é%yﬁ'wéﬁﬁP%g%l@ﬁg%g%ir%pri ate
posi tionisng. Aoreatgs apbpening 2881in apRissembiediuircuit brezkef 10 (mtiprovidey) of the
external accessory device can thereby be_inserted_into opening 288 and
posi ti oned adj SeR¥aMen access Wﬁf’@!’ﬂﬁ&%& C@Gﬁgﬁyerg@,@qr, terexterprhg nenber
is enabled to gpydy | ' hiduhtdes when a
tripping operati ons?%%@mé%m?@t%g B%ig@iupabl eﬁt?gﬁ%'ﬂygseaﬁ eﬂd!gﬁe} rent

| eakage i s det devieglprefexably ingludiag meuntingeubrtiors thet mate with eduntiog assasugh t o

acconmodat e t hj [iz I venen f e . Lripping mepber. Such contact
with surface 12%?:@%'& )t%f’ Pﬁ%gg‘éﬁé‘ggr?ﬁtpgom% p&%‘l%lﬂnq.oggtagampnate

~count er 4@ ockwirppingmemblefvEshaft(not Shovwen X oF the brkvdl decesdondavieaesh i n

o separ at e colesRbe msanad i1 openig 2BdHRd posjioned adiaseat lagbdnelface | o

to separate co : is a
portion of ”E"%?ﬁa a e = ' 4

trippi ng operati oré%rﬁé;rﬁg?ﬁé?)@?gﬁé)? cor'{giée%%&\]/\}({#ﬁéglgp%:&uft@wbiﬁgd;ker 10.
Al so, break- awntip integiace saiface BT dhena tripping dperatiorris tieterminesd tadapt ed f or

use with an extern ccessory devic nly.if desitred. [.n i,ti.on
br cak. aay T eqteTDR AR B VHen Y leaBap i dreesu) [Gaento B8R 1BR ne 5o
that cineuit bseakes béfargéendigiets ascdmmedate a8 horz&ital MoléthenticfaRe Wi th an -
external accessory device in DINrail |

tripping member. Such contact with surface 146C causes trip bar assembly

122 to be rotated counter-clockwise when viewed in Figure 28 (clockwise

when viewed in Figure 7) to thereby release cradle 94 and generate a tripping

operation to separate contacts 80 and 84.

20 Because trip interface region 146C is a portion of member 146 that
also provides push-to-trip and interlock tripping operation, internal space is
conserved within circuit breaker 10. Also, break-away region 278 enables
circuit breaker 10 to be adapted for use with an external accessory device
only if desired. In addition, break-away region 278 and trip interface region

25 146C are positioned so that circuit breaker 10 can effectively and
conveniently interface with an external :accessory device in DIN rail
instaltation situations.

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



installation situations. Crcuit breaker 10 al so enabl es conveni ent
adaptation thereof for inplenentation of a wal king beam wherein the

cl osing of tNEO8UBPECcts of one WO 01/16993 PCT/ | BOO 01191 FPEAMBIYQIAL
breaker can be nore precisely synchroni z&d with the opening of the
contacts of anot her. Circuit breaker 10 can conveni ently serve as either
the initially "ON' breaker or the initially "OFF" breaker of the walking
beam setup. Ref eGIWLHFQPfﬁdWl’tQaanngp&clsﬂwswhmwlih $heopeningof theews of

5 base 12 w t hou np e n rface
17A of the bot t g 9c5 BneREDeRBlk Breakr AhaneBhlEfletitn s92ber i
are adj acent to initially "ON" bi‘mertheSmﬁféIIWGFB'ibreanémQhewélkln bea

Figure 35, each of break away regions 300 and 302 includes a recessed roor

on 304 that t et than the res t ortlons 306,
oo 30 P T it 0 1) B Ss b 2 SF5hd fre e B &

appr oxi nat gl y thSaseSmttﬁﬁuttlﬁfé?ﬁal%'iﬁﬁdﬁéﬁt Péiﬁt fBimdd rtﬁé’il‘?\@r Qgﬁace

br eak- away regi ons 300 nd 302, are provi d t he m
recessed fl oor r&bﬁoﬁﬂwbttmdﬂlwbaseharqrem-awgy regionsa3@0 and 862 thateas) .

306 ext eni ng ol BRPIREbI0 amaliiaska 20phE 21, ERReGR R RS ahGER AT " ©

apertures 308 arFiguss 35, téucn dfrmrwdahay a%éﬁs B00@na 392 ifdiddsa FééBé"sSé ﬂ§§f 38,
shown in Figure 36,is_the underside of base 12. Quter surface 17B

bott om 17 i ncl ude@gion thetis thinsesthan thegestef bottomhi.cRaised pastions Qﬂ,ﬁi |
bel 0
500" copiOl vel WARABrAVAS b Hickfpeshy et CeR b QoBa R Oa Wadbfdliniafe i "

t aken al ong t he $ame aSthdse pﬁnzﬁnguf Botldin 17csnlrmuhdi&§;0>reaipawaylregian§|300 nto

bot t 17 until t ed 308 k 30 f d.
Gt out 31251 mi 1 909 902-AFE PR Iioe micile arctaEh pGehateopr eraom dpand”

aperture 308 of HhdvvAdharyedrm t@%r@éi& dtﬁes%‘éi' Eabﬁo?ﬁféaﬁxﬁml%r ns 300
enbodi nent, each of cutouts 318 aveéms | ant ed 25 taperi go rsegQ| on

314 that is oppodnd %@%al@@mqhgdﬁw emgatechapeﬂure 368 extendingalong osnea:iuted
tapering §ggion s°i&é‘s SinARE 2xbM leYandlrrngﬁt dpbfiret 308 %Ure ViR, il Ak

br eak- away regi o

Referring also now to Flgures 36-38, shown in Figure 36 is the
underside of base 12. Outer surface 17B of bottom 17 includes elongated
cutouts 310 and 312 which, as described below, are positioned substantially
adjacent to break-away regions 300 and 302, respectively. As shown in the

20 cross-sectional view of Figure 37 taken along the line 37-37 of Figure 36,
cutout 310 tapers inwards into bottom 17 until elongated aperture 308 of
break-away region 300 is formed. Cutout 312 similarly tapers inwards into
bottom 17 until elongated aperture 308 of break-away region 302 is formed.
In the exemplary embodiment, each of cutouts 310 and 312 have a slanted

25 tapering region 314 that is oppositely configured from that of the other. Each
slanted tapering region 314 slants inwardly in the direction of its associated
break-away region.

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



I f a wal ki ng beam application is desired, a tool such as a screwdriver is
i nserted into one of cutouts 310 and 312. The choice of cutout depends on
WO 01/ 1698 VOMIRBO 01191.  33- the pagitioning of circulfTHFEAKEY 10 t hat
is necessary in order to provide accé$s for an end of the wal king beam In
the case where, for exanple, break away regi on 300 woul d provi de the best

access for the wal king. beam, the tool is inserted inhto cutout 310 and

forced into apg‘retﬂﬂsg'ogw %ﬁﬁlthrﬁkerQo@%é%ﬂg?%%%'"mwomvd$egi on 300
away and outwa ﬁ_ew ' 5 away .
region 300 to géruggﬁff%@nsﬁﬁbg , %ﬁbﬂ b?ﬁ@‘e l&&ﬁﬁ?sigﬁgﬁgﬁ% I'dure 38. As
shown, the br ebieakawsayfregioni308akeouidpyovide thedbest @0cessdat the walkingdeiany 316 i n

ond of the vel B TE0s ietige il it alh andoRePdd el 8 ibeeeR ufr ng
region 3g4 pr oiidelb iry BSGawAPFedidh 30PEWET AndRUBGAA TGN BoBBANYELE L he

tool in the proper rection ereby outward expul sion of break-away

regi on 300 occhdse 12.nThiscausespreakawanregions300 to hrealsrr snap,off, withathe 300 and

302 are nol ded et et ' e 12.

Br eak- away regqe%%léﬁggﬂé\gﬁgn E@? rg‘raé’ r@g{%\éﬁiﬂaﬂ'{eﬁ % F%pé%ﬁ{cﬁ;ﬁ?%'ﬁ‘@id W th
stress areas imgiund300 ¢reafescar operting 816 in hottomt 7 of base HaLWitls thessing oflamage
bar t1 al 1y cut RRIJIG 376 SgclenkD Sl a1 0 B e welkingibean bsnseedns 300
(brokenqgf f i nhbRitRrougRWSIdHtEd SberitgFegiBh %i'lhiﬁ?&ﬂées"‘@vé@%@tfoi tﬁiié &%ﬁm tom

rear of crossbar assenbl% 86 '| n an assenbled 20 circuit "breaker
pang

Positi oned as proeess, end sdhetasl indbe prgpartdiregtiemwhatgbyfoutwad one of

regi ons 300 an . ' ' 3] I S ed,for
proper appli ca%pg‘g&’%nf I’ﬁ{g%%%lﬁg&@gg%ﬁ%é%%ér'héﬁ'%%éfﬁﬁ%weg@gﬁa rﬁt's t he

i nit tial : ]y " O\Brghk—eg!aqrrigibni gepiamatsoa! drg mdﬂlffd oblgﬁle:dame m‘ezhb@et}métﬁﬁalg Fﬁam
set up. circui reaker Is the initia "OFF" breaker ~of the wal king
beam set up, t h%‘?ﬁ‘?ﬁ@s _ bass 1@?_ éfﬁébmi"ﬁﬂj%ﬁéﬂp@d\?_é)stqrﬁi‘l‘?"}eq nserted into
openi ng1316 WhgHicérity'thin a{ﬁk%treé&aﬂe%sIm;?ﬁdtsﬁg@%gfl%tgmﬁ biddkagas shown in

Figure 6. This insertfion causes the end eam t0 abut the

back 318 (see Wwithut causing damage tofotharareasmef basesiZags 88 of crossbar
assenbly 86. This aUiIRHinFiGYRYS wiels B2 12 is partially cut away for the sake
of illustration, break-awa.y regions 300 (broken off in this view) and 302 are
positioned- adjacent to the bottom rear of crossbar assembly 86 .in an assembled
20 circuit breaker 10. Positioned as such, the opening provided by the breaking off
of one of regions 300 and 302, for example opening 3186, is correctly located for
proper application of the walking beam whether circuit breaker 10 is the initially
‘;ON” breaker or the initially “OFF" breaker of the walking beam setup. (f circuit
breaker 10 is the initially “OFF" breaker of the walking beam setup, then the end
25 of the walking beam is vertically inserted into opening 316 when circuit breaker
10 is in the OFF disposition as shown in Figure 6. This insertion causes the end
of the walking beam to abut the back 318 (see Figure 10) of one of the cam
housings 88 of crossbar assembly 86. This abutment prevents crossbar
assembly 86, in its rotated disposition as shown in Figure 6, from rotating
30 counter-clockwise and closing contacts 80 and 84, even when a closing
operation of handle 40 is subsequently performed. The initiation of such a



assenbly 86, in its rotated disposition as shown in Figure 6, fromrotating
30 counter-clockw se and cl osing contacts 80 and 84, even when a cl osing
operati on of AMAN®340 is subsequently perfornmed. The initiPATBHMBIMsuch a
WO 01/ 10983 PCT/ 1 BOO 01191 ~ 34 cl osi ng g’ger ation, though, will put the rest
of . operating nmechanism62 in the ON disposition whereby circuit breaker 10
Is desirably on the brink of such contact cl.osi ng ,Thereq%fter, 1 f the

wal ki ng beam i s $/@5iBg onetatiophough.pill puttherestof OPEMAtg MackapismMH2 intheyONON:
; k e . Ty _ _ 2
Ut oKLy 1ot at o spositior Wielfhy b BERer 1049 ooty e i liiedifadt |
cl osi ng af f or dedclosing.hThereafteraif thewalkinigl beam iseenhoved (noohallyhey omeratian 6f thef
[ it b k to. » Cl l h Lzed with th [ f th
contact s of t he-OTe i, O Breaf ipfUper ot 1y erking, heaTy SHtaPdo CHesstRs |
of the wabking heambhesswill dickly rothteouhtdrchitkRiseldhd dodd Goritatt F@'égé 84N’

circuit breaker of the walKking eam set uF, t hen crossbar asse y IS in
its ON di spositi dheayirk-clesing affordeddn dhia situatioryenables thei alosingof thetcamta@s A

(Figure 10) of oge.of.cal ' i i nsertion of an .end
of the val ki ng Eacl SRR 10 66s nitie RGRERLbirttrrifed WHE i< SenaPhafie o
this initially "dddtacts rof thé ihitigipk CONAcircdib itearaptér dornihg thé IONesr RAF PLAE N
operation of handllgiﬁg%g%r a TRI'PPING operation, then crossbhar assenbly 86

rotates clockw ¥ AhS@Pt he end of the wal king beamto be inserted
I nto opening 316 and to abut the back 318 (see Figure 10) of the

parti cul aypcam housi rrgciﬁ:%imreské?smarthélww|"Q)|\ﬁ‘%ireﬁ§bré&ﬂéﬁéﬁtPEQvaﬂHEge) . As
f the 20 wa

known to one of skill in the art, this inseftion o e 20 ing bgam
into the initialllgam sptupcthepigrosshas assembly G6his indts KON gispesition and potatedis es

the other end of ”y'\% b f h ening in .the
other initially a,std%E: cl lﬁégﬁebﬁ?@iﬁﬁ b&}fuﬁﬂggggflggpﬂ@éﬁgg@ OSEP&*?/”%T'Q% ng
the contacts of 8hpreventingethie)in$dpidr of an end tof tiewsikingsedls iito iobéﬁin%@l\a?- Now
referring again to Fi gur ﬁ 36, shown are | oad conductor openings 5 or
cavities 48 for n‘%‘?yv?‘f? niNeR goptacts Ghangg4 of thig inallysON; circibbregkprare of
| ocki g s1g f acesopehed deE ithePhh Bpar i Hhald o BA) d on the
opposite side of ‘{éﬁe. cavity 48 f roﬁ1 tﬁg og,téﬁit'r (orﬂé&}done, Bﬁér‘ ﬁ-&gpfﬁeﬁgt ,
abut nent operation, then crossbar assembly 86 rotates clockwise and enables the end
of the walking beam to be inserted into opening 316 and to abut the back 318
(see Figure 10) of the partit;Ular cam housing 88 of crossbar assembly 86 (as
described above). As known to one of skill in the art, this insertion of the
20 walking beam into _the initially “ON" circuit breaker of the walking beam setup
| causes the other end of the walking beam to be removed from the opening in
the other initially “OFF” circuit breaker of the setup, thereby quickly closing

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

Now referring again to Figure 36, shown are load conductor openings
25 or cavities 48 formed in molded base 12. Each cavity 48 includes a paijr of
locking surfaces or abutment walls 330, each one of the pair focated on the
opposite side of the cavity 48 from the other (only one, or the left, abutment
wall 330 is viewable in Figure 36). Also shown in Figure 36 are grooves or
channels 332 into which the sides of load terminals 50 are inserted in an
30 assembled circuit breaker 10, with the bottom connector portion 260 (Figure



wall 330 is viewable in Figure 36). Also shown in Figure 36 are grooves or
channel s 332 into which the sides of load termnals 50 a ' rted in an
30 assenbl PR t breaker 10, withyd he bottom connect E&Wﬁ% 260

(Figure WO 01/16983 PCT/1B00/ 01191 3 23B) of each |load term nal 50

seated on | edges 334 formed in base 12 for each cavity 48. Referring also -
now to Figures 4 own in Figure 39 1s | 0 termpnal |ocking plate
or clip 336. P?Sg)yé%mﬂ%q’ ER!BE"GA% Lﬁ?ﬁg?d &ﬁ%gﬁsggﬁ jphased@iop a | over
regi on 340 by gg,yhgév 4went or curved region 342. Upper regi on 338 includes.
two poi nted regions 4 positioned on opposite sides thereof. Lower region

340 includes an |nsert|on region or tab 346 centered on the bottom
t hereof, and an ope eﬁglrmaesoncm@rfggtgpaﬁe-ﬂgh@ho\yn imBigure)89 is @ddad n t he

| b d | 4
SR ol ooy et locking 3iste bt oo 338, Pilte' 36! iRdfudPart HoBE ol £
\anerkel n gorti ;)omma‘ctémwea l?v?f@emm}mmwl km bertitlbrggg&dbegi&nm It albl y y
roken away, e i of a I ockjn e in circui r eaker
10 can be Zeen ppen Ggl?”t%araw"f‘ ge%@”‘??"@ﬁﬁﬂ/\ﬁ%i‘ﬁ@ RPsitiongd ap-epposite 45
described abovggedirersdt %ﬁ@r%@oﬁ%@? ﬂ@&'&’ﬁh %gﬁoh;ré%lbﬁ%ﬁéﬂ 94 15 tab 346

inserted into and engagi ng cut ure onnector  portion
260 of | oad t ecentersd @othefmtionetheranfi mndsanmpeung 3480\Wocking platd 336dsieat h and

in close proxim t | s Yy O00e,. or, th l.ght abut nent
wal | 330 of th%‘a@é?&g&?%gﬁ"ﬁg%%ﬁmr}'ﬁ“ﬁ?@"ﬁ f&ﬁ%ow‘@e%@% s ng
plate 336 in thold aload terfinal BOWitHie 6aoe 124ds déstribbébelowv.pushed 20 i nwards,
causing plate 336 to substantially strai ghten thereby causi ng poi nted

' 344 to pi d t e h | t
irﬁtge(r)(r:]gnnectignlmcncer an ﬁﬁgﬁ% 133‘3‘ %aw gag‘glrﬂeﬂs’aﬂ'yl ng?'bns 344)
and with term mhawbéan ﬁaﬁt’ﬁlh?bfdk@ﬁ afw%ﬁ' d&ﬁéﬂﬁtn&ﬂéﬁdlo@kﬁ\ﬁtéﬁ%ﬁve' y

holds or locks load termnal” 50 within channels 334 of base . Locki ng
plate 336 25 anxircyitbraaker 30 6an pesicenl A loaditerminalg is sbawnlirsertediisional

environnent. b1 Bba g HEoVE A BRGRABIASS 4 s ih RS shdlifod 02

conduct or [ n or |one as 40. and
41. Thi §5 tab 346 inserted into and engaglng cutout 261 (Figure 23B) of connector

portion 260 of load terminal 50. Pointed regions 344 are shown located

beneath and in close proXimity to abutment walls 330 (only one, or the right,
abutment wall 330 of the cavity 48 is shown in the cut-away view). With
locking plate 3386 in this posiﬁon, bent region 342 can then be pushed

20 inwards, causing plete 336 to substantially straighten thereby causing pointed
regions 344 to pierce and engage abutment walls 330. The resulting
interconnection of locking plate 336 with base 12 (via pqinted regions 344)
and with terminal 50 (via insertion tab 346) conveniently and effectively holds

_ or locks load terminal 50 within channels 334 of base 12. Locking plate 336
25 also serves to help shield terminal 50 from the external environment.

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



i nsertion can be achi eved even when circuit breaker 10 is in assenbled form
wth primary cover 14 and secondary cover 16 positioned atop base 12. In WO
01/ 16983 PCTM®K¥6888191 36 order to regove a | ocki ng pl at #CTIBIYH1Y
desired, a hook or other tool. can be Sert ed into cavity 48 and into
openi ng 348 of plate 336. After the tool is worked behind plate 336 and a
sufficient engagenent is nade, the tool can Dbe pulled outwards whereby

poi nted regi ons OMer toemave alloskingplate 336056 desirednahoakarnatherdool carche ng

| ate 336 can th gt e 4 al so

Ee used to :screwﬁg?no?Eﬂébé%‘gﬁ%%?g‘é Pg%mﬁg plégpﬁgf?%t ow f{éggge E’é’?afﬁ/ na

50. Referring agworkeddehirglplate3336 and aaiufficientengagément ie rade| the fol | béna
the line 42-42 of . Figure 36), base 12

si de cross-sectional vjew taken al on

is 10 shown as ‘P%EP'lﬁd ?!3‘“?6‘&‘”6?’993! ntgd ﬁ%GfB’é? §4‘§>§9°Qrﬁﬁtd's&ﬂ§aﬂ@¢ frem on

t he outer gurfac

provi de p?em seg%l&ﬁggpofpﬁg%?ggég '"fsg‘gésgg?%gﬁgﬁé@tﬁépégﬁ'ﬁm gﬂﬂﬁabl e
mounti ng of ci reavity 48ntQpening 348 hiay dlstd beruskd tosciemser diBeiwisesecurehown as

I ncl udi ng suppq rt,.ne r_ribs 350 t extend al ong and beneath outer
sidewal I s 15 18 8ﬁﬂ"ggPa??§3€ﬁ%i°&9§ﬁﬁT“gP§/E nbodi ment, support menbers 350

are integrally formed in nol ded base 12 of the same nolded material, and

are approxinately tRefesing éganmtﬁanarése.tanmalsenbwrta F?gi&eﬂ*'{wmch is a
interruption of high electrical currents occurs, ases are forned that

can exert signi f?‘ ﬁ'fosgﬁs%ma! ﬁk@"lﬂﬁ]&%'@ﬁ@“ﬁ%gfflgﬂfﬁ@ﬁ)r bpseﬂZQO
12. I n pajai cul r

si dewal Iosﬂ?LS an 29 o) {ug ase %ﬁ ﬁ\glﬁ%}%ﬂé %yﬁ%ﬁ%\rﬁ%&v@k%é%ﬁ

in Figure 42. Thastacedi7Befdbotiontts. Sbabn@amnbers@ﬂladaanhgepuﬂlyﬂmwmrd
ressure on thos S | ls and 19 t ct with bpottom
5)7 of base 12 (tpﬁgggé ofoc&aneq??% s@?%ﬁﬂpfqﬁ’”?eg?ﬁ B@ meuBIGet i al Iy
25 in contact widifeultitterfapter nogB‘éubﬁﬁWoﬂbaﬁﬂ@i&élsd:ahéwﬁuelwiué:ﬂ% support
menbers 350 provi de underneath su(;%ort for sid lls 18 and er eby

substantial |y prpeattimegmbers asdbssin0 thehextend alang aﬂdﬁﬁﬂﬁtmgu@namewalls |
stressed ¢gnd befd 5y 18N He WMy BHibodifeh Suppdrt TndPh§ 350 AFpacki ng in

t hose
integrally formed in molded base 12 of the same molded material, and are

approximately the same height as seating members 349.

'When interruption of high electrical currents occurs, hot gases are

formed that can exert signifibant pressure on the housing of circuit interrupter

20 12. In particular, such pressure can exert significant outward forces on |
sidewalls 18 and 29 of molded base 12, as shown with the arrows labeled “F*
in Figure 42. These outward forces also have a tendency to put downward
pressure on those portions of sidewalls 18 and 19 that connect with bottom
17 of base 12 (the bottom “corner” areas shown in Figure 42). Substantially

25 in contact with the mounting surface of circuit interrupter 10, support
members 350 provide underneath support for sidewalls 18 and 19, thereby
substantially preventing the bottom “corner” areas from being unduly stressed
and bent by the aforementioned forces. This prevents cracking in those

areas that could cause structural failure of base 12.



areas that could cause structural failure of base 12. WO 01/16983

PCTI I BOO' 01191 37. As shown in the exenplary enbodi nent, support nenbers
350 do not WRLVES¥ under neat h outer wg) I's 48A of |oad co?ﬁﬂ@f’@f““@&vities 48
or outer walls 49A of |ine conductor™cavities 49, and do not extend
underneath those portions of si devval | s 18 and 19 that are inmmedi ately

adj acent to outer 5 48 such ex s, bet ween

t he bottom of thos%?@% ""h Q’Wg‘ M@ﬁ%ﬁﬂ@pﬁ"&&@ﬁb%@mupter
10. These air gpAd undEMBaRIEXEFWAIIPASX iof foad sondastor caVifid 48 sabut'ePSU' ation .
in those areas. Referring again now to Figure 2, secondary cover 16

i ncl udes hol eswalisiA9A of ling eepdluctar @&H@ﬁé%ﬁ"@ﬂﬁé\ﬁ’t axtend wndgrneath theset hat

enter correspo | s

Secondary ooy ooty of SaoRafie 1€ a6l 18 1t 4 ety LRt BRENA, 1y now
al soht Od5I ggreé?ﬁlaﬁdd% Aé&?éh aﬁlhﬁrgfquh '“BSW elbmtﬁnﬂcrthoééér&a% 22
over head and en ed view of _one. of holes i mry cover can
al so be seen iﬁ"“?ﬁ% ’BPB%@%%"G@IWCW @&gnmterp‘q%[}ﬂg%se@m% 44B t aken

al ong the |ineadifdgedushy Hhﬁejrﬁ% 3k SedtficA dlétld‘ggg %}egsm rcul ar

recess. 360 haV| ng a bot msur OA. Reces urn, is formed
in a larger circular recess 362 having a bottom surface 362A Fi gure 43B
shows a ret ai ni ng dReferingrgaim sawto Figure 2y segpnaanneaver 16 inchades hales a

i
oy et er L oAbl BUE ! Bihk QiengTlEks LAl SefReBly o
yet st |3 gg enalbll'un?leax244?\:21 Bﬁﬂlary)c?verl;g?geaﬁstém)r:?ezmhdawgdmveg;e(ﬁp?lgamﬂ of

- is large

f ﬁ:g\évdl ng acti ﬂér%"fﬂ? @Pg a%ﬁvehéeg%mnaw d9'§'@ﬁt43pi 43Bp#BCer than
the di aneter of4A1Qd 474@§h6w‘ﬁGIﬁ‘Fﬂ_:{iﬁéM3AQ§8h o%érr(daa amater%a&a%v& Sfone oes

t hreadi ng 25 action therein) exenplary e di ment; screw

not have any efdiplen24B ircprirpancayrs 14.DAsica) alsmbaggembl the }smamtmnain
secondary cov 5% 45! g rot at ed
onto the thr eg‘ﬂ%“’%? f ':'?8?%3\, gg%?tg gﬁgié%fé'vxvn as een?ﬁuéggéé' 6ﬂ|Fough
one of M6l es 224B isrformed imal sirgularreeessi 860 havingatofossurface 360M) | Récdss .
threaded into :?ég &Jm is formed in a larger circular recess 362 having a bottom surface

362A. ’

Figure 43B shows a retaining device or washer 364 having an opening

366 with a diameter m1. Diameter m1 is selected to be smaller than the

20 diameter m2 of the threads of a secondary cover mounting screw 368 (Figure
43C), and yet still enable screw 368 to be threaded therethrough. Diameter
m2 of screw 368 is larger than thé diameter of hole 24B (to provide for
threading action therein) but, in the exemplary embodiment, is smaller than
the diameter of hole 24A in secondary cover 16 (to not provide for threading '

25 action therein). In the exemplary embodiment, screw 368 does not have any
non-threaded portions. During the assembly process when secondary cover
16 is fastened to primary cover 14, washer 364 is rotated onto the threads of
screw 368 after screw 368 has been inserted through one of holes 24A in
secondary cover 16. Screw 368 is then completely threaded into hole 24B,

30 as shown in Figure 44A. In this disposition, washer 364 is positioned within



30 as shown in Figure 44A. In this disposition, washer 364 is positioned
within WO 01116993 PCT/1B00101191 38 circular recess 362 and abuts agai nst
t he bottom sW® 8K¥®IB70 of secondary coyer 16. When second RCIIBEIN 16 | s
to be subsequently renoved from prinmary ““cover 14, screw 368 is threaded
out- of hole 24B. As this occurs, the upward 5 force generated by the
“threading out" interaction between screw 368 and hole 24B 6)ropel S Sscrew
368 upward. As s@ifelarsecesss3Gaord abyisagsinstihmbettorsgurfacr 8Z0 afjsecandanpt t om
sur.face 370 of SE&%@Q%W cover 16, causing washer 364 to be threaded
downward on screw . However, when screw 368 is conpleted unthreaded

- fromhole 24B such that its bottom 368A enters 10 smaller circul ar recess

360, as shown in Fi glVhensBcondary cover pisctode subisequettlyzemaved drote pAgtanng

368 : d h th h hol e 24A i
Secondary cover G 1A; SRS S ireafian oukpt QIS 2AB: A oefit, the Hewanbs
Wi || causegscr eWoidSg@istattitiethe3@fedding 6bit” in@PadtionWetWedifsdiely 388%and

remai ning a particul ar distarce avvag fromthe bottom 15 368A of screw 368.
Thi s di stance i shale24B|propelsscraw 368 bpward Asisgrew 368 issnavedupwarde washep.

Wien al |l secondagy r Lag [ t hreaded framthejr
associ at ed hol e?%ﬁwggggﬁ%g%i?@g}@ﬁg% 3i§%f$ﬁ§%nc%gyc %gﬁafaﬁs'\“g B‘fﬁSher
primary cover 14364/ottie threaded3dGvebaicdn yerew 3681 OWswst Wheh Screweses red
t hrough hol e 24A of secondary cqver 16 by the abutnent between 20 washer

364 and bot t om SEAMRIgtedIhrsaded from hele 248 suchcihat its bettora 3§BA®nterscr ew 368
nmust be pyhl ed lg}T‘\Q ; i g o thread
off. In tﬁg exenp agég%'erre}ggaférggﬁ%g%bﬁ%%'si@@%ﬁ@'\gﬁ%%e g‘?ﬁanﬁ;l on,

vul cani zed fi ber“threadingaiut” forceradtingran sdrew368gceiaises ¢(sunevg 368 doesaioteen
screw 368 and an,al s e term nated by _Si forcibl ul l'ing
25 screw 368 tm@gﬁaﬁgﬁﬁ’%ﬁkmiﬁg&ﬁﬁc‘{%%E‘?‘é%1tsit g}) %H?mgtﬂl"@érgre i s
descri bed above nirinal tureiPGF scielv B WACERIWeHiPord 388 aNE Widiner 868 té juskr | mary
cover 14, it is preferably |qrg)4;grrent ed with respect to all secondary cover

nmount i ng screws SPUBVILWasher; n@ining adasticular distance away fromthei battam
wherein washer 3gga of screw 368.: This distance is largely determined by the height of
smaller recess 360. When all secondary cover mounting screws 368 are
unthreaded from their associated holes 24B, secondary cover 16 can then be
separated from primary cover 14, with screw 368 effectively and conveniently
retained through hole 24A of secondary cover 16 by the abutment between
20 washer 364 and bottom surface 370 of cover 16. In order to be removed,
screw 368 must be pulled upwards and rotated in order to cause washer 364
to thread off. In the exemplary embodiment wherein washer 364 is made of
nylon, vulcanized fiber material, or rubber, the snug fit engagement between
screw 368 and washer 364 can also be terminated by simply forcibly pulling
25 screw 368 through hole 24A.

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

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



30 is made of nylon, washer 364 has a thickness of approximtely .032

I nches. WD 01/16983 PCT/ 1800/ 01191 39, Referring now to_Figures 45-47,
shown in FiYOPHIA% | s base 12 with prjnary cover 14 posiPCFOBEEMSEA top.
-Wthin recessed regions 401 of pri rrar;?‘ cover 14 are holes 23A for _
receiving a screw such as screw 400 for fastening primary cover 14 to base:
12. Also within recessed regions 401 are_holes 26, 5 which extend through

primary cover 14 anBefesing now toifigures45-43; shawn inFigure 4pishased? with

secondary covegs ' . a VAl Lnhg screw .
such as screw EB%‘Q o‘?&%{)ﬁ%ﬁgﬁgoﬁkg 02\'29? T g\ﬂtchﬁﬁr)f:euclh ?gidr ?éé%saﬁq;%r%a I+ or
DI N rail back pavarl14carettiotes 234 foriracéiving @xsznew sugh asisodwd00 for fastening02A of
nmounting screw 402 has a gi anet er tpﬂt i s smaller than taé 10 di aneter of
hol es 26A of s BABABASOYSEARAP bags 13, AlsewiliR reressed reoians At are bolesi6) os 26

Wi thin prg marywhizhedxtertd thfbiigh ﬁﬂi}ﬁlﬁf} dd%eFWBhtG bé§<3m !‘lti.hf'Ho?&f stcéﬁ%ﬂsdmat

pl ate 404 that may be conveni ent | npl enent ed I n one or re recessed
regi ons 401. Abolgs26A of sepondaryicouer:16iseestigure 2),and anedfor reseiving 404

includes a fir | 4 | 8. wi.th secaond
openi ng 408 haﬁngﬁrgé%#}gWeﬁq’%P% &r}gggpgﬁﬁﬁggﬂwg%&ﬁg% g'mwzprﬁkﬁrr@er ted
into recessed teegivall of DIN'whiEbadky/part or thed likenis thé ecsmpliaAPermBodimengNt act
with surface 401A, and o?eni nﬁég406 and 408 are positloned above hol es 23A

and 26, respecheIdfY2A gi mounfiag screwAQ2 hasja digmetecthatis sroaller thanstbe t o
asten R MAIYgiametér oFholes I8 6f é&onasfyiqle{vévpmjﬁlﬁlt@gghgﬁggﬁg Fla’?ﬁélepgfe”' ng

406 and into hole 23A of primary cover screw 400
abut t ed agai nsholesg6withirmprimactigover 13l at e 404, as shown in Figure 47. This
abut nent secures plate 404 within recessed region 401. Referring now al so

to Figure 48, shownyl . | I e r odi ment .
Screw 402 I ncl udes I-(,\illsé ﬁﬁg"gﬁtg& p%o”?% |4§\r‘1g %%’:ewarr?g] ﬁmeﬁg%'gﬁ]ﬁiaﬁgg"%g&ﬁ on 412.
Thr eaded port i convéhintipimplediented withid Dneaordnarenecéssedadgidnpd0ti A8 bese has a
di aneter d3. For purposes, di scuss?d bel oag, Wt Sr d2f of threaded portion
410 is sel ect eBP" dgyrg AB. screMuretainment plpte 404 igpludes &;first oreBING 08 et st | |
enabl e perti onagdd 8 seeorFopeiRg40d, witt Sééthd opening 408 having a diameter d1.

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

bottom surface 4048B is in contact with surface 401A and openings 406 and

408 are positioned above holes 23A and 26, respectively, of primary cover

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

20 400 is threaded into opening 406 and into hole 23A of primary cover 14, with

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

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

401.

Referring now also to Figure 48, shown is mounting screw 402 of the
25 exemplary embodiment. Screw 402 includes a threaded portion 410, and a
non-threaded portion 412. Threaded portion 410 has a diameter d2, and non-
threaded portion 412 has a diameter d3. For purposes discussed below,
diameter d2 of threaded portion 410 is selected to be larger than diameter d1
of opening 408 and yet still enable portion 410 to be threaded through
30 opening 408. Diameter d3 of non-threaded portion 412 is selected to be



30 opening 408. D aneter d3 of non-threaded portion 412 is selected to be
WO 01/16983 PCT/1B00/ 01191 40. smaller than dianeter dl of openi ng 408.
The di aneter WP OHWPE 26 i s selected to he greater than eadliCT@BOMAt et er s
d2 and d3. Referring now also to Fi gure4 9, shown is.a side cross-sectional
and partially cut-away view'taken along the |lines 49-49 of Figure 45. \Wen
5 mounting circuit breaker 10 to a surface, nounting screw 402 is inserted

into opening 408Malleqthae diaroeter duof epening 408; drhexdiametersf hele 20is seleatad a

di aneter d2 that qﬁ%gpéag&rthég%gcgk?ggﬁvﬂ?%ndé)gngggpi ng 408) is threaded

conpletely throug eni ng screw 402 easily slides
downward through hole 26 until its bottomreaches the nounting surface. A
10 tool such as a scrBeféringnowsalsdterFigered9, shownds a side erosg8actiorial andead

402A abuts surfac 04A of plate 404, where t ded..portion 410 is
threaded into t-R@%ﬁﬁ‘ﬁﬁlﬁ'W‘EWﬂé@@?“ H°5‘93F‘agﬁe%g@§§t°§g:é£‘{f§|4é- B’P’B?Fdes f or
conveni ent 5 Cost pRuhting ERduit Gradkerr{d /E4 sifaée InmouHMGschiw 200 RUIRNSEAEY Hitb W
402 within circuit breaker 10 wh 5 the breaker I's not nbunted to a

0 en 1
surface. Such rePpeningAD8of plate 404 Threadedpartiomn 0 ofiseraw 402 (witbra  of

. U K :
nosi 1 oned 1t nopmelertiZ ek Mot il GametBdt bfthetibg 4Fa /i fhrealed° ., v,
402 is in th b létedy th dpening i408paftevweiich stiewe4oird ot 410 h
beenI fhlrgadeg ?hmphﬁp r:?ﬁgh4?i§mnigt _gn ot f‘gll$ 20 out ?)?W.(r:i“rjgﬂit br egier
10. In particul aﬁ’?w%ﬁﬂﬁ&gg"'{ﬁ‘rm e2b %@%@ﬂﬂomﬁewemmggﬁpa‘a@méq by
the abut mgot of (dapsichPagid s%v&dﬁv%gl’sethéﬁhsﬁa td Pdtst%ds‘ﬁlewgeéygﬂﬂb%ém%gg@' nst

the bottom surface 404B of plate 4, as shown 1 n Figur
vertical novenengbws sydacediéA of plate#0¢,0uhereby threaded pdrtion 418ks threatded

head 402A (not s in El wi th surface 404A of plate 25 404. In
A heufiodtitit St

order to be renoved, be rotated until threaded portion 410
i s threaded upwards and out of opening 408. Plates 404, and the retainnent
feature they provi de,Plate404 advdritagedisly provides frecorwenient, icopt-effieieh€dnd t hi n

featur Plate£04 acvaritagacsy rsnion copt.o _
LSy Oy g o Rtk SRS WY ALt e bR

15 the breaker is not mounted to a surface. Such retainment is particularly
desirabl_e during shipment of circuit breaker 10 to a customer so that
mounting screws 402 can be poSitioned_in their éppro_pria_fe holes and yet
cannot be lost. When screw 402 is in the above-described disposition where
threaded portion 410 has been threaded through opening 408, it cannot fall

20 out of circuit breaker 10. In particular, upwards vertical movement of screw
402 is prevented by the abutment of the top 410A (Figure 48) of threaded
portion 410 against the bottom surface 404B of plate 404, as shown in Figure
49. Downward vertical movement of screw 402 is, of course, prevented by
abutment of head 402A (not shown in Figure 49) with surface 404A of plate

25 404. In order to be remaved, screw 402 must be rotated until threaded
portion 410 is threaded upwards and out of opening 408.

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



WO 01/16983 PCT/1B00/ 01191 4L plate or device 404 is fornmed of bonded
fibrous material such as vul canized fiber sheet, (sonetines referred to as
fish paper"‘)’?“ﬂ}f’as:’i S approxi mately . 013 i nches thick. sGEWS'M"éP?.m has
good insulating properties, and is strong enough to maintain its shape
even after having screws threaded in and out 5 thereof. Also, in the

| nmbodi t, th i t d4 of i 406, f plate 404 i th
cne aq Ui amet OPE davicad RJouten Shendedtipds malstal fuctlas wicamizenar
portion 400B (Eua@h@eﬂgéo.ﬁémﬁes RterrePto as ik ).ndds asammafgéf}«r -Qf'g 0

threaded portion 410 of nounting screw 402. Referring now to Fi
shown is an ovischesithicksSuch matesial hasgpod insulating propertias; @nd ésistrang ons 401

o sbrew 1 or 1 gttt aERT b4 SO oo g S0y e A olthe ot her
hol es 238). Hotheredfi, Aldv, irithexéxentlaryBntbaiiment, tvedigmetereld dfdopenthg¥os 12,

s for receivi nﬁg@g :H)un,ti ng screw, such as .screw 402 shown in Figure 48,
for. mounting 9fRiateA04 s the same asiliameter d1 ¢f pgening 408 and hediameteraf
(together wthy tdpRf dthi i ' Eraw 26 is
pur posely made Eéc?ar?gtéiﬁe %ﬁr‘ﬁ%t yﬁ'@?ﬁ?mw sp%ﬁ?%%g??gﬁwg%c@gn‘%&

el ongat ed or <12 of threatledpartien 410 of mbunfting:serew#02cr eati ng smal | flat or
straight zones 450 with each having a length z1. This el ongated shape of

hol e 26 extends thr, . nr i : f as such,
20 hol e 26 can acco%&'é@eﬁdn@{uoynﬁ'gﬁéegsod #g'\?/s jﬁgﬁ\?ﬁf’ ﬁ%gpgﬁgrééﬂéﬁgﬂﬁ%v

gi arrEt ene. Thiddt;iemfirbgéésbyl regigné 4o ofiprdnaty cdver 13}(}&%&cﬂ?¢dﬂﬁb@i¢wi t
reaker 10 ip.either, an enviro n ere English neasuring
i ts are. usdipie SRATREERY 50T FGRMERLS AHEHION EetaninG DHDER FRYSLARdS  ar o
used. In such gugesiz Hg%étﬁéﬁwmtﬁ'e'-:étﬁéﬂ Rdles PBANt HOIR 75 WK E)de iy thiélidh 2

threaded portion 410 with a dianmeter d2 (see Figure 48) that i1s either
~slightly | ar geprimarysovghi4 and base 12, isforneceivingd moeunting srews sucheas hr eaded

R e e L S
di stances5z3 ( Fhgumtingtdijrfaseqtoagether wthfthabtisrhetesZ8). AsGhowevin ®igureddi, ti onal - -
room for the Ieaarcﬂ roles %?sd pgljp%gglg%ra ectgenvgt At'a(cg,zpetrt‘%ct?ye round. In particular, hole
26 is elongated or stretched in the lateral direction, creating small flat or
straight zones 450 with each having a length z1. This elongated shape of
hole 26 extends through primary cover 14 and base 12. Configured as such,
20 hole 26 can accommodate mounting screws 402 with different sized
~ diameters. This flexibility is often useful, for example, when circuit breaker 10
may be used in either an environment where English measuring units are
used, or in an environment where metric measuring units are used. In such a
situation, an "English"'mounting screw 402 may have a threaded portion 410
25 with a diameter d2 (see Figure 48) that is either slightly lérger or sﬁghtly
smaller than the diameter d2 of the threaded portion 410 of a “metric”
mounting screw 402. Hole 26 advantageously enables either such screw 402

to be effectively implemented.

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



WD 01/16983 PCT/1B00/ 01191 42 Inserted, with the distance z2 between fl at
zones 450 selected so that it just enables the larger screwto fit. As
such, the | aM@p/¥p88ed di aneter screw 402 would have virt FATYBOMI1%erti cal
"play"” between flat zones 450 (in the z direction), but would have sone
hori zontal "play" (in the z3 direction) due to 5 the el ongated shape of
hole 26 in that direction. The smaller sized .dianeter screw 402 can, of

course, fit withinNfefgdevitisthedigiance z2hetween Aatzones450salected so thatitdust cal

"play" (althoughggibibs ngr to ,fA&%ﬂSyrﬁ“thé . ""siiéba&? y?erécgt%ﬁgggti ng

si zed di aneter screw 4 enericia and convenl en acc
different sized wollddiavestituallyoncevertiéal2playbbetwendfiat zoneg450 h th&k 22 ps

tical "play" gf t i ni mum . T i ol ay”
BT T or ded (b bot harPEIERS Y WO e Some Rosroutal Haydndhe as direclignsluadas 402
by hol es 2§ i s athedlbigsed Shhpe of Réle %Brﬂia\iﬁae &féc&i&n.ﬂ?@@'sﬁfauet?g%@g%ia"rﬂégi° be

vari ably positioned whereby <circuit eaker 10 can be noun 0 surrtaces
havi ng mounti ng SereWA02 car, of courspafit within hole 2613s well; anchwalilddhaveslightly

direction) that ¢j . tn. Lhis £l exibili i often. useful , for
exanpl e, when ci &8&% ?élglp@gﬁgy’ ﬁj{ﬁ% gﬁﬁ@@gﬁ{lﬁaﬁpwn &Exgﬁ?’ﬁéﬁhe
measuring unit elivgersizaidiameterssci@®y 402, Neasuri ng unit environment. In one
enbodi ment,. hole 26 is configured such that distance z2 is approximtely

aporoxi mmtel v 020 i rWhile bRnaRiaRLaR, convealer iy AEBaMmEREING cifreRtSHAdINt | no
screw 40210 t h adighmierrews 408 w&%ﬁ‘a&aﬁigggeaﬁ%wﬁé eéeﬁcﬁnb"}}%" 'tbﬁ&gﬁé can

be effectively inplenmented, and a sna nt screw
- dianeter d2 of aggFewsiter@tnainimums Therhorizontahfplay afforded to/dth the tgrgemand ed.

25 Referring no i 2 In Fi e. 5l is.basg 12 with,
primary cover 1%%%"5%??%:?2 a@‘#t%iBQE@‘\gnmwﬁ ﬁ@ﬁl h’ #QiLetsj%erﬁ% aafﬂ?epﬂﬁﬂ‘
ternminal ends ofthaheorvenientiy enatlesstpews 402 eoTbé Nafialsly pakitiohb@Wherdly t hat
extend fromthe top. cover to the bottom of base , as shown’in

d f h Hﬁ'ﬁg 14 he b f b 12 h i

Figure 1. Engag® reaitar S Osgan be mountadtorsurfages baving oapuntipgisurface hoteal | v
Inserted Y© 01/ 1§Rigihg8GH EHdMikbRtal or z3 direction) that differ. Again, this flexibility is
- often useful, for example, when circuit breaker 10 may be used in either an

English measuring unit environment or a metric measuring unit environment.

In one embodiment, hole 26 is configured such that distance z2 is
approximately .168 inches, distance z3 is approximately .188 inches, and
20 length z1 is approximately .020 inches. In this exemplary embodiment, a
larger mounting screw 402 with a diameter d2 (Figure 48) of approximately
.164 inches can be effectively implemented, and a smaller mounting screw
402 with a diameter d2 of approximately .157 inches can be effectively
implemented.

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



41 into slots 500 until internal |edges within slots 500 abut stops 502A,
resulting in a dovetail ed engagenent between shield 504 _and sl ots 500
(Figure 53)WOOLHIRE 5 shield 504 is cor_)‘gent i onal |y used | RCETMIPY provi de

i ncreased protection to an operator of circuit breaker 10 from
electrically active 5 termnals, and can be inplemented in connection with :

[ i ! | s, 52 d |,oad i | s.50 Fi 3 E f
11 st rat§ on. "B §/OBA0Y whth emar efipes witin =8 SDR Rt sors 50aBe fesoling (1 e
line terni nal lﬁ@d@\ietﬁﬂé@éﬂdagﬁﬁ%%gﬁémé& shi@d W@nd%@'ﬁO?ﬁ@gﬁS?ﬁdﬁ an

aperture 505A and an aperturé& 5058 for reasons discussed be
shown i n Fi gurSuclsa shield 504 ist canvientionalliriused irsoules fasprovidel increaseghr ot ect i on

noertion of 't ioheReR % an BRaRatd ot B iR 4B oI B eKicE BBt v 1
substantBal | y tenmirtalsyiahll canlbevifplertiénstat iroconniction wthdineaeiRals H2mtid?o1) on
opposite sides of base 12. Protection tabs 506 substantially cover cutouts

or 15 nount i ngload derminals S0(sen Eigure 3). JFerRasestillustration, anlyene terginalxt er nal
devices can ; ' i | t [ |

term nal . For %lelgesdé{}?%@)égﬂ "‘E gﬁrﬁgggﬁgﬁk g tgﬁﬁ %gﬁéﬁ{ﬁq%}'ﬁ%?{ﬁ&ﬁ%ﬁt@ !%Pt hey
do not easily t@n@erminalstield 504 indiwdesamapertyre S06Adindsan apertureiS08B fohi el d

504 (including tabs .506) i molded of thernoplastic material. Protections
tabs 506 of tHEa5BNEis sgpj’e@%odi ment are not intended to hel p secure
termnal shield 504 wthin slots 500 by way of an abutted engagement wth

cEt o:JEj S ; g?lo].c Rat hfarAs showmiml%iguuﬁs S20amd &,aen?ihalesgtliem/smtld?mmueﬁf mE er m;jnal
shi e romsl|lots 500, each ta 06 pr 4 y include chanfere
egi on S06A wHABIECHER 85 PrERRS D08, SACHAl WHLMIGR YNNI S BRnd  and
thereby mni miﬁ?ﬁ%én'o!ﬁi ri&dl Shiefd 5‘041?1&0 %@% S0UPaRd Wﬁl&ﬂ%v%ﬂ%ug':'ng;rgem) of

cutout 290. As shown in Figures 53 an , secondary cover 1
posi tioned orsubstandiglly mates with aJewerlcutesttarmaounting @sea 280 (Figusoat)ion ful |y

inserted into slot : o) of n ver 16 covers
the dovetai | EpRReSBite A ERaR A BrrePfb it 30a e sERaNRdsf St %
removal 18f shimbdntiy &i@ds 200 06 bhsé 121 ensure\thatdools e btHey)external devidesv el
with the top 504A of shield WO Q1/ 13983 PCTI | BQO 91191 . ]
- can not be inserted therein and touch an electrically active terminal. For this
purpose, tabs 506 are sufficiently rigid so that they do not easily bend
inwards. In the exemplary embodiment, terminal shield 504 (including tabs
506) is molded of thermoplastic material. Protections tabs 506 of the
20 exemplary embodiment are not intended to help secure terminal shield 504
within slots 500 by way of an abutted engagement with cutouts 290. Rather,
in order to facilitate the upward removal of terminal shield 504 from slots 500,
each tab 506 preferably includes a chamfered region 506A which helps to
channel or direct tab 506 outwardly around, and thereby minimize

25 interference with, the upper ledge 290A (Figure 51) of cutout 280.

As shown in Figures 53 and 54, secondary cover 16 may be positioned
on top of primary cover 14 after terminal shield 504 is fully inserted into slots
500. As shown, region 16A of secondary cover 16 covers the dovetail
engagement between shield 504 and slots 500 (preventing removal of shield
30 504 without first removing cover 18), and is level with the top 504A of shield



44 504. After secondary cover 16 is so positioned, a termnal shield cover
508 nmay be positioned such that it overlaps region 16A of cover 16 and top
504A of shi WQIMIBHEW3 as shown in Figure 56. As shown in Fi Q¢TABHHRING he
bottom surface 508B of cover. 508 incl udés ribbed r etai ning protrusions 514
whi-ch 5 engage hol es 25A (Figure 54) in secondary cover 16 and prinmary
cover 14 and provide an interference fit therewith. \Wen cover 508 is
positioned as s, Aftefesaceopdanycaver 16 imse positioned,iatenninial shield ¢aves508i t h
&

the t f Q. kelal 8
Conpl ol y. coverTay e HesfBBeH saEK ift i€Suetiios cHoBf 6k 41 toyé0iE Bnd 10 5046,
16i andI covers wpfrshiéldﬁﬂei'las EtH&W? g\ E@ut'e)ss.5%&tl'ﬁflvnﬁigil=@élﬂe5@g;. th%b@mdd' i, I
external access is_pre ed to those areas, there rovi di ng addi tiona
protection to arﬁ%[%?ﬁog% WECWPF 268 f“%@&@bﬂdl@ta"&{ﬂé p?ﬂé#w %‘k‘dhiCh

. _. iy ; - .
Dol d covlr  SoaTaR0saES 208 (HlR 98 ilgebsrtiyzavet 162 phtnhy cORTA4 O
i ncl udes openi ngandpEVidedarbihterferende fitrtbereveth. i When covert 508 i$ posftionpdrasur es
505A d 5058, tivel f l nal .shjel.d 504, f
descr ?lr)]ed bel ow.rses eﬁ?"‘ %ﬁ#ﬁ?@% Sbﬁéﬂhgnaggf%iqesgﬁaétf@ahwqt[lrm to 3333%168
break |ine 511 td’fay‘eceﬁanarbe;ouéfm.tm-éucﬁﬁ&n_ ,%beﬁsm@%rﬁate?élgg{ﬁl%rﬁgﬁgpofeg in

adapt a particular cover 508 for use with the |oad term clrcuit
breaker 10. |n tmeicafh(Rigyresid) of secondary eoveritf, apdicoversoniretrosgiss 589 #D

| ded of 44 h ' Eak . ' Ei 7
ross. secld onal b SRLIERI 503, ARRUChEe Sl dHeEds bivehite Bngse S o6
Openi ngs 510 andardas, théreblyiprbviding \eeiditiondBprotectioh avanuperatoPoEsIrcatreaker

apertures 505A 3@2 -53 E"Pbes ectively, of termnal shield 504. A cavity
516 extends betwebA™ 3 Pregy &sospsyenting secondary cavel 16 jrom being removed i n a

housi ng st ruct ungthol® fits? fdmt | S B @, houre
57, a wire 520 ext endsl thr%ggﬂagggﬁﬁ%@rgfg %fﬂ%ﬁgﬁaﬂéﬁ?ﬁroug%ﬁaggg?ty
516, enabling a shigldcoven508inpbludes npenings 51O amddb12akhich arey positiomed entop ed.

Such a w seal i - ev] device that, will u roper
i nspect i o“rrlé,a i ndioggﬁsﬂﬁé%f‘ %rlld ﬁ@#ﬁﬂ 'Flsﬂﬁ 'V. mP tﬂ'@!%shﬁmg%‘gr@ o 30
renove term nal punpsded dezcabed B8lo, WovdrE08 S50 fichides aé1angated chitdii’ e 56.
WO 01/16993 PCT/ MDQ/ 01191 _
. portion or break line 511 that can be used to break off a region 513 in order to
adapt a particular cover 508 for use with the load terminal end of circuit
breaker 10. In the exemplary embodiment, terminal shield cover 508 is

20 " molded of thermoplastic material.

Now referring also to Figure 57, a cross-sectional view is shown-taken
along the lines 57-57 of Figure 56. Olpenings' 510 and 512 of shield cover
508 are shown positioned over apertures 505A and 5058, respectively, of
terminal shield 504. A cavity 516 extends between apertures 505A and
25 505B. Cavity 516 is formed in a housing structure 518 that is molded into
shield 504. As shown in Figure 57, a wire 520 extends through openings 510
and 512 and through cavity 516, enabling a wire seal to be conveniently and
_effectively implemented. Such a wire seal is a tamper-evident device that will,
upon proper inspection, indicate whether or n6t it was manipulated in order to
30 remove terminal shield cover 508 from its disposition shown in Figure 56.



45. . Referring nowto Figures 58 and 59, shown in Figure 58 is circuit
breaker 10 with a DIN rail adapter 550 positioned for connection to the
bottom of WASKHAP by way of hol es 552 that correspond t SCHBRMAINRY hol es 26
(Figure 2) in circuit breaker 10. Such an adapter Is used to enable
attachnment of 5 circuit breaker 10 to a conventional DINrail. As shown in :

Fi gure 59, adapter Séo,i ncl udes. a backpl at-S 554 e;:_%a.ged wth a slider 556.
In the exenplary REEHINGERRW o Flaurrs;$8 and 39,shpwd infdigueehs igcircuitide of

st anped steel. _ | | éo?'i?écﬁtﬁ@ t age
with a DI N rai ?re%ﬁgﬁgé ?titgbl ﬂ#ﬂ?@ﬁ%@%ﬁ%ﬁn rance the %ﬁ@%uqﬁ?& of

t he engagenent offase0t by waly of bolesH52i that cortaispiond to moRefing holeg 26qFigureé 0 t 0

Fi 60, backpl 4 al sg includ ¥ ' 560,
For pur posed deLBAEUEBiaRen 10 B0eh BRcadeBtor i feed b Gtie Sactined oo ar &
openi ng @ cut iktukt Bréakera®otd a'bdrventioril mmrai.egsehﬁﬁ in PRfuté 89 UadHpter

stabilizing tabs 566 are provi ded above arns 560, each w t h.an abut nent

surface 566A tPRA inclidesgshagkplate 654 engagerdwith erslider $% Indbe axemplary ar m 560.
SLIIRIEER T =wtvs vy s e o I SR

554 using a sinp anci ng S not requir rm ng,
bendi ng, or cuBackpiate554dhciudes convieational tabsiS5B that ehgadeowith a DIddrails a

curved protrusiop 568 with a regi on 568A and upper 20 spring
attachnent reg?’l#lsggﬁﬁnglﬁgt?%ﬁgé ﬁ'g"’tﬁaa?’éﬁ% et%a%e? thezangagement of 5
i ncl udegpa pl apfekpRAe 854 With a DAV FID el ongated curved nenbers 572. Each
curved nenber 572 i ncludes an upper region 574 and a | ower engagenent

region 576. Each e%ﬁgemant region 576 includes a notch or cutout 578, for
reasons di scussed BUingnowoalsp do Figure §Ochackpiate 4 @lsodpeludes o i ncl udes a

oD ooy o, PPN FoRohE b e Be0 8 A pREETBBL S AT Rl ° 1o
curved stop nearnsorgidde mentiersS60 aré-opening 56 cutbats562, lsack plithtzebdttoin and
SRR TR R R R Y
16 each with an abutment surface 566A that is substantially in line with bottom
560A of an arm 560. Stabilizing tabs 566 are easily and conveniently
stamped into backplate 554 using a simple lancing process that does not
require any forming, bénding. or curving of material. Also provided on
backplate 554 is a curved protrusion 568 with a stop region 568A and a upper
20 spring attachment region 568B. '

Referring now also to Figure 61, slider 556 includes a plate region 570
having eion'gated curved members 572. Each curved member 572 includes
an upper region 574 and a lower engagement region 576. Each engagement
region 576 includes a notch or cutout 578, for reasons discussed below.

25 Plate region 570 of slider 556 also includes a stop protrusion 579 and a lower
spring attachment région 580. Connected to plate region 570 is a handle
portion 581 which includes a downwardly curved stop member 582.

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



channeling arnms 560 of backplate 554. As such, channeling arnms 560 wi ||
abut portions of curved nenbers 572 if slider 556 is attenpted to be

lateral |y tWQ&di6988ooperating with chanpel ing arms 560 ar PCIBHYO11%3j ng
tabs 558 which provide |ateral abutnent™t o upper regions 574 of curved
menbers 572 (which 5 are not posi tioned between channel i ng arms 560) if

slider 556 is attenpted to be laterally tilted. Stabilizing tabs 558 thus
provi de enhancedChAnNsing agms §60 08 bae@m&%rﬁ%w%&ﬁaﬁa@lmm FBOwilind

at1achment rog) oo SRRSO AR neRRRES 121 RS HRotedid B mteraly o

580 of slider S5S5itedPdSodperating with shainelihg arivisci0 aréstabilizing tabg 558awRidhi n a
utment of sto 2 of slider 556 and

d dd h
St op. Tegi o 508/ PEMABIREAEuTRER 6 dpRREISIOTE ST A Srve AN &/ 2dviivent
of 1 der §56  elalriot posihoRed bihh dehneltia BHAYBG0] kil 55698 SraRpAE"

vi ew shown in Figure ure 59 shows DIN rail ‘adapter
cl osed di sposi t i kmlaigrelytited: Stakilizing tabs 568 thus Bmmear;hanseélsmmyitwﬂmer

554 1 dee. - adsprEPeBbTbptest bRt 557 Bp Tk ER A BBing RBE SRoD | ¢
enabl e adapt er édrihetctedisetwielh @ppelésring ateschinent esgion 568@|o°r~lbbakﬂladae.§521r e the
cl osed disposit Irggol s assuned. The open disposition is_achieve

upwardly pul | i nga H’&ﬁéPE"QJGﬂ?W‘W@S’EQ'QQaﬁ&QsQfSJ'ﬁ@@% Resitiened %Sl}p;r‘fl'bw ded
by springi§64. Tdiidsr 5641588ing) bidedd RAPdbBngbid BretBiR! ditn mAKneRPLf 4i8p 581

is pulled until Tower ment regions
sufficiently rmvmelmbpwﬁSZ Iof/slldemﬁésmd(ﬁap reQnomQG&Ardfbadq:lé@CBBﬁ progicing at e

554 to enable t N, rail ke C act. with s ce. 586.
Thereafter., hangmp*? ‘F?‘?’%‘ﬁa'gsfw%,m%f ‘%e# aﬁrs%[fg egaatlﬁltﬂ é’apgﬂ!é?% éﬁfbé’@é’?@mf‘
regions 576 of ShitieErdaE&ekBoridl HRevP¥Rswn iRighld 62 aFlgurs 86 ShBs DINtAE C! 0sed
di sposi tion described above and shown in Figure 59.” Referring now to

Fi gure 63, showfdaptesdyQiniits clered:dispasitin wherejrya N raibpewid diessassraly on.

Int 11 onty engayRga kel ciuge et B kel il o2 o biiens

PCT/ | BOO/ 01191 458 of backplate 554.

In use, adapter 550 is placed in an open disposition in order to enable
adapter 550 to be appropriately positioned on a DIN rail before the closed
disposition is assumed. The open disposition is achieved by upWardly pulling

20 handle portion 581 against the spring tension provided by spring 584. This
causes slider 556 to slide upwards. Handle portion 581 is pulled until lower
engagement regions 576 of slider 556 have sufficiently moved upwardly
towards channeling portions 560 of backplate 554 to enable the DIN rail to
make solid contact with surface 586. Thereafter, handle portion 581 is

25 released, causing lower engagement regions 576 of slider 556 to ride over
the DIN rail, leading to the closed disposition described above and shown in
Figure 59.

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



bottom | edges 564 of cutouts 562. Handl e portion 581 is then tilted away
from backpl ate 554, thereby enabling notches 578 of | ower engagenent

regi ons 576VP8VH8Bseat ed agai nst bottqz | edges 564. St op"ﬁT’S&&‘ﬁé‘i’bn 579 of
slider 556 prevents | ower engagenent regions 576 fromfalling through 5
cutouts 562 during the initiation of this seating process. The seating of

tch 578 t lid 56 f | j.di d J t bl i
nandl e por L1 orbefm lesaes 5Bl sutouts 242 HaudR s LR thed fSHAWaY Gp e
550 can be Copyfbaepbibis SHE (UEPAIBIRIGMICIASAE MeflePengaddnbrita! |

w thout requiring constant ‘“manual pressure to hold slider 6 1n a cleared;
di sposi ti on 10regiingi§76do be seatddagaibstichotiontledges 664.oBtapprotrusioniSiorafi | i s

~achi eved, handl tion 1 can be tapped. I 554, thereby

di sengagi ng n%ﬁ?ﬁggé 8‘%’%&39’("86?%?99"&%8&39@@%@%?’8&@@9%@5‘8@ to the
cl osed gi sSposgtb@s 56R@AFinG the initistion oF thiSeéating process?i The sedtinguwsfes 15 and

18, each of sideplates 106 in the referred enbodi nent of circuit

. .15 pref ¢ X
breaker 10 i nchatehes 378&prevents shider 356 ey sliging dowsyardiydthys egablingl or rai sed
regi on 602 al ' . f Ler '
poi nted regi o%rdl%é%'{“?ﬁss?grtlégégelﬁggé%ntﬂghilgakmﬁlduﬁ?? g?%?\t% F? from
poi nt ed regi oncaw bepcorivenkEintly ahdadvantageousiy positioredson adIN railwith6dt shown |'s
a separated view of base 1 20 and pri qaﬁé g‘ﬁéer 4. of ICi{é:iué{% breaker 10,
with si depl at S894i7ROCRBFANLMaNURIPresryre 10 HAdAIIPEPEA Flea RYfiiPhase
12. For 1?“6 _S%ratroé 16 irfade/586. "Oneé Pesitibrihg bRd DIN RINNS BEREFed, haidles Ui t
breaker 10, including those conponents associated with sideplates 106, are

not shown. Eadgportion 58t can bedappesitonardsbagkpiaie SRatherably digangaging nt er nal

52???0\2?: ;sz?@tﬁ%soﬁyfﬁbg#ﬂgﬁ%ﬁﬁ%%§é%~&&§tﬁ§m$ﬁbﬁ§cl§§% Lgpgﬁdi ng
phase wal | whiissdsition ghwdl iheiguteg®osi tion therewith is achieved. Prinary

cover 14 includes _internal phase walls 602 03, and 604 that, correspond
to internal phase Jkgieing-ggain to Fighres 315 T“%‘%ﬂ&:@?%l 1Sl(gqp|§}g§e10%2m tﬁ‘ﬁ

particulgr, H};‘rgf&?ﬁehcanéﬁwiﬁﬁﬁ@éf (ﬁtfcuitibli’?él(e?Qb ineNIge a«@bhfenﬁ&i’rais@a?re?@nd 604

are designed and configured to generally 30 match up and mate together with
the top surfac@ and ianpeinied er rsisaskregion §02@lonaits tep gurface 106 cln the v,

when primary Coveinidry entbdifimbht, Bofrtedteiio8Rrotasifh 60d/id Eariyurtd Shdifdy’ 01191

differently from pointed region or protrusion 602.

Refehing now also to Figure 64, shown Is a separated view of base 12

20 and primary cover 14 of circuit breaker 10, with sideplates 106 inserted into their

assembled positions within base 12. For the sake of clarity, the other internal

components of circuit breaker 10, including those components associated with

sideplates 106, are not shown. Each of sideplates 106 is shown matched with

one of internal phase walls 20, 21, and 22. In particular, each sideplate 108 is

25 vertically slid into slots or channels (not shown) in its corresponding phase wall

whereby a parallel dispdsiti'on therewith is achieved. Primary cover 14 includes

intemal phase walls 602, 603, and 604 that correspond to internal phase walls

20, 21, and 22, respectively, of base 12. In particular, the bottom surfaces of

internal phase walls 602, 603, and 604 are designed and configured to generally

30 match up and mate together with the top surfaces of internals phase walls 20,

21, and 22, respectively, when primary cover 14 is positioned atop base 12



48 during the assenbly process. In addition, where sideplates 106 are
positioned wthin base 12, the bottom surfaces of internal phase walls
602, 603, anwoadAessare desi gned and confjgured to match upPEHEBoRALIE
together with the top surfaces 106A of 4&i depl at es 106, w thout accounting
for the increased height of 5 top surfaces 106A attributable to the
presence of pointed regions 600 and 602 thereon. This mating together is
i mport ant becausdurifigtbglassembly@ocess: Intaddition; wheee sideplatesci9bara positioned d

t herewi t h, constjtut "l gating” nmechani f hh&l

held in place w ‘P’Ni%ﬂ%ﬁggeél § h&g?'HéPﬁ?gégeﬁ%{r%ﬁ%r%%?R” 5802 §R|§'n%mah§4
functionality. IlareViiesigredapdaédiffighRfd & enatth dip ahd rhble togetepagith ke REPSe
wal | s of base 12, pointed regions 600 and 602 thereof protrude above the

rest of top sur$utaEss 166A of sideplates 106.(withoutiagcounting fardhe increagedihaight of
bot t ' |

cover a1 & posi Bpautibes 16 RRABERNR (oind Breschl of BBftot (ol ol illy |
600B, and 600C nthieech5 Thistmating\tdgethertis impoitant bedause sideplates 1961 &ad dse

605A, 605B, and 605C, respectively d pojnted reqgio 02A, 6028, an
602C make cont ac'f'g?\mql W@HB?F%WF%%?‘?QE'I‘%TEWE%W&? t"%lﬁ_ %@8@9 BRR NG ,a?and
606C, respecti velnyst bé’%hﬂ‘lc@nt?ﬁﬁél&rlﬁ MHINSBdsePA2VindGrder td eAkEral proper
additional height to top surfaces 106A of sideplates 106 whereby they

ensure that top pegtionnganddmctionalityl substantially be the first areas
wi thin base 12 to be contacted by internal phase walls of primary cover 14

during thgoassenbl y YA SRep|dile 1063HS URFniHIHBR oSSR HHREE walls f e ot oo

106. This I's very be I Cl ecause varla ty I'n par
aberrations in t1 poirted negipns 608 and $02dhereof protruderabova dhe eshobtopal | s of

cover 14 to not nmmte ctly with.the internal phas | s of  base 12
and top surfac essq{?éﬁggpggi%‘@%?rgtp@é‘twgf’ to, H{%ﬁtqogﬁ"?@ “ﬂe.@f}g?‘ﬁg{m‘gﬁ efaces é’g

106 to not be suUhferfalPhaby wiN8 BD2( 603, arltP60H WheR bARarY coveroid s pdsitiohedi ons
600 and 602 did not exist). Wen P0| nted regi ons 600 and 602 contact their

respective cont 0P $ape déedn perisilascedrtedaagions GOOAFOPB.RAd BRC maker i mary
Crvet ne 1810 | RS BBl 1hCe A Uy ORI ] 30 o
01/ 16983 PCT/ BOOkegddively, and pointed regions 602A, 602B, and 602C make contact with
substantially flat contact surfaces 606A, 606B, and 606C, respectively.
Pointed regions 600 and 602 provide sufficient additional.height to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
20 will substantially be the first areas within base 12 to be contacted by internal
phase walls of primary cover 14 during the assembly process, thus ensuring
proper engagement of sideplates 106. This is very beneficial because
variability in parts and slight aberrations in the molding process can cause the
internal phase walls of cover 14 to not mate perfectly with the internal phase
25 walls of base 12 and top surfaces 106A of sideplates 106, potentially causing
sideplates 106 to not be sufficiently engaged and held in place (if pointed
- regions 600 and 602 did not exist). When pointed regions 600 and 602
contact their respective contact surfaces, they accommodate further lowering
of prima.ry cover 14 onto base 12 (as cover 14 is screwed in place) by digging
30 or piercing into the contact surfaces. In the exemplary embod_irﬁent,



49 sideplates 106 (including pointed regions 600 and 602) are nade of

steel, and primary cover 14 is nmade of thernoset plastic. AIthouPh t he
preferred SHBOHIABNt of the present |Q%ent|on has been &ETIBOBHATith a
certain degree of particularity, 'vari'ous changes to formand 5 detail may
be made wi thout departing fromthe spirit and scope of the invention as :
hereinafter clajnmed. W) 01/16983 PCT/IBOOI01191 50 CLAI 1. Acircuit
interrupter fofidgplates 106 (including paited:cagions§0P and B Q’\‘g(_?%fﬂQQ'i ppi ng
menber, the in Is ng a cover connected to a-
base: separab%gaka?%ﬁé%ﬁggggééuﬁgﬁin sal sﬁgﬂggﬁé, 5 an operating

mechani smwi t hin saAlthdnlghsthegprefed'edrémbmmmaaboiahevﬂremrnanventmnmsﬂhéen mai n
contacts; and trj hani sm wi.t hin .and nclud'n a
rotatable tri p bggﬂ cgrtaindegreg g"’@%ﬁ‘(ré’%{/‘ 'r'%f: pRges t?eﬁé’r“aﬁ“ﬁ% a
trippi nggoper ajstall ntitse Mdde Hithgu ﬁﬁﬁgwaorﬁwgﬂnﬁénd Wtﬁ@uﬁeﬁﬁw acts,
said trip nmechanismincluding 10 a dual -purpose trip actuator biased

upwar ds and po®$ herginafter claimed.t i cal novenent within said housing and
having a top portion extending through said cover, said actuator Including
a push-to-trip nmenber and an interlock trip nenber, said trip bar assenbly
including a multi-purpose trip nenber having a push-to-trip actuating
region, an interlock trip actuating region, and an accessory 15 trip
actuating region, said push-to-trip, nmenber contacting said push-to-trip
actuating region when said top portion is depressed and causing said trip
bar assenbly to rotate, said interlock trip nmenber contacting said
interlock trip actuating region when said cover is renoved from said base
and causing said trip bar assenbly to rotate, said accessory trip
actuating region positioned to be 20 contacted by the tripping nmenber of

t he external accessory device and thereby cause rotation of said trip bar
assenbly. 2. The circuit interrupter as defined in claim1 wherein said

mul ti-purpose trip



menber is integrally nolded. 25 3. The circuit interrupter as defined in
claim1 wherein said nulti-purpose trip menber is positioned substantially
adj acent to aveddisasl | of said base that parallels the fl ®¢TaBIGIIIent
through the interrupter. 30 4. A circuit®®nterrupter conprising: il!llliJ
I[TEETTTTID This Sheet Has Been Replaced L M 11111111111111 | | | s | |
11111 WO 01/16983 PCT/1B00101191 51 separable nmain contacts; an operating
mechani sm i nt er co@b&iM:ed with said separable main contacts; and a housing
i n.which said separable. main’'" contacts and, said pperating 5 pechanismare
di sposed, said hg‘usi Clreit e rRepter é’é’éﬁ with.sn extereal qcr?ﬁgsqmid@weahqvm amay
be inserted for i [ ﬁ.@l% seidkOVi di Nng i nternal access to
the interrupter fﬁgﬂiﬁ?hrggrglﬁréidlﬁ?irﬁ%t errﬁg?@raﬁggg'def ined in claim4 wherein
sai d housi ng i ncl udi rajhousinghevingra gaver connealedto abpself a base, and wherein

sai d break-away regiop.i ne t.ant.i al .the interface of said

cover and sai d base. %P“’%Pé‘f’@Fﬂ"&g?ﬁt%?ﬁﬁ‘@ﬁ'ﬁ?@/“@@'%fi ned in claimb5 .

wherein sabd break- ava@yoperatiigdmetisariisth Within said Roubing R interbonhecldtbwith §ﬁﬂ'!t
-in

interrupter as defined in claim6 wherein said base includes a steppe
portion that is $RP&rablemaingentastss and break- away region and which defines

R e i e ke
sai d break- away assgmbly that, vilfien selectively rotated, gepermatesaa triffingeperation causihg
wherein sal d cougly HBGHAG frechaliti'Sopdh said’ bl &0 B Mochahicm hdising "
sai d aperture. 23gld op g P ' p mec sm including
10 a dual-purpose trip actuator biased upwards and positioned for vertical
movement within said housing and having a top portion extending through said
cover, said actuator including a push-to-trip member and an interlock trip
member, said trip bar assembly including a multi-purpose trip member having a
_ ' push-to-trip actuating region, an interlock trip actuating region, and an accessory
15 trip actuating region, said push-to-trip member contacting said push-to-trip
‘actuating region when said top portion is depressed and causing said trip bar
assembly fo rotate, said interlock trip member contacting said interlock trip
actuating region when said cover is removed from said base and causing said
~ trip bar assembly to rotate, said accessory trip actuating region positioned to be
20 contacted by the tripping member of the external accessory device and thereby

cause rotation of said trip bar assembly.

2. The circuit interrupter as defined in claim 1 wherein said multi-purpose trip
member is integrally molded.

25
3. The circuit interrupter as defined in claim 1 wherein said multi-purpose trip
member is positioned substantially adjacent to a sidewall of said base that
parallels the flow of current through the interrupter.

30 4, A circuit interrupter comprising: T

A o
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10. The circuit interrupter as defined in claim4 further including a trip
mechani smwi thin said housing and including a rotatable trip bar assenbly
that, wherVQ&IW&3 vely rotat ed, generates a tripping ongﬁWBﬁ'?éusi ng
said operating mnechanismto open sai d' cont acts, said trip bar assenbly
having a trip interface 30 nenber positioned substantially adjacent to said-
break-away region and that, when rotated, causes rotation of said trip bar
assenbly. This ShectePaiablemain cantagt®ed | (111111 TITI[ T 1110

0 I I
circut interrupterTaoPouT R oot ARgfonrecie WA, S0 ompratla, Mg o

is formed in acentaetspdndsai d housing that parallels the flow of current

4 whor6i n Sai o br ok PSS A oHGh Sl FERATAIBIRGR $HEds B Sard Sperelt ¢

i nterrupker copethsrist are diSpSiREailINBUSIAG InARIMPS bPsakavayitedhiims widhani sm
interconnected with said separable main contacts; a housing in which said
separ abl e nai na teahmanbe ingertedfoy begaking off gaidfegivaferprovidingdntemal @gcessai d
housi ng i ncl udj ure formed in a side 15 of said housing that
paral l el s the ﬂgaﬁg?ﬁ@ﬁ%&ent through the interrupter; and a trip nechani sm
within said housing and including a rotatable trip bar assenbly that, when

o se i g ! oo e d !
vechani m Lo oben SHISPIEO FRTdplortan dPAnea [ B huBeTRN S Piusioa ol 1 p
interfagy MeNbeicoRdSpdditiiRd sy 8Na ibglsky aRdverdih daft Bl%aﬂ-ﬁ%ghf%_ﬁi]éﬁfse and

that, when rotated, causes rotation of said trip bar assenb I'S Sheet
Has Been Repl dfosned sabstantiallyiat the interfiace| af sald ¢over and said base.

6. The circuit interrupter as defined in claim & wherein said break-away
region is formed in said cover.

15 )
7.  The circuit interrupter as defined in claim 6 wherein said base includes a
stepped-in portion that is positioned below said break-away region and which

defines an opening for the tool to be inserted.

20 8. The circuit interrupter as defined in claim 6 wherein said cover includes
an aperture adjacent to said break-away region.

9. The circuit interrupter as defined in claim 8 wherein said cover includes
a curved wall portion adjacent to and defining said aperture.
25
10. The circuit interrupter as defined in claim 4 further including a trip
mechanism within said housing and including a rotatable trip bar assembly that,
when selectively rotated, generates a tripping operation causing said operating
mechanism to open said contacts, said trip bar assembly having a trip interface
30 member positioned substantially adjacent to said break-away region and that,
when rotated, causes rotation of said trip bar assembly.
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11.  The circuit i'nterrupter as defined in claim 10 wherein said break-away
region is formed in a side of said housing that parallels the flow of current

through the interrupter.

12.  The circuit interrupter as defined in claim 4 wherein said break-away

region is rectangular in shape.

13. A circuit interrupter comprising:

separable main contacts;

an operating mechanism interconnected with said separable main
contacts; _ _
a housing in which said separable main contacts and said operating
mechanism are disposed, said housing including an aperture formed in a side
of said housing that parallels the flow of current through the interrupter; and

a trip mechanism within said hodsing and including a rotatable trip bar
assembly that, when selectively rotated, generates a tripping operation causing
said operating mechanism to open said contacts, said trip bar assembly
including a trip interface member positioned substantially adjacent to said
aperture and that, when rotated, causes rotation of said trip bar assembly. |
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