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16 Molded case circuit breakers and interrupters are well known in the art as
exemplified by U.S. Patent No. 4,503,408 issued March 5, 1985, to Mrenna et
al., and U.S. Patent 5,910,760 issued June 8, 1999 to Malingowski et al.,, each
of which is assigned to the assignee of the present application and incorporated
herein by reference.

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

25 objective is that the internal space constraints of such interrupters have become
much more limiting, posing certain design obstacles that need to be overcome.

The housing of a circuit interrupter typically includes a base into which a
load terminal is situated. The load terminal is partially accessible from the
outside of the interrupter in order to connect external conductors thereto. The
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interrupters having the aforementioned space constraints.
Therefore, it would be advantageous if a way existed whereby a load
15 “terminal could be effectively and conveniently secured to the base of a circuit
interrupter. It would also be advantageous if such securement could be
effectively employed in a circuit interrupter having the aforementioned internal

space constraints.

20 SUMMARY OF THE INVENTION
The present invention provides a circuit interrupter that meets all of the
above-identified needs. '
In accordance with the present invention, a circuit interrupter is
provided which includes a housing including an abutment wall, separable
25 main contacts within the housing, and an operating mechanism within the
housing and interconnected with the separable main contacts. A terminal is
at least partially disposed within the housing. A locking plate is positionable
between the terminal and the abutment wall for securing the terminal within the

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

nol ded case circuit interrupter enbodying the present invention. Figure
21s; an expl oded view of t:he.base, primary cover, and secqng ver of
the circuit '(?ﬂ’t”eﬁ??zupt er of Figure 1. 10, Figure 3 is a si d%%g?f@f’é‘{]?%nal Vi ew
of an internal portion of the circuit T1ihterrupter of Figure 1. Figure 4 is
an orthogonal view of the internal portions of the circuit interrupter of
Figure 1 without the base and covers. Figure 5 is an orthogonal view of an
internal portion of Hhifapdrether objets randr adyaniages of-ithe: presentrinventiongwithe

i hagy ' ' ide el i onal j al |y, brok
Uew of the opepfe Antbfit fotne SpSding o i BlowIR; ueBdlatoR oftng) efared
with the cont acmbaotiiientakea i c8nnédtion Wit tHe attachedidrawihgsii gure 7 is.a

side el evational, partially broken away view of the operating 20 mechanism
with the contacts and the handle in the ON disposition. Figure 8 is a side

elevational, p = | f operating nechanismwth '
the cont a%gt S a%ﬁlﬁeéﬁgﬁm?hﬁmTﬁgﬂwmﬁosi tion. Figure 9 is a side
el evational, parti aFigureriokeanavfbogaral Viéwt 6F aofeldtd Bﬁs@%ﬂﬂﬂliﬁférﬁ.ﬁ:’tﬁﬁg a
resetting operation. 25 Figure 10 is a side elevational, partially oken

away vi ew of t [&Rogdyingthefrasentinvention.r cuit interrupter of Figure 1.

Figure 11 i s anot heg;sj seleval " ' vi.ew of the
cam housi ng. £ gur o s 2 1€ SRGRIGHR vieRirh bpde. i) BUBY aoGadnga
the circuit 3@overtcfitheclirewit irterdriipter of Figu101/ 16982 PCT/ 1 B00/ 01199 5

Fi gure iﬁ s an or%ho O%E! view of the trip bar assenbly of the circuit
interrué r of Fi gufigule sy side slevationglodiew of an intereakportioapfothet siecuitr i p
bar assenbly. i&éﬁﬂﬁﬁr&?ﬁdu?e?.”m her orthogonal view of the trip bar
assenbly.

Figure 4 is an orthogonal view of the internal portions of the circuit
interrupter of Figure 1 without the base and covers.

_ Figure 5 is an orthogonal view of an internal portion of the circuit
15 interrupter of Figure 1 including the operating mechanism.

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
in the OFF disposition.

Figure 7 is a side elevational, partially broken away view of the operating

20 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.

Figure 8 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.

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

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

Figure 12 is an orthogonal view of the crossbar assembly of the circuit

30 interrupter of Figure 1.



5 Figure 13D is another orthogonal view of the trip bar assenbly. Figure
13E i s another orthogonal view of the trip bar assenbly. Figure 14 is an
orthogonal, partially broken away view of a portion of the circuit

I nterruptWPOM6%2 gure 1 including the trip bar assenbly P&RABI0L1IN; 55
spring. Figure 15 is an orthogonal View simlar to Fi gure 14 without the
bias 10 spring. Figure 16 is an orthogonal view simlar to Figure 15 with
the bias spring. Figure 17 is an orthogonal view of a |latch of the circuit
interrupter of FiFjgure 1BA i8igruothdgonal view okihediripbayrassembliedf thecoircaft a

si depl ate assenbl y, of i:he 15 circuit interrupter of Figure 1. Figure 19 is
an orthogonal® r@éﬁ%m e lgepl ate assenbly, trip bar assenbly, and

crossbar “assebl y pifurg 3a s eBHerRitoBHaliey B ufd 6t dsBbRBIIP! ©f. O

Figure 1. Figure 'S an o parti a oken away Vi‘éw of the
trip bar 20 assefigured3C isamotharmthmgonal view of the tip bfr asbembiy. cui t

interrypter of Fi re 1. Fiqure 21A is an.ort onal, vi ew of the dual ’
purpos:abotri p actu f%’?l'aﬁ ig@?\g{hgiqé?pgogalo\flﬁ\gp?%ﬁgd{ﬂqass MW of t he dual
purpose trip act Uﬁglfre1SEinig:é§ISthze§oht&g?ﬁnﬂﬁké\ﬁ%?ﬂﬂtﬁp%ﬁ’%&@ér’nﬁl roken away -

view of the trip bar asse a purpose trip actuator of the circuit
interrupter of Fi figuse 14 is a6 ofthggonal2pdrtially broken aivay view of/a portioh ofithe

t tic tri nbl y. of, 1.h ' Lt int t f Fi 1. F 23B
s anot her  ofTRULBIETURRERE Figire L infiding e i baesHnmbly and g bias soriad. s “an
ort hogonal vi ew oFigie A& BCAN BRhSEOREIIHER sihilah® FiguRe Rar wit QHB'M?Qf the

circuit interrupter of Figure 1. 30 Figure 24B is another orthogonal view
of thd0OattacBpfidg.structure. Figure 24C is another orthogonal view of the

RN, oL O A AR oB RS RS  S W i
view of an accessPpiguré Mi7pis! &y orthedondleview 'of & latch bf g dRéE intérripterof 1.
Figure 1.
Figure 18 is an exploded orthogonal view of a sideplate assembly of the
15 circuit interrupter of Figure 1.
Figure 19 is an orthogonal view of the sideplate assembly, trip bar |
assembly, and crossbar assembly of an internal portion of the circuit interrupter
. of Figure 1. '
Figure 20 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 21A is an orthogonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
25 Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1. '
Figure 23B is another orthogonal view the automatic trip assembly.
Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
30 . Figure 24B is another orthogonal view of the attaching structure.
_Figure 24C is another orthogonal view of the attaching structure.



Figure 25B is anot her orthogonal view of the accessory trip lever. 5 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 WR &2 | ar to Figure 26 wigh the accessory tHGIABPEMY tilted.
Figure 27B is an orthogonal view showing™the trip bar assenbly with 10
accessory trip levers tilted. Figure 28 is an orthogonal, partially broken
away view of a groove in the base of the circuit interrupter of Figure 1.
Figure 29 is an ort frigyse 24D/is anothierdarthqgonahyigwoaf \the attaching structure:

i:-nterrupter of Figu wing a,breaksaway fegion. 15 Figure I S, an
ort hogonal vi ew of Wﬁ?ﬁ%&?ﬁ%ﬁgﬁb‘a"ﬁﬁé@ﬁaﬁ%ﬁ%WB?RW’M%?’& FircHi
of Figure 1. Firemaptdtof Figafe 9! t hogonal , partially broken away view of the

break-away region of Figure 29. Figure 32 is an orthogonal, partially
broken away vi ew of Figiee g6Bds anather arthogegabviewof tmactessory wiprlevers i s si de

of Frgur & 1 show no184E® 9836 aA AeDooHR! ey Bia sbesescr o niés os e 24K °

orthogonal vi egonhedtbe td tHecattRdhimpstrutare 6f Fighre pege of the circuit
interrupter of Figure 1. 25 Figure 35 is an orthogonal view of break-away

regions of the circhigure 2AAds pogrihogenakvigw similar teiFigure 26awithsthenacoessoryonal
vi ew of the unﬂ?@{/g'et“&f the base of the circuit interrupter of Figure 1.
Figure 37 is a ross-se&’i onal view taken along the line 37-37 of Figure

30 36 showing cut ouFigure 27Beisbars orthdGoRal VieReshdwWing Ithe Ui bhP hséembly Withe 38

s an orbhogonal view of an internal portion of the circuit interrupter of
Fi gure 19showi AEcessenpbipileversititgdor t he break-away regi ons of Figure 35.

Figure 28 is an orthogonal, partially broken away view of a groove in the
base of the circuit interrupter of Figure 1.
Figure 29 is an orthogonal view of the primary cover of the circuit
interrupter of Figure 1 showing a break-away region.
15 Figure 30 is an orthogonal view of the primary cover and base of the
circuit interrupter of Figure 1. ' '
Figure 31 is an orthogonal, partially broken away view of the break-away
region of Figure 29.
Figure 32 is an orthogonal, partially broken away view of the break-away
20 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
circuit interrupter of Figure 1. .
25 Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1,
Figure 36 is an orthogonal view of the underside of the base of the circuit
interrupter of Figure 1.
Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
30 36 showing cutouts in the base.



Figure 39 is an orthogonal view of a |locking plate of the circuit
interrupter 5 of Figure 1. Figure 40 is an orthogonal, partially broken
away view of the |locking plate in connection with the b%s and. primary
cover of WAIUPPEuit interrupter of Fjgure 1. Figure 4t F’EB%W’?II?SI hogonal ,
partially broken away view simlar to Figure 10 40. Figure 42 is a -
cross-sectional view taken along the line 42-42 of Figure 36 show ng
support nenbers of the circuit interrupter of Figure 1. Figure 43Ais an .
ort hogonal ., partiFigute BBoigcan omthpgonalwiew ef Bo| ibtesnal portion sefether clpttihs i n

the primary c . CUL QUL .0 fHaure 1. 15 Figure 43Bis -
an orthogonal lﬂyeﬁléu\ﬁ‘?ér()#p%gﬁt{ ji #ﬁq’fﬂné 36+ ﬁggﬁn%egcﬁgcﬁe?kﬁ%yeme? of
Figure 1. Fi geigered3s. is a side el evational view of a secondary cover
mounting screw of _the circuit interrupter of Figure 1. Figure 44Ais a -
cross-sectional , JH9ure:A9 is asyenthogonakyiewiof @ lecking platerpithe zicuitinterrupters 4- 44
of Fi guge 43Abﬁﬂ$weng the nmounting screw and retaining device wth respect
to the hole an ecessed regions of the prinmary cover. Figure 44B is a

cross-sectional, [fFigunead ig anroritogonsiapanialybroken aaty view of the lot lafel gur e
45 is an exploded orthogonal view of the base and primary cover 25 of the
circuit interif$SnReCtion FfbmeebﬁseaﬁwW'B’Megefr@ﬁ/qr@ﬂ'&lﬂ{?fﬂ#ﬂtefpﬂfﬁlﬁufeFi gure
46 is an orthpgonal view of the screw retainment plate. Figure 47 is an

ort hogonal , partially broken away view of the screw retainnment plate

posi ti oned w t hi n Figurectkiscah orthogonal/ partiallyobroken awaywiew gfmildrdo Fﬁ?tiréui t
interrﬁ ter of., Figure 1. 30 Figure 48 is a side elevational view of a

nount i § screWw of the circuit interrupter of Figure 1. WD 01/ 16982

P To Token 3 onq LS 4% g Sphafl Y WS dcdfhid id 12 20PN
pl ate and t he3thshowihggupport members of the circuit interrupter of Figure 1.
Figure 43A is an orthogonal, partially broken away view of a hole and
recessed regions in the primary cover of the circuit interrupter of Figure 1.
15 Figure 43B is an orthogonal view of a retaining device of the circuit
interrupter of Figure 1.
Figure 43C is a side elevational view of a secondary cover mounting
screw of the circuit interrupter of Figure 1. -
Figure 44A is a cross-sectional, partially broken away view taken along
20 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.
Figure 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
25 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.
30 Figure 48 is a side elevational view of a mounting screw of the circuit

interrupter of Figure 1.



screw of the circuit interrupter of Figure 1. Figure 50 is an overhead vi ew
of a recessed region of the primary cover 5 of the circuit interrupter of
Figure 1. Figure 51 is an expl oded orthogonal view of a 't ﬂhﬂﬁ ield and
the base gﬁﬁ"ﬂﬂﬁﬁary coverof the cirguit intergupter ofﬁ{:—‘lgur}g1 Q Fi gure
52 is an orthogonal view of the termnal shield. Figure 53 is an partially
expl oded orthogonal view of the termnal shield, 10 base, primary cover
and secondary cover of the circuit interrupter of Figure 1. Figure 54 is a
partial ly expl oded Biguterd®is crosssseofionalspartiallybroken away viswetaken alangiset i on

G roui 1t err R 8PA5FoFiguiRcAs shrni et Shre BB AR AN yig Ryring, "
termnal shiel &@W&rthe%ﬁcﬂﬁﬂér‘g%ﬁiéﬁofﬁg%?@ﬁher ort hogonal view of the

termnal shield cover. Figure s an orthogonal view of the term nal
shi el d cover, terniFigure §Qiisan pvediead view ofayecessed region of the primagy coverr i n

a totally asse ed.state. Figure 57 ig a cross-sectional, partially broken
away vie takeﬁr’.ﬁhﬁ&‘r&‘?r‘@eWPﬁé@f!@feﬁf Figure 56 showing a wire seal
arrangenment. 20 Fi 9H8ﬂr§31!i§ aNexplbdED ORRbgIRAIWIEW of 2etepimirtalishidid afdr tat er
of Figure 1 with a DINrail adapter connected thereto. Figure 59 is an

ort hogonal - vi baseand panaryicoven ofdhie cirevit intergupter ebFigyreath. or t hogonal vi ew
of the backpl ate of N Lail a ' IS ort hogonal vi ew
of the slider of th'éitgg%\l%g# ?ﬁgggﬁgéﬁéﬁﬁﬁgﬁ@%l §ﬁ'§ﬁ£r oss-sectional,
partially broken avwgigure 8%is ak partilly esploded drihidgohal-idw of tHe @windd Shr®W Ng

a stop nmechanism Figure 63 is an orthogonal view of the DI N rail_ adapter
in a | odRed- opbase, primary covguaadesecppdagy cover efithe eifquitdeierrupteriafFigirethe

e acet bon Y, SaXGire 84, 8'a bRl SR i of e i "
DESCRI PTI ON OFcover irPEtrirtgdtibh withih®tdririifial shield, base, primary cover, and secondary
cover of the circuit interrupter of Figure 1. '
Figure 55A is an orthogonal view of the terminal shield cover.
15 . Figure 55B is another orthogonal view of the terminal shield cover.
Figure 56 is an orthogonal view of the terminal shield cover, terminal
shield, base, primary cover, and secondary cover in a totally assembled state.
Figure 57 is a cross-sectional, partially broken away view taken along the
line 57-57 of Figure 56 showing a wire seal arrangement.
20 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 orthogonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.
25 Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism.
Figure 83 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
30 of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.



Referring now to the drawings and Figures land 2 in particular, shown 1Is a
nol ded case circuit interrupter or breaker 10: G rcuit breaker 10 incl udes
a b5 base 12 nechanically interconnected with a primary . Di sposed
on top of WBOVMEPY cover 14 is an auxijiary or secondarypggﬁ[{"’oié? V\heﬁ
renoved, secondary cover 16 renders “sone internal portions of the circuit
breaker avail able for maintenance and the |ike w thout requiring

di sassenbly of the entire <circuit breaker. Base 12 includes outside i
sidewal s 18 and 19, and internal 10 phase walls 20, 21, and 22. Holes or

openi ngs 23A rQyi | ri C cepting screws or .
ot her attachi%ggmwwa?H%ggﬁgggﬂgﬁﬁéph@éH |l es or openings 23B in
base 12 for fastemearitg MBW Yo fHe'dawlifgs atd Pyeifes' £ anti® AipRticBe Bhowp 24A
are provided in secondary. cover 16 for accepting screws or other attaching-

devi ces that ieatreolded cass piscuit interrupterordreaker 100 Girduithreaiss 10ingiudesay A-
4 f t eNi cqnd t i . 14, Hol 27

1 secdhdary HEBIZ WBehAeR b elsrRarieg st SoRbal ioer 18, Hipmpeog ih08s " or e

for attachmerdf gimdryt@ivenrl14ai8 at aakiiay assstdnaanPesvere!s? \Whéip kéthoved,ar e

al so for attachment of external accessories (only to secondary cover 16)
as descri bed sespodary-eover 16 rengdershsomedinternalupartions wofdthey cirenit breakers,

o1 ovi ded 1 or WPHRERF snan®raReE afd ertE ol RAOHRYBRERpS ngefire
Hol es 26A,  Wircait bredier! hBase N ineikidds outsids sidelalls Ci@ and 19N endidntepfts 26
that feed through pri mar%h(:over 14 and base 12, and are provided for

att achl®g t hhageiwalls 20,121 iandy22 5 lales; 9E eReNiDgS #8H arevpyidedrinipsimany DI N
rail back pa r a n r i Surf 9 d of
secondary co%&eﬁégr%ﬂ %’r;g%t@ge%g‘;ﬁ""@o?rt I%gl':)éerl ?ﬁgﬁﬁgbc?rggﬁle% g?%aﬁé%rlo.

Pri mary covercoiréspording heles@riopenings 23834 basad2 fosfabtening primanndovef 14

i nt er nal accesrsbori es. o0 ircuit breaker 10. Secondary cover 16 includes a

secondary coJebaggnd-e PhEPayNgd Pre B'E?\‘/Eﬂegl'ﬂ econdaryscover 46 feiry
cover handl e : AriotinsH il wﬁiggp

openi ngs 36 an sﬁ%?]%gﬁﬁdsed iﬁtag:ﬂéﬁ%%}rﬁ%(;ﬁgtlmngﬁner toad%%g{ﬂlegggpen
and cl®se.t lopeoings 24Bsingrimanycaver 4 dordastenihgsatondaryscaver dBrto primasy eaker
10 when it is VWO 01/ 82. /[1B00Q/ 01199 10.in a tri st l.e 40
mmy 8l S0 pr ofPHEF 1 HRRE (RN BRo0gay Sxp( 16 sha‘bortesBBRing led 278 i

primary cover 14 aref,for attachment of external accessories as described below.

Holes 28 are also fdr attachment of external accessories (only to secondary

cover 16) as described below. Holes 25, which feed through secondary cover

20 16, primary cover 14, and into base 12 (one side showing holes 25), are
provided for access tb electrical terminal areas of circuit breaker 10. Holes 26A,

which feed through : secondary cover 16, correspond to holes 26 that feed

through primary cdver 14 and base 12, and are provided fdr attaching the entire

circuit breaker aséefnbly onto a wall, or into a DIN rail back panel or a load

25 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 breéker 10. Secondary cover

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

a primary cover héndle opening 38. A handle 40 (Figure 1) protrudes through

30 openings 36 and 38 and is used in a conventional mahner to manually open and
close the contacts of circuit breaker 10 and to reset circuit breaker 10 when it is



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

| egend (not shown) on secondary cover ‘16 .near handl e opening 36 which
clearly indicates whether circuit breaker 10 is ON (contacts closed), OFF
(contacts SYQPKIS2 or TRI PPED (contact ggopen due to, for é’f’a‘?PBP“é‘fﬂ%?n
overcurrent condition). Secondary cover 16 and primary cover 14 include
rectangul ar openings 42 and 44, respectively, through which protrudes a
top portion 46, (Figure 1) of a button for a push-to-trip actuator. Also
shown are | oad it artipped statediandie 40smay alsos providé:datindibatiordofithe statuscof

phase. o rourt - SiauketeaRgh 0 whacghy f1d nosti W fiandie AF obrBsRansis it 3ledadhs
operation. Ref ¢nati siowat)\oh SetofdaRs Sover 16 Meial YlinaRd ﬁﬁeﬁn’ 086 Whiéh Tidtty

el evation, partially broken away and partially in phantom of circul
breaker 10 is d#wlicates whather circuibibraakenilfds GN (satitasts closed): rOFF {toftacts

Th ' h | ' hanb 54 | Si |
motor asSenbl y B8k G TRIBPED (ERe Bhep"ald o sxaTRIS o8 oikreuaent
contact assenblpndifionan Sexpndaky Beveret6 HHdS ptifvary 289ed 14" iinE!u@EC*ebrﬁ% aﬁ;é"

Al though not viewable in Figure 3, each phase of circuit break
its own | oad tBPENIAGS 420and44; respedtivaly, through which: proteudescaltop gidrtion 46

contact assenbiyjos fior SRR tir 8 busRic ufdaditr SHlebiHonREsE 1ood coduchrim e
herein to onl yoperingsei8 i bage 02 thavsmiekieamd phatect l6ad teffAimals Sﬂ'.er}’ilﬁ'nohpé Zhe

sake of a/vsrrplicj tléfg Referring again to Figure 3, and now also to Figu
whi ch s a CiEeuibegakes1Q)mdepictad @s a feur phasesircuit ireaker, dhe qreseritt

breaker 10 it iyhtior? s RSl AUEBNELSoddrafig 10 each slot ot or

assenbly 56 is shown as inc ng a sepa? er slot notor assenbly 56A

and a separate | oweReferring mowato lﬁgawﬂﬂa/loﬁg!ﬁldihhlmyqtiﬁh@f-a%é’ﬁle@ﬁﬁ&ﬂ?' ykSSA
are stacke

includes an upper, <l pt = notor assembly housing 66 within which a
si de- by- si de lﬁg'ﬁ'éﬁ‘égro'i?ﬂrﬁﬂ’akﬁ _pﬁﬂl%y iy phantem, of cisewit besakesi Qiis shown
nousi ng. 70 w t L ang aiGHd forflind! 50 pAf o iGTefingl 5%, Fhle BIGMTBRRR o y
pl ates 13. Pl atesacgslexatiprychamtben 54 eeaprising/a S60Mdtdrésseiibly 56 and an arc
extinguisher assembly 58. Also shown is a contact assembly 60, an
- operating mechanism 62, and a trip mechanism 64. Although not viewable in
Figure 3, each phase of circuit breaker 10 has its own load terminal 50, line
terminal 52, plasma arc acceleration chamber 54, slot motor assembly 56, arc
20 extinguisher 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
side elevational view of the internal workings of circuit breaker 10 without
25 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 hbusing 66 within which are stacked side-by-side U-shaped
upper slot motor assembly plates 68. Similarly, lower slot motor assembly
30 56B includes a lower slot motor assembly housing 70 within which are

stacked side-by-side lower slot motor assembly plates 72. Plates 68 and 72



are both conposed of nmagnetic material. Each arc extinguisher assenbly 58

I ncl udes an arc chute 74 within which are positioned spaced-apart
generally parallel angularly offset arc chute plates 76 and an upper arc
runner 76%9 9436%hown to one of ordingty 5 skill in the ZFTBOQLN ynction of
arc extingui sher assenbly 58 is to receive 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 interna
portion of ciarelboth germpased obmagnetic matariglt assermbly 60 (Figure 3) is shown

contact 80, and a SRS aRpGaiBrseRinl) S8 vRNBRSA A R B8RRI, ot i onar y
contact 84. whichhars posiaifed/spavedagparbgéndtally paralisiGnigufetly offsepaRect.ed to a
line termnal 52 and,_ although not shown, each novabl e Contact arm78 is -

el ectri cal | y Ghukhplatasi76 and anjupper et mMnnar 764. As knowstiowane of ardinang sbar

Foratally di ShdA e B e 0RO arlieibaienel dsbimbn € B refgiyRpna ' °
Act uation of digsipate ielevtioat Broy that 42 crested upo sparatisicsfithe ¢ohtactiebpi | ;

bel ow, causes, crossbar assenbly 86 and novable contact arns 78 to rotate
into or out &negireHithreaken.on which pl aces novabl e contacts 80 into or out

of a disposition oot =Ny | ' C 4 0
Crossbar assenbl y%&%ﬁglqj egdg P%/asb#}e‘&cog\r,li%taagt&ta %ﬁ@%ﬁ’g‘g@%ﬁf%ﬁ@éch
novabl e cont porticar oficirduit Brezkeo 1 0piEach@ontact assembig 60(Fitued 3)isstidwn 88 upon
whi ch novabl e cont act arrp 78 is rotatably di sposed. Under nor nal

ci r cud ance EOMPHFIRGIAMPYRRie contacharmy £8 sypaerting ﬁ*qmrsemqmab!e ¢adactf0at i on

O o 5on s PRAE HlatibndY AL P52 SRoBENING thErRR P BatBRSR TinkaBed >

rotated 25 cl ockw se or “counte ocC action of ope I'ng ne
62. However, Each statianary) contactdrm (82 is caledtricallydunnectadt tacd line terftinalss2 ree t o

rotate (within, ipts | ndependept | t he rotatjon of crogssbar assenbly
86. In parti @Ufja?'{,noll‘ﬂ?’ggh Wﬁéﬂg‘@%“’e 9@-"‘%@(@9&9‘@3&8@%‘?" each
movabl e cont ash Ietd temSinGEsD. | Alsd sRowH Y& tRiskbAALEmBIY/SE which t@leisad@he t he
I nfl uence of hibh magnetic forces. This 30 is referred to as "bl ow open"

oper atlifon, amidthofGircuit breaker  0gandhisciotatablyi dispased\on audnternalipegtion of ef er -
to Figure S gigds 39A(rbt'sholin] " Rotdatih o Boerting nbbha R 62 H 3 Rianhar®
described in detail below, causes crossbar assembly 86 and movable contact
arms 78 to rotate into or out of a disposition which places movable contacts 80
into or out of a disposition of electrical continuity with fixed contacts 84.
20 Crossbar assembly 86 includes a movable contact cam housing 88 for each
movable contact arm 78. - A pivot pin 90 is disposed in each housing 88 upon
which a movable contact arm 78 is rotatably disposed. Under normal
circumstances, movable contact arms 78 rotate in unison with the rotation of
crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated
25 clockwise or counter-clockwise by action of operating mechanism 62. However,
it is to be noted that each movable contact arm 78 is free to rotate (within limits)
independently of the rotation of crossbar assembly 86. in particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
upwardly about pivot pin 80 under the influence of high magnetic forces. This
30 is referred to as “blow-open” operation, and is described in greater detail below.
Continuing to refer to Figure 5 and again to Figure 3, operating



,a< 12 nmechanism 62 is shown. QOperating nechanism®62 is structurally and
functionally simlar to that shown and described in United States Patent
5,910, 760 i ssued June 8, 1999 to Malingowski, et al., ent*,(t: /ﬁﬂ ofdog CUI
Breaker wWWOHUMbl e Rate:Spring” and 4 S. Paten.ﬁ'tf--.;:AppI i cation sertal No. 5
/[ , Eaton Docket No.99-PDC 279, filed August _,1999, entitled "G rcuit
Interrupter Wth A Trip Mechani sm Havi ng | nproved Spring Biasing", both
di scl osures of which are incorporated herein by reference. Operating
mechani sm 62 cmeph'amsm& issshitwen. aOperating-methanismdéois strezturaiyhardt ed t o

Cﬁ[‘g'rhle. kb :oﬁa&%{«p&% mflacio gt sﬁéﬁ%ﬁd?@?}ﬁﬁb@jﬁﬁéﬁ tited SfktSs Pafens; 18<E 0
4 98

'S bivotaly  Prngfeeksiaiufe by gt Malitgpiat), ot eniled Crais aker

i nt e: medi ag 8 tgrggllllln:gjmﬁathSpDngmmd %OPatedt Applicaﬂo?gﬁﬁlﬂ Niassepg: y 86 at

ot at abl B di sposdebetve&aian kel NBAE" ép%@@&ﬁ%“@usw.a{- 1458 ée

support ”E”berfcfb;ngpt\}f;@pféﬁﬁm%%Tn Qié’éﬂa‘?us(?ﬁH dlﬁ?rﬁandsgﬁhgseﬁﬁg

limts) via cra prn SO provide
rol l er 108 whi bothi d;salospeseﬂwhlcm |aoqlporated hergin thyrreferences eOpeyatby i n

h h tact t
por t1 ons of o DechanE €6am6nges s im gt perde assambigdh femnsttsd ® ©
operation of Chigdlbl4oh £edg u%Qdﬁfate%r@Pefd}égheénhab@w\to W96 P bar 112

Is laterally di sposed betvveen si depl ates 106, and provides a limt to the
count er 16! ockwinterlinked-lower teggle linkiB8, and arafpper togglenlink pivok-piputQ0 whmn

oper at 1 ng._mechAPIAREPHRr 1huink g8 Wi Etadts'94” olusE odtia i BB ey
breaker 10. COiﬁ&é?@bﬁné’&e@Mh%p’éeroqd’lé\ﬁﬁk 98 by Wiay 6 & FlBRAGAEI0gBRAMK

di sposition. An internediate latch is shownin its |atched position

wherein it abuPiohpind02gand witho.crogsar assembiy,86 abpiyot pin 9Q.c Rrovidedista r egi on
S o Lo ot o oSy il S P 5535 iy pger
di sposedsbet vveensa:iehkanawowatmgmedhdnm sapport mﬁwbe@brsmbmétes i10Ber medi at e
toggle Iink pi VOtdlg IQR |s1 g‘ee t;)r rgta%ee Ré?.'th?r? h}nrl]tsis\%ralcrg SIelp%vot pin 184. Also
provided is a handle assembly rolfer 108 which is disposed in and supported
by handle assembly 92 in such a manner as to make mechanical contact with
(roll against) arcuate portions of a back region 110 of cradle 94 during a
20 “resetting” operation of circuit breaker 10 as is described below. A main stop
bar 112 is laterally disposed between sideplates 106, and provides a limit to
the counter-clockwise movement of cradle 94. .
Referring now to Figure 6, an elevation of that part of circuit breaker 10
particular associated with operating mechanism 62 is shown for the OFF
25 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 ppsition 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
springs 120 (Figure 5) such as shown in United States_Patent No. 4,503,408
30 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



WO 01/16982 PCT/1B00/ 01199 13 tendency to |oad |ower portion 116 of cradle
94 against the internediate latch 114. In the OPEN di sposition shown in
Figure 6, latch 114 is prevented from unlatching cradle 94

not wi t hstWRAMMYSE he spring tension, hecause the ot her BREBOOES: i s fixed
in place by a rotatable trip bar assenbly 122 of trip 5 nmechanism®64. As is
described in nore detail below, trip bar assenbly 122 is spring-biased in
the counter-clockw se rotational direction against the ([nternediate |atch
114. This i s temdencydadoadilowesr portion titeheradlef Bliagainst thelintermediate katains of

circuit breaker, 10,ex the TRI PPED di,spositio Lch is descrj bed

bel ow. 10 Re]l‘s'gﬁr ﬁﬂ&‘%&%‘g"ﬁdﬁpeﬁwen ‘F,EOWBé'P %?9““3 q'r&éq\%]\ﬂﬁﬁl'ﬁ prevented iR 1 or
the ON di spegidt h la@uj bifsioh sk tacts 80
and 84 are c gég%lgﬁ??&adc]%?taég{’%tgﬁﬁgg‘#&é ep?%\/\%e"rghe'by epg%tﬁ‘r}?ga current -
may flow fr emdthereof is fined:ih pldoe bya rotatabie trip bad assémbly 122 ofitrip t o achi eve

the ON_ di i ti | 40, d th fi t d h | bl
00 N 5P Sabenehm B A cso e detBE bbiohl i Bor niirh p33 % Y
causing the ghfh ah thd B ter-LloBkwidk \rBfatiBhal diftetibR aBSinsPfHeenced by the

tension springs ~120 (Figure 5) attached thereto and to"the top of handle
assenbl y 92. intammediatel latohcti4of Thisiis thesstandarddatch arapgemenbfmingd ihiallk 96 and

| ower toggle link.98 Q. assune, th osi ti.on i p_Eiqgure 7. which causes
he pivotal - SseBRians oh st irepr o BRS A TRISRD Jerastiin whights noi e 90
to rotate crgaséiied Basw!ly 86 in the counter-clockwi se direction. This

rotation of crossbar assenbly 86 causes novable contact arns 78 to rotate

in thdQounter- cReferingaow toddgure,aperating machanismdiZis showadoetheont act s

s to be not SN Jeppfin 3 Kb aFuiyaREn T PRy ibboStgh RPBick 8P AMHE, Ch 11s
as i nfl uencedréglobed fin contaur Withrath. othier) wieretsy elevtrical urgsnt endy fiswer at i ng
mechani sm 62 is shown for the TRIPPED disposition of circuit_ breaker 10.
The TRI PPED ffrapleaditeaninals 5@@'&’948"’('@%&9‘# (rrrdegtoaghieve theiGNi ng

oper a1 on |5 gRpoEEDHand 44 R4 Kl 8t andlh A b2, 8PN 19 of
- 18 rotated in a counter-clockwise direction (to the left) thus causing the - '
intermediate toggle link pivot pin 102 to be influenced by the tension springs
120 (Figure 5) attached thereto and to the top of handle assembly 92. The
influence of springs 120 causes upper toggle link 96 and lower toggle link 98
to assume the position shown in Figure 7 which causes the pivotal
20 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
pressurized abutted disposition with stationary contacts 84. It is to be noted
25 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 of circuit breaker 10. The TRIPPED disposition is
related {except when a manual tripping operation is performed, as described
30 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



or magnetically induced reaction of trip nechanism64 to the magnitude of
the WO 01/16982 PCT/I1B00/ 01199 14. current flow ng between | oad conductors
50 and line conductors 52. The operation of trip mechanism64 is described
in detai| BEYWH¥or purposes here, cijcunstancesisuch ad A TPYM Burrent
with a magni tude exceeding a predeterimned threshold will cause trip
mechani sm 64 to rotate trip bar 5 assenbly 122 cl ockwi se (overcom ng the

spring force biasi ng assenbly 122 in the opposite direction) and away from
i nt er nedi at e | &ument flawingtietweem loadcondustors fi0candiline cenduciors 52. athe 94

which had b ' I | ' 116 .0f .| [
118) and - enabt Qparation Shsfb Rigcndiem B B8 n selilbeind; ForPiribresnce o
tensi on spri nghetdCifchitarted)suth dsd R{a@édﬁé@t mmvwmaghh%éz engrgédmg%dl e

assenbly 92 and the internmediate toggle |in vot pIn e resulting
col | apse of théredgigmaingd thregboaidwill canse ddp piecbanism64 to rafatectripdiant ed

Fotate. his r SoRORRlY 132 abrttiss 1oisreafiing hetpriIEES basPacempubvdee on of
movabl e cont acfin #He®ppUsite’dieetionydhd Bway Hons fierhiddiats I9chaaat apjig 80 and

84. The above sequence of events resultS in handle 40 being placed into an

i ntermedi at e diudlisking eflatebtildaelaases oradle 4s(which hadhbeer heldowplace &t gur e

6 dits ON gi [ {1 ' i m LN this TRI.PPED
@ sposi ¢ on, o ROl E 1163 e HaB rédighinie) 43 E08%s idowR taBde: 11 on
(contacts 80 ardufiter-cloekriBe wddrithé infiuente 'of tensiciP§irings0120 fFiéurE_ etting
operation which is described in detail below Referring now t0 Fidure 9,
oper at i 1§ nechimemeting betwegnthe tapof handiehassemhly 82 apddheintermediate ci r cui t

breaker 10. Thi i 4 | en, _and i
exenplified bylt§q?%rﬁ@g§ th@?e%ﬁﬁ%ﬁﬁ@ﬁm gél%géepgﬁf%gp%ﬁra?%mpﬂtsa
cl ockwi se di r ecauses pigbt gin 90 torbeppitaleduiscialise and apwardly td ths’daude
descri bed above vvii)h respect to Figure 8. As handle 40 1s thus noved,

handl e assenbl FFAPSORGISERLY BEIR SBilary tptates i fptationiokcrasshanassembly er
cradi e 94 fo ropapusth BYctiied FRNER of Mt CEaitas: atfe 8. RaERR IFE, ' Fre”
t ensi on18f spr separatian of Eontacts &) ahd 84. Fhe above! sefjuentsof Bvéiite rbSilitsh
: handl € handle 40 being placed into an intermediate disposition between its OFF
disposition (as shown in Figure 6) and its ON disposition (as shown in Figure
7). Once in this TRIPPED disposition, circuit breaker 10 can not again
achieve the ON disposition (contacts 80 and 84 closed) until it is first “reset”
20 via a resetting operation which is described in detail below.

Referring now to Figure 9, operating mechanism 62 is shown during
the resetting operation of circuit breaker 10. This occurs while contacts 80
and 84 remain open, and is exemplified by a forceful movement of handle 40
to the right (or in a clockwise direction) after a tripping operation has occurred
25 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
tension of springs 120 (Figure 5) that are locaied between the top of handie
30 assembly 92 and the intermediate toggle link pivot pin 102, until an upper



30 assenbly 92 and the internmediate toggle |link pivot pin 102, until an
upper WO 01/16982 PCT/I1B00/ 01199 15 portion 124 of |atch cutout region 118
abuts agai nst the upper armor end of internediate latch 114. This

abut ment WO ntermediate latch 114 to rotate to t hECTAPYOAE? iy a
counter-cl ockw se direction) so that Yhe bottom portion thereof rotates to
a disposition of interlatching with trip bar assenbly 122, in a 5 manner
described in nore detail below Then, when the force against handle 40 is
rel eased, harptirtiond24 of katets catout fegidre1 18 abets againstthe apper arm oneni¢sent |
causi ng | ower, portio0 l afch cutout, region 118 to forceful |y abut
agai nst i nt &P Pﬂ'?gﬁ ﬂai‘gbﬁilihm pat o ptermediate Iatel 114 i@ rotatey

agai nst trip eNE® ol ot f ' Bﬁﬁ'ni OFF
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operation such as depicted and descri ove W th respec 0'Figure 8

may again t alceugingdewernpaition 146raf fatch ce®ub regiors118 ¢o foreefullp pbut agdihstr ri ng
into Fi . d | ot t,of . nbl v, 56A d.l | ot

motor assenbipeaneiafe el 14 whERYS ndnAaBRuEt R Iower eid Agalnstgh taray

descri bed in dgembly 2t CirciitbriakeP10 KthéAth tHeSOFE disptiton shidwh ine 20

Mal i ngowski et at., and plates 68 and 72 thereof forman essentially closed

el ect ri@ magnéigwe §aandihandia4Q mayithey bermevad eaintersdodiwise {to the leflje
Prow in s a8ty BR50:REn BBEICRE] oo s el g g C°C coveq

bet ween conmhgeﬁﬁnabdngluistﬁmeagunﬁlrmtadt@80%8 84 araAY diSpédiidrflof Nt O the
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upper sl ot cel g gonfgat withieachathes| Howeves if aneversurientsp,
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curlroent in gggﬁ&géggnner%ég t{'%ﬁggggkgérﬁg?gﬁt@ﬁe%%rgné:?zétné%tahg%ﬁtgﬁﬁeﬁ%‘bvabI e
cont adib_ar m abovewithgespant to figuré Banay againttake place causingcodtacts 80 Shdar e
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Referring again to Figures 3, 4, and 5, upper slot motor asserhbly 56A
and lower slot motor assembly 56B are structurally and functionally similar to
that described in United States Patent 5,910,760 issued June 8, 1999 to

20 Malingowski et al., and'plates 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 operation, electrical current continues to flow in a
movable contact arm 78 and through an electrical arc created between
contacts 80 and 84. This current induces a magnetic field into the closed

25 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
direction whereby contacts 80 and 84 are more rapidly separated. The higher

30 the magnitude of the electrical current flowing in the arc, the stronger the



30 the magnitude of the electrical current flowng in the arc, the stronger
the WO 01/16982 PCT/1B00/ 01199 16 nagnetic interaction and the nore

qui ckly contacts 80 and 84 separate. For very high current (an overcurrent
condi ti on) WO M&68ove procesis provides the bl ow-open oper&tBHUEYcri bed
above in which the novable contact arm 78 forcefully rotates upwardly
about pivot pin 90 and separates contacts 80 and 5 84, this rotation being
i ndependent of crossbar assenbly 86. This bl ow open operation is shown and
descri bed i n UmhagnetiStinteeactiontand thianof Guitkl9 cntacts 86 dnd Bdeseharate! 4ort 0

Spoel man and incorporated herein by referepce, and provides a faster
separation of &R EEE'@‘%@"& 9@'?%%“%%9{‘%%%@@@’0@%53 previdesdhet of

" Connecti on v PeflpRralaitdberbbyaodye i Wi B8 ovate 556ic 4 737"
fshoYvnd! n Fi gur é?mefr:illy rataiésnlepwqridlamg%utap}imtrpih 60 arid Ws“’ggm’éﬂsofﬁm 62

| udi ng. one e _ga 0usi.ngs of ¢crosspar asse . Cam housin
égci ncl u%es a ggnih'ﬁ %@%Bemgdn‘g?m@“fﬁgsé ﬁr%ﬁeﬁ‘tglt/%énﬂ?\é%m%oﬁﬁﬂi ng
128 connect ed 4peRfioig i ad deiifibed 1 UG Idisiel Batart NG5 8l slifaes no S8

Housing 88 is configure or owm ng vertical notion of camfollTower 126
agai nst spri ngissked Juneshri974; tolSpoelmamand incbiporatedriwteinrbyt feferencs| sied of

cam housing 88 (see also . .Fiqure 12)_that extends _fromthe bottom 88A of
housi ng 88 and P{{Y! ?F?i%%?r s?qﬂ?éa@ﬁ"? éf:??'%ﬁc@f%%@?i g4 tharsean parmally oecunasi ng
a bl ow open opekatdstft GFa tHBSIHA id;ﬁqi? régg@gl, : : 8 rotates
cl ockwi se about pivot pin BB ba S %Pﬁﬁ)‘e i guremﬁﬁgﬁlﬁﬁﬁ%s rotation,
a bott ohOpor t i dascribedabaveningonnectioryitbifigurer8.y rotates, causing it to
abut the top of camfollower 126 and force follower 126 downward, thus

conpressi ng spring : i B,AFi gu ). the..side, of cam 25
housi ng 88 enabl es %?%rgﬁggsR@eﬂglé%%Qpb??' %rﬁq i‘?rs(;pg\ﬂ '8?&9”’&@%?'%
bot t om por t i onvigfofd portiohasfiopetatingSmethanisinze2 Mcludiif)'be obfife éampr ef er abl y
limted to onl Y\et hat which is necessar%/,_ to enable this novenent, with the

i

resul ting si zehausiBgRPRIAIgroRshar assermblyias. - Gam kousing:88 insludes § camom the -
bottom 88A of  RyhaiieRd 28 isgcdBH Rl Fith H CorhrdsSlohSpriig oM ichrnddtdd 't 'S

15 between cam follower 126 and the bottom 88A of housing 88. Housing 88 is
configured for allowing vertical motion of cam follower 126 against spring 128.
A barrier 130 is integrally formed on the outside of cam housing 88 (see also
Figure 12) that extends from the bottom 88A of housing 88 and which faces
the direction of contacts 80 and 84.

20 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 arm 78 similarly rotates, causing
it to abut the top of cam follower 126 and force follower 126 downward, thus
compressing spring 128. An opening 88B (Figure 10) in the side of cam

25 housing 88 enables (provides clearance for) this rotational movement of
bottom portion 78A of contact arm 78. The size of opening 88B is preferably
limited to only that which is necessary to enable this movement, with the
resulting size determining how far barrier 130 extends upwardly from the
bottom 88A of housing 88. Cam follower 126 is forced downward until it is

30 approximately level with the top 130A of barrier 130, as shown in Figure 11.



30 approximately level with the top 130A of barrier 130, as shown in Figure
11. WO 01116982 PCT/1B00/01199 17 The positioning of barrier 130 then
substantially and effectively protects spring 128 and cam fol | ower 126
from hot WRLYL698hd debris that are OH en forned duringPSEEROALIP 6w open
operation and which flow towards barfier 130 fromthe direction of
contacts 80 and 84. As crossbar assenbly 86 is then 5 rotated clockw se
during the subsequent "normal " tripping operation enerated by trip

nmechani sm 64 Therpositioningrofdsarier 130 thenosithstantially and effectivaly pratettsbar ri er 130

brotecti on, R0 325’580 ool fien 125 i bt Sadcecoihg Ay ek Bleldngy .
housi ng 88. Ifomidted@rirSucl & bRWREgeBpération andadich fow towardsBarriéP18@r 1 i er
130 i ncl udes t op _grooves 130B and a_ bottom el ongat ed openi g@lBOC whi ch

ar e i ncl uded friom therdirectian iof matact@(% aed 841 Asrossbarassambly

nssonbl 122 P e iSe iifing higsutsduueh Hor5F tioifing BB8EOR” ' 1.7 o7
shaft 140 t genbratéd b?tmmteehémdn-tmrthalbottomsraosmmd 142, magnetic
trip bars 15 or paddles 144, a |-pur£ose trip nmenper 146, and

accessory tr CROP@atasswith barrier 39 vhereby this pratection 'ﬁpOE%Pﬁd)f Inaddition s

d b d 4

and are- nt ol Biding BucHbrotdHRA bafier 135 bifipfoidfiy sherdothhE b untadgsPe
bel ow, mul ti opoamdosing §8.nktherexeaiplanyrembalimentbedtaeende Figure 18, gure 13E,
2ctuatithg  pr BBAIEE 19 Teaines fap romes T30 and  Bafion elanoeltboRemNa Jaos:
region 146C. yhid ﬁ@%flé&éﬁBﬁixmﬂfa%gigéq@othﬁ%dﬂﬂﬁ&of%énpﬁéﬁsnOi%@” in Figure

13A, an interne ter aving~a protrusi st epped- up
region 152 and a cutout region or stepped-down region 154 with a surface

154A. Al so connecReferting now fo Jfigures 134, i@d&%ﬂﬁa;andéghmmwttnmbar 25

Referring nodttahlJaAst g tetknign 68 ABSeitly' 122 HPEfbE oie baF o Shat o1
of base 12 wi4d t@whwms@onnéctemhemmmbamawmuﬁ ‘magreticttripbapker 10
inserted therein. Trip bar assenbly 122, which,is rotationall Zrm?' sposed

bet _weéﬁ out F P§¢@8ﬁ/a1l4|4s amwﬁhwrmsmmma@nqg 146, 2nd aggessogy
ext endi ”91 anq4gA and 148B, the function of each of which is described in detail below.

Magnetic trip bars 144 are tapered in shape, and are integrally molded with trip
shaft 140. For reasons discussed below, muiti-purpose trip member 146
includes, as best seen in Figure 13E, a push-to-trip actuating protrusion or
20 region 146A, an interlock trip actuating protrusion or region 146B, and a trip
| interface surface or region 146C. Trip bar assembly 122 also includes, as best
seen in Figure 13A, an intermediate latch interface 150 having a protrusién or
stepped-up region 152 and a cutout region or stepped-down region 154 with a
surface 1564A. Also connected to trip shaft 140 is a contact region 156 that

25 includes a cavity 156A (Figure 13D) formed in the underside thereof.
Referring now to Figures 14, 15, and 16, shown in Figure 14 is a portion
of base 12 with a portion of the internal components of circuit breaker 10
inserted therein. Trip bar assembly 122, which is rotationally disposed between
outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and
30 vertically held between portions 200 of sideplates 106 and ledges 202 of intemal



30 vertically held between portions 200 of sideplates 106 and | edges 202 of

i nternal WD 01/16982 PCT/1BOO' 01199 18. phase walls 20, 21 , and 22 of

base 12 (only phase wall 20, and thus only one | edge 202%@017@9% for the
el

sake of siWPIOLA6MY). As best shown in Eigures 15, -and 16 2 portion

of trip bar assenbly 122 has been cut 1\'/vay for ease of illustration, a
cavity 204 is forned in |l edge 202 of internal wall 20 in which is 5 seated

one end of a conpression spring 206. The ot her end of rin 06 is shown
contacting conPBase walls 88, 2capd 22:qfhasg %&néxﬂa's}a%wa@ﬁ@ea& tthﬁ QRIY ORE on)

¢ trio b | VP& e ; )
ther eof . Posi FeBRY 28 sHSRnop e RERFsimBHEDE Asthebt St B Kighres 15
gonsi _sL egt ] Irosuatl! ggwﬁi%rbiméé gm"{?&’fq?‘l’bgg”“’“bms'dbéé}??@mwaﬂm :
escri bed bel ow, edge of wa i osjtjioned sufficiently apar
from cont act r@ﬁi"'éﬁ@b@?éfcavity 2945%f°fﬂ‘§§éﬂi¢£9qgéé obinterpai W@“}IBE "2@&“ Bs

el | . . . _ e _
brovi dedSoy spiiast Do bF A merpssiat spling 06, P, Biter 8 NG 2es,
shown bgséI i_rldﬁhcgmn eoﬁﬁctin?tbmact?%idmse(parﬁhwmawhy)ﬁwe‘aseoiiu&sfratidﬁ)ng a
open- ended si

e, enablin edge 202 and 15 cavity 204 to, he easi|

mol dabl e. OpenPﬂ('jiPM a:'#'ﬁ mpl whereip ﬁé@at%‘“vwl Y'Wr"%sfhérgg‘irﬁé:‘\lﬂ)ﬁhﬁe@f- of
spring 206 so . i : I '
covi Ly 204, 9o CRticDRf 208 4ihH 08 pRAARE S BURIE ddiite A Ueheldt Y
verti ICF” Lly ,SA I : rbtatipnal b_iaslfomcs:h ggittip baﬁnglsbethb lye122 tqr mﬂpgs%ssée#dr%eﬂmlbw.
I nstall ed. ne o i ght" asse .thus provi de iLch .
boner | 011y cHatae203 oL iali2018 rasRGBRR S Ici Tl oA/t SerB Combad: évaion 156:of

fing 206 . L D 4 o i+ hin
Pl ernal phaset e dssShiEly 122 Spiuhat]ede 20 ddes A imped Litkkwise iidlioh'br
space, and is asgensbly 422 (againsidieelbias force pravided thiy=spring\2063 dyeng adtipping

" "28 (i gur coRURIE anelnsciHEd P nAF ShRwndaRtin Eidute 15 6Aal. A frs 361 "
base 12, with gfoRhated dsriihg 208 fofflRY R UpenreridetDsidac efabitiy ledlge 202 and
substantially fl szpast ~and not into spring 206. Because spring 206 is a
conpr esdBon speavily, 204 to be easily moldabigr Opening 208 bas @ widtmwitdhatiswsmallgry
hel d toler anceﬁ‘aﬁqﬂe Jigl%gteraof%%?iﬁg Jo8"! 3& tcﬁa? %tpriﬁBri.d@dée%r fict become laterally
dislodged from cavity 204.
Spring 206 is easily assembled into circuit breaker 10 by vertically sliding
it into cavity 204 before trip bar assembly 122 is installed. A “line of sight”
20 assembly is thus provided which beneficially enables assembling personnel to
easily see whether or not spring 206 is appropriately positioned. Positioned
substantially within internal phase wall 20, spring 206 does not occupy valuable
internal space, and is not directly exposed to hot gases that may be generated
within circuit breaker 10. Such gases would flow in the direction of arrow “A”
25 (Figure 16) between the internal phase walls and the sidewalls of base 12, with
this direction of movement causing the gases to substantially flow past and not
into spring 206. Because spring 206 is a compression spring, it is easy to
fabricate, leading to more accurately held tolerances and, thus, a more
consistent spring force.
30 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



30 Referring now to Figure 17, shown is internediate latch 114. Latch 114

I ncl udes a main nmenber 210 havi ng ends 212 which are bent towards each WO
01/ 16982 PCT/ M0/ 01199 19 other and in which are fornmed hol es or openi ngs
214. Ext WOOWE2 om mai n menber 210,js an upper latch B&HPYPER6 and a

| ower latch portion 218, the latch portions being linearly offset from
each other in the exenplary enbodinent. Lower |atch portion 218 includes a
protruding region 220 with a bottom surface 5 220A, and a cutout region

222. Ref erri mthercandhinswhich dredormed holesndr dpeninge 2nd) rExtergding fio irfain
intermediate latch 114 which is |ater Iy&s&?sed bet ween si| depl ates 106. *
Hol es or opefMemRen210 is an ypper letch pedion:21&,ang aHowsr aadiong218.rthal ar

pr ot rusions ' 24 | SHfk oWl o j for 10
rotation of ﬁ?ﬁﬁg@ﬁ b%@ét"b%%@ons Ofrbﬁ'ﬁ%%%&th%@‘ﬂ?eﬁéy ?fei %&a%‘ﬁéo%ﬁﬁr ovi de
a stop for |Lowerlatzhtpoetionn218 includes a protrudihg4egion 220 withos bottor slirfagst | on
whi ch _occur ring a trippin eration as described below Figure 19
shows & ip bé?géséﬁ I%Ptt‘l‘gfgg'ﬁﬂgé%'unction with a portion of the internal
wor ki ngs of circuit breaker 10 including, in particular, those shown 15 in

Figure 18. As desRgfdifiig neWalso td FiRjupes 18 anand, ¥hown i FRjufé M8 ignd .
rotationally di sposed between outer sidewalls 18 'and 19 of base 12, and is

rot ati onal | yintermsediateratchel 1dowhichiis laterallydispoged between sigeplatastp6206

Fi 14) ., Ei : he ' f d i |
(i spos ¢ i one HeteSH nena € obiaben P4 Bl Wt WRREBEROpQI S, Lower
| at ch porti oprothfbichs erfindéxits 22444 sideptdtesn 06 providiny # pveeakaa fopt er nedi ate .
| atch i nterface 1500f tri&- bar assenbly 1223&3 portion of trip bar

assentJiOy 122 rofation oplateh h14.yPratfusionsyor indents 226 in sideplates 166 ppovide an
055" of i nt or PHIESIOE ufpAMgfe Fotdnh of B 134 T Gdiice Bodbnbign( 0" 05" of

| at ch 114 i noscursiduring tripppaapératidrnas desdribedieldw. 25 surface 154A of
interface 150. Upper latch portion 216 of latch 114 is shown abutted hard

S N PO 19 3phleleBh bl Sy 8 R Bl RS S en o
lover Tatch gy intéthalddsrkitgsibficite6it BRsEKF 20lindidding,Th Paiiidar  fHose shown
15 in Figure 18. -As described above, trip bar assembly is latefally and
rotationally disposed between outer sidewalls 18 and 19 6f base 12. andis
rotationally biased in the counter-clockwise direction by spring 206 (Figure
14). Figure 19 shows the latching arrangement fbund in all dispositions of
circuit breaker 10 except the TRIPPED disposition. Lowerhl_a\tch portion 218
20 of latch 114 is shown fixed in place by intermediate latch interface 1500f trip
bar assembly 122 (a portion of trip bar assembly 122 being partiélly 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
protruding region 220 of latch 114 in an abutted, engaged relationship with
25 surface 154A of interface 150. Upper latch portion 216 of iatch 114 is shown
abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,
the abutment of upper latch portion 216 with cradle 84 prevents the counter-
30 clockwise rotation of cradle 94, notwithstanding the spring tension (described



t he abutnent of upper latch portion 216 with cradle 94 prevents the counter
30 cl ockwi se rotation of cradle 94, notw thstanding the spring tension
(described WO 01116982 PCT/I1BOO 01199 20 above) experienced by the cradle
in that di reRfVE2 However, during at bppi ng operation :ff%gé%‘fl???ed
below, trip bar assenbly 122 is rotat eg cl ockwi se (overcom ng the spring
tension provided by spring 206), causing surface 154A of internediate

|l atch interface 150 to rotate away fromits abutted, 5 engaged relationship

wi th protrudi n@boeg) expetidAced by Mhe cratle #i that dirébtiohl 4Howdérs ddﬁﬁgaaﬂagﬁnt
enabl es the spring forces experienced by cradle 94 to rotate latc I n
a cl ockwi se di P@@?ﬁt@n,a&mgwtb@hw.rtapibagasaemhlyrte2 istrotatedhclockwiseen upper

| at ch ti : & ' deitob tated
count er -l ookvi B AE sprild 1efHen afb a3 RY bt 2P6F Fefipb Aiftess ™ °
mechani sm 62 i 954A dfirteibdiBieNattirintsrfadeOT60 kBt Avay PO ifsTabutte@nect i on
with Figure 8. There are several types of tripping operations that can

cause trPp bar engagesdfnigtionshin with protruding regien 2200fintsemediate-iatein thd

t hereby rel eas i s I Lpplng, operatiqn, with
t he functioni nghﬁggée@ag%gn%%&ﬁwe%%ﬁ§ﬁ3@§%§ieé‘thgmng@%ie ggrt?i on of
the internal weothtelatchof14 ini a clockwiseadifettion Otherdty terimating Zhe Wakd) base 12
havi ng been pa%i ally cut.away to provide a better view. Shown Is trip bar

assenmbly 122 a “m'iltib-%%HBPe't latch pertign216and gradiedd4, andrelpasing thet er

330 01 trip meciaetobelotafth cdithgliatkisE AT AifmeribREd Spbofurf o,
upwar dl #0or doopesatidyynediainism 62ds irotheaTRIPRED dispositiondedcabed abole ilual

purpose trip actuator 230 _j s conmprised of a curved bar-1ike nmenber 232
havi ng shoul de%n%‘ﬁ"’"Mﬁbﬁ'g}E %he a top portion or button 46. Connected to

bar-1like nmenber 232 is a body nenber 236 with a first side 236A and a
second side 236B. BpHyreXdre SVBRI bMAbpRED ' n the
bottom t her eof. Bodg menber 235%0 hagHaef ipr%gtﬂ.}t'l"ag(l;(ﬁgrrte(%.rezr:éljoyré t?ﬁ%é}
push-to-trip n@seRmbly4@2 taetate insthewlackwise direttion and therebyirelgasworadie
i nterl ock nmenb, . - i bed fi t] .of dual
It pi Sr agfua'?gr gé.o@)‘c}%ntygg?s 80 iai ﬂ’?psp%g'; dperation, with the #u%rg:tlgmng%ﬁere%?r pose
15 shown in Figure 20. Figure 20 shows a portion of the internal workings of
circuit breaker 10 within base 12, with base 12 having been pértially cut away
to provide a better view. Shown is trip bar assembly 122 and multi-purpose
trip member 146 thereof. Along the outer sidewall 18 of base 12 is an
integrally molded dual purpose trip actuator 230 of trip mechanism 64 that is

20 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
a body member 236 with a first side 236A and a second side 236B. Body

25 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
advantageously molded without complicated molding processes such as

30 bypass molding or side pull molding.



advant ageously nol ded wi t hout conplicated nol di ng processes such as 30
bypass nolding or side pull nolding. WO 01/16982 PCT/1B00/ 01199 21 Wen
dual purpose trlg actuator 230 is assenbled into circuit eaker 10 (as
shown i n ¥PIY 0), an end of a corrglr ession spring 244PFEIWW°P3& act wth
t he rounded portlon 238 and extends Detween actuator 230 and a | edge 246
of base 12. Spring 244 thus provides an upward bias force on actuator 5
230. Button 46 protrudes t hrough rectangul ar . openi 42 of secondary cover
16 (Figures 1 andV¥hen dpal wmu@@t@mamt&ammﬁ%Mﬂr@gbbmkea bot t om

surface of c ctuat or
230. s showr0 (o5 SioRfif Figife 205 dn bF ot 8 eBiprddtion S5Hind UL RTA oflact e
such that fiwithtthe |rdsndh%ﬁﬁombn 1238\anteetends2Bétwetnaatiwaton230 andal letdige ur pose
trip 10 nenber of trip bar_assenbly 122, and second side 236B Is

adj acent to %ﬁt@ga%d@ P“"QBZ‘B'T thys eovides ap uppward piasiferceron actyataro-tri p

menber 40 | 46A of
mul ti - [?Zur pose r| p nerﬁ)gﬂﬁggﬁ\fmagﬁEe%t?n%&flﬁ%og?@uﬁ%?e%ggg%c{ﬁ l'lul ting
downwar d novdgeRigueds 1 dndR)| with shodldersc284abutting pwardly 'alaimstrbbbttaﬁﬂ to
hor oby &aus HRE PROQEF 16.8abi ik V16 VORI MErucH] avRgnant of RASITd: r oot i
ereby caus irection
(when vi ewedpafoy tation
of . assenbly ’159 As rel eases F'g d@ %Fg@@or esﬁ?@?ﬁ*ﬁ?@ﬁf‘%ﬁ%@%?%’gs. tion
sh?wn itn Fi tgﬂl&tﬁ&fsian23@\230bﬁdﬁhmhmﬁaﬁualadjmepbmnumpwrposeégnn][ ﬁB?tto
retur oits initi n_whe rce ., upon of button
5 1o b°) ondpamisrfe.o b bal aarerbly 122, 5hd $BEdnd lelen Shaiasent o,
trippi ng opepgidr YiewtlISTs bPS45e f@owﬁms%@mdwbaeﬁso&m Phefiie P4@ris 230 al so -
provi des a swarytggver ;hr_;'t; e&oﬁ@tjrl ppltn oggr“gklmc;n la-;,e uncti oni ng
of which is just abope pushrto- ing protrusio oy uq(ooaetnpwt
breaker 10 with s,ﬁglz havi ng been partially cut away to provide a better
vi ew. Act uat 'Qt?s% positioned in relation to nulti-purpose trip nmenber

146 such that secondary cover interlock nenber 242 is |ocated just bel ow
interlock trip acWhen ngtoredf isdeptéssed, theutesulting downward movement of

15 actuator 230 causes push-to-trip member 240 to contact push-to-trip
actuating protrusion 146A and move it downwardly, thereby causing trip bar
| assembly 122 to rotate in the clockwise direction (when viewed, for example,
in Figure 6). As described above, this rotation of_aséembly 122 releases
cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring
20 244 causes dual pufpose trip actuator 230 to return to its initial position when
force upon top portion 25A of button 25 is no longer exerted.

In addition to the manual (or push-to-trip) tripping operation described
above, dual purpose trip actuator 230 also provides a secondary cover
interlock tripping operation, the functioning of which is shown in Figure 22.

25 Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut away to provide a better view. Actuator 230 is positioned in
relation to multi-purpose trip member 146 such that secondary cover interlock
member 242 is located just below interlock trip actuating region 146B of multi-
purpose trip member 146. If secondary cover 16 is removed, shoulders 234

30 | of actuator 230 have nothing to abut upwards against under the influence of



purpose trip menber 146. |f secondary cover 16 is renoved, shoul ders 234 30
of actuator 230 have nothing to abut upwards against under the influence of

WO 01/ 1698%@@{%&00/01199 22 conpression spring 244 (no%ciﬂwoélﬂ Fi gure

22 for the sinplicity). This gauses actuator 230 dpwar dl y,
causi ng secondary cover interlock nmenber 242 to contact Interlock trip
actuating region 146B and nove it upwardly, thereby rotating trip bar
assenbly 122 in the counter 5 clockw se direction when viewed in Figure 22
(or the cl ockwremptrssian spring\B4h (notishown, infRigure2for the sake ofsimplicity). As

d bed ab Qt at nbl 2 l, dle 94 d .
fesul ts i n-the ThisuBes AellnSr 24t to MOUS HpWaR; ARG Secandaly PovRTeaker 10
i ncl udes aut onftéodkAeATBer 244 G REARICE ﬁ)téﬁddNOthPchtdéilnathﬁgﬁh ﬂsﬁ(am ch.

l-i kewi se can cause trip bar assenbly to rotate in W se
direction and mweewpwandéeﬁleerebnwatmgtnpr har gssanbly1@2fintheocowniter-ng  t hese

br eaker 30 i n PRERRBRRbR IbsBewbd JTERS 22 @ 1 daskivsa diedian when ™
hard agai nst | glewedpfortexamplé,tn Fig drét63h Asdé8tribe8 HbeVe, g%eﬁiastg@@d e 94, and

15 latch 114 held in pI ace by I nter iate latch intert i gure 13A)
of trip bar a8SSembly 2?29|W§50m4la‘\chﬁesullsmrﬁlamlﬁﬂﬁﬂdlapesmbm 250 of

trip nechani sg%fwh positioned in close proximty to trip bar
assenbly 122. aur{]ﬁﬁgh?g trip assenbly 250 is provided for each phase of
circuit breaker 10, with each assenbly 250 Interfacing with one of t her mal

trip bars 142 and 20:ranbbrdak&agﬂﬁdlmdésémtoh1ati& thdrinalfandrmaghestic 7 ly
122, aﬁe]scrl bed n de‘_‘all bel ow. Referrjng now also to % res 2 A and
23B, 3) in ‘P%"HP jens,which 'ﬁﬁ?w'%ﬁﬁ%ﬁw%e trip Darassembily 122 to efatsiinghe ar i ous

28?‘322? it o aokg RireGt ahd @by Telbdte ElHds b T EnRRRT6 fdiling
Pat ent Appl i cathese agditionial tipping dparation®carebe I’deenQ@FiﬂD@e Z Akhich ishewsAugust
Tipr oved Spri g ctemaisr 10 in B G (Po TR ispefianwib Inh i aboted co
herein by ref ehgraGRaititichenportion 116 of latch cutout region 118 of cradle 94, and
15 | latch 114 held in place by intermediate latch interface 150 (Figure 13A) of trip
bar assembly 122. Also shown is an automatic trip assembly 250 of trip -
mechanism 64 that is positioned in close proximity to trip bar assembly 122.
An automatic trip assembly 250 is provided for each phase of circuit breaker
10, with each assembly 250 interfacing with one of thermal trip bars 142 and
20 one of magnetic trip bars 144 of trib bar assembly 122, as described in detail
below.

Referring now also to Figures 23A and 23B, shown in isolation is an
automatic trip assembly 250 and its various components. A thorough
description of the structure and operation of automatic trip assembly 250 and

25 its components is disclosed in U.S. Patent Application Serial No.
/ , Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,
the entire disclosure of which is incorporated herein by reference. Briefly,
assembly 250 includes a magnetic yoke 252, a bimetal 254, a magnetic
30 clapper or armature 256 having a bottom 256A that is separated from yoke




assenbly 250 includes a magnetic yoke 252, a binetal 254, a nagnetic 30

cl apper or armature 256 having a bottom 256A that is separated from yoke WO
01/16982 PCT/11100/01199 23 252 by springs 257, and |l o I nal 50. Load
term nal ¥B%®Phdes a substantially,planar portion 25§QF}F€‘{?{WCh
protrudes, In approxi mately perpendicul ar fashion, a bottom connector
portion 260 for connecting with an external conductor by neans of a device
such as a self-retaining collar. 5 Connector portion 260 includes a cutout
261 for reas®f2 by springs267,) anduoad términal 0. droaditerminal 50 includesta eaker 10 as

shown in Figur 2 ut omat, c Ip assenbly.250 operates to .cause a )
cl ockwi se rotsﬁ)ﬁ{ﬂ?uﬁﬂy P'%PﬁrB%'%'on efﬁqypﬁi‘gggpyqlwgpg PRI cr adl e 94

whi ch | eads t iduta di Yot £6rh é&@,c‘;d ' gmgq‘n igan W th
Fi gure 8, V\hepnéer?/éeifullo ?égﬁgsﬁent gﬁ)ndi tions ﬁ%@ﬁﬁgng\l ?ggsﬁﬁt ion -
t hrough the pxdersal consductartbydmeansof adevicetsuchasa self-tetainingrdullar.250. I n the

ON di sposi ti as . sho inFigure 7. .ele | cal _current flo in the
fol | owithg or %&9@0\9@% g@&f’%ﬁﬂqur%ﬁﬁ‘eipggééi g?’r‘f??ﬁ;ﬂ"%‘ﬁ?c‘{"“ﬁp Wi net al
254, frombinmetal 254 to novable contact arm 78 through a conductive cord

262 (shown in Fi gweersimplemehtdd inscirotlt beeakera0aisshongiin Figlieor,ddh c! osed
contacts 80 and 84, and from -stationary contact arm82 to |line term nal

52. Aut omat | @utomaticitip-ansembisa50 pparates ta,canse meleskwisairotatipgef imbarn  of

| oal ; ) T q
magnet | o tr | SRl 2% theby SUERIG cradBER UL ool o e rRAEEED OO P
trip assenbl dishosition desdBribéd abowd imtanriectioh withdRigure @) wifeneveet al 254 to

current_flowi ng therethrqugh.  The tea&ratur,e, of binetal 254 is
pr oporkQ onal OVBrQuUFen 'Y‘Qg"llfee’ﬂﬁ ipthe QN disppsitign thraugla the phase: ur r ent

tude | ) : . . | . ‘
catse bot t omEeceiated VlFaF SlioRistc¥ip AsemblPast. InihE (R bdsRNEEY | °
Fi gure 7). Wshownadn Figure @y eleetricat ountent floves (@x thet following otopgpebitect i on i s

m ni mal . Howeyer ove, a nredet I hed I.r ent vel, the, t er at ur e of
bi metal 254 WFF"‘@?@@&"?"&H%%@&@ '?'é?&ﬂif@m@ iﬁﬁeﬁ@%b'mal Mection of
bi metal 254 ¢revable SSHtASTBIAPTS HFBugh 4 tdndubiNecdrd P62 khowh in Fijife @) t her nal
trip bars or nmenbers 142 of trip bar assenbly 122. This
.15 . that is welded therebetween, through closed contacts 80 and 84, and from - '
. stationary contact arm 82 to line terminal 52. Automatic trip assembly 250
reacts to an undesirably high amount of electrical current flowing through it, -

providing both a thermal and a magnetic tripping operation.

The thermal tripping operation of automatic trip assembly 250 is

20 attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
(as viewed in FigureIT). When non-overcurrent conditions exist, this -

25 deflection is mininﬁal. However, above a predetermined current level, the
temperature of bimetal 254 will exceed a threshold temperature whereby the
deflection of bimetal 254 causes bottom portion 254A to make contact with
one of thermal trip bars or members 142 of trip bar assembly 122. This -
contact forces assembly 122 to rotate in the clockwise direction, thereby

30 releasing cradle 94 which leads to the TRIPPED disposition. The



contact forces assenbly 122 to rotate in the clockw se direction, thereby
30 rel easing cradle 94 which | eads to the TRl PPED di sposition. The WD
01/16982 PCT/ 1 B00/ 01199 24 predeterm ned &urrent |evel (Qvercurrent) that
dddees thi YOREIRE ¢ pping operatiogscan be adjusted i FBEEIER: i onal
manner by changi ng the size and/or shape of binetal .254. Furthernore,

adj ust nent can be nmade by selectively screwing screw 264 (Figure 23B)

t hrough an opening in bott;gm 5 portion 254A such:that it protrudes to a
certain extent Pl‘ed%wgﬁneﬂcﬁﬁ%hblevel (@verqurrend) that ¢aisescthistthepnaldripping194) .

Cher ml {71 p meRBGHoR Fah e Sk R Sy enTRanineter o iandng fReceize 254

defl ects, thusapglopehapéof bintétaF254. FORhefndreNhdRbtrint i b mhadadly ' S
necessary to cause the thermal trlg&?’g operation. 10 Automatic trylp
ig

R e el rap i o b dpalsaio Jupiul N
yoke 252%havi négﬁﬁg%éz‘gﬁéﬂ%ﬁi”?@%%ﬁ? Sﬁﬁ?‘"t%‘gﬁmzhwgﬁﬁ? Gyéer(ﬁ'n&ghe

current. This (towards thefmal WiptResber 894 R Pritudig ag Suétd'se js has a
tendency to pul(tl° bottom 256Apg¥i magneti)g cl apper ZSgutowa‘r%créb?gtlsyoke 252

(agai nst the t Pasitignedto mere readilysontachihermad tipmemher 142t (and dhus totates
ist, th ' ' . L ' 7 ts Aany ubst anti al
Cotation of ol BSbrm6i 225 WieR Hifrethy 2eadinedt s cdib AN, fadiithha hBove, &
t hreshol d | eveamoagtiof defidctioh dhatds peees l@%uﬁ/ﬂf&ﬁéﬁﬁaﬁthﬁp@ggdgw?ﬁoéb
0

t ensi on, conpressing springs 257 and enabling bottom portion

cl apper ,256 to forceful ly rotate counter-clockw se towards yoke 252. During
this roﬂétion, bot t H“’HE%HWR%SW 230 glseprovides ggragn pingwi t h one of

magnetic tri gﬁé}g d1E&h j A bR 4 F A T

pa?t lally pogi ti onggﬁ'bg‘t%ween ﬁl}g&%ﬁ\t%ﬁ?ﬂrgﬁ?ﬁ?&ﬂ%?ﬂ%ﬁ W’gf'??drfﬁves

magnetic trip cneatas inmagnetic yoker 25hhaving e stiengtiothat igptopoptidral tagfee bl y

122 25 to rotate incihe | ockwi eTFI‘lrectiom. Tais | eads to the TRI PPED

di sposi tion asmagatude ofthe chirgant.,; his,magaetic,field geperates apatiiadtivg forces.  As

with the ther miat has aRBhAhGPRdUll Bttorh DSERAIGE RAGHAR RAEhIH 2B bwhfd®! ¢ hal
] us . nen

causes this magnetic trippi'ng operation can be-a | us may be
acconpl #8hed byoke 252 (against the tension of springs 257). When non-overcurrent

conditions exist, the spring tension provided by springs 257 prevents any.

substantial rotation of clapper 256. However, above a predetermined current
level, a threshold level magnetic field is created that overcomes the spring
tension, compressing springs 257 and enabling bottom portion 256A of

20 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
partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereby forcing trip bar assembly 122

25 to rotate in the clockwise direction. This leads to the TRIPPED disposition as
described in detail above in connection with Figure 8. As with the thermal
tripping operation, the predetermined current level that causes this magnetic
tripping operation can be adjusted. Adjustment may be accomplished by
implementation of different sized or tensioned springs 257 that are connécted

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



| npl ementation of different sized or tensioned springs 257 that are
connected 30 between bottom portion 256A of clapper 256 and | oad term nal
50. WD 01/16982 PCT/I1B00/01199 25 Circuit breaker 10 i E’Eﬁﬂ"%ﬁ’ {?Ee ability
to provi OB ory tripping operagfons which Iikew s P42e trip bar
assenbly 122 to rotate in the clockw se direction and thereby rel ease
cradle 94. Referring now briefly again to Figure 2, primary cover 14

i ncludes cavities 32 and 33 into which 5 may be inserted internal

accessories for chQircuit breakend @indudessheghility to pravidshaccessoryrtrippimgl i nt er nal

of CCavi t1 oo gBStafians Whict siniee AT Eahtec e afteon 16z S ieidfin et "
provi des accegpekwitedirdtion dAdanereblireleabe ehsdié BY4p m:ha?in%w Briefly N -

particular, the opening within cavity 32 provides actuating accéss to 10
accessory t r Bgaindodiigurads primaty caven ik inchidesicanitios 82.and 33 mte whichies

Aoorop ot o ME R bReREA B abiddtolis¥ Ry iR pir TP Edmpiplor 8T .00
in a convent comantionalintmalicessorids idclude annarienftitage release (DYR)P&RdL | on
of circuit breaker 10  should be initiated, a plunger or the |Iike cones out

of the devi c@ shulitrips Each of cavities3Zanmh 38 irclydesa rightwasd epeniggi(hot avi ty 33

d k ' . . . LD 148B.
Thi s cont act ShahLHe} BroyitiesHE86S B baBE N2 R Bhich IS moctdhSSG ' Chs i ng
a cl ockwi se G4hdémpaitieulad, the opening withih caelty82 provides adtpatiry acsesetel y 122
whi ch | eads to the TRI PPED di sposi t'hon as, descri bed in detail above in

conned®i on wAEEESSPRIR lever\48A, @ad the opgRing IR CaYity33 pravidas agiualing o,

k . . ) _ . . 14
obot r ot 1 he Bekss tbidcEesstry Bl loVer 1BR (sOPFRLATIA). WheEmariiiblial, ™),
duri ng cl ockaccessont device) locsdted in cavityr33fos exbinple] Dperhies inga sopvéntionabf

Speci a1y BnBrwhBtabY i fetefbiae shel A RRInG e aten LT braakentd  ai ni <

Such an obst shsiild 88 iRifidted, 8\PRiHgdrdY dhe iKScomesoutonheMevied 4riyy rotate in the
cl ockwi se direction. In a manner descri bed below, circuit breaker 10 of

the piBsent Pprolrides dirough the Hgktward opepingdn cavitedd apd makesantadwithhue t o
suffici ently, . ghict shifadd fo6 bPSElsSEny tripI&dr Y288 THIY cBnthbd SAsd trip -
- lever 148B to move to the right, ther'eby causing a clockwise (when viewed in
Figure 7) rotation of frip bar assembly 122 which l_eads to the TRIPPED
disposition as described in detail above in connec}tion with Figure 8.

20 Internal components of circuit breaker 10, such as automatic trip
assembly 250 or portions of primary cover 14, méy obstruct the rotational
movement of the top of an accessory trip lever 148 during clockwise rotation
of trip bar assembly 122 during any type of tripping operation (push-to-trip,
thermal, magnetic, etc.). This is especially true in a circuit breaker having

25 internal space constraints. Such an obstruction can prevent lever 148 from -
continuing to rotate in the clockwise direction. In a manner described below,
circuit breaker 10 of the present invention ensures that trip bar assembly 122
can continue to sufficiently rotate in the clockwise direction during a tripping
operation notwithstanding such obstruction of an accessory trip lever 148.

30 Referring again to Figure 13A, trip bar assembly includes integrally



operation notw t hstandi ng such obstructlon of an ‘accessory trip |ever 148.
30 Referring again to Figure 13A, ‘trip bar“assenbly includes integrally WO
01/16982 PCT/1B00/ 01199 26 nol ded attachi ng devices or sg @}%@ 166 t hat
connect acW@®M86%82trip levers 148A angl 148B to trip bar é'! ;ﬁi
Referring now also to Figures 24A, 24B, 24C, and 24D, each of the
attaching structures 166 includes a rearward wall nenber 168 spaced apart
froma first frontal suppgri: structure 170 and a.5ssecond frontal support

structure 172. niAderattackitd deviebs or sGtctares t66 thatconnectravcessonydrip lavess 170
and 172 is a vertlcallé recessed connecting wall 171. A caV|t or cut out

region 169 exi 3¢8A taisipchar assembiyi142 Referdng nowalsa toiF
rotrust ons. or 23BtA4CNF 2407 Safh of {RbAtAcrRd LIRS, {BiER F%?Z%?ﬁ@%@?e

i ncludes a cut aall rmmbéamsespdcédaspmfrbﬁ?a cﬁrstﬂimtalmupport@tmnture H@Oearfd a The
top of wall nenber 168 includes an i nwar {“z’im n&gﬁuto ch nf ered

regi on 198. Ne&ecang-froptal spnart stageiuee 1¢an megp Qf & and each oficr ¢
502 Cutout oyl SR DI AT A2 JePRy cdiReR Rk BBl AALTGE 107

Underneath firs suppor struc ure ere I's ano cut out
or chanfered r Amavitybﬁéutomhebgon 4168tenists betwéerrsugptint stAsGtares70 and 4Pt nent

f 182 t 8 | udi f 187
and a cutout 1804 BeRESTEUIRROG ARl o e ARG PPN FLERIPRd 10aNdc ur e
166 can be ad"%‘?ﬁ%ﬁﬁé'g:l-d‘trd%ﬁ?ﬂr %tBQQ mérhBers?7 ‘?’Péyreéﬁgctn)@f ho“t

conplicated nol ding processes suc bypass nD I ng or s
nmol di ng.10Now r E’Mrusmm b am:ludzed:a gutoest o? Bhamfared 5&gion HF@@ron theannecoamenr y

W th a - oont aclheset soie b vl medier6h inghues anisvarhrisstideiBut oty
borti on 104, 25 aEired egioh 378, N helietionOf Setond Tors 1§Beoft ke ,‘ﬂehea"
conj uncti on wi 12 therelis aTtoutermchamferedsiegion %Qﬂm&adﬁrtmamﬂbutmta r ear
abuL et Ut [ oirecko . BB idhed B b BB T2 SRRl
196A ang51968. cb!&utlbpéﬁamfered region 184, and an abutment surface 185. Adjacent to

abutment surface 182 is a clearance or cutout region 186 including a surface

187 and a cutout 188. The above-described configuration of attaching

structure 166 can be advantageously molded into trip bar assembly 122

without complicated molding processes such as bypass molding or side pull

20 molding.

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

lever 148. Accessory trip lever 148 includes a main body portion 189 with a
contact surface 160 (as described above). Lever 148 has cutout regions 190
and 191 that form a neck portion 192 and which define a head portion 194.

25 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
of neck portion 192 are cutout or chamfered regions 196A and 196B. In close
proximity to chamfered regions 196A and 1968, main body portion 189

30 includes abutment surfaces 197A and 197B on opposite sides thereof. A



proximty to chanfered regi ons 196A and 196B, main body portion 189 30

I ncl udes abut ment surfaces 197A and 197B on opposite sides thereof. A WD
01/16982 PCT/ | B0O/ 01199 27 cutout 198 exists intone si %?TR{!OO?) f% portion
189 for cVOAVA®E of other internal apgonponents. Accessory tr 8 evers 148A
and 148B insert into attaching structuresl 66 in order to be connected to
trip bar assenbly 122. Referring 5 now also to Figure 26, the insertion
process begins with the insertion of cutout region 191 of trip |ever 148
into cavity DTotouif198teddstsimgne sideafibody podtiom189 forroledrance of othed 92 i s
positioned w,thin cavity 169 and until edge 197 of arm 195B contacts
surface 187 dteEal GOMPOBOASS. Trip |ever 148 is then rotated

count er - cl ockwi se (when vi ewed | ooking down into cavity 169) until arns 10

195A and 195B ar e Axpassity ip RVER] 148A aR91ABBlinsért intsa aéﬁi%%and cutout 188, -
respectively, at which tine chanfered r?gi ons ‘196A and 19 of trip lever

148 are seat structwresiS6in ardentode connegtedstotrip barassenablyl 122. Reflering i n

Fi gure 2 26. ' . cl earance for. tional npvenent. of | ever 148
s or G dea ) 96 1 Fighcs 2678 Topinh HodeBl Bt RO RASREGoR et | cver
15 148 with eégich 999Gt ievep 148 intedvityl 769 of aiadting YRUoture{ 68 Liha@Cchi ng
structure 166. In addition, chanfered region 180 provides clearance for.

arm 195A to Nneek pERiaNtA2 isipesitioned within sevityc169 and untilRige:A97f aom h cut out

L or oment | on BB AR RIAGEE 152 bt SRG Tos riglF 1481 By TERued
rel atively seountercfockwiseoohentviewed RIoRingldBwviiritd cavity t6)untibafigt ure 166,
and provides for limted pivotal novenent therebetween in. a manner

descril®ed bel8RA and:1958 aresaated adiagantioabiiment syrface t82:and gutoub 188,

attaching s ' ; ' en
viewed in Fi é%#’e% 9% y’?i%ﬁ” @E@?‘gﬁcﬂcﬁ@ée d;@'%ﬁm‘g?}r@t‘g?ﬁ&ﬁ %fe[vw’g bar
assenbl y 122 148@rne seatedretopasf connettingowalisy1 heThe resuli is showhiimFigirdy one
of the above-descri edgégﬁ?esso%%/. devi ces,. rggen contact surface 160 is first
moved by sucRPanMeghan SArae for the rotgtiona) movementof fpyer 1#8id wher eby
abut ment  sur Medlgﬁﬁné)éoow%tﬂﬁ& drianteRsd Rigidnal 196A &nd 1968 OF 1aVel N
abut nent surtace 185 of : :
15 148 with chamfered regions 177 and 178, respectively, of attaching structure
166. In addition, chamfered region 180 provides .¢learance for arm 195A to
rotate into place, and chamfered region 184 along with cutout region 186
provide clearance for arm 195B to rotate into placé. The aforementioned
positioning of accessory trip lever 148 provides a relatively secure
20 engagement of lever 148 with attaching structure 166, and provides for limited

pivotal movement therebetween in a manner described below.

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



attaching structure 166. In addition, abutnment surface 197B of trip |ever

148 30 is substantially in contact  with wall nenber 168 of attaching device
166. The WD 01/16982 PCTI | BOO/ 01199 28 cont act of these’ %%ﬁgﬁ%s‘s causes
novemnent oquwlp?”f ever 148 to be direc converted into of tri p
bar assenbly 122. Reference is now nma e to Figures 27A and 27B. In order to
accommodate for an aforenenti oned obstruction of an accessory trip lever 5

148, and yet enable,trip har.assenbl 22 to con o sufficiently

Fotate in the CBEekPLEBaS EeimopRIS (ausse HOVSIBRN! Gt Jvsr 1dBdp badrealy

attachi ng str Ugbgited i fRABHER b i 54t Sletalia) 1g9verent ¢ her ebet ueen. I f
ace

an obstruction occurs, nent sur aching structure 166
pi vots away from abutnent surface 1938 of arm 195B, and wall nenber 168 of
attaching 10 st r uct Referenee js naw snadexto Figuress2(A aedﬂ?&rlhaordemm of trip

Lhen pivor unt PECOHRERIS 6% oty diarsn r&g%&%@%ﬁg?%ﬁe%ﬁé?%b&wée?pﬁ“
abut nent ssur f aq28 15%d mnawiénrﬂpqéﬁas%ﬁwayqnzrts%aﬁmé% f@%tg in

attaching structure 166 substantially contact abutnent sur
trip | ever 148thesgoekwign direction,ithgattachmant Oﬁtﬂpdevm'rfsi&ﬁosatta‘ching $tru!m0h§3r

of pi vot  ng ¢ r AREEHEEEETHEd e By ietebriRecty LROABEMIGIAN | onal
movenent of tfbécthﬁrammwrfér?éwsw‘éﬁhbﬁihé%ﬁuﬂﬂnéHESEJW&Hﬁ/ayq’i‘brﬁf trip

menber 148. For the sake of illustration, Figure 27B s
i nt er connect i oAbUMentsudAce 938 \af asm lm.zanchwaﬂ memberdies erattadnng:)er s 148A

"t or congect | ottt 188 R8I ARD B, ABGmetslipER ABER ordie Bvgrage. 1 .

addition to thAttaclﬁngstmatui-é H@ei(and eney Bip Krassemdh/ mz:)cbamhan ot Uil
accessories that may positioned within cavities 32 and 33 of prinmary

cover 25 14, @'P‘l"@lﬁ’\t saffee&éBZ therept subatantially coptagts abutmentisusiace ig3A
provide a trip, SQ devi ce.
An exanpl e of quétﬁn ?gﬁA ?Ht'cggtn gstﬁg@g %g g?yag’gv%e&;%égﬂﬁgsﬁqﬁﬁﬁf c{ﬁér ent
devi ce (RCD) wéubstantiafipicoatdcy abatment surfazied 97A ofiteiplevier 148} 85 BRbWY iADNI t Or
t he curjignt fI'(_).Wipeq . . . .
igure’27A. The dimensions of trip member 148 and attaching device 166
are selected so that the aforementioned range of pivoting translates into
sufficient additional clockwise rotational movement of trip bar assembly 122
notwithstanding the obstruction of trip member 148. For the sake of
illustration, Figure 27B shows the interconnection of attaching devices 166
20 and accessory trip members 148A and 148B when full pivoting has occurred
with respect to both interconnections due to an obstruction (no obstruction is

shown).

In addition to the accessory tripping operations associated with internal
accessories that may be positioned within cavities 32 and 33 of primary cover
25 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
typically uses a toroid in order to externally monitor the current flowing
through a circuit interrupter and determine whether or not current leakage
30 exists. Circuit interrupter 10 enables such an accessory device to cause a



through a circuit interrupter and determ ne whether or not current |eakage
30 exists. Circuit interrupter 10 enables such an accessory device to cause

a WO 01/ /1B00/ 01199 29 rotation of trip bar I 22 and
t her eby é&ﬁ%’é@ga tripping operatiopg Referring now t%% | gufoéls9;28- 33,

shown in. Figure 28 is a portion of outer sidewall 18 of base 12 and a
portion of trip. bar assenbly 122 positioned wthin base 12. Sidewall 18

includes a recessed portion 270 intg which is 5 formed a groove or
st epped- i n pdPtation of P hat asserably d22 a@d@srepymnerge@g@amgpmtmn 272 is

in close proximty to the position of nulti-purpose trip nmenber 146 and,

in particular, tripg ﬂfr@fﬁcﬁﬁi‘% Fitfinéd28-88Cshdin ROEIQUR 981 a pBrtforfly © 29 1S

primary cover 14 including a rudi ng region IS formed an
aperture or cutensidewall d8iof basefl2rared a portiealof dxigbar assembly 122 pbsitidhed

i 14 | | ed t f b 12 as sh in Figure 30,
B ot rudi ng. r QYFUnb3s8 T30 BeSipl e risbulis i reseEsd ROER, 240 1P WS avay
regi on g78 ”TBfrﬁéB’a%éé\Fé Gf‘ﬁt?pét@g-grgpéﬂiﬁiiwn@ir@éTréé)‘”le%&%ﬁzﬁgb openi ng 280

remai ns between the ottom ed-in portion 272 an ttom of
break away r &eppedireportion278us én close pondmity tathecpasitibn of raultiegurposerar y

e Shoun, br AR uginger {Asland, n BaRiedich: i bieHaRA radipn 128G Berack. Show ot

in turn, is fipFigRee 20 i§Primady ebvarad MeRdRRra BlotRIdINERFGIGIPY RS intd whits ur ved -
wal | portion 286, with a rear portion 286A, is |iKewse fornmed upon raised

surface 282 dnfermed@n aperturglancutous 276twhiek defines.a break-awiy region 8¥8er nal

acces y deyi ' ' . onnected Lo an
assentiCy of difh pitheRy Boveli4 T d5ehRpiGEEb ik HthetE 1 ZRRAESUR I FRLA oo ng
oper ation, a 30pptotasdiny rich 274 evates with reSessadgiortish 270, witBriakea

(Figure 30). The tool 1s then_used to pr¥ behi nd break-away region 278, 25
causi ng regi éegion278shereby positipned apoye steppedrin porjom2E2.« Apfapening 28Q he

| cage 272A Ao HeRkEer fd BORY YA SRIpdEP pBRIH 274 L bBRARENTE (TS

pryi ng procedseak-awsy cegipr2T38e with the outward prying force to cause a
snapped- of f break-

15 - Figure 31 shows an underside view of pﬁrﬁary cover 14 in the vicinity
of break-away reg.ibn 278 and cutout 276 thereof. As shown, break-away
region 278 is formed upon a raised surface 282 that, in tum, is formed on an
inner surface 284 of primary cover 14. A curved':wall portion 286, with a rear
portion 286A, is likewise formed upon raised surface 282 and which partially

20 defines cutout 276. |

When an external accessory device, such as an RCD, is desired to be
connected to an assembled circuit breaker 10 in order to provide an additional
tripping operation; a -tqol such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind breék-away region 278,

25 causing region 278 to flex outwardly and eventually break off, with the result
shown in Figure 32 (showing primary cover 14 in isqiation). Rear ledge 272A
and rear portion 286A of wall 286 provide leverage for this prying process,
and cooperate with thé outward prying force to cause a snapped-off break-
away region 278 to bé depositéd outside of circuit. breaker 10 and not within.



away region 278 to be deposited outside of circuit breaker 10 and not
within., WO 01/16982 PCT/1B00/ 01199 -30. Ledge 272A and rear portion 286A

al so help to" prevent the tool from inadvertently enteri [N
i nt er nal ch?P’gWgszof circuit breaker 1Q.during the pryi na’%ﬂ%‘ggoé@ In the
exenpl ary enbodi nent, break-away region~278 is nolded of the same nmateri al

as the rest of primary cover 14. Break-away 5 region 278 is nol ded
sufficiently thin and with sharp comers (to.create.stress areas) so as to

facilitate thi$etdge202hand tdao portion 2864 alserhelp ta'prévent thedoal filomar eas of
[ 14 b 12.. h ..n_Fi 33, th Ki ff of

br cak. uay T egiaVerant:aeHipg e M inthge) Berians 3t cedt fiselE 3B dlisne”

breaker 10 t hathgpRjindgrocess. \éeéke?ﬁﬁlaﬂPéﬁﬁédi&ﬁt,rerak%Wyfc lggﬁ)nsﬂé f§ce

146C. Thereafter, the external accessory “device (not shown) be nount ed
onto circuit bmaked ofithe same mateiialasthefrestef primaryicodentd.nBreak-ayapor t i ons

h ith ' 0 (Fi e 33)..i d

cp o postAr R o er B 4 e B8 L5 e

S 038 Sekagewi i

openi ng 288 angmpac?s):staiaoned gﬁfgéc,tent b¥o tri gmi ntl%rfgg%ggdsﬁ‘rd ace 146C. Such a

tri ppi ng menbesurreurdinglaseas of primaryreover ddtenbaseit2.o trip interface
surface 146C when a tripping operation is determined to be desirable (such
as when current Ieahg%(ﬁ

| ar ge enough to accom&g?’eiﬂw;@r’FQ%F%%@@%%&%%@%Q%&??@& 23

nmenber. Such cerdated aniopening 288°ia drt@ssembledTircuik prézker 40 thatPrvideé2 to be
rotated counter-clockw se when viewed in Figure 28 (clockwi se when viewed

in Fi gyr19 7) t Gonvanienaceess intripdpterfacesurtage 148ker _%’e_ﬁﬁ@"r- i“iﬁ)%@mm_
136G 1 5 por: AocospRy 8878t 3R Calfbe FBERELMS choutbRIGF To) £¥, N0
i nterlock tri pgdévigepoefieedbly including mouintingpoetiorss thabmate with médriting areasui t
adapt od for useORi(FRUE 3IIarHar loRnsite SPProRT e BOSHANDS: ATCRRNPETStE
2ot 1o se TR et AGN3A k) 715 8 Bl i o
15 thereby be inserted into opening 288 and positioned adjacent to trip interface
surface 146C. Sucha tripping member is enabled to move horizontally into
trip interface surface 146C when a tripping operation is determined to be
desirable (such as when current leakage is detected). Opening 288 is sized
so as to be large enough to accommodate this horizontal movement of the
20 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 cradie 94 and generate a tripping

operation to separate contacts 80 and 84.

Because trip interface region 146C is a portion of member 146 that
25 also provides push-to-trip and interiock tripping operation, intemnal 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
146C are positioned so that circuit breaker 10 can effectively and
30 conveniently interface wifh an external accessory device in DIN rail



30 conveniently interface wth an external accessory device in DINrail WO
01/16982 PCT/11300/01199 31 installation situations. Crcuit breaker 10
al so enabl es conveni ent adaptation thereof for inplenentation of a walking
beam wher ¥PH4982 c| osing of the contggts of one circui FBRBREP can be
nore precisely synchronized with the opening of the 5 contacts of another.
Circuit breaker 10 can conveni ently serve as either the initially "ON
breaker or the initially "OFF" breaker of the wal ki ng beam set up.

Ref erri ng novnstallatiopsitustioas.and 35, shown are overhead views of base 12

Wi t hout internal conponents therein. Fornmed on the inner surface 17A of

the bottom 17 of r =Yl 10 are
adj acent to interna i g%%{empl%@ésﬁé@#ﬁm@ﬂé%%p@ﬁn%ﬂi&gﬁ%m .
Fi gure 35, emblememmoﬁa\mlm:@bem vidfereinrthe Using of ﬂhé&mntadtsﬁﬁéﬁ@d fl oor:

region 304 that is thinner than the rest of boftom 17. Raised portions 306,
whi ch provi d€irguit hreakaesan bg ’B%@ep@?'sﬁlﬂ’ snyna'arongéatwmmmemm @fﬁbﬁom mat el y

the s as chhfefs r}déﬁ EQMFEH iﬁﬁ( i ons 300
15 andeyggZ g?’e provi hce r%g reces!ty ogm%{:]tﬁ n 304

and have s hamtnallyd'ml”sbr(aahercmethe mlhallyé‘QFFamw%r ofthehwalkiry beam aetup.r egi ons
300 and 302 al so includes an el ongated aperture 308 extending al ong one of

its sides. Inth odi entures 308 e thin in
W dthe Refer 1 ng REBSTRBRORoR e e 38 okl Sve A Vigwsict "t he' 50
under si de of baaéq2mthomtmémueéﬁpanémstﬁérehptmsrm«eh?oﬁm:slmﬂeﬁs@i’ at ed
cutouts 310 and 312 which, as described bel ow, are positioned substantially

adj acent to H7Afthebottomal Toakbasso! 2ate break-awayregians30p ants3@2that i n t he

cutour 1o’ ¢ AperleERtelo e Brage VS 2074l . kg A bin b 3051 s
br eak- anay r Ejgure 3508a¢hsof brieaikcawdyteqitns 300 @ndvsd)zrdclude@mfe%eswﬂébr into
bottom 17 until el ongmtﬁ%me} erture 308 of break-awa ion 302 is formed.

In the exenpFegign 3@t nerihan the rest gfpattemd 7, '39_ Pﬁﬁ@@sé"o@ ant ed
n h
tapering rengfﬁﬂrévfdaaétHlékn%BQ%b&%ﬁ?s%?ﬁé\lt\a%%ﬁg tﬁmﬁtaagl xithat Bﬁt hgt her.

Each slanted tapering region 314 s |ts
associ ated same as those portlons of bottom 17 surroundmg break-away regions 300
15 and 302, are provnded in the middle of each recessed floor region 304 and
| have sharp corners (to create stress areas). Each of break-away regions 300
and 302 also includes an elongated aperture 308 extending along one of its

sides. In the exemplary embodiment, apertures 308 are very thin in width.

Referring also now to Figures 36-38, shown in Figure 36 is the

20 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
cross-sectional view of Figure 37 taken along the line 37-37 of Figure 36,
cutout 310 tapers inwards into bottom 17 until elongatéd aperture 308 of

25 break-away region 300 is formed. Cutout 312 sirhilarly tapers inwards into
bottom 17 until elongated aperture 308 of breék-away region 302 is formed.
In the exemplary embodiment, each of cutouts 310 and 312 have a slanted
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



WD 01116982 PCT/ 1B00/ 01199 32 break away region. If a wal ki ng beam

application is desired, a tool such as-a screwdriver I nserted into one
of cutouts 310 and 312. Thé%choice of cutout depends on g@ /Ilﬂﬁlﬁiﬁ oni ng of
circuit br WM that is necessary iJy order to provide 5 &@ccess or an

end of the wal king beam In the case were, for exanple, break-away region
300 woul d provide the best access for the wal king beam the tool is
inserted into cutout 310 and forced into aperture 308 wherein it is used
to pry break- abmakrawayregiél away and outwardly from bottom 17 of base 12.
Thi s causes break away region 300 to break or snap off with the 10 result

h Fi ki k- 300
Cr eat o5 an openi ng A Evalking e AppcAoR S dedssd.a fol PhEF 6s BFpwaiRE g

316 suffici entnsartal irt¥ oie SFEditdlits 310 atfd é<1mgrh@enbke dtRutdit BebEAds on

t heret hrough. Sl anted tapering region 314 provides | everage for this prying
process, and ctherpositioning:of cictuit breaker 10 tatis necessanovin anrer teoyrovidewar d 15

expul si op of break- 300, .0cCC he_exenpl a enbo i ment ,

br eak- awdy r eg?‘c‘)‘?ﬁssgﬁbz'& 8§gh%W@|W 86'%#"4%%"@%%"{55% ﬁ'b erial

as the rest of pRakeawey réar‘] GRE06 WUl prividesthddibst adcadi for tive Wal beam,
sufficiently thin and 'w stress areas in order to facilitate this
breakage wi t hthettookisdnsestethintayeutout 310,and dorcad into apestura 308 :hessindhiswn i n

1 Pustrat] on, ekl BryrenkabahireBioy Yt Eu othwon B80RaibmAZ ofoz arc

positioned adj pgee2! This'Calkes REak-aWaytegiohSOBR'brasak ef8hap 8ff, with ¥k
assenbled circuit breaker 10. P05|t|oned as such, the opening provided by

the bredRing ofesult@s shewmnin Figyresd® Aschawn, therbrepkingeofhefirea yhg 316,

ci et br oakelEoRyT 100 Bleaten B0 REHS1G gl 7 dreeid LR B Rpe
breaker of theopédikg 396 saMMvierntitsllowfarcend of the WilkiNgdieall to Be iisRricd t i al ly
"OFF" breaker of the wal king beam setup, then the end of the walking beam

is vertically thesethrough rﬁlantﬂsieﬁapﬁgng Tegion 844 prevides levesagesfor this pryingn t he
R T AL s R oL iy

15 : expulsmn of break-away region 300 occurs. In the exemplary embodiment,.
break-away regions 300 and 302 are molded of the same thermoset material
as the rest of base 12. Break-away regions 300 and 302 are molded
sufficiently thin and with stress areas in order to facilitate this breakage
without causing damage to other areas of base 12.

20 As shown in Figure 38, where base 12 is partially cut away for the sake
of illustration, break-away regions 300 (broken off in this view) and 302 are
positioned adjacent to the bottom rear of crossbar assembly 86 in an assembled
circuit breaker 10. Positioned as such, the opening provided by the breaking off
of one of regions 300 and 302, for example opening 316, is correctly located for

25 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. If circuit
breaker 10 is the initially “OFF" breaker of the walking beam setup, then the end
of the walking beam is vertically inserted into opening 316 when circuit breaker
10 is in the OFF disposition as shown in Figure 6. This insertion causes the end

30 of the walking beam to abut the back 318 (see Figure 10) of one of the cam



WD 01/ 16982 PCT/1B00/ 01199 33 housings 88 of crossbhar assenbly 86. This
abut nent prevents crossbar assenbly 86, inits rotated disposition as
shown in’@éﬁ”ﬁﬁ fromrotating counter-clockw se and ontacts 80
and 84, 8n a closing operatign of handle 40 is su seque

performed. The initiation of such a 5 closing operation, though, w II put
the rest of operating nmechanism62 in the ON disposition whereby circuit
breaker 10 is desirably on the brink of such contact closing. Thereafter,

i f the wal ki fpusings 88 ofccrossbiar( assemblyy8ély 'Ghlsrabutmenbfprewents adrossbar

tially "OV t f th t sb '
Lasenly 86 RSSEME ”bﬁﬂ”t%[réc‘éﬁe&aﬁ"mnoa &% 1ehPud 150U Be MR TaAIBgE0 and
84. 10 The qldoﬁhteﬁ'ltﬂ)cfdk% faharase. étsSBGUé’ﬁ ¥, SRR G hhs &b

% " gy
the contacts of circuit breaker e nore osel y sync ron| ze -
t he opening eperation ebhandie #AMis smhsaquentlyalpleyfonﬁed él' hacmuﬁatlontmfrsumt ar

f th hal f .. of tu k 10
the | nid i al 1 oig Oratct. tholiab, kbl Bustle fEst B BRorling Mechanibngz ine G, ' °
crossbar assefgpositip M?erb%bfréun%kép?eféﬂé%aﬁ Ror etbritk ofesuch dtn

Figure 7, with the bottom Figure 10) of on€ of cam housi ngs
prevent i ng t ielosings etheireaftessif e wsaikingbeam;s vemavedy(noonallyi b)wperahtm ofth816.

o on DO RS EREZAR sBlrinles o b bt i Sekibicnpioidr S, *'°
operation, t kgsemblysewil Wkate%@uﬁ@-eroeﬁweb%avm@sé cditacts 80 /dmd 84)¢ end

of the vval king beamto- be inserted into opening 316 and to abut the back
318 (e Fi glhequick c!ﬂsmgm@fftp'dednrtthles-twmn estheglasing obthetcontaats enbl v

nserti on of o RECHEPERpr 183e bR RSBl Sncfibpideg el i Shonipblitde o

t he wal ki ng lcenmcwwme itially U ON" t:inmmirhaﬁ'uptaﬂfcﬂ'fn eha\ti¥erBalP@fthé 0 be
renoved fromthe opening.in the other initially " circuit breaker of

the setup, tMa@ldngbeamsgtyp.ci osing the contacts of the initially "OFF"
circuit breaker as described above. Now referring again to Figure 36, shown

are | oad CondUCtOlfdi}'léﬁiﬁbPéhﬂ(erQO|§ﬁ'\éﬁ1iﬂéﬂy4©Nf'Efr€iﬂfjbﬂelkg%ﬂﬁgv&E]ﬁﬁ 12. Each
cavity 48 includes a pair of | ocki ng8 surfaces or abutnent wa ?s 330,

each dfe of beammznstup,tbeaceessbar asgembly 86 is in its ON disposition and rotated
as shown in Figure 7, with the bottom 88A (Figure 10) of one of cam housings

88 preventing the insertion of an end of the walking beam into opening 316.
However, when contacts 80 and 84 of this initially “ON” circuit breaker are
opened due to either an opening operation of handle 40 or a TRIPPING

20 operation, then crossbar assembly 86 rotates clockwise and enables the end
of the walking beam to be inserted into opening 316 and to abut the back 318
(see Figure 10) of the particular cam housing 88 of crossbar assembly 86 (as
described above). As known to one of skill in the art, this insertion of the
walking beam into the initially “ON" circuit breaker of the walking beam setup

25 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
or cavities 48 formed in molded base 12. Each cavity 48 includes a pair of
30 locking surfaces or abutment walls 330, each one of the pair located on the



WO 01/16982 PCT/ 1 BOO 01199 34 opposite side of the cavity 48 fromthe
other (only one, or the left, abutnment wall 330 is viewable in Figure 36).
Al so shown in Figure 36 are grooves or channels 332 into _which the sides
of |oad ter‘ﬁ?ﬂ‘éﬁg”\so are isngerted in aE assenbl ed .ci r cui PHENYI10, with
t he bottom connector portion 260 (Figu t s 238) of each load terminal 50
seated on | edges 334 forned In base 12 for each cavity 48. Referring al so

now to Fi gures °§§%ﬁ%§g35 awplé Eehs\}ﬁX% frorhthb StRer @gg orfe bﬁﬁ@[efﬂd Qpb{rﬂgntp' ate

or clip 336. P I ncl ud n upper region 8 donnecte 0 a | ower
regi on 340 by waill 380 isviewablein Eigured6). cAisorshdwa. in Figure 36 areagrooves 98

i ncl udes two poj nte l,ons 344 positi oped on opposite sides thereof.
Lower region 3% ’P'Tﬁ(g? éggéntﬁﬁvm sides ngﬂagﬁewﬁ'@%aé%a@ ingered iranon  t he
hott om t her eof [ ' | el in

t he exenpl ary gﬁ%ﬁgﬂ?lrafgr??e Eﬁbr%é%?ﬁg' %@Q? l’é@gggbﬁs@ol@égt dtr?orﬁi%fgﬁgf(lriggge

t erm nal 550 wi 28Bhobeach lbad termidekS0 seatédior ledged 334 formeariindsastd1 2fck 41, ’
wherein portions ﬁ)%‘ﬁ&s&u and primary cover 14 have been partially

br oken away, tf@C tation of a locking plate 336 in circuit breaker
10 can be seen. Aload termnal 50 is shown inserted into base 12 as

descri bed above. A Refefiing aRbadw ﬁ)gﬁigiu?essﬁgm. g%éB\?n (i)r# Figgﬁ’éggtié algad ab 346

inserted into and engagi ng cutout 26I (Figure nnect or portion
sk

260 of |oad t etemningl I®kingplate erclips3gt: nBlate 336 inclydes an Lpper regiorh888at h and.
[ | Wi b t | 0 | , t | gh but t
wal | 930 bf t netRste B qviskendfi $40'bR e kR or Sunyec el M2 cking

plate 336 in tbgﬁeﬂ%‘g'idri 338 inkfidestd fUintddFe§dRs 339 poskdoned i dppddiiear ds.

causing plate 336 to substantially straighten thereby causing pornted 25
regi ons 344 t osigeethaseef, d-awrrrggicanidthincludes ansinsertion Tegionas dab 346

and v th tor m g bl freieSr Aot 56uAg a. foBGng e SRR Ve )

hol ds or | ockmadeaf ste®l i thel exainplaiyhémbedipteit! A 188King pldte 336%3 usb@tsi NY
plate 336 also serves to hel§ shield termnal 50 fromthe external

envi ronnent . Viold g1logd dermingl 30withinibase 12, as described below.

15 In Figures 40 and 41, wherein portions of base 12 and primary'cover'
14 have been partially broken away, the implementation of a Io'cking' plate 336
in circuit breaker 10 can be seen. A load terminal 50 is shown inserted into
base 12 as described above. A locking plate 336 is shown with its insertion
tab 346 inserted into and engaging cutout 261 (Figure 23B) of connector

20 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 336 in this position, bent region 342 can then be pushed
inwards, causing plate 336 to substantially straighten thereby causing pointed

25 regions 344 to pierce and engage abutment walls 330. The resulting
interconnection of locking plate 336 with base 12 (via pointed regions 344)
and with terminal 50 (via insertion tab 346) conveniently and effectively holds
or locks load terminal 50 within channels 334 of base 12. Locking plate 336
also serves to help shield terminal 50 from the external environment.



35 Locking plates 336 can be conveniently inserted into | oad conductor
cavities 48 in order to be positioned as shown in Figures 40 and 41. This

i nsertion aan, be, achi eved even when circuit breaker 10 ipgrimgepifendl ed form
with primary cover 14 and secondary g@ver 16 positioned atop base 12. In 5
order to renove a locking plate 336 if so desired, a hook or other tool can
be inserted into cavity 48 and into opening 348 of plate 336. After the
tool is worked behind plate 336 and a sufficient engagenment is nade, the

tool can be pul | becking plates;:33f car be copvaniently ingeaead inda oadbeenduciersengaged

from abut mepk,. : I.Ngd: r=s B nmoved from
10 cavity 48%&%\#§6§§%rﬁégfp§%‘.gb§&%ssgc?i'%qgcﬁ' wg%%oﬁqﬁ’zﬂu gégsecure
| ocki ng pl at insdtiontcan vedchieved eaén wWhenfircait bregkendiisirt assentbled féin  and
al so now to Fi ﬂur'e 42 (which is a. side crosmect_i onal . view taken along -

the |ine 42- Withgrimaryepyerst and secondary gover i positioned-atopihaser et Inor .
seating nemb . : r f,_bottom
17. Segti ng ﬁ%%gérlge rbggé 3%@%’@6‘%3@%@3. eﬂ,%fﬁég??ét)gfr\egg& (I)%F i“ctf)érjlt act
for base 12 insertedntoavity 48 and intoadpening 348 ofiplate 336.i After theitobkisr upt er 10.

Bottom 17 of base, 12 .i | so_sho as,.i.ncl udi n support nbers or ribs
520 Chat | ext RGeS BRI AlRts 538 0 s sliisiont engagement Kamads, 16 oproame
exenplary e ' twitl : | 3R in
nol ded basenqgggpé?he. saér:g{htr?o e %ﬁgﬁ?gﬁ 'égrBe a%%b%?éérzr{a@y t he
sanme hei ght abutswent walls 3306b diockingplate/d36 ¢an thene éasily sémbived frehrect ri cal

currents occurs ot .gases are fo d that, can exert siqgnificant pressure
on t hgbhousi ﬁ@v'yf‘{bci 983?'[‘9@%(8@?&6&5&9 'ﬁe.c} ﬁorﬁcﬁ%‘?'tqrgh%fwggeswr%r essure can
exert signi fio%ﬁu’ﬂ? phate\¥36tolI84d il 30, Sidewal I's 18 and 29 of nol ded base
12, as showmm wth the arrows | abeled "F* in Figure 42. These outward

forces also have a tendency to put downward pressure on those portions of
si dewal | s 18 and Referming againte Higure36. aad alse now to,Figuse 42 {whichris apot t om

oo PR AL i hon WS iGN ks gL e

under neat h sshigven &s inoludingl éeetlor seatingamenitisrs G40 teatyaredoiried 69 &e outer

PCT/ 5580/ Ollgt?rface 17B of bottom 17. Seating members 349 advantageously provide
precise areas of contact for base 12 for appropriate and stable mounting of
circuit interrupter 10. Bottom 17 of base 12 is also shown as including
support members or ribs 350 that extend along and beneath outer sidewalls
18 and 19. In the exemplary embodiment, support members 350 are

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

approximately the same height' as seating members 349.

When interruption of high electrical currents occurs, hot gases are

formed that can exert significant pressure on the housing of circuit interrupter
12. In particular, such pressure can exert significant outward forces on

25 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
in contact with the mounting surface of circuit interrupter 10, support

30 members 350 provide underneath support for sidewalls 18 and 19, thereby



36 substantially preventing the bottom "comer" areas from being unduly
stressed and bent by the aforenentioned forces. This prevents cracking in
those areas that could cause structural failure of base 12. As shown in
the exenpl &YQO¥ME¥di nent , .support rrenbggs 350 do.not 5 eXBABMYNER neath
outer walls 48A of |oad conductor cavifies 48 or outer walls 49A of |ine
conductor cavities 49, and do not extend underneath those portions of
sidewal Is 18 and 19 that are imredi ately adjacent to outer walls 48A and
49A. As such, =ubstantigiypreventing thet bettomt“bermiectdreas ébnt being undehysstressidt he

agvant ageous! y RATLY e etargmentped forees. THE M ebvis SoPHILNGPRas.
Referring agai rbl’@@é‘/"tﬁa?cEﬁIﬁ‘Ea%s&str%@ﬁ.gaﬂ;ﬁWreC&\ﬁsel‘@.i ncl udes holes 24A for

accepting screws or other attaching devices that enter corresponding holes
24B in primary cover 14 for fastening secondary cover 16 to prinary cover
14, as described abdsshomat iprtheexe ryl erobediment; support Ivembes, 3338 ap nbb '

P arne % R R el R bl e S s’
cross- sect i onalwalléi4@Soflineidiidi efor £adities 4o} 4Rddakifit extetiundinbhiifingde 44 of

Figure 43A, hole 24B is forned in a circular recess 360 having a bottom
surface 360A. Refions of sitewalls 1&and 19dhataredmmediately-adjecentito outenwallscess

or vaher 364 AR AN SR CAS A1, REH o PGB HellfeINE pish cf these afars
sel ected to beafnunhémoaritingis*uh%cewfemwrntéﬂuptérw.eThBéé*aii?ga% a secondary

cover mounting screw 368 (Figure 43C), and yet still enable screw 368 to
be thred&d t haduantagagusly provide increasadbelgetricalinsulation insthose @seas.han t he
di anmeter of hole 24B (to provide for threading action therein) but, in the

exenpl ary enbodi nen | : ' 8ord i
secondary cover 16 t(f)érﬁg? r%rbgﬁi%*e’ g?g‘{rﬁ%éggl ng a‘?ggﬁ{l%l{]ﬁ ﬁgtﬁebl%r?)%l?% t he
exenpl ary embo@¢éAdar acceptiog sefdivsiorethen attaching aleyices dhatténterctstespondings -
During the ass%npl Y, 4%(.ocess when s%?ndfars%/ gover V\g 01/16982 PCT/1B00/ 01199
37 oles 24B in primary cover 14 for fastening secondary cover 16 to primary
cover 14, as described above. Referring now also to Figures 43A, 438, 43C,
15 44A, and 44B, shown in Figure 43A is an overhead and enlarged view of one
of holes 248 in primary cover 14. As can also be seen in the cross-sectional
views of Figures 44A and 44B taken along the line 44-44 of Figure 43A, hole
24B is formed in a circular recess 360 having a bottom surface 360A. Recess
360, in turn, is formed in a larger circular recess 362 having a bottom surface
20 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
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

25 m2 of screw 368 is larger than the diameter of hole 24B (to provide for

threading action therein) but, in the exemplary embodiment, is smaller than
the diameter of hole 24A in secondary cover 16 (to not provide for threading
action therein). In the exemplary embodiment, screw 368 does not have any
non-threaded portions. During the assembly process when secondary cover



16 is fastened to primary cover 14, washer 364 is rotated onto the threads
of screw 368 after screw 368 has been inserted through one of holes 24A in
secondary“m) f 16. Screw 368 is then conpletely thre §§h°|e 24B, "
as shown In Figure 44A. In this dispgsgition, washer 364 'S p03| oned
within 5 circular recess 362 and abuts agai nst the bottom surface 370 of
secondary cover 16. Wien secondary cover 16 is to be subsequently renpved
fromprimary  cover 14, screw 368 is threaded out of hole 24B. As this

occurs, the ulfigfastened e phmany aovar 14y washer 364 isdotatgd ento therthesadstofon

%Lﬁﬁeﬂpizﬁ G oyl 388 Sn sBf 368 Mok bRAN ieeP e Iealith ol & foied 248 T s ' °
cover 16, catsaoogdm&iweMGG‘ScfavBesﬁélmdﬁﬁnpléww\ﬂfrdadéﬂ infd Role B *
However, when screw 368 is | et ed unt hreaded from hol e 24B such that -

its bottom 3@$Shomnind '9%'7?&44% nthisdispesitian, washes 864 is pesitioned withingure
44B, t th '
(ot ew S0 doneaPrébess 62 Ui e sfiinet (HeBoih et a7 of bockhienic) °° u

this point, fooveh®8. nornal turning of screw 368 will cause screw 368 and
washer 364 to just spin, wth vvasher 364 remaining a particul ar distance

away fromthe botwlg 368 f screv;ﬂ EE Thi s di St%&ﬂ' rgely
det ermi ned by the ?'bﬁ?c 250 CRYR(| 16J5 10 be subsaguen 8ﬁ‘°<¥ @@&BEG@W cover
mounting sCr eerh stréw 368l NRBEELY Bﬁpérﬁdrégasam%@&mhﬁp%@ 0 serew

secondary cover 16 can then Separated fromprimary cover
368 effectlvéﬁlpememiﬂdbmtbﬂf'ﬂhyea mgauhwemlon@bmmmsaewaﬂa amd:ondary

cover 15, " a2t pEbiBts BElaG38R ubBSRE A Ra s M B mEVed iPeahRtheE and
rotated in o3gdrabuts §GaiASt HEEOM Sufide 3r@of§éma?} t:ovérﬂlet %ugﬁgwasﬁé

enbodi nent wherei n washer 364 i s made of vul cani zed mat er i aI
or rubber, tWéﬂ@QtFTQadGHW%m@G sd-ﬂwmswaausmasssm can

S0 oo Al Y Bb e ARG SRR, 1, 2
01/16982 PCTishizller €ificifar redéss 360, as shown in Figure 44B, then the upward '
15 “threading out” force acting on screw 368 ceases (screw 368 does not
unthread through hole 24A in secondary cover 16). At this point, further
normal turning of screw 368 will cause screw 368 and washer 364 to just
spin, with washer 364 remaining a particular distance away from the bottom
368A of screw 368. This distance is largely determined by the height of
20 smaller recess 360. When all 'secondary cover mdunting 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
washer 364 and bottom surface 370 of cover 16. In order to be removed,
25 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
screw 368 through hole 24A.

30 Although the screw retainment structure is described above with



respect to one screw 368 and one hole 24B in primary cover 14, it is
preferably inplenented with respect to all secondary cover nounting screws
368 and their associated holes 24B. In an enbodi nent wher bWBEE% 364 S
made of nyWOPV1¢M3her 364 has a thi ckns%ss of appr oxi rratel§ es
Referring now to Figures 45 47, shown T™n Figure 45.is base 12 with prlmary
cover 14 positioned on top Wth| n recessed regi ons 401 of primary cover
14 are holes 23A for receiving a screw such.as screw 400 for fastening
primary cover rb$pecttbane sctew/368ami ohe hofeazflﬂireprimagimmrdélitése hol es 26,

whi ch extend t over, 14 an e 12.. Hol es o ond to
10 hol es 26A oﬁref%ggwgmpi?reéo'sﬂ with {ebsggc&ogﬁf%eogpda%gpvgr é"qlff&{ W¥ng a
mounti ng scr e"!}ﬁl %nél&ﬁ hBRafs ”lrLQnSJ eHH?Jdﬁﬂéhtr @héﬂeir?ﬂh& ng«' sgker 10
to a wall or ra| pane I'n the exenplary enbodi nent,

head 402A of nisunadengf syloa,vwmm hasnlaumekmsstofapprmmly 032 inghes.he _
di aneter of holes 26A of secondary cover 16, but |arger than the dianeter -

et ai nmolt ol ate a0Nere Ry iR 6L PRy ekl A R e o "
nore recessed maawov@eu pusitifel orsp) Withini rébéssetregions0 1 6f prirRamnt
pl ate 404 includes first Bgm ng 406 and a second openi ng 40 w th

second openi ngCoMes 1|46ar9rtgd@s A fenreceiving 2 ecrew suoh 29 seremedi0 for fastening i s

contact with <OITESRNSE T B haeB 2 A58 Wil faesSeh BRISHE BT Bre BiBs yove

hol es 23A and wﬁ;chrmﬁird@r)/pnmbqpéamm anypase 12. HOEE26 ebfrasPoi tos
used to fasten primary cover 14 to base 12, screw 400 is threaded into

openi ng1@06 anlap!es@@Amﬂschestarafcoyer #6i(gee bigure 2}, ang ans fosreceivinglaoA of
screw 400 abut ESQB%E@% Stk ééjgér?g/te%dj%ﬁ n‘?&.{rﬁﬁlﬁttﬁe‘é%re %?cuﬂstﬂg e B)l

Figure 47. Thi's secures p recessed regio

Ref erri ng now talswall or BINwait bAk pahelver the likeuir thegemnplmyﬁl@raboﬂnmém
exenpl ary enbodi nent . rew 402 1 ncluydes a threaded portion 410, and a WO

S
01/ 16982 PCT/ | reast 4424 of mayinting scrave 402 hass dinpieterthat issraalles thamthe on 410
has a di anet er gidcetdt ¥t HYMES 26A of secondary cover 16, but larger than the dlameter of

15 holes 26 within primary cover 14.

Also shown in Figure 45 is a screw retainment plate 404 that may be

conveniently implemented within one or more recessed regions 401. As best
seen in Figure 46, screw retainment plate 404 includes a first opening 406
and a second opening 408, with second opening 408 having a diameter d1.

20 Screw retainment plate 404 is inserted into recessed region 401 whereby the
bottom surface 404B is in contact with surface 401A and openings 406 and
408 are positioned above holes 23A and 26, respectively, of primary cover
14. When screw 400 is used to fasten primary cover 14 to base 12, screw
400 is threaded into opening 406 and into hole 23A of primary cover 14, with

25 head 400A of screw 400 abutted against top surface 404A of plate 404, as
shown in Figure 47. This abutment secures plate 404 within recessed region
401.

Referring now also to Figure 48, shown is'mounting screw 402 of the
exemplary embodiment. Screw 402 includes a threaded portion 410, and a



t hreaded portion 412 has a di aneter d3. For purposes discussed bel ow,
di aneter d2 of threaded portion 410. is selected to be larger than dianeter

d 1 of i 408 and yet still enable portion 410 to ,l”ar ed t hrough
5 openi n?@@é@ﬂ ameter d3 of non-thpgaded portion 412 ipg$se é’gﬁgd to be
smal l er than dianeter dl of opening 408. The dianeter of hole 26 is

selected to be greater than each of dianeters d2 and d3. Referring now
also to Figure 49, shown is a side cross-sectional and partially cut-away

vi ew t aken a@nghieadedipostioni412.0 Threaded nastiors4 13 hes aidiameterd2, andinonui t

of pl at e o4 iapel hERRn S s BHREE R ok Bulstags ficysRbT balBRe O3 {ha:
is larger thdfarméterds of titdadéd perion 1048 Skldcted 1 lssidrger thafRidthetey di r ough
openi ng 408, after, which screw 402 easily slides downward through hole 26 -

until its boOf oRening4A8andyet siilienable pastiond t0 tobe thregded throughs a

screwdrd ver | ] S L uts surface
304 off pi ot SP300 A0E PghReeruE bRk FAedolr piiibh 12F Sefeea ol T
mount i ng sur smatler thantdiameter dd\ofitpening 408, Thediatiwstef oF hole 2648 selected
cost-efficient, and effective retainnment of a nmounting screw 402 wthin
circuit breaf&e?ewma"ﬁ?wrﬂf%ﬁ'@ﬁmd?@"ﬁ&&m)unt ed to a surface. Such
retainment is particularly desirable during shipnent of circuit breaker 10

to a customer so Rgfgmngrﬁaﬁté|§k9t&F@@gﬁ,ﬁMs@si&@%ﬁdﬁohﬁl %,ngi r

appropriate holes and yet cannot VWhen screw 4
above- descr i padially cutsaway viewdaken alang thadings 4849 of Figute 45.sWhem t hr eaded.

h ' 408, . i t. 1l 2 f Ci ' K (O
bar 01 90 or - SRusfe ciralit FRAR8Y 10 B 2 st pe mlniiid Sefe AR fitarted fp | e
abut ment  of bbenihgrgogfﬂef%téEbauzméé’aedﬁﬁoﬁibmag?ﬂscwhngtwﬁﬂg agai nst the

bott om surface 40 pl ate 404, as shown in ure 49. Downward verti cal

movenent of diamatend2thal is lergerdhar diameterdhobapening 498) issthreasiednead 402A.
oo 2he o B Bt opand 4 a0 aabh Wi e = 1© b
PCT/ | BOO/ 01188wnwardihwoughhhdlé@6 until its bottenh repekesitheanduntirig sirfageenang 408.
15 tool such as a screwdriver is then used to rotate screw 402 until head 402A |
 abuts surface 404A of plate 404, whereby threaded portion 41 Ois threaded
into the mounting surface. |

Plate 404 advantageously provides for convenient, cost-efficient, and
effective retainment of a mounting screw 402 within circuit breaker 10 when
20 the breaker is not mounted to a surface. Such retainment is particularly
desirable during shipment of circuit breaker 10 to a customer so that -
mounting screws 402 can be positioned in their appropriate holes and yet
cannot be lost. When screw 402 is in the above-described disposition where
~ threaded portion 410 has been threaded through opening 408, it cannot fall
25 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
30 404. In order to be removed, screw 402 must be rotated until threaded



Pl ates 404, and the retainnment feature they provi de, have the flexibility
to be easily inplenented within or easily renoveO fromcircuit breaker 10,

depending gn the circunstances. In the exenplary enbodine ment 5
pl ate or dé’wgﬂmﬂﬁ4 is forrmed of bonded,fi brous rrat erial ?ﬁ??ﬂi‘ﬁ‘fé‘ﬁ#}ﬂ cani zed

fiber sheet, (sometinmes reféerred to as Qflsh paper¥), and is approxi mately
. 015 inches thick. Such material has good insulating properties, and is
strong enough to maintain its shape even after having screws threaded in
and out t her eportiom446;is threated epwapdsand oubotiopaning 408e di aneter d4 of
opening 406 10 of plate 404 is the sane as dianmeter dl of opening 408, and

the sams as di amet & EuAd. M BB TetAB e SRRk Frosil MayBThe Bk ©
Referring now tdb&bﬂ&lfgﬂnﬂhméﬁl@%itﬁn@ﬁ eas?f fevRsved RorRtirgll dreakte? 10, of one
of recessed regions 4 primary cover As described above, 15 hole

23A thereof | sdepgndingenihegircurmstasges.oin ﬂ@é@@mmgrypﬁmhadlmemmammenb base’

or i vy Bover Bt piifeyiée s Wiofthe ¥ ondBl s HBleie) HICERF TylcabRed
screw 402 showaberrshsent(sméﬂmeéeéfemmbla“sg‘f‘shqaaFat") rae:doisrapwéxuhraeélyemslo to
a nounting surface (together with the other As shown in Figure

50, 20 each ho'ne hegsthick. Sushmatsriahhas gqs:drfasulg@spemeg: ang.is strong

O cat i ng sl | sl M4l 8 Fepd evah'siis® Heirbbetolis ifbRd8 i b Bl o1
Thi s el ongat edthereufe Ao, i tHeeexXémphang rttbodimentgthendiameter dpuPopérin ﬂésbase
12. Configured as such, . hole 26 can acconmodate nounting screws 402 with

di ffereh® si zeof PateA04isthe sameas diamsterd! pf9p¢r§n9140§nan@ dhe diameter of
hor Ehl o (AN AR Bon KoeRIE 497 BF BT B RafY of BRI

wher e Engl I sh nmeasuring units are
measuri ng uni td2 ef threexsdl pontion 440 af meurting scvew 402. " Engl i sh” nounting screw

402 may have a threaded portion 410 wth a dianeter d2 (see Figure 48)
(het 152 Lher 11 St ha5to Mo bhoye koo SBBTEA,
mount i ng scr evefddhe offriabesstdl regichisl FUESLSHNas Cover 34 £ iAs Wéscrived a‘b%ﬂ:eyv 402
15 hole 23A thereof is for receiving a screw for fastening primary cover 14 to
base 12 (together with the other holes 23A). Hole 26, which extends through
primary cover 14 and base 12, is for receiving a mounting screw, such as
screw 402 shown in Figure 48, for mounting the entire circuit breaker 10 to a
mounting surface (together with the other holes 26). As shown in Figure 50,
20 each hole 26 is purposely made to not be perfectly 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,
hole 26 can accommodate mounting screws 402 with different sized
25 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
with a diameter d2 (see Figure 48) that is either slightly larger or slightly
30 smaller than the diameter d2 of the threaded portion 410 of a “metric”



to be effectively inplenmented. The el ongated di stance z3 (Figure 50)
provided by flat zones 450 provides additional roomfor the |arger sized

di anet er wb'o 92 to be 5 inserted, with the distance ‘}%Tﬂﬁ;o

flat
zones 450 se?l\gécs‘?ed so that it just gpables the larger ScCréw ngﬁgit. As
such, the larger sized dianmeter screw 402 would have virtually no vertical
"pl ay" between flat zones 450 (in the z2 direction), but would have sone

horizontal "play" (in the z3 direction) due to the elongated shape of hol e
26. in that Ew%@vé §rrewrfi@2. Hgle 26 advaitageousiy eaables edhersuchoscrew02of

course, fit ngﬁbg?wefymgﬁ?@nép 4 . and would have slightly nore vertical”

"pl ay" (althoug -and horizontal "play" than the |arger
si zed di anmeter screw 402. While beneficially and conveni ently accommodati ng

different sized dhaelangateddistancea3 (Figure 50 pevided kyflatronesidsps verti cal-
"play" of such .15 screws,to a . m.niogum The horizontal " " afforded to
pgt hyt he | ar BW'%&%W%P%%&HWMF §'Feﬁ’r§fﬂﬁ‘?z'ﬁ§s§'§?”e€é2a by ‘hol es 26
i s advgnt agepartbd, witthfHe diStanes 'zErBdt\ﬁe@ﬁ' Bt 26nes 480/ §eldded '8 tpgtcig Efskab! y

positi oned whereby <circuit breaker 10 can be nounted to sur avi ng
mount i ng sur eaakies theclargarscrew o {it. rAs such dhe jasgersized diamater screwst(2 t hat

differ. Again 1S flexi,bilitv..is .2 n useful . f X | e, when
circuit br eawgyfdgﬁ&%%gﬁgq'@ep%ﬁg%e%Iz|°§ﬁs %gzﬂﬁﬁgﬁum t

envi ronment  @iredtiontibut WollkPRaVe S6mBHoriz6Mtel *HIayTR(H the 23 WifitEoRBGE igrent .
hole 26 is configured such that distance z2 is approximately . 168 1 nches,

di stance z3 the elongaied shepe pf hole6 indhatdiregtign. [Thegmeallet sizeddiameternat el y

w05 aereiw izcai Y RoGisk, ARIL B 26 Bs weh, af WeludTha Libhg© © 9%
effectively inore eenicalcplayd (althoughstill eninimal)yand Bofizoreay “pl2 theiri thea di anmet er

d2 of approximately . 157 inches can be effectively inplenented. Referring

now t o Fi gurl@Egessided diamelar screwdldre 51 is base 12 with WO 01/ 16982
PCT/ 1 B00/ 01199 42 primary cover 14 positioned on top. On both the line

; $;m§ lnglt Sagg OI gﬁg{vms bBhéefdialR sl SdnveifertyRecdmnictibting \Wiferdfit Si280! n.at hon. -

diameter screws 402, hole 26 advantageously keeps vertical “play” of such

15 screws to a minimum. The horizontal “play” afforded to both the larger and
smaller sized diameter mounting screws 402 by holes 26 is advantageous in
that conveniently enables screws 402 to be variably positioned whereby
circuit breaker 10 can be mounted to surfaces having mounting surface hole
spacings (in the horizontal or z3 direction) that differ. Again, this flexibility is

20 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
length z1 is approximately .020 inches. In this Iexemplary embodiment, a
25 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.

Referring now to Figures 51-563, shown in Figure 51 is base 12 with



extend fromthe top of cover 14 to the bottom of base 12, as shown in
Figure 1. Engagenent walls 502 of a termnal shield 504 nmay be vertically
inserted 5 into slots 500 until internal |edges within Sl%ﬁ’&%’g}al put stops
502A, resuMAMgoIRn 5 dovetail ed engaggment between shield and sl ots
500 (Figure 53). Such a shield 504 is conventional:ly used in order to
provi de increased protection to an* operator of circuit breaker 10 from
electrically active term nals, and can be_ inplenented in connection with

li ne terninal sPrimannenver 14 pwsitionedtan topn 8 both thedinertegminal and lgad case of

i1lustration, ) i 4, , ' ith the
i ne term nal %Wﬁgﬁ# §tﬁen€$s§af£?ﬁh%8§8&& %ﬁ%ﬁb&'ﬁ%@?gﬁﬁms an
aperture S05A gxténdfronpilie topf2avsr 14to thecbottar ofl base 12¢ds Bhoww.in Figurgown
i.n Figures 52 and 53, termnal shield 504 al so inc¢cludes 15 protection tabs

or protrusi ons1s&Engagementwalis 502 ofatgemipal shield §04mayhe varticallyjpsertedn of

t erm nal gshi el | A | < L.al:
mates w ?h all %@u%@?ﬁ@ﬁﬁ%ﬁ??%&amﬁgﬁg%I@Pz;%ruggg’f% L%br?ﬁeg%%@{s!'!‘de
sides of base jhda dbVethited engaderhentisiwesh shivld 504 landastote 500UFigure 53).
mounting areas_290 of base 12 to ensure that tools or other externa

devi ces 20 canSHQ! apbiele §04 is gonvantionally Heed 3119'!‘1"?&?9 B'Tqﬁ!!ﬂer iPGEﬁqsﬁdact ive
e T st 1y fdtectio thRfherk®P b it bRakdl 10 fioRfiblebtrically Gofith | N¢ 1 1=

do not easily exenplary enbodimen ermmnal shield

504 (i ncl udi ngtermirals, @0d)carsberimplethented inecormelction withriimecterminals$2 aadior ons

tabs 506 of the exenpl enbodi nent. are not i@fuesnded to hel gr‘secure

ter i nalOsni ol lgadgam als; 50 (spediigre Do d5,eaney0f Jluskatian,anigan SiERL
_ ] _ 58y _
Lr i ool Oy of Sfiele B4 18 showrIn Ypffboich witfi the i forifar hEHFLILERBIG e

chanf ered regi th FefminahshibldtE4includes ancaparture S08Ar et an apedo® 506Bord| vy
around, and thereb l nim z interference with, the upper |edge 290A

(Fi gure 51) of%?éﬁg}sfgﬁeﬁee'ﬂg"shom in Figures 53 and 54, secondary
cover 16 may be positioned WO 01/16982 PCT/I M 01199 43. on top of primary

cover 14 after ternA®ghowhiir® Figupést52 and 83, termminal $HisldiSU4aIse fMcfudgs00. As
shown, region 16A of secondary cover_16 covers the dovetail
15 protection tabs or protrusions 506, each of which wings outwardly during the
'irisertion of terminal shield 504 into slots 500 and which evéntually
éubstantially mates with a lower cutout or mounting area 290 (Figufe 51)on
opposite sides of base 12. Protection tabs 506 substantially cover cutouts or
mouhting areas 290 of base 12 to ensure that tools or other external devices
20 can not be inserted therein and touch an electrically active terminal. For this
purpose, tabs 506 are sufficiently rigid so that they do not easily bend
inwards. In the exemplary embodiment, terminal shield 504 (including tabs
506) is molded of thermoplastic material. Protections tabs 506 of the
exemplary embodiment are not intended to help secure terminal shield 504
25 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
interference with, the upper ledge 290A (Figure 51) of cutout 280.

30 As shown in Figures 53 and 54, secondary cover 16 may be positioned



engagenent between shield 504 and slots 500 (preventing renoval of shield
504 without first renoving cover 16), and is level wth the top 504A of

shield 5 er secondary cover 16 is so positionedpcgmbdfofiosal shield
cover 508‘58?&#115{31/‘%&% positioned such tha it overlaps region 16A of .cover 16

and top 504A of shield 504, as shown in Figure 56. As shown in Figure 55B,
the bottom surface 5088 of cover 508 includes ribbed retaining protrusions

514 which en e hol.es 25A (Fi,gyre,54). in,s ary.cqover, 16 an rimary
cover 14 10" B0 PEOMBANZPeK 4 BHer orminal ihici 30476 Huly WistecnisloBos
positi oned agpps 'oﬁn{he f ﬁ\y}.e: ' | af lush with °
the top surfggg' ?‘%%h 0 'gﬁgﬁjgﬁyﬁc@%\?@r 1 toblﬁﬁleg%g?ﬁrgzﬁé gggéetr&“SOS

conpl et el y cengagemént betweenishield §34 and Bikxts 500 dprevesting cdmaeval ofidhield cover

16, d . hs 509 | ~Shi gl . :
oot o BB Wiyt L Aot 350t o Shan it
addi ti gnal ppo4.eAfePSeddhdiily e6FSrfes sof pasitioned! a kémTlarshidld covadsgder eby
al so preventing secondary cover 16 from being renoved w thout first

renovi ng. shi @1ay heopesitiarerl such thatitaveraps rggions16/ of eenerdSmnd topi 304A cover

508 i ncl udes i Q,and . i E1 d f apertures
505A and 5058?%@'9[@?1- ?%ﬂwndggﬂﬁlﬂsﬁ?ﬁ@%@ﬁﬂ% gsgébg&ﬂﬂ% es

descri bed bekgfaceB08B obESvet!508 ihclades!Abbed rtainiry motrasions 514 wHich on or
break line 511 that can be used to break off a region 513 in order to

adapt a par t PREAgR heles 2bAdFigure S4)insegondanneoves 18 and primaly cover 3¢ circuit
o001 B AR BB ER R OB ot SpB1FpESHGIRPEE,
cross- sect i osath, thetop surfavev§08/athereofds desirdbieflisinwith e top surfdcegi6B: S6.
e 0 L ofamstanchover 18 o iy, Sorer 0B el ot Hochos v 1
RPN g e D i o L
57, a wire 5P #dAcokihieldrafidg Aspuch, extersalacoese iy rregentedd tiase0/ 01199 44
209 518,200 b Rt bR oSO Mool SR e SR BReE o
will, 10, and thereby also preventing secondary cover 16 from being removed |

without first removing shield cover 508. As shown in Figures 55A and 55B,

shield cover 508 includes openings 510 and 512 which are positioned on top

of apertures 505A and 505B, respectiveiy. of terminal shield 504, for

20 purposes described below. Cover 508 also includes a elongated cutout

portion or break line 511 that can be used to break off a region 513 in order to

adapt a particular cover 508 for use with the load terminal end of circuit

breaker 10. In the exemplary embodiment, terminal shield cover 508 is

molded of thermoplastic material. |

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

30 shield 504. As shown in Figure 57, a wire 520 extends through openings 510



upon proper inspection, indicate whether or not it was mani pul ated in order
to renove termnal shield cover 508 fromits disposition shown in Figure
56. 5 Referring nowto Figures 58 and 59, shown in Figure 58 is circuit

or eaker 10 WPOHISH) N rai | adapt er 550 jposi ti oned for conf&YBE¥HY t he
bottom of base 12 by way of hol es 552 that correspond to nounti-ng hol es 26
(Figure 2) in circuit breaker 10. Such an adapter is used to enable
attachment of «circuit breaker 10 to a conventional DINrail. As shown in
Fi gure 59, adagndr512oarkbthrdingh cality 546;@niapling a vifsisealda becconvehiently lander
556. In the exepplary . enbodi nent, backplate 554 and slider 556 are nmade of
st anped st eel . e?%g@y%y ﬁ?&gg‘ﬂi‘tﬁ:csﬂ%é I 588ls aﬁﬁmpﬁﬁ‘ﬁg'dﬁgﬁg?‘ﬂﬁ? thatyibe
with a DIN rail (ﬁa@lp iakyh sz ton wheth t Q?‘%ﬁ. L Wi f
t-he engagenent ug%)n bac%ﬁg‘?éedtéghg‘vc\’;t ~a D I\iéﬁiqo?ﬁl ere‘B’?ﬁ'aﬁéaﬁmoévHﬁf%@ to

Fi gure 60, backemave tegminallshield coveri5@8 fromits dispositipm shown$n Figure 56. 560,
for purposed described bel ow. Adjacent to arns or guide nenbers-560 are

openi ng cutouts . it edge. 564._. Rect.angul ar,

st abi | i Z?{Ig t abs 56 g‘?’é'ﬁgﬁ"gwﬁeﬁgﬁf?ﬁé g@r\?hS I&wn In.Figure tL’ﬁ 'gﬁ’%t nent
surface 566A t brdakie? 19WitH 8 DINFall udaptdrisse pésitionedifbPsoribcibhto fle BBHGHM
560. Stabili zi ngpt abs 566 are easi lﬁéZand conveniently stanped into

backpl at e 554 QEpase 32 bywawof heles 552 haleareesprnd tameunting holas;26 (Eigare/

o & curved pr ot in Sfesfttictaket £, §B47Bh eapfesie uBERS RS RsmERmeBL Bt g
attachment r egiipcuitiir@8keR 50 Re hohivestioraVDINTailt Asfshewndn Figure!sg) %aﬁ%

i ncl udes .a pla regi on 570 having el ongated curved_nenbers 572. Eac
curved rMnber ggg nGiigess aclgpla@p‘g%} epgageshwith 2 slidar 856.0ln:thecexgmplannt
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15 - Referring now also to Figure 60, backplate 554 also includes
channeling portions or arms 560, for purposed described below. Adjacent to
arms or guide members 560 are opening or cutouts 562, each with a bottom
ledge 564. Rectangular stabilizing tabs 566 are provided above arms 560,
each with an abutment surface 566A that is substantially in line with bottom

20 560A of an arm 560. Stabilizing tabs 566 are easily and conveniently
stamped into backplate 554 using a simple lancing process that does not
require any forming, bending, or curving of material. Also provided on
backplate 554 is a curved protrusion 568 with a stop region 568A and a upper
spring attachment region 568B.

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



assenbl ed state, plate region 570 is substantially positioned between 5
channeling arns 560 of backplate 554. As such, channeling arns 560 wil |

abut porty curved nmenbers 572 if slider 556 is atf & be
| at eral | ywa{alf/f@gzd Cooperating with ghanneling arns 560 glrﬂgﬁs&é ?I I zi ng

tabs 558 which provide |ateral abutnment to upper regions 574 of curved
menbers 572 (which are not positioned between channeling arns 560) if

lid i d | i | fed. Ll zi b
Thus. provi de SBiNG ABRGITEeATealon Shd, “CREASHA It bt el R0 8 BaRpRa: ¢ 554
and slider 5p8rtioh 58¥ WhithtScdudés & doWhwarely) tapicrstss mERber SBE! SPri ng

attachnent regi on 568B of backplate 554 and | ower spring attachnment region

580 of slider 556. Positioned as such, slider 584 is spri ng bi ased in a
downwar d di r ect i ofAS ShPwR ie iriguse S8 wherelit bagkplate S54and-slidepp56mre in arr 556 -

and stop regiQu,; b A Nl AN AN war d
novenment of Is? glgec@ rﬁéég ggtreéﬁ@ﬁob%@]o gig%{%@%t%ﬂt@g% ,3°3'J§’b§%%\'ﬁ’/§8’”%m1 he

cr oss- $ect i oghanneling a+me\860i of Baciiplate 654. Aisgpuch, ﬂ%lﬂiﬂiﬂ%aﬁhyﬁﬁei\kiﬂ adapt er
550 in its closed disposition wherei n_&i I N rai | .could be securely engaged

under | ower @8RY of @y ved embers:S r 996 is atlemptad torha laterally 558 of

backpl ate EE _ N . ; T

order o enattted"G4aberafing i cirmReliiy B¢ 560 o[ SANIRHY MLSRER WY 1

Bef ore trd1|e cbnﬁidb Iaﬁrﬁbam:tm'eatltd sppervegiods 5Tdof coaedinembers 52 (whichc hi E\d/eg
ing . portion 581 ' the. Lng tensi i

by Spr ng LeBie nef kbsioned hesken cignnelie Hied) i TdREboE S slamredtBr (i on

581 iqgpul | eﬂe‘l’élbl;ﬁllz'tﬂlé&f Stﬂ%%%%@ﬁu@%ﬁ&@eﬁﬁaﬁéé&?%ﬁ A otRge '

sufficiently nove pwar dl'y annel't ng portions backpl at e
554 to enabl commactidhbetween backpiatedSdoandisliden586: Aspringsg84 iscshowst.

Thereafter, handl rtion 581 is. released. . causi oWer .enqga nt
regions 576 S?ngqq%cgﬁe@ge@ntqpqqragnagghagﬁynpngegqq %4 °¥$%%li??%3%?’get he

cl osed di spoghd IcWerdprifgidiashment fagior 580 eNslidel 586, Hdsitfitdd d3stichS00/ 01199
46 Figure 59. 1 Referring nowto Figure 63, shown is DIN rail adapter 550

in a locked slsire®8diis goring bigsed imagdawnyasd idireefion. withtheabstment of siorr di y
pul I gg handp@mpber 582 of slider 556 and stop region 568A of backplate 554 providing a
limit to downward movement of slider 556 relative to backplate 554, as shown -
in the cross-sectional view shown in Figure 62, Figure 59 shows DIN rail
adapter 550 in its closed disposition wherein a DIN rail could be securely
engaged under lower engagement regions 576 of slider 556 and under tabs
20 558 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

_ handle portion 581 against the spring tension provided by spring 584. This
25 causes slider 556 to slide upwards. Handle portion 581 is pulled until iower
engagement regions 5§76 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
released, causing lower engagement regions 576 of slider 556 to ride over
30 the DIN rail, leading to the closed disposition described above and shown in



portion 581 until | ower engagenent regions 576 are approxi mately above 5
bottom | edges 564 of cutouts 562. Handl e portion 581 is then tilted away
from backpl at e 554, thereby enabling notches 578 of | ower t

regi ons 579A@1B2seat ed agai nst bottogp | edges 564. Stop 5?@%@?%% 579 of
slider 556 prevents | ower engagenent regions 576 fromfalling through
cutouts 562 during the initiation of this seating process. The seating of
10 notches 578 ﬁgevggts slider 556 fromsliding downwardly, thus enabling
handl e porti on be té€lteased. In this | ocked ‘6pen position, adapter
550 can be conveniently and advantageously positioned on a DI N rail
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disposition shown in Figure 5§9.
Referring again to Figures 15 and 18, each of sideplates 106 in the
preferred embodiment of circuit breaker 10 includes a pointed or raised region
20 600 and a pointed or raised region 602 along its top surface 106A. In the
. exemplary embodiment, pointed region or protrusion 600 is configured slightly
differently from pointed region or protrusion 602.
Referring now also to Figure 64, shown is a separated view of base 12
and primary cover 14 of circuit breaker 10, with sideplates 106 inserted into their
25 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 interal phase walls 20, 21, and 22. In particular, each sideplate 106 is
vertically slid into slots or channels (not shown) in its corresponding phase wall
30 whereby a parallel disposition therewith is achieved. Primary cover 14 includes



mat ch up and nate together with the top surfaces of internals phase walls
20, 5 21, and 22, respectively, when prinmary cover 14 is positioned atop
base 12 i he assenbly process. In addition, wherg shi&Ripbes 106 are
positioné@adﬁﬁ%ﬁn base 12, the bottgm surfaces of internal pﬁgse wal | s
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PCT/ | B0O/ 01199sitiegingianddunctionalitys t o not be sufficiently engaged and held
in place (if pointed regions 600 and 602 did not exist). Wen pointed
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12, pointed regions 600 and 602 thereof protrude above the rest of top
surfaces 106A and are positioned to make contact with the bottom surfaces of
internal phase walls 602, 603, and 604 when primary cover 14 is positioned
atop base 12. In particular, pointed regions 600A, 600B, and 600C make

20 contact with substantially flat contact surfaces 605A, 605B, and 605C,
respectively, and pointed regions 602A, 6028, 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

25 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 aberratfons in the molding process can cause the
internal phase walls of cover 14 to not mate perfectly with the internal phase

30 “walls of base 12 and top surfaces 106A of sideplates 106, potentially causing



of primary cover 14 onto base 12 (as cover 14 is screwed in place) by
digging 5 or piercing into the contact surfaces. In the exenplary
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circuit interrupter das defined in claiml wherein said term nal includes
?Mgion that contacts said-abutment wall. 10. The circuit
fined in claiml wherein said locking plate is formed of
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111l difcttbhoblel collprisigS L M s Thi's Sheet Has Been
i alhousing including an abutment wall; ’ -
~ separable méin contacts within said housiﬁ’g; i
an operating mechanism within said housing and interconnected with said
separable main contacts; i |
a terminal at least partially disposed within :sa'id housing; and
a locking plate positionable between said te_fnnihal and said abutment wall

for securing said terminal within said housing.

2. The circuit interrupter as defined in claim 1 \}vherein said locking plate has
a pointed region that inserts into said abutment wall.

3. The circuit interrupter as defined in claim 1 wherein said terminal includes
a cutout, and wherein said locking plate includes an insertion tab that inserts into

said cutout.

4. The circuit inferrupter as defined in claim 1 wherein said locking plate
includes an upper region and a lower region inter;ﬁon‘hected by a bent region.

5. The circuit interrupter as defined in claim 1 wherein said locking plate

includes an opening.

6. The circuit interrupter as defined in claim 1 wherein said housing includes

a base wherein said abutment wall is positioned.

7. The circuit interrupter as defined in claim 6 wherein said base includes an
externally-accessible cavity wherein said abutment wall is positioned.
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8.  The circuit initerrupter as defined in claim:8-wherein said base includes a
channel into which said terminal is vertically inserted and a ledge on which said

terminal is seated.

9. The circuit interrupter as defined in claim 1 wherein said terminal includes
a bent connector portion that contacts said abutment wall.

10. The circuit interrupter as defined in claim 1 wherein said locking plate is
formed of metal.
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