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Abstract: A circuit interrupter including a housing inclugdrmebamnppodarent
wal I, separable main contacts within the housing, and an operating
nmechani smw thin the housing and interconnected with the contacts. A
termnal is at |least partially disposed wthin the housing. A |ocking
plate is positionable between the termnal and the abutnent wall
forsecuring the terminal within the housing. 27 February 2004 1 CTRCU T

| NTERRUPTER W TH SECURE BASE AND TERM NAL CONNECTI ON BACKGROUND OF THE
| NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to circuit

ntorrupt or s revig WL AN TERRMPIER 0T H SEGLTRE BASE besor P11 on

OF- THE PRI OR ART AND TERMINAL CONNECTION

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
The present invention relates to circuit interrupters generally and, more -

specifically, to those kinds of circuit interrupters having a base into which a load
terminal inserts.

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

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

The housing of a circuit interrupter typicaliy 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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Internal

Further attention is drawn to DE 11 719 75 B, which discloses an arrangement for
mounting a flat switch piece, without using screws, in an opening of a part of a wall

A resilient element is adapted to hold said switch plece in a narrow portion of said
hole.

In accordance with the present invention, a circuit interrupter as set forth in claim 1

is provided. Preferred embodiments of the invention are disclose

dint
claims. he dependent



effectively enployed In a circuit Interrupter having the aforenentioned
Internal space constraints. Further attention is drawn tQ7Pebhiary/3§04/5. B,
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Figure 4 is an orthogonal view of the internal portions of the circuit
interrupter of Figure 1 without the base and covers. Fi gurg rebrgarfBoo4
ort hogonal view of an internal portion of the circuit 15 interrupter of

Figure 1 i ng%(igliﬁxn%he operating nmechanism Figure 6 is a side elevational,
partially br %%y vi ew of the operating mechani sm of PETBOGRILMY; t
interrupter of Figure 1 with the contacts and the handle in the OFF

di sposition. Figure 7 is a'side elevational, partially broken away vi ew of
the operating 20 nechanismw th the contacts and the handle in the O\

di sposi tion. Figure 8hissand sthix alijeststandnadvantagesi of the preekstningeation’ waw of
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t he operating neotbadirsentdakdrig o%nhé@tﬁiﬁ\biﬂﬂﬂfé%}‘a%hé@ﬂravﬁﬁg igure 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 ﬂ)rokegmgpbggmquw“l‘@f ﬁ@bleN@% Figure 12 is an orthogonal .
of "the trrcul 0

view of the crossbar_assenbly interrupter of Figure 1.
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view of the tri . ly of. the circuit interrupter of Figure 1.
Figure 13Bis a%gﬁﬁéwﬁ@?ﬁ:&r ﬁa{'n\"/‘?%twnof the trip bar assenbly. Figure 13C
i s anot her ort hogonafFiguiee®viscd i A i
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anot her -orthogonal view of the trip bar asse
ort hogonal vi ewcd¥er chthe iicyitipterupiesabFigurerigure 14 is an orthogonal ,

Ergur o 1 nl udi ng. ¢ reierd e S Yvbibidl view B f shthal sorcg: of egtiraits | <
an orthogonal vintatrupiteridfdmigure 1Fi gure 14 without the bias 10 spring.

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.

Eigure 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 9 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.



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 27HeBhiAPP®I4 Of
Figure 1. Figure 18 is an expl oded orthogonal view of a sideplate assenbly
of the 15 ¢circuit interrupter of Figure 1. Figure 19 is an orthogonal view
of the sidepl®E%esenbly, trip bar assenbly, and crossH4TIBEMIE| y of an
i nternal portion of the circuit interrdpter of Figure 1. Figure 20 is an
orthogonal , partially broken away view of the trip bar 20 assenbly and
dual purpose trip actuator of the circuit interrupter of Figure 1. Figure
21A is an ort hogonal Figurevd 3 istameorthogonaliviewsef the itip Bat assienribly of ihguiRuil B

I s anot her ortrm%g |t I_viff]a_.w of ,the dual purpose trip actuator. Figure 22 is
an orthogonal, partra I°y iR dn away view of the trip bar assenbly and dual

purpose trip actuat (igee 1385s Gnbfer brthBEER4l YRMEST tRE t@é?é{fag%ﬂsémgﬁ Fi.gure
y

23A is an orthogonal_view of the automatic trip asse circuit
interrupter of Fi gufddue 13Cyseactierortsogenralviaw ofthe dimbar assembly. he

automaticgtrip asse j ; A rt hogonal view of an attaching
structur esof t he tr{ﬁgé%gr1aadgs%@§%\%3°gbggﬁgaig'[erwc?ﬁﬁe?ﬂ'ﬂB?rrq.ﬁ?g}bﬂbf Figure 1.
30 Figure 24B is andigure 18Etisagothel ortheyored vieheofahé & barthssbmpRl ur €. ,
Figure 24C i s anot h%r. ortgo onal  view of the attaching structure. 27
February 2004 WO 01/1%88J PEBegenel.qprtiallyhrefenawaytyiew of agrortion of the

ort hogonal = vi ewirgdit inftemaitéaeHFiditte StihIGEME e FipHHrSsSahins iid1ggonal
vi ew of -an accessor 'trliﬁit I.evejru}of Itﬁe cprc?uﬁl |r(r3?tserrul>§?’1@?r&3f % 1.
Fi gure 25B i s anot h&Quse t1folgaampribognnab ivievh sinsitar ds Figure t14i witheethe Biadi gur e

26 is an-l@rthoggﬂﬁé_ view of the accessory trip |lever of Figure 25A
connected to the attaching structure of Figure 24A. Figure 27A is an

or t hogonal vi ew si nFigure 6 iSam orthognativiely dihREGERGES Wi the HidGirrl | t o0
Figure 27B is an or‘:h%goqgl, vi ew showi ng, the trip bar assenbly wt
igure 1/ is an orthogonal View of a latch of the circuit interrupter of

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 intemal 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 s another orthogonal view of the attaching structure.
_Figure 24C is another orthogonal view of the attaching structure.



10 accessory trip levers tilted. Figure 28 is an orthogonal, partially

br oken away view of a groove in the base of the circuit igmt}:@bmép}gyo‘pf
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
i s an ortho86hH{168%2ew of the primary cover and base of tHECT/IBIVGLHN
interrupter of Figure 1. Figure 31 is 8 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 el evati oncigurei 24D isfariotieeraatheganal visw ofithg atiavkingetrutlige. circuit

interrupter of Figurge 1 W ng the break-a regi on broken off. Figure
34 is an orthogonal 69%@% Fﬁg"? PH%'IV’%‘B\rg%Bﬁ'gg%ﬁSOMFEPMOéfhetﬂ@mt
circuit interr Upterrupbér dfiFigire 1. 25 Figure 35 is an orthogonal view of

break-away regions of the circuit interrupter of Figure 1. Figure 36 is an
ort hogonal view of tHgurgR$& isianether orthegonal wiaw ofithe actessont tripilever r upt er of

Figure 39 36 show neoueasUR RN HREhRR e bbe BiERo Pillerar tra a6h2 7
PCT/ 1 BOO/ 01199 ®inpected3s theattaching Stognoe of\Figwe@dAan | nternal portion of
the circuit interrypter of Fi ur?l 1 show ng the positioning of the

br eak- away regi ons '9“fr1-‘i23’ I3 agHrihpgggl vieyoSimilapte RiguneAfomith the angessory

| ocking plate afiplidergieguit interrupter 5 of Figure 1. Figure 40 is an

orthogonal , partially broken away view of the |ocking plate in connection
with the base and priigeyR7Ebisean ofthogenaliviewishowimgetheyip drar afssEindiy @ith 1.
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 orthogonal view of the primary cover of the circuit
interrupter of Figuré 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 cufouts in the base.



Figure 41 is an orthogonal, partially broken away view simlar to Figure 10
40. Figure 42 is a cross-sectional view taken along the | pgecArmflo®is
Figure 36 showi ng support nenbers of the circuit interrupter of Figure 1.
Figure 43A is an orthogonal, partially broken away view of a hole and
recessed re§iOHE%2 the prinmary cover of the circuit inteAGTUBIMAINS Figure
1. 15 Figure 43B is an orthogonal view’of a retaining device of the circuit
interrupter of Figure 1. Figure 43Cis a side elevational view of a
secondary cover nounting screw of the circuit interrupter of Figure 1.
Figure 44A is a crosEigyeeBBoisatn quthogomall yiewrafkam irtempal yogtiunt ekthie ak@mg 20

the line 44-44 ' showi ng the nmoupti.n rew and retaining
device with reg‘gee@&?'(r)sg E@ﬁﬁ%l egpﬁ%’fang @&EQ%E"W'E@#’%&&& gfeqkh%”%’r faeigns ebver .
Figure 44B i s aFiguos85sectional, partially broken away view simlar to
Figure 44A. Figure 4?, i s an expl oded orthogonal view of the base and
primary cover 25 of BHE 39 isan erthagosalvigw ef a lckingplate of thel ainogit intértupterscr ew
retai nnmentg pl at gf Figlgty e 46 is an orthogonal view of the screw retainment
plate. Figure 47 iS an orthogonal, partially broken away view of the screw

retai nment plate poskigureriddis\antdrthogenal getisliybroled swayofiew BEthBOHYpISRY €
of the circui tiniébﬁwﬁéﬁtg&t e#h%fﬁ Fiqure 1, 30 Figure 48 is a side elevational
view of a nounting s ¥ PSP RIMaTy, cayer @b the ciuit intgruntenof Bigure
February 2004 WD 01/16982 '‘PCT/ 1 BOO' 01199 Figure 49 is a cross-sectional,
partially broken a view taken along the 1line 49-49 of Figure 45 show ng

the screw retai nnent @¥&4! isran emeoganahartiplly broken away viewdimitarito Figure
interrupyer of jpgure 1. Figure 50 is an overhead view of a recessed region
of the primary cover 5 of the circuit interrupter of Figure 1. Figure 51

i's an expl oded or t hdtgural42/is@ncrots-aettional viel takérehldng ke life422057 F@%mle
primary cover 056 %ﬁ?qﬂﬁbr cuit i ntrgqué up%ﬁqr qQf Fi g{ur e 1. Figure 52 is 7an
ort hogonal vi ew'®d tsgpmrﬁme rs ofthe 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 clrcuit 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.



Figure 53 is an partially expl oded orthogonal view of the term nal shield,
10 base, primary cover, and secondary cover of the circui byimbRldyaicd = of
Figure 1. Figure 54 is a partially expl oded orthogonal view of & term nal
shield cover in connection with the term nal shield, base, primary cover,
and secondaMP01¢6%r of the circuit interrupter of FigurecinBfi/gave 55A is
an orthogonal view of the terninal shiél d cover. 15 Figure 558 is anot her
ort hogonal view of the termnal shield cover. Figure 56 is an orthogonal
view of the term nal shield cover, termnal shield, base, primary cover,

and secondary cover Fijum 49 ASeoRsIesartisl ' s 4
cross-sectional , partlgall / b?lo rg?] avvagﬁ%/lgaw ti@kﬁ%ﬂiﬁé@%ﬁa&%{@? of
Fi gure 56 showi MR 4949raf Figure 45 shougegrthe: $crew retajument iate sindrthe mdwrgingal

vi ew of .the cirglhs, A rupt.er of Figure l.,with a DINrail adapter
connect ed thereﬁ)ﬂ:}\tmlfilfgif‘ﬁ{éIF 'ﬁ rrgﬁe&p?ﬁg@&& - viewof the DINrail °

adapter. Figure 60 iNgam 8 ksimpaneeiead vew of atrbsestag kaiaH 6f tab pﬁih’%rﬁb&éra”

adapter. _Fi guretgl LS .En ort hogonal view of the slider of the DIN raill
adapter. 35 Fi gOfrtBe&YCyikinteryntarcafigyrednal , partial Iy broken away view

taken along the i -0 ' IR niL,sm._ Figure

63 is an orthogonal rﬁ?@\% %Ifi%ggﬁﬂlag%?ﬁhgéqﬁg%@ﬂﬁaq ocC %%&%@ﬁnd' tblgate.

Figure 64 is anbasganstiedmany taygootthe direuit ifterripterefFigured. pri mary cover 30

of the circuit interg; f_ . Figure 1 with.ihe sideplates positioned

within the base 27 '%ﬁ?ﬁf“ﬁgﬁ‘g&ﬂgﬂd’i@%@é teRmiP AL 150 o |

DESCRI PTI ON OF THE WE%E@aEWIIWIoB@&%ﬂll'lg@%wd?‘?id\nﬁéttﬁé‘?erﬁﬁr?é@‘sﬂﬁﬁd and
e

Fi gures ipand in particular, shown 1s a no case circuit interrupter

or breakeY 10: G B{"E"aﬂ_f eRMesrantsecRerarcovar ofthp sireuit ipteraptenfdagurne 1.
o an auxi 11ary or Lo 7o FRNEy KolleBRATREGRY Y8 S PR Ts
renders some i rRo¥enIcopoectionngthahe térmninal shield, bhse akirary covar, |zl secbfdary
mai ntenance andyd B of kil MBS Fh0G £ sassendly of the entire
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 ar'rangement.
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 63 is an orthogonal view of the DIN rail adapter in a locked-open
‘state. '
Figure 64 is an exploded orthogonat view of the base and primary cover

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



circuit breaker. Base 12 includes outside sidewalls 18 and 19, and internal
10 phase wall's 20, 21, and 22. Holes or openings 23A are pPr@EsbERfy Poo4
primary cover 14 for accepting screws or other attaching devices that
enter corresponding hol es or openings 23B in base 12 for fastening prinmary
cover 14 tWwdmyesi2. Hol es or openi ngs 24A are provi ded ror/is@eamdary cover
16 for accepting screws or other attaéhing devices that enter
correspondi ng holes or 15 openings 24B in primary cover 14 for fastening
secondary cover 16 to primary cover 14. Holes 27A in secondary cover 16
and corresponding holes 27B in primary cover 14 are for attachnent of
external accessories as described below. Holes 28 are also for attachnent

of external acc@E%’BngNrQE/THE RREBRRRED EMBRDIMENT as descri bed bel ow.
Hol es 25, which fee S nd r cover rjoar over 14, and
into base 12 (one Sld% Vﬁ?chg'\ czlra ines agd e"z'g%rleﬁ\?l M%f;ﬂrﬁe@ewhpwn
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ities 31, 32 t | f t
breaker 10, SocBifANS RiueRlendds Y 8o yiBallRaursy deomeruanatioe pirai ng

36. Prinary Covarcuﬁ%realcérude‘éseai2pith'iIBéé’ oL siBeR ' ndl e
40 (Fi gu:lﬁ 1) protrudes t hr ough 30 OE@I’]I ngs 368|an QI’I§19%§B fg@gdnér@
al

convent i mekfifse wallsdhudi. 1andogn Helrs orcoraningsn2BA era pravided inqirintary t
breaker 10 and t r 27, Febru 2004 WO
01136082 10 PCHEE ?Sgé%“"%‘“?r?%e ¥, %%P%%%qhﬁ‘%d’%&? At SIS de
an indi cation oforteispondiag belesfor openmgsf.23Bmebkﬁ12fbr\fdmérﬁbgpﬁﬁh§ryp&ﬁrbt' hgn of
handl e 40 corr S | egend on, secondary cover 16 near
handl e openi nge@gy\ﬁ% 1:#:” Ha’éeasr?ﬂlgp?mﬂgéggésarﬁk%?‘ﬁ@‘? d i pesnndap; eavesr161feri s ON
(contacts cl oseafceptifdséreasioretiferat@BRinY. d@fcegmﬁ%ﬁ%r(&%%gﬁoﬁ%é’ﬂﬁlﬁs%'1’9 to,

for exan% , an overcurrent condition Secondary cover primar
cover ncl- ua@qngasag@qnd}nmary cover 14 for fastening secondary cover 16 to primary

cover 14. Holes 27A in secondary cover 16 and corresponding holes 278 in

| primary cover 14 are for attachment of external accessories as described below.

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

cover 16) as described 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 fo electrical terminal areas of circuit breaker 10. Holes 26A,

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

through primary cover 14 and base 12, and are provided fér attaching the entire

circuit breaker assembly onto a wall, or into a DIN rail back pane! 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 internal accessories of circuit breaker 10. Secondary cover

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

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

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



openi ngs 42 and 44, respectively, through which protrudes a top portion 46
(Figure 1) of a button for a push-to-trip actuator. Also Qh(p@gr@rngzd)@ﬁd
conductor openings 48 in base 12 that shield and protect |oad termnals
50. Although 10 circuit breaker 10 is depicted as a four phase circuit
breaker, th&PMEE®At invention is not Jimted to four-pHAIEBYWEIAL i on.
Referring now to Figure 3, a longitudinal section of a side elevation,
partially broken away and partially in phantom of circuit breaker 10 is
shown having a, load termnal 50 and a |line termnal 52. There is shown a
pl asma 15 arc atc@ippsdistatec Hdarile 46/may atsoisovide ansihdicatia of thassanilgf 56

d t L ' nbl 8. Al i t act nbly 60,
2 operating notFier 30UiRetl Geingiias L ARadle 4B cOmpepRrsgiioR legesiabi o
in Figure 3, efmohshbaaponfsedonasyt c&fe?qlﬁeﬁeérohé}ﬁﬂ%égr%n@lg%és ﬁ@ﬁcﬁng[eg}lgal

50, line term’.ng] 52, gl asma_arc accel eration cha

assenbly 56, ar'BIsBtesWhelhar sirait breskenl iISON (ontitacis closedp BRfitontsds as
shown andsdescrg | f s often e herein to only one such
group of corrponﬂelér?;';_’_sC'EIﬁll.cfﬂlyﬁelatﬁra @%’ﬁg@?t@% sdhgotrorj?ﬁg LIRWP Iyt 2 QURrewsTang

Ref erring agai reangitenjurSecdndandcover 8 and tprinfdrg Udoves Mhi'n‘éiﬁdéhr‘é\é%n? 15! de
el evational vie E%FP%h%hi nte4nal mcgiki ngﬁggf circuit breaker 10 w Hout 25
base 12 and covers gnq &4, Zegnectively. hnugh whish mrpljudss adop ipoviionad6

i ncludi ng a sep&igate1 ) efRebutiingd AR e | ower

sl ot not or asscls,\(rrbgfl 56B. lj]pper g?rggjg{n%ﬁlrﬁ%ggs%onrg%@%&%ﬂ%ﬁﬁ‘g‘?@&muﬁtﬁber
slot notor as<ERBINgsHLI brsess2 hatrshieldiandrpratest InziceerdinglsiS0.b Withbagh

U- shapedjguppergisl r plates 68. Sim.larly, |ower slot notor
assenbly 30 56I§Ii n@fbﬁ es ;qa?mgrgﬁlé‘?égt é%@t %’l"'&@?@ﬁb‘f'ﬂ?”ﬁdﬁ??*ﬁd* #e wresenh
which are st adiention iendtyinstedicolfowreghaskaiperationt asserbly plates 72. Plates

68 and 72 27 Februa f2004 WO 0i_1.169§u2J PCT/ I BOO 01199 11 are both conposed
of magnetic materi al > E40§ "GP0 Hure 3y pdongitudingl seation=d aj side elevatiom ar c

chute 74 wi t hi partidy brol@heavi@sind BAE to | rallel
angul arly offsglté arg chut ew_%fat eg 7g"ﬁfﬁ?‘%ﬂf‘ﬁ'ﬁg‘grc'fgﬁigﬁf%ﬁﬁé?5’%%{0% known
to one of ordi M&V{Pgs lepd terminaliS0cant a line tesminah52i Thens isashoweyd plagmibsher

assenbl y1 58 i s FPabR4&hsh 8ishber 54 comnprising a slot motor assembly 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 s!ot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
motor assembly housing 66 within which are stacked side-by-side U-shaped
upper slot motor assembly plates 68. Similarly, lower slot motor assembly

30 S6B 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



di ssipate electrical arcs that are created upon separation of the contacts
of the circuit breaker. Referring now to Figure 5, shomgi;'$egfhaﬂy;§(jt;2|gonal
view of an internal portion of circuit breaker 10. Each contact ‘assenbly
60 (Figure 3) is shown as 10 conprising a novable contact arm 78
supporting 186%2a novabl e contact 80, and a stati onar PCIEBAEI9ar m 82
supporting thereon a stationary cont act! 84. Each stationary contact arm 82
Is electrically connected to a line terminal 52 and, although not shown,
each novabl e contact arm 78 is electrically connected to a |oad term nal
50. Al so shown #%@ koth compbeed akmaghetic @6terial.ch traverses the 15 width of

ircuit breaker 10 angd.| tahly di : internal portjon of

base 12 (not - shown) okt R shaRBRCH, BENaR anperchite /4 Witiner

described in_ dewhich ahe howiioridtReoBl:RENIRNCARR RN SRy i) SRAlle contact
praces novanl e

arms 78 to rotate info or out of a disposition whic
contacts 80 i ntti®Plater 7&and aniuppesarc unner 764. obs kiaven tocame ofardinary t h

fixed congacts §dind 0. S Lhcl udes vapl e contact cam
housi ng 88 for e_ac.lﬁI R%Dg\&b@%te:ra é%%ﬁa@%é?ﬁﬁ%'%%r ?Wtﬁbgﬁ'sb eCeNPANsed in
each housi ng 8ddisgipate eladﬁiaﬁhamsﬂhabérb&r@ﬂéﬁ@?bn%émrﬁﬁoﬁ 6f thelcahflty of

di sposed. UnderthBorrrakBW%krcurrstances, novabl e contact arns 78 rotate in

uni son with the P&rst! $'- crossbar assembly 86 (and housi ngs 88) as

crossbar assenbly 8@ReférringtirRfneeh ?EuFé 8CKNASE i@%n BﬂH?%cﬁ{aE %Lﬁq\pég%ﬁgw%mct i on

of operating nmechani sm 62, However, It is to be no |l e
cont act arm 78 Rostian efcifcyit brrakee 19.wEabh sohtant asspmblynale(Fgute 13) i/ siedwit be

rotati om@f cr : icular, .in certain dynamc

el ectr o-1rrggnet iC ﬁl t{lj-gtsalS @ﬁg%m%gg%‘a{?&fﬁﬁﬁesw@m*%w adgnovghle %Q’H@‘ét 80,
upwar dl y about anidvastationa§Ccantate rarinh @2 snﬁﬁmmﬁomb%tﬁaﬂﬁé@& Eogges.
This 30 is refetrred tto as "bl owopen"” operation, and is descri ea I N
greater detail wo% 'OWFP'H@%@%? §2/ig elacticallycomnactss tona ling demminal 52 gur e
3, operating 2andehi W KR4 érlnp?é) 0) hani 62 is
shown. Qperatin ?rec“r?ggi ;snﬁpggo%eg%uct urg’gljﬁ%{;{:ég u{nsc %@ﬁcﬁﬁ?%oglﬂ?ﬁ%r to
that shown and {@adead eaninalbQihlise shavmisascrossbanasseinii 86 Wakhitaneadsihme S,

1999 to Ml i NgQuEHH of &Euﬁ"break%?ﬁbtzin%dis"rgarta%i)i( %is%BSS‘J( 5h an internal portion of
base 12 (not shown). Actuation of operating mechanism 62, in a mannel;
described in detail below, causes crossbar assembly 86 and movable contact
arms 78 to rotate into or out of a disposition which hlaces 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 éach movable contact arm 78 is free to rotate {within limits)
independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
upwardly about pivot pin 90 under the influence of high magnetic forces. This

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



Vi th Doubl e Rate Spring” and U.S. Patent Application Serial No. 5 Eaton
Docket No.99-PDC-279, filed August-, 1999, entitled "G I QRifebhiHnE GOt er
Wth A Trip Mechani sm Having I nproved Spring Biasing, both disclosures of
whi ch are incorporated herein by reference. Operating nechanism 62

conpri ses aYaHE#P¥2arm or handl e assen‘ﬂy 92 (connected tRSTIRYAEIE 40), a
configured plate or cradle 94, an uppef”toggle Iink 96, an 10 interlinked
| ower toggle link 98, and an upper toggle Iink pivot pin 100 which _
interlinks upper toggle Iink 96 with cradle 94. Lower toggle link 98 is
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di sposition sho
Cradle 94 is free to rotate (within limits) via cradle pivot pin 104. Also

provided is a handle assembly roller 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 position wherein it abuts hard against a lower portion 116 of a latch
‘cutout region 118 of cradle 94. A pair of side-by-side aligned compression
springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408

30 s disposed between the top portion of handle assembly 92 and the
intermediate toggle link pivot pin 102. The tension in springs 120 has a



unl atching cradle 94, notw thstanding the spring tension, because the
other' end thereof is fixed in place by a rotatable tripabgehagpesily 122
of trip 5 nechanism®64. As is described in nore detail below, tri’p bar
assenbly 122 is spring-biased in the counter-clockw se rotational
direction a2 H46%8¢he internediate latch 114. This is tRETIBHWAEPd | at ch

arrangenent found in all dispositions %f circuit breaker 10 except the

TRI PPED di sposition which is described below. 10 Referring now to Figure
7, operating nmechanism62 is shown for the ON disposition of circuit

breaker 10. |n tehienalitsposd lowen poftiont Gt cf oB&HIa0d adinstiir inlepmediald Atgont act
with each ot heH V\/nlersb¥) eE'ﬁC”' cal current _may flow fromload termnals
14, lotae OR

50 to line ter 4 gisgesition shewn iR, Biguir6.drichdil4is pravested fremdl e
40, and thus fi i 1 Ln_a
count er-cl ockw agg&lélwp gté{r?%ﬁg(it @&?ﬁh@ﬁa@ﬁﬁ?@%ﬁgﬂﬁaﬁgfsﬁa r?%%%ts,létrtﬁ%?{rp%& ate
toggl e |ink pivend thereof éfixed ibeldcefbyue ratetbletrip ibar Besanidp 19R0f s 120

(Figure 53 att .heret g _and to.the top of ,handl e assenbly 92. The

i nfl uence%of sg'ﬁ?%gas“t'%}’géﬁc s'@geﬁ%d_ 'P&@%Pé;eﬁ"_ﬂ??q%' tani’ar 6%%%""‘_?‘5682@ li nk
98 to assume tdpeingdraddddn tﬁé\@&ﬁhtérﬂct&bl@%é@r&aﬂéﬂﬁﬁir@&bﬁ%@gﬂﬁ&tr@ votal 20

I nterconnection with crossbar assenbly 86 at pivot point 90 to rotate

crossbar asserfﬁ’ieyng'éiaf%|afqli'e1%U'Fhi%iﬁ%\_ﬁ@&ﬂ(w lajhr acangementtivund iotadit i on of
crossbhar asse : ate,in.the
counter- cl ockv%ﬁgsﬁﬁp g?;f'?@%ulgﬁ'égg(%rﬁ%%%?/II}%I?F@EP%Q@PQQ{E%WQ@&S 80 into
a pressurized desatibetibefowpositi on with stationary contacts 84. It is to be
noted 25 %hat cradl %4 renai r‘%f.atc d by . internedjate |atch 114 as

i nfl uenced by trip RHAAI"OM B4 19488/ CPEIRINE SIPGhENisIyBe I showader the ng
mechani sm 62 i sONkispashtion of BreuilReBRED (i mRABIdidRRIBH, &rtsits Bonaaer 10
The TRIPPED disposjtign is related (except when a manual tripping

operation is pée§lated (neontact withisesh athesewbaieby eleatrical comentinayfeni ng of
Rt by HERBRATE S0 RSN 7 TR SSAL I S0 v
01/ 16982 PCT/ | B’&nosnimsaham'4ouammMsﬁb<ewragtabmw\aa1rdlé assermpBlpdchRy s S0 and
line conguct or %t%?éd i-lr;haecounter-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 fo 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 uitimately 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



operation of trip nechanism64 is described in detail below For purposes
here, circunmstances such as a load current with a magnit uge RyaRAMDEH @
predeterm ned threshold will cause trip nechanism®64 to rotate trip bar 5
assenbly 122 cl ockwi se (overcom ng the spring force biasing assenbly 122
in the oppo¥q{Q¥W182ection) and away fr%n i nt er nedi at e | atRGI/IBAMOII9Ph| s

unl ocking of latch 114 rel eases cradl e 94 (which had been held in place at
| ower portion 116 of latch cutout region 118) and enables it to be rotated
count er-cl ockwi se under the influence of tension springs 120 (Figure 5) 10
i nteracting bet MEﬁnttﬂwmg)Ipetwbehamuﬂ corahstorb 59 a9d line dohdectbrat s MEGH at e

causes pivot pi SPeBBahEn medhare: Bk PSSR dpahpalow. o pIBoRSRIS e
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assenbly 86 causes a clockw se notion of novable co
resulting in a E@@éﬁjmfﬁdﬂbfﬁsbbldmﬂtmusstrﬂﬂnadmm 61He r@thm/mp&mnuence of

events regults Iacedlnto an.internmedi ate di sposition
botween | s cprosspriad 328 oGy BeRMp b shrad r0s RirSrateamme bR | on
(as shown in Fi ijuthe OpMSIteQﬁmtiOﬂ) arid awaRfrBhERetnegiatd ltcdM1£i Tigei t breaker
10 can not again chi e%’latc%&msgl | sposition (contacts 80 and 84 cl osed)

until it is firyploskiagg Qf'sleéﬁﬂqlﬁﬁ ﬁ@ (wb@hérﬁd@eewheiminu plackestcr i bed
d 1 bel h
n detail bel oWowdebBiioh eI AR childht Febich 1 P RIrRRIIEERY of:O?%‘Pé ' shown

during the resetting operation o circ whi | e
contacts 80 anﬁ)lsﬁefr‘éﬂﬁwse)pleclﬁrthemﬂuenee(eﬁueh'stbneﬂmbgs a20 iggdel8) novenent

f handl 40 t t
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handl e assenbly roller make contact wi th back regi cradl e

94. This cont act34SsPPLOt p@r%ﬁi\"é’%ﬁ’t@&d [cackwiseanscumwardly 4o ss @atmel e pivot
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15. 15 separation of contacts 80 and 84. The above sequence of events results in

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 odcurs 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 Iocalted between the top of handle
30 assembly 92 and the intermediate toggle link pivot pin 102, until an upper



portion 124 of latch cutout region 118 abuts agai nst the upper armor end
of intermediate latch 114. This abutment forces internedpatephahfeogyls to
rotate to the left (or in a counter-clockw se direction) so that" the
bottom portion thereof rotates to a disposition of interlatching with trip
bar assenbl WO@A698 N a 5 nmanner described in nore detai |pdraBmmiigdhen, when
the force against handle 40 is releaséd, handle 40 rotates to the left
over a small -angular increnent, causing |ower portion 116 of |atch cutout
region 118 to forcefully abut against internediate |latch 114 which is now

abutted at its bonien 1246f ek Bﬁtbu”e'gﬁmbﬂ'B a@lﬁ§§$?|héttﬁ§ﬁ{?p% @Hé} %ﬁﬁgker 10
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be noved count e'r“*‘%,fm%’lakﬁb?écf(ﬂwmblswé:utmenttfomsctuem@d[ﬂu latich a4t irstate

d ted F t b di st ur bed
o Cont Aot s iRe foft i ¥ bubf. ol Rl e e el OERT R moffomrhartion omt
contact with eatml'eﬂfmmatesl-ﬂomdieposmdn @fﬂnl@ﬂgﬁcﬁmgr\ﬁfﬂtnp%’f’%&érﬁ@yﬁgbl ina.

exists, a tr| PP 0 on, such as dep| cted and describ oVe With
respect t 8 Fi gu#'gﬁ%e rf%if’cﬁ ed in maredeiaih belowa Jhang when the farcsagainst haddia o

Aaenbly oA and | onr o i O PUBES L0 1o 3 smithRon b Mgk

assenmbly 56A and |ower slot notor assenb
functional |y si$AUSHQ lpwer PMDndéﬁmfiaiducmtnuUe'tcem '&t@tfe&eﬁ?ﬂly%ﬁht %@ﬂﬁy 760

i ssued June 8, | at es 68 and t her eof
form-an essent Ilé%?r%e& E)eg%aﬁﬂe ‘p@ﬁwﬁ '%B%@@PE%&F&S E’H’ef gad @gainst ¥ip hﬂf
contacts 80 anda@embmzmecmgt bveiakéer 100k tﬁeﬁmhé@Flﬂaﬁ bQﬁorP%v%i
eIectrlczh cur nt| ues. to flowin a npbvable con act arm
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pl ates 68 and | ower pl ates upp '69\ and | owner
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30 the ni t ud %of t&ﬁelectrlcal current flowng in the arc e stronger
the 27 FEbr uar PeS¥B N HFEERC 1¢ Gighire-B-mayayain takeplacescausing contacts 80 and

84 to again open.

Referring again to Figures 3, 4, and 5, upper slot motor assembly 56A
and lower slot motor assembly 56B are structurally and functionally simitar to
that described in United States Patent 5,910,760 issued June 8,1999to

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 568, respectiQer. 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



magnetic interaction and the nore quickly contacts 80 and 84 separate. For
very high current (an overcurrent condition), the above pQ¢¢%§§E@VQMppes
the bl ow open operation -described above in which the novabl e contact arm
78, forcefully rotates upwardly about pivot pin 90 and separates contacts
80 and 5 84?“Vﬁﬂ§330tation bei ng i ndependent of crossbar P&F4BINI986. Thi s
bl ow- open operation is shown and desch-bed in United States Patent No.
3,815,059 issued June 4, 1974, to Spoel man and i ncorporated herein by
reference, and provides a faster separation of contacts 80 and 84 than can

normal |y occur emagneteinteactidn #fd hetmbrerjuiekipesitadts 80 A SRatRY TFQ)E‘i p
mechani sm 64 as_10.descri bed above in connection with Figure B. Referring

now to Fi gures, Y4 high Curssrd (apovermerrenticengditign. éhe above progesscprovidesvtid a
ortion of operpBo é’f?&ﬁ‘@. a1 i m._hQusin 88 of

(F:)r os!sbar assgnblmglmgg? Cam ﬁ%auﬁ%émgg&%lgg}’@ug‘e@mgh g{aemﬁ]gf%qq$8%ﬁagﬁﬁrg‘ gﬁsposed

therein with a foiegiulsmtades spwarndy aRfit pivob pit $ladbsémiraes toatittd 80 bayer 126

and the bgttom f using 88. Housi 88 is configured for allow ng
verti cal ?’}Dt i ong‘g']ﬁh'%arﬂ{éﬁw Ibg%gr’"qeﬂ?“giﬁﬁp&fs‘im%ﬁﬂair AgSemMiY 86 Thig blpwropeso i s
integrally for ratiort R&sheWnsardedédberi Hitdd) hgare 12)
that extends f p?ni’;tf{]& bot t om 88A of nﬁ%ﬂ}sﬁg- 88%?% %@%@Z@gggbtgﬁe

direction of cdff ot .l 4gto Spesimaniang tacarporatasbhereindsyr reférence sand
descri bed abov I : t |l pckwi se _about pivot pin
00, as shoan | B Gerd e EalsratoroFbcfiadi? 8BiaRR 6% R5S a8 fefoclt our a3, ot
contact arm 78 theresult ofia trippmgeperationsger@ratet byarigechamemiepa®f cam

foll ovver1626 an fOéCcz &ol | ower 12@1 do%}é/ard, thus conpressing spring 128.
An openi ng 888 TECHBrE 2heYe INFOPRECUnIty FIGUER P25 housi ng 88 enabl es
(provides clearance for) this rotational novenent -of bottom portion 78A of

contact arm 78. The ReferingfnospierFiggre8 3R, 131, BhEME! sidwh inl Figiideeh &k §aLy that
which is necessar‘éptfo enabl e this novenent, with the restulting siIze

det er mi ni ng how'F% T BAOFYUyOhoPsting resehaniymeR dnguding ame pethetesn om 88A of
oo o sty ISaH G o Bsbar e 0L oo s forn g
11. 27 Febr uar yollayeer 126 disposeddhempiwitiBaooainressiord Spring 128 connected
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.



The positioning of barrier 130 then substantially and effectively protects
spring 128 and cam fol l ower 126 from hot gases and debri s oyh@brapeo@i4 en
formed during such a bl ow open operation and which flow towards barrier 130
fromthe direction of contacts 80 and 84 As crossbar assenbly 86 is then 5
rotated cl oMOW8E%83uring t he subsequent "normal " trippi ngPCIPBIEAXIINN
generated by trip nechani sm 64, the both om 88A of cam housing 88

cooperates with barrier 130 whereby this protection is continued. In
addition to providing such protection, barrier 130 beneficially

strengt hens -t heTha pesianing ofdiametmmbthmnrsybmntmﬂyarhieeffeoamy@roteetebodl ment

best seen in Fi 0 ba rier des to r oQves 13OB and a
bot t om el ongat € %ang 1#%@1 "RHPE%EQFBW'F. I%Eﬂagﬂgﬁbf‘% at 38 PieMmt i ng t he
nol di ng of cam foanéd aari oﬂeégrow feveraborrh and
13E, shown Is tﬁrcﬂ_gltbar lri?ggtséusenbl @ge @‘%trrl n@%ﬁ@fﬁhgﬁ%ﬁ)%ss%%ﬁﬁr Jr%gz

includes a tri %ﬁl'r%qﬂamofcqmtacus&(lmd:a‘h As ctodsbarn assenbly 8lis thlenp bar s
or paddl eg 142, in&i‘@lelﬁmE% Harlkﬁ‘évers S%ﬂ%’idﬂé@?% Dmﬁﬁg)”e:r%f pur pose trip

menber 146, an accessory 8t i on of each

of which is degggniepated bytmtsmechadﬁem-ncm th%@MBBAMﬂc@n‘hﬁd‘sm’g‘@B are tapered
I n shape, and are IFa:le r@]jIl é Igsd W t h '5_ shaft 140. For reasons
di scussed bel oVf{P°RE ?g'ﬂ b@@rﬁ wheselycthis pretection s eandinued. leadditioren in
Figure 13E, a Ryploviding siiéh aa%ttélﬁn’bhnganﬂépti30'§éﬁéfc¥%gly%ﬂeg§f%ﬁ§‘tﬂe4% e
interlock trip actuating p protrusi on or region Térf ace
surface or rengfﬁaml'MSIWr&&) Imatheassmmaryemmm bestsasmien Flguretiast seen

< eppad . T ogl A o4 H0AE B ibbrkel T ot & phim idiled oBr e HBRCL: T

surface 154A. Adhich amnne!uﬂedionlgfbﬁfablllfdmngfthé-ﬁféldlﬁg @fcﬁ.ﬂﬁh@ﬁém%%ﬂlon 156 that
25 includes a cavity 156A (Figure 13D) formed in the underside thereof.

Referring now to Fi 5,.and r 4.1s portlon
of base 12 with a pgﬁl'é ‘%(?@'?91%?“’ %5'9%?%%I%%8n&§%1%%%? HFigRREr 10
i nsert ed therelasseﬂiblymm&fftmsﬁﬁ&hbﬁ'sm Méldéﬁ'ibl $229fcﬁfde§'?thb3{)ang9ﬁ’é°f?d
bet ween outer m&gx\{vaﬁl s, 18 and 19 of base 12 gure 2 I S shown

ext endi ng and 349 P conpestad armabindesrs Pbﬁ@ dlen 162, mageeticiripdats and
ledges 208 of idpiRuBRs 144, BERLKRATIPSSD thip Meftel 6982 ahf - ‘accessory trip levers

148A 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, multi-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 1 50 having a protrusidn or
stepped-up region 152 and a cutout region or stepped-down region 154 with a
surface 154A. Also connected to trip shaft 140 is a contact region 156 that
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



PCT/ 1 BO0/ 01199 phase walls 20, 21 ,and 22 of base 12 (only phase wall 20,
and thus only one ledge 202 , is shown for the sake of sibmHsbgiahy2004 S
best shown in Figures 15 and 16 wherein a portlon_?f éghp_bagoﬁizgnFLy 122
h been cuf away for ease of illustration, a cavity I S _
|239e 202 OVKVH?é¥ﬁaI wal | 20 in whichjs 5 seated one eR§TEROORIESNpr ession
spring 206. The other end of spring 206"is shown contacting contact region
156 (partially cut away for ease of illustration) of trip bar assenbly 122

in i | ' ' 13D) th f. Positioned as

Stich. spri ng. 0B aRoVRIRED. 2o i 22 oLiASeiia @BlyRpos Vel 29, end thusposly ool

i as f t det d ' 10, Ledge
205" of vl 1 20 ?ggjeigg?f 1 SRR T i€ s pf MRS, 5% 6kes 3wb T Bl 155 o
trip bar assenmb®Rd @E{hﬁfilm Agorlierightria Gar dsmgnl?ipﬂzﬁgﬂsosdbefﬁlﬁgp%% g,é-lr?rg,lgﬁtg i gn

f mbly 122 : e s force. [ ) D
'? ri pg?zg o%er 521% i '@%@@'&%Q‘f"ﬁéﬁdﬁﬁweﬁ;@ E%ﬁ%‘ﬁ'ﬁteg}?' Wik @Pdn whichdavi t y
204 has ab el csegteddnoRadiola comBBssion "s’bﬁﬂ\? goe.p%e%’é‘r%rﬂ' %g"ﬁﬁ?wg' ;%9 dth

| edge 202 and 15 cavity 204 to be easily nol dable. Opening o
wl tg hat is srralﬁi@?”"‘i tingcoplasteagion bgﬁ tnariially cabewsy farlease wpillusigatdy does

; i cavity ' 06 i Sily
osenbl od i nto ar e S4sEhtRPFEs B RYbRE 1A batp AogE Fiotrer R earsdt , 204
s T v Bt ars 7o ooty sprime0s biided & Sooréiosals and ndSRAD! Y

i - . . | Cl . h
B eSS e oD 5 A Lol
substanti@l |y Wiedge20Rrofevanalo BpasRionsd sufCienfiPhpads choonﬁé;c{?%%@cg@;@ﬁﬁgpy

val uabl e internal space, and Is not directly ‘expose ga t may
be generated W H?hg%ﬁqnwy {128 se dhatledgr 2GR dbegypotdmpade cibckivise rotativh of

di ti f ar (i [+ LT, ; i nternal phase walls and

thesi devel | s G ned 175° (gaifet v DS (REL MERRIR EER obdip wonne

gases to subst ®perationyasfdasgsribed belmd m*shOWm]pesbﬁplﬂigt‘tﬂealgﬁg%@gﬁg?ans;ﬂ I ng
[ | ' |, 4 S _easy to ricate, |eadi

200 521 SOMEY SRl B 25 R obendoh b Sembiracionds A0 et 30

Ref erri nth now tcavilj 204 & B easilyomBIdable. rmsémﬁmg Qeﬁﬁakaé@iatrﬁﬁ -tnéﬁ%‘ét@%ﬁ

i ncludes a nain nmepber, 210 havi ng ends 212 I ch are bent towards 27 .

February 2004 than ihe diameter of spring 206 so that spring 206 does not 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
éasily 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 bage 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



WO 01/ 16982 PCTI TBO0101199 19 other and i'n which are fornmed hol es or

openi ngs 214. Extending frommin nmenmber 210 is an upper 2 #ephappsddon 216
and a lower |atch portion 218, the |l|atch portions being linearly offset
fromeach other in the exenplary enbodi nent. Lower |atch portion 218

i ncl udes a PYOEWng regi on 220 with ? bottom surface PCIABMNOIEI a
cutout region 222. Referring now al so b Fi gures 18 and 19, shown in Figure
18 is internediate latch 114 which is laterally di sposed between

sidepl ates 106. Holes or openings 214 of latch 114 are nated with

correspondi ng cothetibad in Whizhatgifemsed holeBdRpentysé 313, SEQGRER '
provi di ng a pivot m%rgea for 10 rotation of Iatp?h&%%4. Prot rusi gﬁ?%?ﬁ?lﬁdents

226 in sidepl at BEMPGE 24V &y Awapper etcdhhperdipn 218 andng lawes latoh aortton 218, thech

114 in the cl ockya ' ' ' ' [lppiLN ratjon as
descri bed bel o&%ﬁ?’?ﬂ?gé%ﬁ‘?ﬁﬁﬁ%ﬁm%&t ﬁ(g@%aéggﬁ#gﬂfgf&?wgg‘%%ﬁgﬁr@#W| th
a portion of thewenlathrmirtionn218 inglside$ agrottuding fegiorka20 iith & bettofi silifack
parti cul a&, thog'oﬁhogn 355 in Fi %ére 18. As descri bed above, trip bar
assenbly Ps |at AN A QOYIEIIPB 942 v di sposed between outer sidewal ls 18
and 19 of base 12, and is rotationally biased in the counter-clockw se

direction by spring Référritcgingw fiso AFigufasi1d nd 99 S4HowWn ihrpqﬂg,j,.gt-]@hgng
arrangenent found in 'ag%!,\lédl spositions of circuit breaker 10 except the

TRI PPED di sposi'ieghedigiraich tidomhigh ig lataraliv dispeseskbatyween sideplatas t0fwn fi xed
i n place by int | i ' f ¥ Ly 122 (a
portion of tri pﬁ‘ﬂg?g_ggéﬁ}{%ﬁﬂfﬁﬂéghnﬁ%ﬁﬁ gl{ef:ly%f@ 5‘%”%%@9‘%5@%8%% of

i |l ustration). Rratrgsiens enindents @24 s sidepltesi1 06 drofidihg aqiivdt e forshown

mat ed wi pr ot d igterface 150, w bottom surface 220A of

pr ot r udi #3 regi%@'ﬂgg’fﬁgfl ﬁdbhaﬁ'l’sl%séﬁ '%ﬁ#%égs,”bﬂ aigs 19 prevdeRi p with
25 surface 154/stop fortitratiigane rdtafion bPREh | B Mhhe elockRiBe B cfidn WhRlRh 114 is
shown abutted hard ‘ﬁ&ai nst. | ower portion 116 of latch cutout region 118 of

cradl e 94. Be®fGHE JUItgiR tipring ongratipnasedesoribad belowkwi se rotation due to
the engagenment of |lower latch portion 218 with internmediate |atch

prevents the bount of 50 of oocur o oaf aqdeitl 92 i AILARORMIR £ 0868 o ng
the spring tendh@itemabwerkingg of zircwibbiggker PO aluding, in particular, those shown
15 in Figure 18. As described 'above, trip bar assembly is laterally and
rotationally disposed between outer sidewalls 18 and 19 of base 12, and is
rotationally biased in the counter-clockwise direction by spring 206 (Figure
14). Figure 19 shows the Iatching arrangement found in all dispositions of
circuit breaker 10 except the TRIPPED disposition. Lower latch portion 218
20 of latch 114 is shown fixed in place by intermediate latch inferface 1500f trip
bar assembly 122 (a portion of trip bar assembly 122 being partially cut away
for ease of illustration). In particular, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of
protruding region 220 of latch 114 in an abutted, engaged relationship with
25 surface 154A of interface 150. Upper latch portion 216 of latch 114 is shown
abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
' Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,
the abutment of upper latch portion 216 with cradle 94 prevents the counter-
30 clockwise rotation of cradle 94, notwithstanding the spring tension (described



WO 01116982 PCTI | BOO/ 01199 20 above) experienced by the cradle in that

direction. However, during a tripping operation as descri trip
bar assenbly 122 is rotated cl ockwi se (overcom ng the sp??%bﬁgbg?@#
provi ded by _spring 206), causing surface 154A of internediate |atch

i nterface 13‘6{)@66’%& ate away fromits fbutted, 5 engaged RCATEBAHWShi p with
protrudi ng region 220 of internedi ate Stch 114. This di sengagenent

enabl es the spring forces experienced by cradle 94 to rotate latch 114 in
a clockw se direction, thereby term nating the hard abutnment between upper

Lat ch ti 2alfo , i . .ot.at ed
Count of - ¢l 0ckvi 56 oy e ard cyne PeAEnR! bR, Hphates gtnd B iiside °

nmechani sm 62 i sOR&fakineasTeseribed diefva diip banaskesuhly H22lisabtated tlockwiegnect i on
with Figure 8. ral es_of trippin rati ons that can
cause trip bar (nglrscgmgsth%%\? [{'g t?'ﬁ# B’Wﬁi’%@%’ﬁg@ggéa&ﬁma@uﬁaﬁean‘d

t hereby r el easet iAol interfddiatiatdhyintriate d 5086 vathtel A& idHd itﬁ%ﬁﬁ&bon’ with
t he funct'oni\r,:gqther 15 shown in Figure 20. Figure 20 shows a portion of

of howr .

t he i nterMal "Igaﬁﬁg relationshin.with peat regipn@dthefintespediate latdht doase 12

havi ng been partji AR | r .Vl Sho s . trip bar

assengl y 122pan-’(::lhl?rgilst¥P§ép%er poséna%)%isgﬁgnéhg@q %{Q%t %)ﬁ)gpéla(?e\'& W ?fﬁ'gpet ¢f€tcbut er

si dewal | 18 of rptaselaich 4 mna clonkwige aliregtion titerdbylteminzting @sehafg P act uat or

230 of trip ne | 64 that is 2 0Sj.ti d such that it can be noved

upwar-dl y olro domcéwb\?\]/g‘bg'lwype ?%PPP?fda%B\%Qé"%Bféaﬁﬁﬁrd@sg‘hﬁﬂdd'ﬁl?aﬂms,thelual

purpose tri p achadio o be FtedodMEMdISA IS b fHikRhdibnbd KenRIBRA 232
utton : e

havi ng sﬂggl ders 234 which define a t%p Bort I on or cted to
bar - | i ke' frenmbePPeEtingMechanisy 6gdsriscthe I PREDdispdsitiont desictee®3bdvesind a

second side 23@BnnERdY wi rﬁ\d@ lg 236 i ncludes a rounded portion 238 on the
bottom t hereof . Body meﬁ{)er gg'al so has a first tab nmenber or

push-to-trip menber 240, and a second tab nmenber or secondary cover
i nterl ock menber 243hemraregisyewm! tpesof tripning operatinnsthiabearofaudedtip PaF Pose

opencouaor EARAE0 20 6aN FARRR Y ARG S0 e Plesaipacary ods

94. One type is a manual tripping operation, with the functioning thereof

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 partiaily 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.



WO 01/16982 PCT/ I BOO 01199 21 Wen dual purpose trip actuator 230 is
assenbled into circuit breaker 10 (as shown in Figure 20py RBraRf@iz a
conpression spring 244 is in contact wth the rounded portion 238 and

ext ends between actuator 230 and a | edge 246 of base 12. Spring 244 thus
provi des an“WhUa4FW2bi as force on actuator 5 230. Button FSTHIBYYMIMes

t hrough rectangul ar opening 42 of secohdary cover 16 (Figures 1 and 2),
wi th shoul ders 234 abutting upwardly against a bottom surface of cover 16
so as to limt the uypward vertical novenent of actuator 230. As shown- in
Fi gure 20, dual purﬁ’g @ﬂualmmwmpracmﬁ&mmssembm ustOCdircuit bﬁakéi‘rst

si de 236A of bogy o nul ti urpqse trip. 10 nmenber
146 of trip bar agéégsﬁgﬁ)h %%%drgﬁgg %r%o %%I“E@ég PsSpQB?%‘@l’ﬁ'“tc@m%ter _
si dewal | 18 of \blﬂsmelraundéd &ition 1288 idndWxterddHEt k

| ocat ed j ust ag%ve hgﬂef gﬁﬁ%;ﬁ%ﬁﬁ%b?ge rotr ugigﬁﬁﬁ%qg? agﬁfaﬁl -%ur pose
trip nenber QXﬁ@ﬁ t @@C&;@nu ndgyag tor¢eyon ackorakord
movenent gt 15 i 4e SRuBALS FroRut Reck ol id R BRBEE AChsantact
push-to-trip actuating protrusion ﬂ'g‘%f P SEEYNCAH EPYSy

causing trip baté (Feg;semmdmzwm shatlders 234 dbuttirg usAardyeadinst atboRBnd When
descri hed above, this rotation of

i d, f 6
hsconbl y 392°1 SbREaer bayel BFoSas o e Aars Rortial Mayespens fiagiuaton | on
shown in Fi gur 238, Apstiowh RTFigdré ﬁﬁﬁﬁﬁpu‘ﬂd@ée ﬁfﬁrmortéﬁ‘d)lsﬁ:‘b%gigﬁg@s 0 to

return t0|t5||r_;||t|al osition V\/nen force upon to ortio ton

25 is no | ongerh@abfistiside 236A afibedy sember 2R6 l&r%d]amntdcmml.ﬂtuphmbeetri‘p p)
t |
br v dea' S secanid o4 bR bop s ol 22, 1§ e a2 868 Iradioshtia oni ng

of which i s showmerisideWajui&ofiase2t?, Flnghlmnogﬁloﬁmm-t@-tﬂﬁhﬁérﬁﬁbr@!o%r cui t
breaker 10 vmth%%ge(f 1€ hawé}%&tﬁ)een p&r H%/ cut avva to provide a better
vi ew. Actuat or Wwstahave tortp actua ’398 tﬂ@'%ﬂﬁ plmpiipurpesedripeber
146 such that seamberargs.cover interlock nmenber 242 is |ocated just bel ow
interlock trip actuat| ng regi on 146B of nulti- purpose trip nenber 146. |f

secondary cover ved, shoul ders 234 30 of actuator 230 have
not hing to abut up e&g’& ft8 is lepesssed cthefesulting downwarp mevementyof 2004
15 actuator 230 causes push-to-trip member 240 fo 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 purpose trip actuator 230 to return to its initial position when
force upon top portion 25A of button 25 is no fonger 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 1468 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



WO 01/16982 PCT/ 1 BOO 01199 22 conpression spring 244 (not shown in Figure
22 for the sake of sinplicity). This causes actuator 23027¢bgﬁwﬂ,gmﬁprdly,
causi ng secondary cover interlock nmenber 242 to contact interlock trip
actuating region 146B and nove it upwardly, thereby rotating trip bar
assenbly 12¥Q#/16%2 counter 5 clockw se_directi on when virmagowmi%i gure 22
(or the clockw se direction when vi ewdd, for exanple, in Figure 6). As
descri bed above, this rotation of assenbly 122 rel eases cradl e 94_and
results in the TRI PPED di sposition shown in Figure 8. Grcuit breaker 10

I ncl udes aut ome¢onmprebsionepring d44 st @hbentin FRjUr§ 92 f&ﬂh@?ﬁ%@é# %@@J&X@Am

| i kewi se can cause trip bar assenbly 122 to rotate in
direction and t H¥¥ EBySaScaciuater 238G\t mova upwarllytaausing secdratarpcoverdi ng  t Hese

breaker 10 i n | TEACRE ool R pEg ekt oieing redicn 068 Sl o
hard agai nst | oneve papwardly, thérebl rd)tatiﬁ@tr@ﬁ@*ﬂsséﬁﬂﬁiﬁ@ﬁﬁ@hé’&o&r&?ﬂ! e 94, and
15 latch 114 held iniﬁpl.ac?_ by internmediate |atch interface 150 (Figure 13A)

of trip Dar astBisF disctionwhensiexipd insFigurexR (ide elockwise direetion whas0 of

trip mechani snjiéded, ot ex b te: [ .0 trip bar
assenbly 122. An auton?atamﬂte'?r?'@g?r{bﬁiqugﬁ?ég%%ﬁ {jf%sd}of%}one ch phase of
circuit breakerassemblyi 22 veleaskes scadieBt pnaFesultstinthaTRIRPED dispesiort t her mal

trip bars 142 magnetic trip bars 144 of trip bar assenbly
122, as - descri géggwaﬁnggﬁg‘? " below. Referring now also to Figures 23A and

23B, shown in isolation is an automatic trip-assenbly 250 and its vari ous

conponents. A t hor o@ifieuit besaker po iiroludids dutematic ﬂ@ma&amﬁaﬁgéstfecgﬁiaﬁiﬂ%ms

Pat ont AL | o BrAERr WATCH KEviss Carkpisenopibar areemidy 1R wial inihed
(VBN So s ng S See e st o b oA, MR
herein by ref etif@caddiional fripping-erarations @Btbe seeniddugure Taghich showske 252, a
Chi e 2apar ScTESRkenfh HPORrh ERES) ipaRR el Pid S

hard against lower portion 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 inter_facing with one of thermal trip bars 142 and

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

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

25 its components is disclosed in U.S. Patent Application Serial No.
_ 1 . Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,
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



WO 01/16982 PCTI |1 B00101199 23 252 by springs 257, and | oad term nal 50.
Load term nal 50 includes a substantially planar portion28pffprpody ch
protrudes, In approximtely perpendicul ar fashion, a bottom connector
portion 260 for connecting with an external conductor by neans of a device
such as a s®QUAEBAi ning collar. 5 Connector portion 260 RATgBUAEE9a cut out
261 for reasons discussed bel ow. Wen ?3n‘pl enented in circuit breaker 10 as
shown in Figure 7, an autonmatic trip assenbly 250 operates to cause a

cl ockwi se rotation of trip bar assenbly 122, thereby releasing cradle 94

whi ch | eads to 2B2bYBHMYR5iana0sAd iepmindesor LBQ@’té‘WSbW&“O“ wi th
I'S

Fi gure 8, Wnenev&)r 10. overcurrent conditions exist in the position
t hrough the phaSi¥ostapligiy plapatipetion 258 ftom whishearpitudes, p agrexitiagelg50. | n t he

ON di sposition ; Layn i . rent flo in the
foll owi ng or opg%rs? F;ﬁéesemg”agg obb%)b%F r rc’)]m&}ng%h{o{ é?hpﬁgm?@r CQW%@]WQM& al
254, from bi net exteg@hiconsuctarbyltheansoolt adévies sudtBed & seMadtamirkPeliaet i ve cord
262 (showg in Fbgure 3 15@'{?&& if wel ded t her ebet ween, through cl osed '
contacts 80 and“8ANeCiQ[Pary fngludgs & SHtew4E dor rpagppp disgusseddalew.ni nal
52. Automatic trip assenbly 250 reacts to an undesirably high amount of

electrical current fWhen iaplbMmetedinidircuit Breakertds BAGWN & F@GF#W,'aff”d a
magnetic tri pp&g{goq%gfzrat ion. The thernmal tripping operatiofi of automatic

trip assenbly Ic Uiy agsembbu2dpeerales tecause aidlaskwise fotationadf ti@sSBart o
roporti onal { - C R, P22 #oby e dhl gty bF yhiondbdds @ tné ARIEBEPe

magni t ude i ncr edispasitioniteshrbed sbovedinonnetionwith FigdkeAs Naserivepndency to

e T D SR e SRt s o |

bi et al 25“2“%“?1‘5""23"5?5‘;'3”‘2‘ o L assrhy 2505 Y the ONRi SRR (5 of

bi metal 254 caeWnga Figue poflertisabuirent Jowakis tee fallawingwndpposite of t her mal
LD 5h TR Wi il ol 3668 bindefosd o b b1 o
cradl e 94 whi chmnevahisscordactrarmizs tirERyHta spodidtive wordT262 @Rolwalik Fajure 2904
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 Figure 7). When non-overcurrent conditions exist, this

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

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



WO 01/16982 PCT/ MOQO 01199 24 predeterm ned current |evel (overcurrent)
that causes this thernmal tripping operation can be adjusbe®ebfuafy 2004
conventional manner by changing the size and/or shape of binetal 254.
Furthernore, adjustment can be nade by selectively screwi ng screw 264
(Fi gure 23B"QHf16%3h an opening in bot% m 5 portion 254A RTAROKRAL® it
protrudes to a certain extent through e other side (towards thermal trip
menber 194). Protruding as such, screw 264 is . positioned to nore readily
contact thermal trip menber 142 (and thus rotate assenbly 122) when
bi netal 254 def predeterminedcusrene avel(@hgreumrdnt) itved cabises wmeimalftrigiihy ecti on
that is necessa%tﬁa cause the thernal tri&?i ng operation. 10 Autonatic

raf 8@

trip assenbly 2 YLea) Be adiusted i_ﬁé’g‘?%'t"?ﬂ' nal BianAgT by pangingihe siee
electrical cur ramijofdreys dribifib@h26) TFldherARte, RISRIRAL Lin bd Maflelny  Creat ed
in magnetic yoke 252 having a strength that I's proportional T0 tHe
magni t ude of =t elRGivElYRcrewing scremy2e4 (Rigured3B) dhrbglatie ©paningtin bettdrnve f or ce

yoke 252 fagai i 2848 don R HHRUARRS 8 2 BT RuEn ARG ane Gheciice
condi tions exi sftowarte trepmahtript mesiben 194)0\Prafddiny aSRUERGRrap BeRfEVeNt s any.
substantial rotation 8f cl apper 256. However, above a {)redeterm ned current

level, a thresHASHONEY P Marg readily Wﬂ@cﬁth%méir@awbﬂﬁfa 42ofeod drserotatae
“spring tensi orhssgﬁwgzra%%rfgme@§5a%gﬂ@&g, ﬁﬂg?hfeg%,{fg}%%gg tion 256A

of 20 clapper 256 to'f rotate counter-clocC eyoke 252.
During this r@neendef dedectiomthatris hem%ﬁﬂtoﬁambﬂwﬂmr@ﬁﬂﬂpﬁhﬁ%péﬁ:ﬁioapt
with one of nagnetic trip paddles or nenbers 144 which, as shown in Figure

7, 1S tiall O & nd yoke,.252. This contact
noves I?r‘g%net i cyt Iroi %uttr%rﬂ er"@?ﬁ%@!@@?’%ﬁ??&% r%ﬁégf“é'r'% FRBNGr i p bar
assenbl y 122 25pecationt #selectrichlecurtent fows througtebimea. 2550 a madiris fit@ it he

TRI PPED di sposi tign as _descrihed detail above In connection with Figure
B, AS w th | ho THIPHE MaBPULIRs 2HAPAIROR StERanhetls pemmariRasl Buiheent | ovel

that causes t hirfiagf@ae1of the drrétti "I'BESQH5{]ﬁétic%#dégééhé?ﬁteggn?fégaive%}cgst ment

may be acconplished by inplenentation of dif nt size ensioned
springs 257 thdbathas isndencwte pd! hattorr 3564 of magnelin ¢lapper256Aowards! apper

256 and {pad 't g5k B8 (@fhingt thE BHHH S $ds 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
fevel, a threshold level magnetic field is created that overcomes the spring
tension, compressing springs 257 and enablirig 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 paddies or members 144 which, as shown in Figure 7, is
partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereby forcing trip bar assembly 122

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.



WO 01/16982 PCT/1BOO 01199 25 Circuit breaker 10 includes the ability to
provide accessory tripping operations which |ikew se can2ggesriaty 2dbapar
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 ncl udes caWQ4286%832 and 33 into whic 5 may be inserted ROIBKI?
accessories for circuit breaker 10. nmpl es of such conventional internal
accessories include an undervoltage release (UVR), and a shut trip. Each
of cavities 32 and 33 includes a rightward opening (not shown) that

provi des access i nt Citsaitérdakeand indhidds theabdlity td frovie AaséssBhPipplna

: : | SO ’ / p
particul ar, the opening within cavity 32 prqvides actuating access to 10
accessory trip qpﬁﬂor‘f%ﬁf’h ﬂf?d"’?‘h_@arbé%lﬂﬁen p\%{a( Aserobly 129 tetatedoitue s
actuating  acceieckMseP@ifRESA ald théraby ?dééselééae(éfggagrgg}ﬁfggng#gﬁ%eﬂ when an

appropriate accessory device, located In cavity yoperat es
in a conventi orf#ain aéle upsimetry coverdet icludes savities 3hand BPMtoyvhiger at i on

of circuig bre initiate a unger ar the |like cones out
of the de%i ce gﬁ%“i%%ps}e ZtFt?ﬂhg@%f ﬂ?%ﬁaﬂ”?%%rﬂrﬂ'ﬁ{ Qﬁg@régeré’ﬁ‘@‘mﬂs ehsychy 33

and nakes cont aonventicnal iaternsltseebssuriet astuddon oh BfgRdE i ver, 148B.
Thi s cont act cauataswtri cfIever 13188 to nove ?o ?ﬁgéri ght )éat%ﬁégm' %?iciusi ng

a cl ockwi se ( hof qaviligs S2and- 33 inclusies efrightwardinpenimgslenbl y 122
which | eads to I A It g ' i n detail above in
connect i on wit ﬁhgiﬁggﬁﬁ%@'ﬁ% Slsér%? %ﬁ?@%@%gﬁéﬁg g’n’ g&‘ f@??scﬁ'ﬁ"‘%?m 10,
such as aut onadc 0 Papiculas.dbeaiopenpfQvithin parity 3Tgroollep BiniBling G6Ms 84, NMaY

obstructsd he r | : t_of the tgp of an accessory trip lever 148
during c (%)c kwi %&;@éé&‘& %n&lg?%ﬁqﬁ?? g the %@Eﬁ%?"gﬁh'ﬁ'ﬁ"mw REPVidas aciuatingr
trippi ng oper atcosss(tpugbessory tri ek F@ﬁ t3IAS : hSyid
especially true in a ci r(;usﬁr? brpggjll(%r havi ng 2 ?ﬁﬁg?ng\ﬁbg’p%gcaeﬁggagét?ai nts.
Such an obst r uBFFHTODATLYIcR IRaated Byaavity 33 foF examplenpentes iy 4 conwdrdioaal n t he

Che.present | nonepanercbyTEuIBtufies B Aol Bbrmbh B SrouheBR 1o

the present invention enstres that trip ba Gue to
sufficiently ré&heuldbernitiatedch plinges or therliketdonrestut ioftheaidvidedtidlg  oper ati on

Ret er 11 mig aga rtiaes SiBUSH e AdhRerfSpdiag B Eavly B cPdceakas iontpatinp 27
February 2004 a contact surface 160 of accessory trip lever 148B. This contact causes trip
lever 148B to move fo the right, thereby causing a clockwise {when viewed in
Figure 7) rotation of trip bar assembly 122 which leads to the TRIPPED
disposition as described in detail above in connection with Figure 8.

20 Internal components of circuit breaker 10, such as automatic trip
assembly 250 or portions of primary cover 14, may obstruct the rotational
movement of the top of an accessory trip lever 148 during clockwise rotation
of trip bar assembly 122 during any type of tripping operation (push-to-trip,
thermal, magnetic, 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 fo 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



WO 01/16982 PCT/1300/01199 26 nol ded attachi ng devices or structures 166
that connect accessory trip levers 148A and 148B to tri p2b&epasperdddy 122.
Referring now al so to Figures 24A, 24B, 24C, and 24D, each of the
attaching structures 166 includes a rearward wall nenber 168 spaced apart
froma firsWXHEMBAI support structure_170 and a 5 secondCHIBINAI9Suppor t
structure 172. Between wal | nenber 168%nd each of support structures 170
and 172 is a vertically recessed connecting wall 171. A cavity or cutout
region 169 exists between support structures 170 and 172 and between

connecti ng wal | mold&l. atiHaRi : ' 4 i ne
protrusions or i‘a &gs mmgrb?é?%gggpg%Pes?Li%@tg? ?%e&?gi%%g?ggt ﬁééﬁq’%}]& 176

i ncl udes a cuto Ang A488 & trip b@'@ﬁ&SﬁﬂfO’P&b"% iReferingrow atsorie FigurbepsAaf . The

. . Lvofac h
regi on 178, &";S?fzhe SRt BB orhip i FEchites o€ ichies Ereaprarct her o
is a cutout or whlhnfesnbed 168 gpaced 8Part from & AR frohl SUpFIPLAR: r 182. -
Underneath fi rséqfraril%%kalgﬁggort sfﬁructure 1700t hererpis anoﬁgrﬁ?én?%eout ‘

or chanfered re G %SMF%HZ_'s%?%@@_“@@embﬁlat@land eachabiit ment
surface 182 is SusloRateeRed!76 dhaHy2ied '@ﬁicéﬁ@réc@%é&?&%eggﬁﬁéﬁlq‘ZgT 187

and a cutout 188. The above-descri configuration O ucture
166 can be advahtayboursiuoutsegion t6atexists between sappenbiryctlid 170 4kpvr2

conpl i cated nol uch as,-Qypass, mol di ng or side pull 20
nol di'ng. Now re ed:%%8§§§§ﬁ$céﬁ'ﬁi%$e1 25ASARRS & ﬂwq@eﬁﬂm@!ﬂdssory
trip lever 148i72'defieqnoyusiondol stops mehtberaaragag 1%!@3?9 _portion 189
with a ignt act s!Jrf,ace 60 (as descri bed above). Lever 148 hds cutout

regi ons 190 arfefoyysiop iz _'W%Vqﬁsaa Rutort poehandfereroregiond! Athor thedehémmraehead
Con Unct i on it ek Sl taitmefibel 168 ifiths Eiow AR frepBilinddr, | oo

conjunction with neck 192, forman inverte
abut ment sur f acamfereg3egiond 8arear I6Bbotismaf ecord fdntaNephok tiagese 1938.

Adj acent to th portion 192 are toyt or chanfered regions
196A and 196B. e'lfr?qgf"&‘?gfé a%g’?‘éiti" -0%9"{'%83539%@5 *'P%d?%?[?stoﬁ@btﬁmntl%a, mai n
body portion 18urfabe82) Whdermath R0 froftal @sRst tGAIrANF0IREB i93nsRRPSI t e
sides t h‘Fé eof . A ZZ Fepr u;;trg 2004
o cutout or chamfered 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 258, 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
183A, and arm 195B has a front abutment surface 193B. Adjacent to the top
of neck portion 192 are cutout or chamfered regions 196A and 196B. In close
proximity to chamfered regions 196A and 196B, main body portion 189

30 includes abutment surfaces 197A and 1978 on opposite sides thereof. A



WO 01/16982 27 PCTI 1 B00101199 cutout 198 exists in one side of body portion
189 for clearance of other internal conmponents. Accessorg7iehRidhe¥®is 148A
and 148B insert into attaching structuresl66 in order to be connected to
trip bar assenbly 122. Referring 5 now also to Figure 26, the insertion
process begMEO#P®A t he insertion of cyfout region 191 GiCTUBIil%ver 148
into cavity 169 of attaching structure“l166 until neck portion 192 is
positioned within cavity 169 and until edge 197 of arm 195B contacts-
surface 187 of structure 166.. Trip lever 148 is then rotated

count er - cl ockw @gotvieBexidte [ HAt | Ll arns .10
195A and 195B are seated adﬁgrt‘a%]?ﬁ%g?ggﬁfﬁgﬁt{bﬂg(grg?geégé%rgégg%b@%t out 188,

respectively, JMefpalErmponentshanf ered regi ons 196A and 1968 of trip |ever
148 are seated on top of connecting walls 171. The result is shown in

Figure 26. Mechani h i | ovenent of |ever 148
is provided by the%gg%ﬁgﬁﬁgg%%%ééﬁ%argﬁ @gggr‘@oféégﬁﬁﬂd 196B of |ever .
15 148 with chaaitustuses ttgnanderitd beagohnadidd to eipieatdseehply pi2. akéREHIY '

structureg 166. | tion, .chanfered regi on 180 provi des cl earance for
arm 195A to roqoéf? %’ggg‘{’ Engllr%gg,, tﬂﬁﬁ'&ﬁw&‘:@%ﬁ beging with 42 sertignwof chtoatit out

regi on 186 praggida 1O edtd Ref P48 f e i The
af orenenti oned positjoni ﬁ% ofe aCCg@gﬁ@@ﬁ%ﬂ@%g&lﬁgfgﬁgty%@gng

r eljat i vel )d/ segd?eékf@@ﬂmg‘eﬁ?elﬁmatsiti@ﬂed within cavity 169 gn?mnﬁbédg@g?tdsﬂa?ﬁw e 166,
and provi des f oigghi e ween.i.n a manner

descri bed bel O&'QS?hdgng%?sagﬁﬂfné(e% 19éo7f 6@%@@@%&?51’ D%Pﬁ?‘i?rﬁggﬁ theagotatedin

att acgi ng F'St r muut?ecmmaﬁdbzhga vieausy Io&léiﬁ? H@\l:(vﬁ[iht@_ davity W@QYdrﬁirérnﬁé’meB .
vi ewed i, Fi gur, - ere ayse a clockwise rotation of trip bar
assenbl y 422 mgﬁAﬁ@@%ﬁ%@s‘%ﬁ#‘%ﬁ ?ﬁlﬂﬁﬁ?ﬂtﬁ@ abplsent suiace; 1821and autedt 186,0ne of
the above- descrreém@tiva?,%s'ﬁﬂér}'tirﬂé‘éhﬁ?rﬁereﬁ\"i‘sé}gﬁé’Tg@&fagaggéléfoﬁﬁpggv' s first

noved by such 38 accessory device, trip |e %ereby
abut ment sur f adé8 al®3epted onrtap phsennectingvallan?il alThe resuttisshewh iNFiduire

Ut ace 1975 ot TeCctnie ol tol e fkatoRer mpvmen W sves df i ch v |
menber 168 of‘ arquitsd gtheacdoperatioh .of Ehamfered regions 196A and 1968 of lever
15 148 with chamfered regions 177 and 178, respectively, of attaching structure
166. In addition, chamfered region 180 provides clearance for arm 195A to
rotate into place, and chamfered region 184 along with cutout region 186
provide clearance for arm 195B to rotate into place. The aforémentioned
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 assembly 122 when an
25 accessory tripping operation is initiated by one of the above-described
accessory devices. When contact surface 160 is first moved by such an
accessory device, trip lever 148 is positioned whereby abutment surface
193B of arm 195B is substantially in contact with abutment surface 185 of
attaching structure 166. In addition, abutment surface 1978 of trip lever 148
30 is substantially in contact with wall member 168 of attaching device 166. The



27 February 2004 WO 01/16982 PCTI | BOO'01199 28 contact of these conponents
causes novenent of trip lever 148 to be directly convertedprpiR ment
of trip bar assenbly 122. Reference is now nade to Figures 27A arnd 27B. In
order to acconmpdate for an aforenentioned obstruction of an accessory
trip lever ¥ WA882and yet enable tri poar assenbly 122 tRETABIIIMe t o
sufficiently rotate in the cl ockw se d%rection, the attachnent of trip

| ever 148 to attaching structure 166 enables limted pivotal novenent

t herebetween. If an obstruction occurs, abutnment surface 185 of attaching
structure 166 pfQBegt ohipgperqommonents sasises snavemsent 0D leverdktita aaiireatld wal |

b f
TO7E of trip | ool S Uit F Gt AR RE o hus trip bar

assenbly 122) can then pivot until abutnment surface 182 thereof
substanti al |y cont adtefetenge ienow snadeatod-ig@4 278f aral 20B. 9%orden®d St op menber s

d 176 of t t 166 tially contact abutnent
ngf de 197Aoofg§ctr°ﬁ%n+@%f Z«_aimgafu%gn Rﬂﬁaq?? &'chlﬂf' ageassoThipferensi ons -
of trip nenber maad®eﬁéﬁﬂﬁ@tﬁt9bﬂeé§séﬁ1bk5§22 & é‘on%ﬁb i & en?nty]@:tt?tﬁglﬁ N

af orenentioned range of pivoting translates into
cl ockwi se rot at#’@ﬁ&l‘:k}"ﬂﬁ?&@ﬁtw@gh@ ﬁttgcmmenm‘ém’@vw 14332t0 attechinghstigtgteng t he

b f I llustra Figure 27B
ghgf/v;utcaleolnn?erionnect | Oﬁﬁnﬁuﬂ'&v?@)ﬁm&@ﬁ] ?Eeg)e%%enzgﬁaﬂﬁbﬁg‘ég@ory trip
menber s 148A armbcmmlbulmntfsufféc@n?@bf a@amb@tﬁmu”ucﬁrt@?gg %dt‘bg&@\m)%% | ; 0 both

ryct i no qbs
Ldtt i on o t nenuigat e A3E ol thes od saiveermben 148 oﬁaﬂachmer nal
accessori@s t hastrughite 166 pRots awaﬁﬂom %ﬁ“tﬁeﬁf"é’drﬁdc@%ﬁ% & g “ ”ary

cover 25 14, CIrCUIt breaker 10 1 ncl to conv
provide a tri pgiiaghingstiugture 166<{aardt thusddp wat asmnnlﬂyﬂéihzdn taenmumﬂdew ce.

fovi o (RODy wroeimentlfakh 152 therBBE ERARatT KoBRels AHisheatuse 990N  or
ot Corron | e SorSSORsR eabart bt 1ROLE ARG SRR et O
ggtcegg(r); sné ovi isél%?% g%ﬂYs‘?é’"gaé abCImen surface 197A of trip lever 148, as shown in
15 Figure 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
iflustration, 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 extemally 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
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assenbly 122 and thereby generate a tripping operation. Refrebhidgotey to
Figures 28-33, shown in Figure 28 is a portion-of outer sidewall 18 of base
12 and a portion of trip, bar assenbly 122 positioned wthin base 12.

Si dewal | 18WH¥¥Wes a recessed porti029 270 into which i PO/BYWHEY a groove
or stepped-in portion 272 having a reaf’1edge 272A. Stepped-in portion 272
is in close proximty to the position of multi-purpose trip nmenber 140
and, in particular, trip interface region 146C thereof Shown in Figure 29
is primary covefotalipn ofdripdiangssemblgti2@dindgherehy gendréde bnfispindbgératibs, f or med
an aperture or cutout 276 which defines a break-away region 278. 10 Wen

Dot rui o regi on >73eRaRL ey I Flcdfetea A3 i A 508 Th R R tany
regi on 278 t her oblgr pideivall dB8eaxf babeve sideppetion bf t?ibfﬁdr%s@lﬁtglﬁ ﬁgdﬁ%ﬁﬂngg 280
e

remai ns between tﬁLe bott%m of stegged-i n portion 272 and om o

br eak- anay regig’n_'ﬁf}"@:sei[ - Frigawall 39 inghisles axfiecanenst rartien 27@ it whinhiisar y '
Ao Shomn, “br cak amas 4l o S BB T O RO B bt A BB 8728 262t et
inturn, is f or He@pee-mnortionI&T2 is i elase paBIMIGS torthe IﬁBEMoﬁ@VﬁultﬂﬁeréséurV?d,
wal | portion 286 i kewi se forned upon raised

r . .portiop 286A, is |
surface 282 and Rh%’h%ﬁl‘fﬁﬁﬁ @ﬂlcagfﬁﬁgytgﬁ@%gegm1_4%31@@9{, Shownnal
accessory devi cia,Figurel294s pAimarbove ' : . )
assenbl eé Ci \r/l:ui Igbl:re ker p?o I n O\Fdar?rﬂfi g“gi?gvatr@3@%‘"?3@?@2&'*8%%i ng
operation, a to'ﬁ]tf naperture s ggiqul 876 whichdefines & braalk-awag negign 288.

(Figure 30) . Thanbaphinsy bORS: te8dsbanBicl BRbNBLSTk 2umY L o0Lon 278, 25

causing region 278 to flex outwar nd - even
result .shown 3G protyudirg Bigrs Bddimatepwitescessed portidd 270, WK bddkCdiWay Rear

| ed 272A ' 8QA of |1 286 provide | f t'hi
brying. ot oceos eOBAZARIbIRY. dionfa ahive, sEaRed mporing 274, de-ansning 2% o
snapped- of f br eelairsbstweeg it batisnlo? skppdenPpbiisA 278t ShdfeUotfont SH1 ¢

breaker 10 and o o rogion 278,

15 Figure 31 shows an underside view of primary cover 14 in the vicinity
of break-away region 278 and cutout 276 thereof. As shown, break-away
region 278 is formed upon a raised surface 282 that, in turn, 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 tool such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind break-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 isolation). Rear ledge 272A
and rear portion 286A of wall 286 provide leverage for this prying process,
and cooperate with the outward prying force to cause a snapped-off break-
away region 278 to be deposited outside of circuit breaker 10 and not within.



27 February 2004 WO 01/16982 PCT(1BOJ 01199 30. Ledge 272A and rear
portion 286A also help to prevent the tool from inadvertentHeynRf 8idang the
main internal portions of circuit breaker 10 during the prying process. In
t he exenpl ary enbodi nent, break-away region 278 is nolded of the sane

nat eri al as“{%‘b‘“f”é’%t of primary cover 14. Break-away 5 r RfITBOI®% s nol ded
sufficiently thin and with sharp cor net (to create stress areas) so as to
facilitate this breakage w thout causing danage to surroundi ng areas of
primary cover 14 or base 12. As shown in Figure 33, the breaking off of

br eak- away r egi #AgE727 2 camhters partion#86iAngis@ B8lp to prevens trnabEfomi  cui t
breaker 10 that, B&O%Leqﬁs 10 conveni ent .access to trip interface surface
146C. Ther eaf t ef4%Y ¥ £8tering the main uierpatiertiers ehicull hesaker 4@ Hureg nount ed

onto circuit brgaksvin g i ' bl 47 | rtions
that mate with mmi%gr%%aslmg'éoé%gﬁgu ?33 &?%mglr}%#% engft?rne%?dolg
appropri ate pos'F‘Pid@ﬁiQ’ﬁgle sama pratenaliaattke restiop piimgrneaviee 14 o Brediafway not
shown) of gt he . sorVe.devi ce.can. 15 t hereby be jnserted into -
openi ng 288 an E@E‘fﬁ%‘%@@@%‘fﬁf@ﬂ?mﬁ% ¥ fnd Wﬂpég?@c@‘”?ﬁﬁ BaRRESSSuch a
trippi ng menberareas)esteds recfatiitateitis brrakagevithbit daking damdyei gt er f ace
surface 146C when a tri pqpi ng operation iS determned to be desirable (such

as when currentSYTOYRGEY qreagiat rriparcoventhprnbasst2i s sized so as to be
l arge enough to accommodate this horizontal novement of the 20 tripping

merber . - Such cont actAsMHIWrSIHHiRHE 354 6He BrRdRAY &ﬁdéf%,%%%%ry%%zz to be

rotated counter-clockw se when viewed in Figlre n viewed
in Figure 7) tCredies @poneningAfs inrandissemblethdraydrivealtes 18 that prpvidgs

Ta6C 15 N por ¢ 1o epenEAReRE Yo el surdE ARG, rheBahfl e 898rie] “anc

i nterlock tri ppccgsspedavice (notishoenhedn bpaesurited oMOTIENIE Bradkbhil @, the' Cui t
breaker 10. Als on 278 enables circuit breaker 10 to be

adapt ed for useé)e\’)d"%ﬁ’ergﬁ}%\ﬁ? ﬁ]ﬁi’rgﬁfl’ga'@@léew pordans that mate withmaenlingagieas n
Posi 11 oned so- Lhatt S e aopmaract B hslle BoirOp Al BeSLpBRG, AnAPHIRHE ce 1y
i nterface with tEPPIBG MEMmker eishatt {notyshawn) obtherextrialratickssory device can
15 thereby be inserted into opening 288 and positioned adjacent to trip interface
surface 146C. Such a tripping member is enabled to move horizontally into
trip interféce 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 cradle 94 and generate a tripping
operation to separate contacts 80 and 84.

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

30 conveniently interface with an external accessory device in DIN rail
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Grcuit breaker 10 also enables convenient adaptation thenpgdephiky 2004

i npl ement ati on of a wal ki ng beam wherein the closing of the contacts of one
circuit breavk,gr can be nore precisely synchronized with the opening of the
5 contacts of OSHEt¥er. Gircuit breaker .10 can conveni ent | B}CEBOVE 1S ei t her
the initially "ON' breaker or the ini tlall y "OFF" breaker of the wal king
beam setup. Referring now to Figures 34 and 35, shown are overhead vi ews
of base 12 without internal conponents therein. Formed on the inner surface
17A of the bott Bsfallation sibtations2 are break-away regi ons 300 and 302 that 10
are adjacent to internal phase walls 20 and 21, respectively. As shown in

Fi gure 35, each of m}ﬂ- regl 300 and 302 includes a recessed fl oor

region 304 that is ml nnet?r&?‘ﬁ%ﬁgﬁgg?8@@361"0’6‘6%%39?9@#@%1 theredfdot i ons 306,

whi ch provide aimpiérakntation bba basiing Beam wWiErBInltRE BlosRg bcfftﬂ?%(cérﬁa@tgl%'f gﬁ%mat ely
r eak- away

the sane as thgse.\rﬁortions f bottom 17 surrounding regi ons 300
15 and 302, ar eSS RRRREr AN PRINAReRIEEISElY SyRehORized with dhé bpeming efthen 304

and - haveBshar pot® of Ah6ing, SO reLiCbresRsr 7] E{f'ﬁécnvgggngf?%&é%%éﬁ uey . egi ons

300 and 302 al sg includes an el ongated aperture one of
its sides. |n DiligleieNpbreaerontbeinitially,"OfFe btaakesoBBIS waliany BE¥midaih,i N
wi dth. Referring also now to Figures 36-38, shown in Figure 36 is #le 20

under si de of base 13 r f yA: ttom 17 includes, el ongated
cutouts-310 and 312 V\?nf[gcl:llﬁe ng?j{(?e@g'rgri é?%@%\%sthgwg PBOVeNEAE YW H Rt ant i al | y
adj acent to br ekasealdyithawintemnaBéomponer@d thersins FoeHEN 8hithe ﬁ\%e??@ll‘gé\:ei n the

I gure 36,

Cross-secti onal 44 f. _ElLau 7 taken along the line 37-37 0o

cut out 310 tape1r7\sf'al ?MP&@M@"@&% gre bigak-away segianse30Qiped 802 ¢ha808 of 25
br eak- awk r egiara adpRenstofinterd phasd Nl il WePEAS sh vt ds into
bottom 17 until_.el ongated a ertl?re 308 %?éb%szgli' !:aé\}r/g%&r“{aeg{?o%gﬁ@ri‘g' f or med.
In the exenpl ar@g'é"ﬁg%dPﬁghP, bregktawsty regiopa3603nd 392dndadedavercassd assed

'Itzg(r:)ﬁr i ng_ regi Oftegibft 3083hat'is tHARRGThAR e RRP5 ShiRsl1 5 T Rllse aptort?c;nst%eﬁ. other.
which provide a thickness to base 17 at that location that is approximately the
same as those portions of bottom 17 surrounding break-away regions 300
15 and 302, are provided in the middle of each recessed floor region 304 and
have sharp comers (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, arelposi'tioned 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 elongated aperture 308 of

25 break-away region 300 is formed. Cutout 312 similarly tapers inwards into
bottom 17 until elongated aperture 308 of break-away region 302 is formed.
In the exemplary embodiment, each of cutouts 310 and 312 have a slanted
tapering region 314 that is oppositely configured from that of the o'ther. Each
slanted tapering region 314 slants inwardly in the direction of its associated



sl anted tapering region 314 slants inwardly in the direction of its
associatedp27 ngrugry 2004 WO 01/16982 32 PCT/ 1B00/ 01199 2birepkmdyedod
region. If a walking beam application is desired, a tool such asa
screwdriver is inserted into one of cutouts 310 and 312. The choice of
cutout depertf3%5§%82t he positioning of circuit breaker 10 RCTABIGE1MECesSary
in order to provide 5 access for an entf of the wal ki ng beam In the case
where, for exanple, break-away region 300 would provide the best access
for the wal king beam the tool is inserted into cutout 310 and forced into

aperture 308 whbreakmwdy regionused to pry break away region 300 away and
ogtwardly frombottom 1y7 gf base 12. This causes break-away region 300 to
break or snap off, with the 10 result as shown in Figure 38. As shom, t he
breaki ng of f of bred aé‘éﬁglﬁngpégwppb%'%r'ééﬁélﬁ‘?da@ t@pb&ﬂohgﬁﬂﬁcrewdbw%mgp éLE
of base 12, witimsbh&d it i f : oy an.end o e
wal ki ng beam to_be inseC?ththf% grsg’t:ﬂr%oug .‘P%I g‘b\%%@%%éﬁ?‘ﬁﬂ@%&ﬂﬂﬁ%m ,
provi des | ever ati@ Rositiontmowofpirguihbreaiient@ that iswmekbesbanyrie bederiie pigvide i N t he

i i i f break- on 300
cotrs. 18t he- Seensrah Sl AfihRaralind Bbam Tasie comeghiere, Bhexameieaos ar e
mol ded of the sbreakiahayregieh mt@d!@bm%ﬂia%eﬁ%&e@é @ﬁﬁﬁ%@g k- anay

regi ons 300 and ?re nol ded sufficiently thin an eas in

392 i i H P
order to facil i?‘83%%ﬁl@eﬁeéaﬁ@g@muﬁﬁmau@ f@ae@lnh?znag?tgfmlmmggmng i\% ;afs;f
'? ﬁ:es-;ié ng Aisl | ust raF_jtn:ﬂ Blﬁé’aﬂtgr\ﬁe‘aﬁ 3%%@%‘?@%”%@6”@5&8&'&%?%@ ﬂL’tqﬁi s Vi ew)
and 302 are pdéﬂ&eiliaefhiad?mmﬁrﬁreabawgg r@%ﬁbh GUglt@Bfeakiorg%htﬁ gh'g%/gﬁ?}ﬁ.gﬂb' y 86
[ ' | . | oned as  such,
provi ded By t heBTLERFIOBIT FSffe 4 cA8BRowD: R Sramingat osbakimayexanp! ¢
openi ng 316, | wegnraB0ichyatbeeRicplnners REnMONBAT yﬁ&%@aﬁ WhnGhe L8 2! ki N0

whet her circujt eaker. 10 is the initia ] : _
Pﬁ?{n. al Iey FO:F"Op&n@Qki Yiffigient taallew e enskofitbe watking beamite be tinsebtegaker 10

R " " i n of
e b i e STl S8l ol PSR St hon et
br eaker process, and channels the tool in the proper direction whereby outward

15 expulsion 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 initiafly
“ON" breaker or the initially "OFF" breaker of the walking beam setup. If circuit
breaker 10 s 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
101s 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



10 is in the OFF disposition as shown in Figure 6. This insertion causes
the end-30 of the wal king beamto abut the back 318 (see EZ@éBﬁaépﬂ%dﬁf one
of the cam 27 February 2004 WO 01716982 33 PCT/ I BOQ 01199 housi ngs 88 of
crossbar assenbly 86. This abutment prevents crossbar assenbly 86, inits
rotated di sPEsl11EWA as shown In Figure 6, fromrotating roanBdomnieel ockwi se
and cl osing contacts 80 and 84, even wen a closing operation of handl e 40
i s subsequently perforned. The initiation of such a 5 cl osing operati on,
t hough, will put the rest of operating nmechanism 62 in the ON disposition

wher eby circui t hélishryse ' | | h I.nk of such contact
closing. Thereafter, i gsgﬁeb@g%nég?%m&é r gr@%éguwrﬂﬁthﬁwemt i on
of the other iassemhly $6, ENits cotated disposition wt siovaf id FRyure ek ifRen heath
setup), crossb n@é?"?v)( 86 will _ﬂui ckly rotate counter-clockw se and

cl ose contact sa%' and gAWISR) aif cClg ch%'lt%‘é?rﬁ? &hel o84 eevarm whiehsa seibsiagi on
enabl es the cl aspergtion of han t i | ak 1o be nore

cl osely synchr (;.?i zed with tﬁgm(%fgn%#ggg?@?tﬁgaérﬁooﬁegbt?qeo?'ﬁtf"ﬁ@ni‘?ri 4G Ry
"ON' circuit irfi@¥ngpeeratian thaugy, whilpus tireereshol dpecdtingmechanisli s@ineamg et up.

15 beam set up. SpeosHningr86y bRt deoker:dls iy edieipimoat suchipontigt |
rotated as showdosing. Fihpneafter, if this WalkifEb&mh iR Ad (rﬁn&ﬁﬂﬁ?ﬂ@aer%o@mhgf cam
via

housi ngs: 88 plrggvent Ltnﬂ t"gﬁl"i nsertion of an end of ‘the ki'ng beam i hto
opening 316. (el Eptiaty YOI (iUl dntermipterref the walkingi beami setap), yords@iar
circuit breakerasge@bly@sm ' g ' eration_of ndl e 40
or a TRI PPI NG 20 operati on?‘u{éﬁgrﬁ)fé}%g&s aér %@%@nﬁl é/&g%g%o?oa“&%cgs gB@E‘E se and
enabl es t%he endThe®fuickelosingaffadedmthiscsituatiomeratilesitherdissinpentheGoaidt@nd t o
abut the back P | )..0f the particular cam housing 88 of
crossbar assenb%#%;rg@Fggegﬁéngéi? ﬁ%wrgb‘i&%%'!! sychenized with direopeniagiof the n t he
art, this insercontactsodf tHeeinitisliy KOMNY diRam ihirRpid? Foimthd ithd |other i GF §SUT t

br eaker of thﬁ%ki Bg beam set up 25 causes tﬁe o?heréetﬁ%l O\gqer%f\g\’g:ii%Jng
beamto be re Ng PEATSEEHDbpening in the other initially "OFF' circuit
breaker of the setup, thereby quickly closing the contacts of the

initially "CFF" cir tfeircuibbrsaker 10/ tABSAiAICONRALE breaker of the walking

15 beam setup, then crossbar assembly 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



Now referring again to Figure 36, shown are | oad conductor openings or
cavities 48 formed in nolded base 12. Each cavity 48 incl ydegpappbhioLf 30
| ocki ng surfaces or abutnent walls 330, each one of the pair |ocated on the
27 February_2004 WO 01/16982 PCT/1BOQ 01199 34 opposite side of the cavity
48 fromthe%?ﬁélfm?only one, or the Ieét, abut ment wal | B30BPEIIewabl e in
Figure 36). Also shown in Figure 36 ar 4grooves or channels 332 into which
the sides of |load termnals 50 are Inserted in an assenbled circuit

breaker 10, wit t gém% ' L gur, 3 of .each

| oad termnal 5 @gg?gﬁgodg%&e ge %O@gﬁéng@%ﬁ%égé’l tﬁ%feﬂ?ggé“"%vi ty
48. Reffarlri nE awelb?%iﬂwmﬂ?lgmEiguﬂga?,)l,AisdnsMwmmlﬁgaw% af drooded §d 238
term nal |ockin r. clin 336. Plate 336 includes an upper region
connected to a ‘9‘&83{[3?3@3'6#9%‘59"3]?%!8958 logd ftRrminals 50 @re ingertediman 342, 10
Upper regi on 33ssembladisife ' i | S ele posite
si des thereof. Lgvver regi Sﬁ‘”’éﬁé&@%’ﬁgfﬂgﬁggéaﬁ&ﬁ@ﬁ?’?ﬁéﬁﬂe@ﬁﬁzﬁ‘? (’55%’3346

centered 8n t he23of 6ach lpeddeminal il seatedoniledge3AB4 fooméad ingba¥et £fod36 i S
made of steel ié)dcht}%v%ggpl ary enbodinent. A locking plate 336 is used to
hold a | oad term na Wi thin base 12, as described below. 15 In Figures
40 and 41, wherein.portions of base 12 and primary cover 14 have been

partial ly broken awdeferting alsopicantnFigtiresr8od1,ahoaekin Fiupe 8bes 83ad | N
50 is shown inserted into

circuit breaker n.be -seen. A lgad ternnal

base 12 as desé?&%ggﬁ‘a%%ma% ?ro?!'l‘?i:%%' p+ lg{eg% ipcluges AR WRPEK kegian 338 nserti on
tab 346 insert egnhedted &d QSIS ; bE} n?é’bei)eﬁ nector 20
portion ﬁGO of |oad termnal 509%0%%?%8%%§h%ﬁare S (;Hvr\]mgfﬁ]ocat ed
beneat h HAd i n WIRes Eegien#3Bincjudes tappointed ragionss34Bbogitioried emeppasitet he

WEh 1 ocking. mioaanysart Shet SRR ieiilag Bn el aios crleb 2 be *

Wth |locking plate I n Thi s¥posi
pushed i nwar dsentssedsonthepbattam &2Gebh and antopehingl 348. tdeking sl 33895 eby

causi ng pointe regi ons. 344 to pierce and engage abutment walls 330. The
resulting int g?%d??n?fgg?éi%tr&e’im YT '@eﬂhegwckﬁgﬁé%tém is wsed i nt ed
r;e]gi ons 3|44)h ia;gw Adall teRRIAEINGY wifin(®4dsd 12088 ubi@beidioyt6) conveniently and
ef fectively hol ds o

15 In Figures 40 and 41, wherein portions of base 12 and primary cover
14 have been partially broken away, the implementation of a locking 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 238) 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 walis 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.



or locks load termnal 50 within channels 334 of base 12. Locking plate 336
al so serves to help shield termnal 50 fromthe external epyehRRARII04 27
February 2004 WO 01116982 PCT/ LBOQO 01199 35 Locking plates 336 can be
conveniently inserted into | oad conductor <cavities 48 in order to be
positioned #OUABMA in Figures 40 and 41. This inserti oPCaaposeIsachi eved
even when circuit breaker 10 is in ass®mbled form with primry cover 14
and secondary cover 16 positioned atop base 12. In 5 order to renpove a

| ocking plate 336 if so desired, a hook or other tool can be inserted into

cavity 48 and into Qﬂﬂﬂh@?iaﬁé’ésﬁ cdll Bé BorvithienfytlifderlcdAniodad bénduiske

d
behi nd pl ate 336Mﬂnd a_sufficient engagenent is nmade, the tool can be

pul I ed out war d§3WHES 8Bn pestentabe pegtionrd asiasheue britigutesatfuanseé! . This
o T cpeiToeRtiot b BoRb Moty 87 ot ARbRAGIY it b ES Fig" 1

cavity 48. Opening al'so" be Use 0 SCrew
| ocking pl ate 38 primdryadvercthandibecohdaiedaver it 6posttished bdpizser, 3, and

| Fi 42 (which | de cross-sectional taken al
he 11 me o 42 34674 fatvagfookfadaiaies Ruf sa igaiech s NPkl @Hy twendre
seating member mebhBaimgleadtpas AhdTlo Behing R blalS 388! IMEPLIBoRG DOt LM

17. Seating nmenbers 349 advant ageous r precise areas o ont act
for base 12 foWorkstkehindiplatey336 snd bl suffitirntengggerhentds madet thentoer campt er  10.

Bottom 17 of b ' : ' udi n upport. menbers_or ribs
350 that ext engagug%%bgﬁ@@%ﬂfggf%ﬁ@wZ‘%%g%??%ge%"%ﬂﬁei‘@gq froe

exenpl ary enbodbutement walls 3601 Loekihg bt 386 2ae tish b@bggry&bhwyé@mﬁ# In

nol ded gzjse 12 of, :%eméama_ rrgl ged material, and are approximtely the same
hei ght seat FAYY pening g45\maynalee betisgd to serewronpt ec8RquIre al
currents occur fockingtpl&td 93% t8léad ferhiffisg hat can exert significant pressure
on the housing of cCircuit interrupter 12. In particular, such pressure can

exert significant o#t%/var,d forces on 25 sidewalls 18 and 29 of nol ded base
12, as shown with tReeginGagain foEigre 8¢-and alsengwrte Figure #adwbicbus war d

i doval |5 18 apie SEPRRAGHal e ke SIS im0 o6 Bl B B IR s om
"corner" ar easSkownas incluling feet dP3eatiBagmembersa349that are formed on the outer
15 ~ surface 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 348,

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



in contact with the nounting surface of circuit interrupter 10, support 30
menbers 350 provide underneath support for sidewalls 18 apndfrkBruahngdgdy 27
February 2004 WO 01/16982 PCT/1B00101199 36 substantially preventing the
bottom "corner” areas from being unduly stressed and bent by the

af or ement i oMéW1f16$8es. This prevents gé()acki ng in those &CFABIMEW coul d
cause structural failure of base 12. shown in the exenpl ary -enbodi nent,
support nenbers 350 do not 5 extend underneath outer walls 48A of | oad
conductor cavities 48 or outer walls 49A of |ine conductor cavities 49, and

do not extend usdhstant@if ptdvesting ey bt “@mer’ dasr! fiaim B8ing Ll dthaked’ ©
I mredi atel y adj ac(igt to outer walls 48A and_49A. As such, an air gap
exi sts between th&PBARYIHE Forementionsd isces,nbhis peeveptsraraciingsirthase of

circuit interrupiees et collieeRisdisin RS 3furady pRLAgsOUS| y provi de increased

el ectrical insulation in those areas. I@?"errl ng again now to Figure 2,
secondary cover 16 includes holes 24A for accepting screws or other
attachi ng devi ces t H3 Shawrein the exemplaniembodinendssuppbriimemberse350 dover 14 -

Ref er 1 ngonow alag Brert U ould b AT e SN Glotcr oy os 3B Srim Tn
Fi gure 43A is awalls49A etliheacuhdastontgditiey 48vamf d®n6t ex@énd @h@STnE4B thosdr | mary
cover 14. As cap_also tbe se P‘{n@ﬁ; cross-sectional views of Figures 44A
and 44B taken a?gﬁﬁnﬁﬂes_"ﬁ?-"fé S4B i? that gie nmadiatahpadiacent i puterovalled in a
Formmd 1 n o Lar gor o rodl o e R Hl S| its BO0Meen Ti6 BSom A osebiion ' ©
Fi gure 43B shov@nhthedreumingguifese obcissuitintemapte3@d. Mnesagiraapepeni ng 366

G ameter 99 of FenHeBIY Bisvide birRed EicAl InHIAAT i fose Alte0s (i gur e

43C), and yet still enable screw 368 to be threaded therethrough. D aneter
25 n2 of screw 368 iRefeningagainzow t\Eigdrepsemondiryvolver HBiRclidesMoms de for

 pareadt 19t 90 oS edibo Mo O e U TR SRRk oot o
threadi ng actihwles 248 & pimaryrcovBe1 £ ¥ TasBhing REBeKHARR %vefsl%rtﬁvﬁrﬁl%does not
have any 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 24B 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 émbodiment, 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



non-t hreaded portions. During the assenbly-process when secondary cover 27
February 2004 WO 01/16982 37 PCT/1BOO 01199 16 is fastenegyirepRiaryBdos cover
14, washer 364 is rotated onto the threads of screw 368 after screw 368

has been inserted through one of holes 24A in secondary cover 16. Screw

368 is then“Hf®ely threaded into th e 24B, as shown BGIIBYGIIA 44A. | n
this disposition, washer 364 is positidhed within 5 circular recess 362 and
abuts agai nst the bottom surface 370 of secondary cover 16. \Wen secondary
cover 16 is to be subsequently renoved fromprinmary cover 14, screw 368 is

threaded out of 16hisifesteABd to\pritnahyscovee 14 swaste 36RVE Felate VS tHRARRSRSH DY
the "threading out\&ésgt action between screw 368 and 10 hol e 24B propel s
screw 368 upward 8w 368 has/keeniipaprted thipugteene gbaple® 244 imgai nst

bottom surface satdn@hry<@WRNYEN : ' W@E 4 .

t hreaded downward on Screw 368?50%?/86%%%2%&?5@% 5&7%%§%B§%I%®ed

unt hr eaded f r or@hghewringigured 4/ ain thisdlisposition) @asHeratdds positiomed ithigi r cul ar
recess 368, as | igure 44B. then the upward 15 "threadi ng out"” :

force actlgng ona%g}rgg\/rvé%g 3%2 g‘?‘@%?%ﬂﬁ%‘égegﬁgm acg Rk secandlagiugh hol e
24A in secondargovept®r 16). At this point, further normal turning of screw

368 will cause screw 368 and washer 364 to just spin, with washer 364

remai ning a particul di stance away .fromthe bottom 368A of screw 368.
This distance is | ar@@?@sw@ﬁm 9@&%{69 i$ iocbeakpeauenthyemoved fem pitass 360.

When al | secondair $4\@TeWBEAN (HokRIFYR oPABIcUM. ALHI BAURY ALABERS' T
en be

associ ated hol es. 24B, secondary cover 16 can t separadte
primary cover farcegeneraied by the thesading outtinteractibndustween satelw368 stidhi ned

hrough pgle 2 he. ab b her 364
and bott o sur 1 E248 GRS EY AR urfbrd s BB T maven Ubvare Wasnetes

must be pul | ed 3dvabulis against tmitmire durfaceB ADesT Se@oR@aty ROVEISTE lcadiflg v\kﬁhépread
i s made of - nylon,

VUl cani zed 1 bPhiabh RERRaeg AEMAMEES OnSREVoRtE, Hpweuplg Mhemsatowathisen
screw 368 and vgmipsted bhtirasded fomtid SAmsAN Bkt Y bSitoml 3684 bR ¥ pul ling
smaller circular recess 360, as shown in Figure 44B, then the upward
16  “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 tumning 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 mounting screws 368 are
unthreaded from their associated holes 248, 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 whereiﬁ 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



screw 368 through hole 24A. 30 Al though the screw retai nnent structure is
described above wi th 27 February 2004 WO 01/16982 38. PCTL¥E8HONL19§h4
respect to one screw 368 and one hole 24B in prinmary cover 14, i1t 1s
preferably inplemented with respect to all secondary cover nounting Screws
368 and t heMO®46%ei at ed holes 24B. In an enbodi nent whermimewasiyer 364 is
made of nylon, washer 364 has a thickn¥ss of approximtely .032 inches. 5
Referring now to Figures 45-47, shown in Figure 45 is base 12 with primry
cover 14 positioned on top. Wthin recessed regions 401 of primary cover

14 are hol es 23Bspest to ©ABIsEINIIEE BRA B HOR 4L IS ifigstening
primary cover 14 to base 12. Also wthin receslsntsa@'rﬁ%\zid%ggtfﬁ%it Iéfls'tre hol es 26,

whi ch ext end t H6IE5RPI implamentast with respeatitomiissecondanyiaiorer Mbunting seead t o

10 hol es 26A of3genhg A Fi . an re.for receiving a
mount i ng screw?éuch as%é%érs ggﬁ%@?%@f%’nﬁ%%ﬁ@@ﬁﬂP"’Z‘e@‘? wasten3dbker 10
to a wall or Dlisimasiel oftnyidh, palsaérwh%aﬂhi&&esb@f%bﬁo&%ﬁé’f@l}y%& fERag! ment,
head 402A of nounting screw 402 has a dianmeter that is smaller than the .-

di aneter gf holes 2 . ondar.y cover, .16, but Larger_than the di amater'
of 15 ho?es 26 Wi t%%rfl%@ﬁ’éy‘&og{d%?sfgﬂﬁlsgﬁwg% ufgdEishase Wbwith a screw
retai nment pl atperindig covert 147positishedSHORN IWitHih Yed | L e or
nmore recessed regi ogf 401. As'beset seen iﬁilé?zdﬁgéﬁg@?%ﬁ%(w éﬁr&" nt
plate 404 i ncl (FO¥Er 4 pre hiqley gaAiferreseigingsmarrawsuch ad sopean 40 fot Bistering h
second openi Ng et | | r . r et ai nnent te 404 is

i nserted into reqesrggg‘bé}g';?t gﬁia%g‘i‘tze\mpgrgéE’)vy%&nrggé%s\gtdtrg&r\ogﬁgﬁé@égh%ﬁBzﬁs I n
contact with s¥fictrextand thraugh primanngsvetd8 amdbasé 2. HEleH26 cbir@sRhdapove

hol es 2 and r ivel of prinary_cover. 14. \Wien screw 400 is
used to asten%giﬁsn@ggﬁ%e\?gpd%w qogeggégsaeélflgg@r%‘,\pnq@@ fos reggivingiad i nto
openi ng 406 anenaunting lsotetv S5k &5 séréwfm)”z/foﬁﬁ%bﬁhtiﬁéthevéi%ﬁe 8§%Jﬁqg-g%€ﬁﬂ-%n°f

screw 400 abut edw???lai R}Sh top surface 404A of plate
Fi gure 47. Thi £ a8AYRIRINSal brek panelios thelikes Inlihe exeroplaseembedinent, 401.

head 402A of mounting screw 402 has a diameter that is smaller than the

diameter of holes 26A of secondary cover 16, but larger than the diameter of
156 holes 26 within primary cover 14.

Also shown in Figure 45 is a screw retainment piate 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 28, respectively, of primary cover
14. When screw 400 is used to fasten primary cover 14 to base 12, screw
400 is threaded into opening 406 and into hole 23A of primary cover 14, with
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,

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



Referring now also to Figure 48, shown is nmounting screw 402 of the

exenpl arg enbodi nent. Screw 402 includes a threaded porti on p%g@ar@ggb@ 27
February 2004 WO 01/16982 PCTIIBOO 01199 39 non-threaded portion 412.
Threaded portion 410 has a dianeter d2, and non- threaded portion 412 has a
di amet er d3.W@BYSHdr poses di scussed bel ow, dianmeter d2 OFCT/EBOGEWA por t i on
410 is selected to be larger than di anéfer d'1 of openi ng 408 and yet

still enable portion 410 to be threaded through 5 opening 408. Dianeter d3
of non-threaded portion 412 is selected to be snaller than diameter dl of

openi ng 408. Theorheadesl partiomak 2. T6rdaticd Portire0 has Paidmaat @, drapgach
of dianeters d2 ande(a3. Referring now also to Figure 49, shown is a side

Cross-secti %al th&?ﬂf’ ﬁ’%”_l'(?'hﬂ%_/h@%ﬁﬂéﬁmhr?tezﬂévfﬂhglé’ﬁoaﬂﬁ%difgcusesedlﬁelmun i f;9- ggr g:‘N
205 15 i msertod T me e oM EE A ol o ABE Soltekla b T4bsT i aineter %o
screw 402-(w t hofppening Seanchipettstiti enaklel porticey 4208§ma:kichteémieev\ghﬂ%gﬁf g\p/)vezz) gg :
[ d 0 tely th . _openi , after i ch scr :
cas 1y sl Pdee. CPSITTINE, Gielneiet A PLhortliradsh nrion. 812 npelestomiabe he
mount i ng sur f acamalier fifani dighetaret @f?opénﬁ@réﬁ}ﬁqrTHéediamétér%zgﬁﬁésﬁlgﬁsgl%;?etua te

screw 402 until head 402A abuts surface 404A of plate
t hr eaded porti Jﬂ%ﬁlﬁe?@fthﬂn@ﬁw@fdﬁm@tqm aadidBi ng surface. Plate 404

advant ageously provi des for convenient, cost-efficient, and effective

etal mment of @ mouRdieting SOAIGOR FoUfY 49, ChbGHIL 2 AAKBLs L0ihar 2P 1t Ne

breaker is not mounted to a surface. "Such retal nnment 157D
desi rabl'e duri rRgrdally sitawayview taken aldngdhe éines 4946 ofl Feusé 48eWheén t hat

mounti n cre : Likopned in their ropriate holes and yet
cannot g1eél os\tN.sm eﬁﬁ?ﬂ'ﬁ:@&b%b? 28?%gtnga%%SW-@BB@FF%%%Iss'ﬁwqci ipte V\/nelrF
25 aut of ol 1oyl Bragker 10 b Dot e o ense OB i & et of
25 out of circuyj regker n partjcular, u C
screw 402 is ;ﬂ’%@%ﬁf @%ﬁlﬂf'ﬁ ﬁég%fﬁﬁ?'ﬁgﬁf“%?r d?@%ﬂ?@'}%@ﬁ)@ﬁ@%ﬂeﬁg? gfs
t hr eaded orti 8l ' t : . :
sh(r)wn I n F=[)guré}@rhé'ljgejt %ﬂgﬁg"%@??@gf Qﬁ%@gﬁr#e%%&gﬁpscr%%?"ﬁ@g&?ss, of course,
prevent ed by downward through hole 26 until its bottom reaches the mounting surface. A

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 410 is 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 bottomn surface 4048 of plate 404, as shown in Figure
49. Downward vertical movement of screw 402 is, of course, prevented by
abutment of head 402A (not shown in Figure 49) with surface 404A of plate
30 404. In order to be removed, screw 402 must be rotated until threaded



abut nrent of head 402A, (not shown in Figure 49) with surface 404A of plate
30 404. In order to be renpved, screw 402 nust be rotat ed2uHebludnhp@aded 27
February 2004 WO 01/16982 PCT11BOQ 01199 40 portion 410 is threaded
upwards and out of opening 408. Plates 404, and the retainment feature they
provi de, haV¥P¥H&| exibility to be easily inplenented RAIBI/GL9easi |y
renmoved fromcircuit breaker 10, depeﬁjS ng on the circunstances. 1n the
exenpl ary enbodi nent, retainment 5 plate or device 404 is fornmed of bonded
fi brous material such as vul canized fiber sheet, (sonetines referred to as

"fish paper), apuitiors4 Hpisrthiciadet epwardsland omdwpehhgqloa Such material has
good insul ating propert | es and | s strong enough to maintain its shape

even after having s eaE re .and ereof. Also, in_the
r

exenpl ary enbodi rren rgent ﬁ%tHI'%G'eX@G‘O".‘[@ﬁ dravpithe fexibilityi s t he
sane as di anet o b@Jea@ﬂy mmﬂéméﬂte@%th:ﬁfbﬂeé&ﬁ remdVEd fbrmQircult %Fmggoshaf t

portion 400B (Fjgure 49) of screw 4 I s the sane as dianeter
t hr eaded porti di¢Pendingonthesircunysteneesy lndhe eremplary aglbndm&rm, retainments0,

h 0 f
i marycaver - FIte % dBaEe A0y ¥ Aol o Bonfad MBSl 336 pe Velsmned e.lv?ng
a screw for fas’tbenshﬂyt,p(somtlmescwf@rreaétohe “fisreapel3, éﬁd)EQidib%ona{é% (itzher

ase

hol es 23A). Hol.e 26 V\ﬂ éh ext % t hr ou rimary cover 14 and

is for receivi H@C S Hjgkt %"\!9 §§<99°8§"3‘JE?(§'PG\HTQWPZU%$1@MI$ atreigur e 48,
for mounting tRkpogHhtd M t oget her
W th the of her hoios zaf?“é'ﬁ“‘étsgaﬁé?ﬁéﬁﬁéﬁv‘é"gﬁgs e eRlacH i BFple

pur posel y rade R¥feabrAlee ipdie exemplanoembodimenpdie dlalneier dmOi@erﬁrﬁ‘g 466

el ongat or s I on flat or
strai ghte%zonesBZE%@E@%ISQQ%%SHLW%@%QGI ﬁﬁt?foi’fhi"ﬂh 8?\'@% '@B’%Wacﬁe of
hol e 26 extendshrebdemghafpporﬁan%OOB\(Ergu&eMaW sbﬂﬁ'mé@is ﬁ@%%h@é@@laﬁ%te?“h’
hol e 26 can accgmggy ‘?({muntl Ilg (&rews 402 with different sized

di ameters. Thi 949" BYPRTE9 PYrtipe 440l mqusting scremed02%xanpl e, when ci rcwt
breaker 10 nmmy be used in either an environnment where English neasuring

units are used, orRefertng ﬁcﬁwltdiﬁ BOVéIRI |§%and\férﬁ&%§éﬁd bilvievi' €
used. In such a, si tfuat i on, nglis nmounting screw 40 nﬁ% have a
t hr eaded porti gf,ong gf recessed reglons 1 of primary cover 14. As described above,

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”



with a diameter d2 (see Figure 48) that is either slightly |arger or
slightly 30 smaller than the diameter d2 of the threaded poHebpRnAddhof a
"metric" 27 February 2004 WO 01/16982 PCT/1BOQ 01199 41. nounting screw
402. Hol e 26 advant ageously enabl es either such screw 402 to be

ef fecti vel ywcﬁ‘b[flé??ént ed. The el ongated, di stance z3 (Fi gurRCTHBY/QPiIYvi ded by
flat zones 450 provides additional rodm for the | ar ger sized di aneter
screw 402 to be 5 inserted, with the distance z2 between flat zones 450
selected so that it just enables the larger screwto fit. As such, the

| arger sized difaPwitieg ssreved02.0Blole/2B kdvardageotishyt eradbles althey 8éh Serow 42y "

bet ween fl at quﬁgﬁfﬁgkiﬁeyﬁ]gméé@pdi rection), but would have sone

hori zontal "play' fon) due to the elongated shape of hole
26 in that direction. The smaller sized dianeter 10 screw 402 can, of

course, fit within Abeeldfyatsl dislahce 2B8qFigars SONRYAdEd 'b?*ﬂh{ % e@fél?) vertical
[ "play" th rhe a

"“play" (although still.m.ninmal) and horizontal "play an t rger :
si zed di anet er %5%‘?“&:% %‘Bﬁe}m\ﬂ‘.m@ fuibe fargen sizeddiamstanseravedd? o becommodat i ng
di ff er ents si zeghsaded! : twtﬂé% I eeps vyertical
"play" of such 185 Sgpg&gtr{%&g@meﬁlﬁgw%% r‘gﬂ%gzro .ﬂ%%? é?gﬁ'g@# éﬁf@itﬁéd to

both™ the | ar geenahlgs therargenscesw tofitdiAmsucty, thelarger sized indtef Sereyadiol es 26

i s advant ageoug,. : veni eptly enables screws 402 to be variably
posi ti oned vvher%edtt)'g}:I héc%ﬁ'ﬁ@@ OeWE?al 1@33%?%@‘3?}@8%%3&505(&?3@@85 havi ng
mounti ng sur f adiredtimng, but patidBsve sdmé RBridsHt: i ' | t hat
differ. Again, ,this fl egi Ri i ty is 20 o??ﬂgblﬁg%w %eo%ﬁgig%éﬁgﬁlw%%n
circuit breakefNegongated shageaf hele 26:indhatatirectony| Thensmatiorsizedydiameter

envi ronngnt or 3 [ 1 [ ahn _one enbodi ment,
hole 26 i's conf I@rgl[j,?ie% %W%?ggﬁtﬁ gﬁ\%ggnzég 6?%@%‘%@8%%@@%59\@ i'@"ﬂiync hes,
di stance z3 i smgEpvesicakplyy (althe8gh stiheinimat)cindl Hangbiital‘pldys trapthexi mat el y

. 020 inches. | ' I nbodi ment, a 25 larger nounting screw 402
with a diamet e%r%%] %iélag@%e%%cﬁ"g%r oximately .164 inches can be
effectively inplenmented, and a smaller nounting screw 402 with a dianeter

d2 of approxi mat el yWhils benefidially araircdpeenichtte btatthviodatig GfERheSzed
- 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 23 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 incheé, and
length z1 is approximately .020 inches. In this exemplary 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 51-53, shown in Figure 51 is base 12 with



' rring now to Figures 51-53, shown in Figure 51 is base 12 with 27
IB:L(rauary92004 WO 01/916982 42 PCT/1B00/ 01199 prinary cover 23?4-'elbﬂ?dr§ beied gn
top. On both the line termnal and load term nal ends of the base 12 an
cover 14 co 6nat|on are slots 500 that extend fromthe top of cover 14 to
t he bottom BSE212 as shown in Fi gy e 1. Engagenent RAIAB/BO2 of a
termnal shield 504 nay be vertically rmserted 5 into slots 500 until
internal | edges within slots 500 abut stops 502A, resulting in a )
dovet ai | ed engagenent between shield 504 and slots 500 (Figure 53). Such a
shield 504 is CBW@MWﬁﬁﬂ‘ﬂPO&IQGBEd an topleOntbotipthevinddeimigaleR®zAgad Pr ot ecti on

|
andcan’be i ot Srmiel 6Hs of hEREEE 1% and Caler 1 Comblriata re«?é:%'gtvseﬁme t%éi“ 10 1| oad
terminals 50 (sedefid funethkop GpeoveR s tothe boishbRba12 Y SheBREin o 2!

in connection with the Iine term nal

4
E?'eSLSr 5010I STZ?%QM@H?@I"@"@@% of@ tequinahshialdalumay 5@5érteawy mae?éém ﬁ ; F
505B f S
oh ol 0 505 o ot dosstbagh el 1eASe WA sidls EbGbiCetaR 388 2 ’eﬁ%ﬁ of
uhi ch ui ngs out it %etajbdlamgageaseﬂib ta ?ng'ef ?rgfggd \?ﬁshﬁgb ﬁj@"\er St out or
frl)a?lts i ﬁgoafgg \ég‘b‘ﬁ?%g%weé@f? °8H"e'3ls?5'6@¥ peeqinqaderdp nsodde ireaaedt ect i on
tabs 506 subst gumbtestiby te Y Bper@trdf chot bre'ﬁRé'l“iO ﬂgmaélgt?ﬁ%%@%qgf base 12 to

that toals or other external devices can no Yted therein
:Ezu: guchaan eﬁ@ﬂ"f"?@a?"l‘ a3 be napleaanterhin, cqnoecﬁdmmth Ine Rosiald 8PangRp are

th
bl 0 Lpoiiadseidto AR 5%kt il 505 conpmbin oo
S bou Tt 6 ot el o b He ehmih SRR g R bloater , |
slots 500 by vveilgg)o Férﬁ'{]]r%gﬁﬁ'ﬂ&egotg E‘S@ﬁé‘ﬁtaﬂﬁ'tf’l’ﬁ 2QRAaRd anaperte: SR8 fori n
order to facil ireasonstdiscuspedbelowenoval of terminal shield 504 fromslots

500, each tab 506 preferably includes a chanfered regi on 506A whi ch hel ps

' outwardly around, and thereby m nim ze
to channel or di re%ts sﬁ‘\%wn Eugures 52 and 53, terminal shield 504 also includes

15 - protection tabs or protrusions 506, each of which wings outwardly during the
insertion of terminal shield 504 into slots 500 and which eventually
substantially mates with a lower cutout or mounting area 290 (Figure 51) on
opposite sides of base 12. Protection tabs 506 substantially cover cutouts or
mounting 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 shiéld 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
bhannel or direct tab 506 outwardly around, and thereby minimize
interference with, the upper ledge 290A (F igure 51) of cutout 290.

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



interference with, the upper |edge 290A (Figure 51) of cutout 290. 30 As
shown in Figures 53 and 54, secondary cover 16 may be posiyireBR&r27004
February 2004 WO 01/16982 PCT/1BOQO 01199 43_ on top of primary cover 14
after termnpal shield 504 is fully inserted into slots 500. As shown,

regi on 16A Of° ¥déBhdary cover 16 cover g, the dovetail enddddiedilifget ween
shield 504 and slots 500 (preventing réenoval of shield 504 without first

renoving cover 16), and Is level'with the top 504A of shield 5 504. After
secondary cover 16 is so positioned, a termnal shield cover 508 nay be
posi tioned sucthBRof piimeneeoverddratgr termiea sbield 504 is by nsertédintGH4s  of

shield 504, as | ' e . sho in Fiqure 55B, {he bottom

surface 508B ofﬂgg\\%&ré%'?&éf’ﬂagé cﬁissﬁﬁg'bcy\qﬁ}%f’g'ﬁ{i"%gcoﬁﬁbﬁE’)Géfo@ﬁ@“SM whi ch
. engage hol es 2%hghFementbdiwbeh BhifE 5041any sREYS00 e ddHlingrbMBU RRKENg 14 10
and provide anﬁﬂqt@ f%gg_gce fit therewth. When cover 508 is positioned as

such, the top hrarpeying £oyel 18asanddislgvel with thevaprbQdieotishieid ur f ace
16B of sgcondapy. | aled 5 t.ely cov t he
holes in region 16A ? I%:F%cﬁlrdé r’?ﬁ?g%f1tdsig§8r?gg?rf@ﬁec%\%gtreﬁﬁggl g’?falldc‘:(?\yglf §6Q7\,, re

t roughs 509 i n maykpe posiforuid sudhethdt i56vieriabs regioh,16§>@fezbﬂéd"63§ﬁ@ﬁﬁ) SMA
prevented -to rea t hereb ovi ding additiona rotection to an
operator of ci ﬁogglﬁ@dtl)%eﬁﬁgrsabw@,mﬁﬂ!}'{? %r W@ﬁ’é‘d"?ﬂ%ﬁﬁ@ﬁng‘mary
cover 16 from lsaifage 568BvEEover50BANIuddd Mbd BRI ! .508.  As
shown in Figures 55A and 558V shi ellél cover 508 '?'ﬁgf’ﬁ@%ﬁ?ﬂﬁg@ 10 and

512 whi ch are (§9979¢ Bplea 25f Figure §¢) mracondary couveriGand pomBrY cavepadt i vel v,
of ter m il ShilihrSio of HitedGhehs ROBEReIBE ChBR Lol i i« S0UL 808, 8l S0

i ncludes a elongated cutout portron Or Dbr.ea 8Sused to
break off a regWem tha ®p surfaceci08Acthestd j desinablytfiueh vith the sy skfdtel BB Use
with the | oad LeL In the exenpl ary

enbodi nent, term ér?é:\%émecgqq’&%ggg'{' 35!6@0%550%%{55@%%8be*9!%me tha helesrint eri al .
2Tong the 11 nesobg o or b o oMy €8serety ohd CBler Yl b g R ey
508 are shown &%g%‘%ﬂ&h‘?’g 4o i sushe exteumhacerssio pventesido thoseel y, of
ter i nalysshi el dreddhefotyobMiny - SadiidrdN fotRton s In HRSH! SRR e,
10, and thereby also preventing secondary cover 16 from being removed
without first removing shield cover 508. As shown in Figures 55A and 558,
“shield cover 508 includes openings 510 and 512 which are positioned on top
of apertures 505A and 505B, respectively, 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



505B. Cavity 516 is forned in a housing structure 518 -that is nolded into
30 shield 504. As shown in Figure 57, a wire 520 extends thrrpeirepgiy ngs
510 27 February 2004 WO 01/16982 PCT/1B00/ 01199 44 and 512 and through
cavity 516, enabling a wire seal to be conveniently and effectively

i npl ement ed WSO¥H'® wire seal is a tamper evident device pémiBowdditbs upon
proper inspection, indicate whether or %ot it was mani pul ated i.n order to
renove term nal shield cover 508 fromits disposition shown in Figure 56. 5
Referring now to Figures 58 and 59, shown in Figure 58 is circuit breaker

10 with a DI N rand 5ddapdenrough caomy 51@neablis OO&F ttgm of -
base 12 by way of hol es 552°@t§hat F(l:?{)rrespont!lﬁq?)Q‘}r?rﬂg)lr}ﬁeff;ﬂ?{ng %%e\;sengagh?ﬁiﬁ"aure

2) in circuit bPESRWElYIMPlesentedn Sueh ptvdre seal isse tarnpereavident device ehurayil, of

circuit breaker | M .. shown i.n Fiqure 59,
adapter 10 550 H%@T B?ggrgggé%'%%gwgé%éﬁﬂéﬁ%Wﬁsg'@@'ﬁ%tﬁg%@dqrﬁpthe
exenpl ary enbotimaeve terhinakshieldacvbrisetflos itstispdehfonastewiBA idllre S5anped
steel. Backplate 554 includes conventional tabs 558 that engage wth a DN

rail, ang stabilizi hat ance the stability of the
engagerreng’ of backp‘?g&e}gﬁ'@g@waﬁ'gﬁrqﬁl ?'3\4:59 WRIP &1igyra §8riveireniko t o

Fi gure 60, backbieaker BbwithlasDIN rlladdpter 55b%§ﬁbhé@fo?%hié9&n@%{é i g@@ﬁ?e

for purposed de%@ial be% bel ow. Ad!] acent to ‘arns or gui

openi ng or cut ot @56e'2 PwaK ohhelrs §5B dhateerrespensttospauntRedicle 26 (Figure
stabilizing tabsj kgle : each, Wt h. an abut nent
surface 566A thqltlﬁ?gcgfjgrse?zgﬁﬂgl ?9@"?%“%F%é%stﬁﬁsg’ﬁ’ot&e&%p‘f@@ébmeﬁ Ogn arm
560. Stabilizi ngrauliipseaies 18rte acniventionat DEY ralle AL SHhdwn inSFi?u%QSb, I3 Bter
backpl at g554 ' L opl.e.lapci rocess, that does no require any

f orm ng, qgendi ﬁ%sdq%P’EQ% \gi%t"f' kglﬁpﬁ%?ﬁ%ﬁg.ec’ﬁﬂ"gba SY47i586d lnthe exarmplaat e 554
is a curved progmbadioent;,®ackplafe 558 SAPHider ! spring
at t achnment regiganqkfég&gﬁsit') IIg:'éferri ng noﬁa?gga{%ﬁéﬁgﬁgt@%ﬁeﬁér 556

i ncl udes a pl at ingludesapnxgntianehtsbs S§8dhatengage mittr 3 DIN 2ail, Each
d nb ' i ' . |
Cogton 576, EachaaBliting tansSod B enizie o SEBIRNG e cROBGe TR, 57t

region 576. Each engagenent region t 578, for
reasons di scusagkplateo§ps with a DIN rail,

15 Referring now also t6 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 pravided above arms 560,
each with an abutment surface 566A that is substantially in line with bottom

20 S60A 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
backpiate 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



Plate region 570 of slider 556 also includes a stop protrusion 579 and a

| ower 27 February 2004 WO 01/16982 PCT/1B00/ 01199 45 sprbmgeghkgpﬂmﬁmt
regi on 580. Connected to plate region 570 is a handle portion 581 which

i ncl udes a §ﬁ¥@ﬁ%§d'y curved stop nenber 582. As shown in Figure 59 wherein
backpl ate 5 8|ider 556 are in an,. assenbl ed state, BITABOMBYi on 570

I s substantially positioned between 5 @%anneling arms 560 of backpl ate 554.
As such, channeling arms 560 will abut portions of curved nenbers 572 if
slider 556 is attenpted to be laterally tilted. Cooperating with

channel i ng ar ns°P558 allaghrgentyegion; 569 1 Gernestsl tarniate region\670ds b daadie

b : . 57 whi ch
posi 11 oned_ bet uemuorEe PRRIch ioi et HERARIL e Sophtubr s8ir: ca 1o 10 be

|aterally tilted. Stabilizing tabs 558 thus provide enhanced stability to

the connection bet Wseshowadh bigure 595¢herain bdckplate S66and\slier 568 &t 4% Shown
connect ed bet r ring attac nt_regian 568B of backplate 554 and -
| ower spring at ag%ﬁtstétggpg% oy |si%@§%§g%ﬂy sdioned heveen such, -
slider 588 is spannginy @rrbE0ofbaERIBIAESH. AAS 8GEH, @Ranii jent of
stop 15 nenber 582 of, slider 556 angﬁstog_re. I on 553%%A?Btéarﬁﬁp atL{Ié'WEM
providing a | id% PeEoR®Rhcived membarn 6781l lilpued Battergted to/ke tateratiekpl at e

554, h Bt S SACt | V] i o, Fi 62._ Fi 59
ohovs DN i MEG: CBoEatfs SARHERALING S 08 Ko Masit it Bod Fog valet 1 ai
coul d be secur @rgvidelatergbabuiment td upper regigag BTHOf cUresd ARERFS 595 (whicHer 556
o opon_di spos ¥ ARtimiGngd befiedh Shanmeiing 2ms Soekbsder 580 ipatappiedtol y |
posi ti ordl on meﬂlatﬁrml?ititeb.eBtHlﬂiz‘iﬂQGta‘bEm%ué’bﬁ%ir@ﬁﬁgé%Sl?xpﬁiyrﬁggi-rhe

open disposition is achieved by upwardly pulling
agai nst t he spﬁpnaeqt@ngewwmm&e 554 aodistiders$66. Aeping®584 ushewrs| i der

556 to slide upyRAdited Nl ' | L bo r agenent
regi ons 576 of sli deer} 55 ﬁgv@%%‘%@%‘%@“%&%ﬁ%g% af agi%('ﬁ/‘ﬁ%gg
channel i ng por endievaepriog alfackment regbvbaoofaliadl 556, lPodRidMedadd s, nake
solid contact W r, e 586. Thereafter, handle portion 581 is
rel eased, causyrllégé}l%\%ive'% gé%@@ﬁ%%’tn g gaYVBW?rdSG"BeCQP“-SW'ﬂH@e apugment ofistiep over
15 - member 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 6§50 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 sfider 556 to slide upwards. Handle portion 581 is pulled until lower
engagerent regions 576 of slider 556 have sufficiently moved upwardly
towards channeling portions 560 of backplate 554 to enable the DIN rail to
make solid contact with surface 586. Thereafter, handle portion 581 is
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



he DIN rail, leading to the closed disposition described above and
ggo&nein 27 February 2084 WO 01/16982 46 PCT/ | Baor01199 FigFebriedy 2004
Referring now to Figure 63, shown is DINrail adapter 550 in a | ocked open
di sposition, This disposition is achieved by upwardly pulling handle
portion 581 YR¥1¥820uer engagenent regions 576 are appr oXkGHBaI/s11Mbove 5
bottom | edges 564 of cutouts 562. Handf& portion 581 is then tilted away
from backpl at e 554, thereby enabling notches 578 of | ower engagenent ¢
regions 576 to Ee se %Mg agai nst bottom | edges 564. Stop protrusion 579 o
slider 556 prevEldH r engagenment regions 576 fromfailing through
cutouts 562 during the initiation of this seatlng process. The seating of

10 ot ches 578 pr eveRafR Al 1uld O sHohfliop 9%'“%%%”%@*3@0&”"" Lo

gggdl gago[:)tel ggn‘?lé‘?ﬂ @gPCP%'fIQithlaaivlmbalgenwsathe:)mlmq|d;pwajS| ?gggr._m% IGH\élnrr? L eared
manual pressure .to_ho

i sposi ti on " ool 837 LAY oV B s dion 05 1 b anproximataly mboes | i .

d, Shandl ottt [edigts 664 58 tutoars 562, MBRAE phAINA Bl f
?ﬁglrg\tl)g di sggg %%Ftéjstches 57% from bottom | ed ﬁgég 'ﬁehteﬂgi' | eads to

the closed dis atgsidn hQﬁeWgﬁ@@mQQEtMeﬁr Bloﬁ@mf‘!{’gag?n?rlgg:’] :ats 15
d 18, each ofregiceB7846S | g% men

g?eaker 10 i ncl rgges a poi nteéggtddrhéaaﬁ@set G elé#; Ogtogrﬂi"t&”*ﬂ@" ﬁi’%glf (r)nrent

rai sed regi on 6Hig eéﬁiﬁlgreiveetstlmpelsemg@amem?é%dﬁfwﬁ?flﬁxgl Ifﬁr]grg,_rl poodi ment

ol nted regi on Srodts 862 U3k i ivaBer 6 insseaton prmckss: Theissetiog of. Shown | s

a separat@d vi ewtafesmq:réﬁentﬁeﬁdé?wm&n%ﬁd‘ﬁg d&ﬁogf&ﬁ dﬁ%rtﬁb‘slf &Bﬁg‘?@k 10,

hi n base
h depl at e |nserted|ntot eir t
\imzt ler '? Ee sa g'?ﬂrﬁ‘i"? ?§1 tq he reJearad. ||nttbl|5rlmi<ed@ppmpealtlenpédaptétcﬁﬁd

ot shoun. " Eachonis e ol e P AR 0 AR R DM ot or mat
phase wal |'s 20 reqq_rlngm@nszant manys pressuteto haldshie?isge m alcfoatdd disposition
relative to surface 586, Once positioning on a DIN rail is achleved handle
15 ~ portion 581 can be tapped towards backplate 554, thereby dlsengaglng
notches 578 from bottom ledges 564 which then leads to the closed
- disposition shown in Figure 59.
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
6ne of internal 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



vertically slid into slots or channels (not shown) in its correspondi ng
phase wall 30 whereby a parallel disposition therewith i52¢¢@bﬁ%§pzoﬁginary
cover 14 includes 27 February 2004 WO 01116982 PCT/1B00101199 47 interna
phase wal |l s 602, 603, and 604 that correspond to internal phase walls 20,
21, and 22, W@eWseRi vel y, of base 12. In particul ar, the botsomisas f aces of
i nternal phase walls 602, 603, and 604%re designed and configured to
generally match up and mate together with the top surfaces of internals
phase walls 20, 5 21, and 22, respectively, when primary cover 14 is

posi tioned at oplniefsal phesedualisriP2, 6583 zamktt thapcorespond o insteil prjte WAR' ©

si depl ates 106 itifpned i t.hin base 12, the bottom surfaces o
i nternal phase %ﬁ@%zféﬁ?ec Kely et7Pasg 12 Japasticiarathe ettom gurfacestof

mat ch up and mainterhalgpbiabe wans 502,908, HPe0s Hid ' | Sars06
wi t hout accounting for the increased hei ght of eta%gés?gw@é%ggl rally

attributable to""f‘| .lﬂ?ég‘ém?ée srgetmnwitdthedep susadBofnteratiophadeansiengo, Thi s
Component = assos) oo S PR (eRBLeRER? WfbreoitiBl 4y 133 rigtonet eten base A

conponents associ at ed ther constitu

must be suffi ci @uringthhessemblypracesswilh biditibmaeherd sidepRiteleyod &r %b%ﬂfoﬁeﬁmper

posi tioning anqg{t%%%i 032I tﬁ%@ﬁ’w Wien sidepl ates 106 are sl 3 Into their

respective phas P8&€ df oy surRGestd el BhaseowellsfeR, 603, ahd 666f

protrude above areedégigiedtind e iLion 0 .make
e r %nﬁﬁ%ﬁ% ﬁiai@pﬁbgﬂ';ﬁsﬁ{a‘?e Q(?iét%%bwﬁ%d%,e 984 604

contact with the bottom surfaces of interna e wal
when prinary cotHiaces 108A gfsidepletasdl 06awithoutaoeonting! for haritdreadey heigitight ed

r egi ons 0A, tact with substantially flat

co%t act ggr f acglg B%Hgiﬁ?@%%agﬁ%ﬁ%@g&& %@%B@%‘Eq {’}eqcﬂ}" ed fegions Wi/fband 882 ons
602A, 6028, andheBRG. rittie matingatobethiet bs insporeineBbEAldeYsilléihtes AEAGha SHE f 2ces
606A, 606B, anq ﬁgﬁ]%g on€S e(it lvely. . Pointed re%i ons 600 and 2_ provi de
sufficient addit F ’HB?'S?H??%SC{C d thgrewithe sonsibsle a1 fleatingphechemistd that

wher eby th tebd B : | ially be th
irst areas w then base roriy fietd BEBRod InhiE bate, f2 REPRFIS st ponsr -

primary cover PPSHGPIngEndfunglienalit y process, thus ensuring proper
engagenent of sideplates 106. This is very beneficial because variability

in partst@nd sl ight vRar siabpiafes 108 4r8%a R0 I REPEGRE (Hale SIS S BRE,
12, pointed regions 600 and 602 thereof protrude above the rest of top
- surfaces 106A and are positioned to make contact with the bottorn 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, 6058, and 605C,
respectively, and pointed regions 602A, 602B, and 602C make contact with
substantially flat contact surfaces 606A, 6068, and 6060, respectively.
Pointed regions 600 and 602 provide sufficient additional héight 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



internal phase walls of cover 14 to not nmate perfectly with the internal
phase 30 walls of base 12 and top surfaces 106A of sideplqﬁq&mﬁ%€%2004
potentially causing 27 February 2004 WO 01/16982 48 PCT/1BOO 01

sideplates 106 to not be sufficiently engaged and held in place (if pointed
regi ons 600 V4hWW2 did not exist). V%%Q poi nt ed regi ons WOUBH19802
contact their respective contact surfaces, they accommodate further

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

pl ace) by digging,5,.or piercing into the contact surfaces. In the exenplary
embodi nent,  si &%lﬂ%ﬁ%%? Bt etk sufficienthornuaged madineidinglscafiihdia) ar e

made of steel, ragenPsi Ji f.thernoset plastic. Al though
the preferred en?)%‘di ne%?rag%‘ eggﬂ?ég%ﬂﬁﬁ)mgﬂﬁoﬂeiﬁw& %’é‘i@@? bed with
a certain degr e€oBtachlieirirespantive gontaer surfzses thagascdhmbastd faAker 16ReAS] ai |
may be nmade Wt%fg}imgﬁp&&“ Eg f&gﬁnth irit and scope of the inventYon

as hereinafter clained. 27 FeBRtaP3se bt EsRpvel M igscrawedinplace) by digging
interruptér conpr pigrehay mtd tHeSedladt b&d) ' hani sm '
i nterconnected wth ?Qegpar abl e maidn%gﬁét:%gt@quegl&ggfg@gﬁfﬂ%ﬁm‘e&& erised in
that a | ocking PldgpltassTsEnaluding nointadwegions 608rarid602)dirs pRBlehAsddl N sai d

housi ng and an : i f,.sal.d housj for securing said term nal
within said hougﬁﬁgf'ﬁ?{%‘R%r"tééckfgH§d8|°3t_‘€e’m?éﬁtﬁgﬁ§-a poi nt ed regi on having
a point inserted intAlthdughahetprefetred @mibaiiment ofAh6 igr6akirl i

according to cl a%égﬁée h ractﬁrj sed in that the terdméér#a |ﬁ\{étr|?§%§%§%rgen
cut-out and the |ﬂ§‘" | A CEMalR depree of partickiariivi yarousichangesdaifdrm wndout .
3. A cirdoit intetail naiyde maee Wi i 2 racterised in that
the | ocking pl atﬁ ml udes_up ggﬂﬂaﬁg@eﬁ?éhge%)ﬁ@ q"ﬂs&oe%ﬁﬁ&@t'%ﬁﬁ?ﬂa
bent region, saffinewiafterggined.ei ng strai ght ened upon positioning of said
| ocking plate between the termnal and the abutnent portion. 4. A circuit
interrupter according to claiml, 2 or 3, characterised in that the

| ocking plate includes an opening for insertion therein of a tool for
renovi ng said | ocking



pl ate from between the terninal and the abutnent portion. 5. Acircuit
interrupter according to any of claims 1 to 4, characteri sgq:ébrﬁlatrgggmthe
housi ng includes a base in which the abutnent portion is formed. 6. A
circuit interrupter according to claim5, characterised in that the base
includes an externally accessible cavity in which the abutment portion is
formed. 7. Acircuit interrupter accordigng to claim®6, characterised in
that the base includes a channel into which the termnal is vertically
inserted and a | edge on which said termnal is seated. 49 27 February 2004
50 8. A cCLAIMS: interrupter according to any of the preceding clains,
characterised in that the termnal is externally accessible through an
opening in the housing, said |ocking plate being sized and shaped to be
i nsertabl e thréugh #airduit mmmptuy.coﬁlpriﬁggamuﬁhg Iirﬁ]/ﬁi&l:i gmk)péra@ﬁé];oz gl _ng to any
of the pr ' ' characteri,sed in that the |ocking plate |
pOSi t i Ogeﬁ%gﬂ%lﬂ%gﬁrjg@\&gﬁ%cﬁec{]\ﬁl ﬁ%ﬁ?ﬁqi%magbcontactts is disposed, chgrac:terlsed in
that a locking plate is positioned between a terminal disposed within said housing and an
abutment portion of said housing for securing said terminal within said housing, said

locking plate including a pointed region having a point inserted into the abutment portion.

2. A circuit interrupter according to claim 1, characterised in that the terminal
includes a cut-out and the locking plate an insertion tab inserted into said cut-out.

3. A circuit interrupter according to claims 1 or 2, characterised in that the
locking plate includes upper and iower regions interconnected by a bent region, said
bent region being straightened upon positioning of said locking plate between the
terminal and the abutment portion.

4. A pircuit interrupter according to claim 1, 2 or 3, characterised in that the
locking plate includes an opening for insertion therein of a tool for removing said locking
plate from between the terminal and the abutment portion.

5. A circuit interrupter according to any of claims 1 to 4, characterised in that
the housing includes a base in which the abutment portion is formed.

6. A circuit interrupter according to claim 5, characferised in that the base
includes an externally accessible cavity in which the abutment portion is formed.

7. A circuit interrupter according to claim 6, characterised in that the base
includes a channel into which the terminal is vertically inserted and a ledge on which
said terminal is seated.

49
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8. A circuit interrupter according to any of the preceding claims,
characterised in that the terminal is externally accessible through an opening in the
housing, said locking plate being sized and shaped to be insertable through said
opening.

9. A circuit interrupter according to any of the preceding claims,
characterised in that the locking plate is positioned entirely within the housing.
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