WO 01/ 16984 PCT/ 1B00/ 01203 Cl RCU T BREAKER W TH TWO PI ECE BELL ACCESSORY
LEVER W TH OVERTRAVEL Cross Reference To Rel ated Applications The subject
matter ofwohi/se9Bnvention is related to concurrently fil edpcTaBgoenzBNg 5
applications: U S. Patent Application Serial No. / , Eaton Docket No.

98-PDC-338 , filed August _, 1999, entitled "Circuit Interrupter with Trip
Bar Assenbl y Having | nproved Biasing”, issued ; U S. Patent Application
Seri al No. , Eaton Docket No. 98- PDC—594 filed August , 1999, entitled

"Circuit Interru ter with IrEroved Din Rail I\/buntlng Adaptor”, 10 issued ;

X S. tF>ate2t99§~plo IRC H TSeBRE AKER. VH%IEIEH F*PEG’E; B?!:?Lq_‘?i3 filed
Lo D R RCESSORY, LEVERIITH DVERERAVET"

99- PDC- 030, CtodscRlefinancd To Reld®tPApplidatidned "Circuit Interrupt er with
Cr ossbar HaV| ng | nproved Barrier Protection”, issued 15 ; U S. Patent

Appl i cat i on!BeBubleckatier of gthisgAveRtiaeis matated 9o eDacOBENtlY filesy CAtmpmimg_

Shi of 8- Cove@PPIcelbat Uy RO CRERBh oISl Ren “cor ot “cEoton Distes Robocket

No. 99- PDC- 98PD(Ei338d, filaURbigust 19915999 tited eCirchit rIﬁfe‘z’n‘udté‘rt \ﬁ/@ﬁ“ﬂ'&féﬁ\é"' t/h

Versatil e Mounting Hol es"”, issued 20 U’S. Patent Appl i cation Seri
Eat on Dockefs$@mblyo Hmﬂng)SBnprd\aeldecBIAelgg&t issuetP99, entitl edU i rRatent
I nterrupter

Appl i cat i on B qaggn %}r a ter V\al 335%39@9925 s#[?qu&?‘*/liﬁgds‘ﬁlagtuesﬁggg
dl
Nechant st —r'sesnengued” Cﬁ%‘“{ Eﬁé Wwﬂ'ﬁ‘ PP Rln R Mg dtitrcPhugitghone ©

Dock®® No. BSu&DC- 172, filged. &u@a&tnt Apdl&:%ﬂon%érié”ﬁd ‘Gifeuit | nEteypt er
with Trip Acconmmpdat i ng I nternal Space Constraints”, issued

U S. Pat entsﬂﬁ‘ﬁﬁtl@ht%{}é%ppﬁl filgd Aygust gai &%Mé@dr\l@lrcgg-lmﬂuptwnh filed
I ks 1 ARG s Ll v R Ry
01/16984 PCT/ ¥BO0/ 0120Baton Docket No. 99-PDC-030, filed August __, 1999, entitled
“Circuit Interrupter with Crossbar Having Improved Barrier Protection®, issued
15 ; U.S. Patent Application Serial No. __ / , Eaton Docket No.
99-PDC-054, filed August __, 1999, entitled “Circuit Interrupter with Improved
Terminal Shield and Shield Cover”, issued ; U.S. Patent Application
Serial No. / , Eaton Docket No. 99-PDC-055, filed August __, 1999,

entitled “Circuit Interrupter with Versatile Mounting Holes", issued

20 U.S. Patent Application Serial No. __ / , Eaton Docket No. 99-PDC-056,
filed August __, 1999, entitled “Circuit Interrupter Having Base with Outer Wall
Support®, issued ; U.S. Patent Application Serial No. __ / ,
Eaton Docket No. 99-PDC-094, filed August __, 1999, entitied “Molded Case
Circuit Breaker With Current Flow Indicating Handle Mechanism®, issued

25 ; U.S. Patent Application Serial No. __/ , Eaton Docket No.
99-PDC-172, filed August __, 1999, entitled “Circuit Interrupter with Trip Bas
Assembly Accommodating Internal Space Constraints”, issued ;

U.S. Patent Application Serial No. __ / , Eaton Docket No. 99-PDC-175,

filed August __, 1999, entitled “Circuit Interrupter with Accessory Trip Interface

30 and Break-Away Access Thereto®, issued ; U.S. Patent Application



2 Serial No. Eaton Docket No. 99-PDC-1 76, filed August_, 1999, entitled
"Circuit Interrupter with Break-Away Wl ki ng Beam Access”, issued ; and

U S. Pat evo onpgeB4 cation Serial No. / , Eaton Docket No. POF/BBCH2B2, filed
August , 1999, entitled "Circuit InteRrupter with Secure 5 Base and

Term nal Connection", issued Background O The Invention Field O The

I nvention The subject matter of this invention is related generally to

nol ded caseg rcuit break C it kers
havi ng accességg/ﬁbpntlg eéaoﬁ%%ﬁzqé)spgverb?%ﬁ%ﬁ?& %{J ' 'Prior

Art Mol ded entitted Croiit iteralbasrswith dBigakeAwE Dt \Wakiddg @%IA&&M is@ubBe art
as 15 exenplified by U S. Patent No. 4,503,408 issued March 5, 5,

Menna et al __and asd UGt BaterﬁA@pbcatm $eralNp. Juné 8 19993tonm Docket

Mal i ngowsKki t I d, 10 the nee f

pr esent app Cg? Po[gcm;]f!%{fo‘ﬂ%?%-ed ﬁﬂﬁeﬁﬂ/ (?'é Lﬂtr'é'?ﬁré‘? waﬂtg %ﬁé?qreknown
to previ de Basé€dnd TErMARAILDbERSCHMN h|s§966350ry pockets 20 accessible from
the front casing thereof. It is also knownT to have levers and the |ike

i nterfaci ng between mcro-switches in the accessory case. The accessory

case is insgrted int ft e ock t and accesses the circuit interrupter
operating veni ent hole or opening in an inside wall
of the circpgield U?tT‘PferlH%gﬁcn Unfortunately, in some cases the anount of

| ever 25 travel inposed Dy a circuit interrupter operating nechanismis

nore than the IEhersubmtmmtmmfdlalsenvémlmooislréldied gavierdiyaeatsidedecaicor e,
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Description of the Prior Art

Molded case circuit breakers and interrupters are well known in the art as
15 exemplified by U.S. Patent No. 4,503,408 issued March 5, 1985, to Mrenna et
al., and U.S. Patent 5,910,760 issued June 8, 1999 to Malingowski et al., each
of which is assigned to the assignee of the present application and incorporated
herein by reference.
It is well known to provide circuit interrupters with accessory pockets
20 accessible from the front casing thereof. It is also known to have levers and
the like interfacing between micro-switches in the accessory case. The
accessory case is inserted into the pocket and accesses the circuit interrupter
operating mechanism through a convenient hole or opening in an inside wall
of the circuit interrupter. Unfortunately, in some cases the amount of lever
25 travel imposed by a circuit interrupter operating mechanism is more than the
lever can accommodate. It would be advantageous therefore, if a way could
be found to allow the full length of the travel of the operating mechanism and
yet not exert excessive force on the intervening lever due to the limit in the
amount of rotational movement it can accommodate.
30



A circuit interrupter is taught which includes a housing with a pocket for
an auxiliary device. An operating nechanismis disposed wthin the

housi ng. wdhe1@per ati ng nechani sm has a cradl e, a porti onpof/iBdoioctv3at t ai ns
a 5 predeternined position in the housing upon the occurrence such as trip
operation of a circuit interrupter status-such as contacts opened. The
cradle is accessible through an opening in the housing at the pocket.

Separ abl e gont act (i” ) qsed wi thin the housing in cooperation with the
cradle for —H@%ﬁﬁ%—@m operating nechanism An auxiliary
devi ce- suchaasrcit iteR@bterab 2aughtivehith IRISEES | ' &El{%
reaction menber for regcti ng T‘Eo t he occu‘?éf’%ﬁ?gdo%&q)ﬂ@hgﬁgcw tl?‘srrs]?@rrupter
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an axi al hutpgration of argrduitdnterhptéi statusreudieas cOntets 8pENEB M dradle

rot ati onal Iig di sgose on the hub and protrudes into the opening to the

cradl e for 'BEACRES?BlENERUIM AR RRENINGINthethausing at thecpacketn§aparableact uat i ng
the first f j ; i O nber, A ' ' 20

i sposed ureon s Ai6sPERdRd Winhfie Rl CPerFoet Wiluhedcide Renver s
for causi ngbdihg opehatl BNtheSESSTaEINGRIERaRIIA. Mé&)@li%ﬁrtﬁée d-¥ubl g4y son

through the first angle, but allow ng only the seco er to continue to
rot at@ rel Rglhalars, ig djspresed inthetpaokehang haisra teantivnemetives fighreigetin

i nd h d le to.th d dl . 25
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i n the acconpanying draw ngs’in whi cEﬁe@BR@ggure {;L I's an of al view

of a nol dedneaber byrveay of thet epenipg é theehbosiyignThé meultimeseber igvepnt i on. WO

01/ 16984 PCT/ 1500/ 0f1203 4 , : _
includes a first member or arm disposed in and rotationally supported in the

15 pocket for being rotated through a predetermined first angle for actuating the
reaction member, and an axial hub protruding from the first member. A |
second member is rotationally dispose on the hub and protrudes into the
opening to the cradle for being rotated through a predetermined second angle
for actuating the first member for actuating the reaction member. A spring is

20 disposed upon the hub and is loaded between the first and second members
for causing the first and second members to rotate generally in unison
through the first angle, but allowing only the second member to continue to
rotate relative to a generally stationary first member through the remainder of

the second angle to thus accommodate cradle overtravel.

25
Brief Description of the Drawings
For a better understanding of the invention, reference may be had to
the preferred embodiment thereof shown in the accompanying drawings in
which:
30 Figure 1 is an orthogonal view of a molded case circuit interrupter

embodying the present invention.



Figure 2 is an exploded view of the base, primary cover, and secondary
cover of the circuit interrupter of Figure 1. Figure 3 is a side

el evat i oved oviees of an internal portion of the circuit i|ipPCEIBOOPIEG Of
Figure 1. 5 Figure 4 is an orthogonal 4view of the internal portions of the
circuit interrupter of Figure 1 wthout the base and covers. Figure 5 is
an orthogonal view of an internal portion of the circuit interrupter of

Fi 1 incl udi ' h 6 i d I ' I,
partially br oken” BHH 2/ SroPARdSIRT ol PiRipass Hilne b oind Aeccida |

|nterrupterc@&eﬂ-'dfgﬁéQ;,rguw.ﬁt@rﬁubge,c&rp?@,tem and the handle in the OFF
di sposition. Figure 7 is a side elevational, partially broken away view of

the operati ng nﬁtgw{al%m @i side televationah view afidart freée imeah gloetiom of itiee @cuit
di sposition, g LS a i de el evational, partially broken away vi ew of
t he operati Hﬁe"’ ﬁéﬂHrQ ‘with the contacts and the handle in the TRI PPED

di spogi tion. Fi 9?&;394 li§ ah SrfBg Shﬁl"@fe\AP'%?'theHﬁfetthf bénfb'n%kaw?%Yr Yltew of

the operating mechanismduring a“resetting opérati ure 4 de

el evat i onal intgraupteabf FidureKewithoatythei kasecdind beveram hOUSI ng of the circuit
I nterrupter of Fi:%likrﬁe 1.. 20 Fiqure 11 is another side el evational, _
partial ly broken § Qiilgwano onghMiewuel a§. iInteial eortion sofathencimuigonal

vi ew of the; I .upter of Figure 1.
Figure 13a Meompar b EERREY hellgnd Mo dittbo iR 7Y O (he Gl rcui
25 i nterrupter angEnr@Grng alsudEIemVaﬁoﬁélBﬁaﬁnaﬂp%meén by Ui 8t the &yerating he
trip bar assenbly. t%ure 13C i s another orthogonal Vview of the trip” bar
assehBly. meghadismsof the qr@@ttm@terrypm@@ﬁmre\m with e contacts ancbtive arsdiabl v.
Figure 13E orth onal view of the trip bar assenbly. 30 Figure
14 is an or nstggrtzltzﬁ%?ac} 'ﬁ' Iy broken away view of a portion of the

"o o v SRR eSS B st i S ot
mechanism with the contacts and the handle in the ON disposition.
Figure 8 is a side elevational, partially broken away view of the operating
15 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.
Figure 10 is a side elevational, partially broken away view of the cam
housing of the circuit interrupter of Figure 1.
20 Figure 11 is another side elevational, partially broken away view of the
cam housing.
Figure 12 is an orthogonal view of the crossbar assembly of the circuit
interrupter of Figure 1.
Figure 13A is an orthogonal view of the trip bar assembly of the circuit
25 interrupter of Figure 1.
Figure 13B is another orthogonal view of the trip bar assembly.
Figure 13C is another orthogonal view of the trip bar assembly.
Figure 13D is another orthogonal view of the trip bar assembly.
Figure 13E is another orthogonal view of the trip bar assembly.
30 Figure 14 is an orthogonal, partially broken away view of a portion of the

circuit interrupter of Figure 1 including the trip bar assembly and its bias spring.



5 Figure 15 is an orthogonal view simlar to Figure 14 wi thout the bias
spring. Figure 16 is an orthogonal view simlar to Figure 15 with the bias
spring. Wogui®sd7 is an orthogonal view of a |latch of thepCTiB®W®I103
interrupter of 5 Figure 1. Figure 183 s an expl oded orthogonal view of a
sideplate assenbly of the <circuit interrupter of Figure 1. Figure 19 is an
ort hogonal view of the sideplate assenbly, trip bar assenbly, and crossbar

assenbly of an it a (o Clroutt iont r,. of. Flaure 1.
Frgure 0 1 s an oidiagiady e SftnGhondl el Sty 1B RIBGP 8B witdS g B
assenbly andpfing] purpose trip actuator of the circuit interrupter of
Figure 1. Figure 21A is an orthogonal view of the dual purpose trip

actuator. Fi gur &iguregd§ is ametthegonal iviey simailantbdigwe thwittithe bias ppsrg.t ri p
actuator. 15 Fi gy 244 n ort hogonal. tial oken a vi ew of_the
trip bar assengll%'/gelgﬁﬁzlisa%np@m% qr]r\{lf,wg%{%A&ghy@?{%grc&ql{%ﬁg{mpter of

i nterpupt er Feduritgure 1.  Figure 23A is an orthogonal view of the automatic
trip assenbly of the circuit interrupter of Figure 1. Figure 23B is

anot her ort hogon&ligureeh8 istan exploded iocthogbopakhdewrdflaysidaplake gesembilof thean
ort hogonal view, of an attaching structure of the trip bar assenbly of the
circuit int SP'FWB{F@?"B‘P"GIEPSEFQ}"%"'Fi gure 24B i s another orthogonal view of

the attaching St Fygirr g9 is'r:éergg&fr%o%%ﬁair]?g%g%fhﬁréhgfgjtgﬁg‘%@n?ése%@‘f}’t % 'O

attaching structure. Figu IS a rort Vi eW 0

attachi ng sessemblye andcrésspar@asgérbiysoban intéimed pottionvofae dircan itefrepsst v
trip_lLever of the circuit interrupter of Figure 1. Figure. 25B is another
ort hdQonal ©f El@Ue Tt he accessory trip lever. Figure 26 is an orthogonal

e "6y "5 CENEI 38 VG Siodal BUREIR ok R IAREY Sl 1OE a1
Figure 26 watSernbly &t @as0surpobe itip laeHfitof bf theircuit 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.
15 Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogonal view the automatic trip assembly.
20 Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
Figure 24B is another orthogonal view of the attaching structure.
Figure 24C is another qrthogonal view of the attaching structure.
Figure 24D is another orthogonal view of the aﬁaching structure.
25 Figure 25A is an orthogonal view of an accessory trip lever of the circuit
interrupter of Figure 1.
Figure 25B is another orthogonal view of the accessory trip lever.
Figure 26 is an orthogonal view of the accessory trip lever of Figure 25A
connected to the attaching structure of Figure 24A.
30 Figure 27A is an orthogonal view similar to Figure 26 with the accessory
trip lever tilted.



WO 01/ 16984 PCT/ 1B00/ 01203 6 Figure 27B is an orthogonal view show ng the
trip bar assenbly with accessory trip levers tilted. Figure 28 is an

ort hogonavQ opaivs4 al | y broken away view of a groove in thepChasmw/ooio3t he
circuit interrupter of Figure 1. 5 Figure 29 is an orthogonal view of the
primary cover of the circuit interrupter of Figure 1 show ng a break-away
region. Figure 30 is an orthogonal view of the primary cover and base of

br oken auay vi ow 1B e 20, dfigaca) el shond BNl b4 Iy h, &' )

or t hogonal ,a@@éég'oajlk% veketiteyvay view of the break-away region broken
off. Figure 33 is side elevational view of the base and primry cover of

the circuit intEiguip2ris@n eithpganal, partiaingrokes awasakieanwela geapiverindheken
of f. 15 FigbjreB iewqf the internal portions of the

i s _.an.orthoggnal
base of the 2} Pﬁm%c'r‘fﬂ'@f‘&%r&?‘?ﬁﬁf f ¥'6%r'e 1. Figure 35 is an orthogonal
vi ew gf break- ANl TEBONS &1 IriRgenkf Widw dfnﬁrﬁe bl‘;‘ﬁ*g@'?o‘?g‘ﬁ? SUire chrcﬁitggre

36 is an orthogon vi ew of the underside of e circuilt
i nt er r upt er inbérréptgooé Figureiigshewidg a breakeawayg regiohi onal vi ew t aken al ong

the line 37-37 of.. Fi e. 36 showi ng, cutouts in the base. Figure 38 is an
ort hogonal view Efglﬁglg%tseﬁﬂé?rnm%bwe& Aae (H”F@Wtcovlerﬁtaé}(ghﬁﬁ%lofé'ﬂe

Figure 1 shgg@mgingmdﬂgﬁbf i:ﬁﬂ‘irgq of the break-away regions of 25 Figure
ri al i

35. Figure 'S an 0Qgo view of a locking plate of the circuit

interrupter of Figume&1ls ahi @thoyol,iparkdllydrokeyanaly vioardfiteé bredk-akay away
vi ew of the | ocki ng_ plate in connection with the base and primary cover of
the &Prcuitragierpf Gjguse 2% Figure 30 1.

Figure 32 is an orthogonal, partially broken away view of the break-away
region broken off.
Figure 33 is side elevational view of the base and primary cover of the
circuit interrupter of Figure 1 showing the break-away region broken off.
15 Figure 34 is an orthogonal view of the internal portions of the base of the
circuit interrupter of Figure 1.
Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.
Figure 36 is an orthogonal view of the underside of the base of the circuit
20 interrupter of Figure 1. .
Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
36 showing cutouts in the base.
Figure 38 is an orthogonal view of an internal portion of the circuit
interrupter of Figure 1 showing the positioning of thé break-away regions of
25 Figure 35.
Figure 39 is an orthogonal view of a locking plate of the circuit interrupter
of Figure 1.
Figure 40 is an orthogonal, partially broken away view of the locking plate
in connection with the base and primary cover of the circuit interrupter of Figure
30 1.



WO 01/ 16984 PCT/ 1B00/ 01203 7 Figure 41 is an orthogonal, partially broken
away view simlar to Figure 40. Figure 42 is a cross-sectional view taken
al ong thavoonedL- 42 of Figure 36 show ng support nenber BCDiBWe208i r cui t
interrupter of Figure 1. 5 Figure 43A7is an orthogonal, partially broken
away view of a hole and recessed regions in the primary cover of the
circuit interrupter of Figure 1. Figure 43B is an orthogonal view of a

retai ni ng device Ciar CU | ek L untien ' : ki s a
si de el evati onal F@ihé%vagflgg ns%%%orﬁf{adrﬁ%lf fé%@'gw#6%?’?%8’%3’6‘;‘%’8#%‘&#{@ é%gré
circuit intgogrupter of Figure 1. Figure 44A is a cross-sectional, partially
broken away view taken along the |ine 44-44 of Figure 43A show ng the

mounti ng screw ahigureddiisiargoaswsestional viewtaker elonmtheninedR <t 2antiFigecessed
br oken: avy % SRRV Ro Blemsed ing sl iReflPRY 8 Hal@ s oded”
ort hogonal vi ew Pfgu}é‘ﬂ3ha§9arﬂ6ﬂhﬁpbﬁ'§ﬂ el brokkentdiRaf R/Lééfu!otf d ROR! &t er

of Figure 1 along'with a screw refainnment plate. Figure i's an orthogonal

vi ew of theresessed regiansiretite piimaegy covenofdhd Circeit inteouptergeffagureptrtial |y
br oken away vi ew_of t screw 20 retainnent_plate positioned within a
recessed regi onV\‘(:)‘QUf?] ?@r fsrrﬁf‘yo'%'&‘?/%?n fVigyeof gi retainting Aewiceudk the sircwt gur e

1. Figure ﬁﬁtér%@eﬁbfiﬁi g}%{at ional view of a nmounting screw of the circuit
interrupter of Figure g igure 49 is a cross-sectional, partially broken

away vi ew taken RBigarg 48eis a5side rebevitiohdl aleviriof i seddnddrgvéovartrieustingw
retai nnent plate and the mounting screw of the circuit Interrupter o
Fi gut® 1. Rgaweidbe cycdit infourptefPffiigwieot- a recessed region of the primary

OO ooy st LS SRS ML BloR e OB BB B AR UTEY o
the circui ttheniner44:a4esf Rigurel 4B €hdwing 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
15 Figure 44A.
Figure 45 is an exploded orthogonal view of the base and primary cover
of the circuit interrupter of Figure 1 along with a screw retainment plate.
Figure 46 is an orthogonal view of the screw retainment plate.
Figure 47 is an orthogonal, partially broken away view of the screw
20 retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.
Figure 48 is a side elevational view of a mounting screw of the circuit
interrupter of Figure 1.
Figure 49 is a cross-sectional, partially broken away view taken along the
25 line 49-49 of Figure 45 showing the screw retainment plate and the mounting
screw of the circuit interrupter of Figure 1.
Figure 50 is an overhead view of a recessed region of the primary cover
of the circuit interrupt‘er of Figure 1.
Figure 51 is an exploded orthogonal view of a terminal shield and the
30 base and primary cover of the circuit interrupter of Figure 1.

Figure 52 is an orthogonal view of the terminal shield.



Figure 52 is an orthogonal view of the term nal shield. W 01/16984

PCT/ 1B00/ 01203 8 Figure 53 is an partially expl oded orthogonal view of the
term nal whoela¥g4 base, primary cover, and secondary covePCDiBmhe203i rcuit
interrupter of Figure 1. Figure 54 i$ a partially exploded orthogonal view
of a termnal shield cover in connection with the term nal shield, base,
primary cover, and secondary 5 cover of the circuit interrupter of Figure

1. Figure 55A is I A ro.nal leld.cover .Fj gure
558 1 o anot her o Engeaar a0t gl Bebubd BriroBAR el WEbE SMRRLehieldls s
an_or t hogonbaseigrimary ddver! andrsaebnddtyoef 87 fHe cit@litinbatutBi 8f Figup@se.
primary cover, and secondary cover in a totally assenbled state. ™ 10 Figure

57 is a cross-sekigusndi4 isparpartiplly exploded erthgganalwiewkefa deonigat shield i ne

or t nogonal - oSk pornigtoruh el Grdfidl sl BRSR: mem i rancsesatdany |
adapt®er Condi‘&ﬂirﬁtﬂtﬁ@@fré@i?int&irgefhe? otFigrean orthogonal view of the DIN rail

adapter. 15 Figure 60 is an orthogonal view of the backplate of the DN
rail adapter. FFigure56A isarcorthogdnaloiew of trenermindieshi¢lddavenf the DI N

rail adapter. FLgure is a.,cross-sectiopal, partially broken away view
taken al ong the ’JI:%HE:G égédﬁ aéptlll?rg‘fﬁ@%@aéN@W %8‘& lorovnahshigldicomer.Fi gure 63
i's an orthogonal Figueavsef ist ' i st at e.
Figure 64 is an ehgpl oggd'so%?t??gyggﬁhw%\%ﬁgk %%é&gigépgﬁﬁ%p??ﬁgwgﬁw of
the circui tshieldebaset pimafy Eowrr and secohdatyeccsied épbabeslyraschiegdtatbt hi n

t he ase. Figur ows an orthogonal view, partially broken away of a

. 65 ( \
part1@1 25 bel |§'9P59r 1S/ EreRScerdiongl. pagtally ielken away wiew takenfalangiths of
t he presenty.d gveptian.. FEl gar -niece overtravel |ever
mechani sm fhonré ﬁzgeﬁﬁggﬁgggﬁgg&qi?%ea %él\é%?r%gﬁwgn%& Figure 67 shows
the left side orFigar@bsii®ansrtiogonablieWsrf thecGriiMterrupter of Figure 1 with

a DIN rail adapter connected thereto.

Figure 59 is an orthogonal view of the DIN rail adapter.

15 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.

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

20 state.

Figure 64 is an exploded orthogonal view of the base and primary cover
of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.

Figure 65 shows an orthogonal view, partially broken away of a partial

25 bell alarm type accessory case, which may utilize features of the present
invention;

Figure 66 shows a two-piece overtravel lever mechanism for use with

the accessory case of Figure 65;

Figure 67 shows the left side or remaining portion of the accessory
30 case of Figure 65;

Figure 68 shows another orthogonal view of the two-piece lever



30 case of Figure 65; Figure 68 shows another orthogonal view of the

t wo- pi ece | ever WO 01/16984 PCT/ 1B00/ 01203 9 system shown in Figure 66;
Figure 6wahowesa side el evation of the accessory case of pEr/gRIOIBE With
the two-piece | ever system di sposed tRerein in a disposition of non-
novenent; 5 Figure 70 shows a side elevation simlar to Figure 69, but with
the two- piece |lever systemdepicted in a first stage of novenent; Figure
71 shows a sis(;tle el evatjop. simlar to Figure 70, but with the two- piece

| ever syst ePHSIEBFNAWD 0 KigUER 8Ost age of novement; Figure 72 shows a circuit
br eaker el evati op; [ LCtd r | I p of
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breaker. Dewith iting tvoo-pidcd leoePspstent didpbsdd thereir inRed@positibnsmdm t he

drawi ngs and Figures 1 and 2 in particular, shown 15 is a nolded case
circuit int®PVAPREAE or breaker 10. Circuit breaker 10 includes a base 12
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devi ces that e”tIeiburé"?QrmbESUiFBFe;a‘ke‘Pl_gléU%ﬁi'&'n’WdigﬁstP Affay-2 for

fastening primary cover 14 to base 12. es or openings A are provided
i n sEZondardepicting thtrelatiorahimot thet iwmgpiecedesercsy stemewittatieopératingevi ces
that enter corres ond#'&gl hol es or openings 24B in primary cover 14 for

f ast eni ng 5@88{%@3?9‘% grc'rfﬁ”tt%f%'ﬁ?rwary 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 attachrBescriptiondfehe HrefarembEniboRbmeanl y t o secondary

Referring now to the drawings and Figures 1 and 2 in particular, shown

15 is a molded case circuit interrupter or breaker 10. Circuit breaker 10 includes a
base 12 mechanically interconnected with a primary cover 14. Disposed on top
of primary cover 14 is an auxiliary or secondary cover 16. When removed,
secondary cover 16 renders some internal portions of the circuit breaker
available for maintenance and the like without requiring disassembly of the entire

20 circuit breaker. Base 12 includes outside sidewalls 18 and 19, and internal
phase walls 20, 21, and 22. Holes or openings 23A are provided in primary
cover 14 for accepting screws or other attaching devices that enter
corresponding holes or openings 23B in base 12 for fastening primary cover 14
to base 12. Holes or openings 24A are provided in .secondary cover 16 for

25 accepting screws or other attaching devices that enter corresponding holes or
openings 24B in primary cover 14 for fastening secondary cover 16 to primary
cover 14. Holes 27A in secondary cover 16 and correspondihg holes 27B 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

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

16, primary cover 14, and into base 12 (one side showing holes 25), are



30 cover 16) as described bel ow. Holes 25, which feed through secondary
cover 16, primary cover 14, and into base 12 (one side show ng holes 25),
are WO OWQ608484CT/ 1B00/ 01203 10 provided for access toret/aioimal
terminal areas of circuit breaker 10.1Holes 26A, which feed through
secondary cover. 16, correspond to holes 26 that feed through primary
cover 14 and base 12, and are provided for attaching the entire circuit
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cavities 31, 32, and 33 for placenent of internal accessories of circuit
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and 44, respectivel é t hrough which protrudes a top portion 46 (Figlre 1)
of alButt onOPERiNgs gaand 3B apd js used i a conyertionahmanner to maavalpopeaod 20
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3, a longitudinal section of a side €levation, part |l§ﬁrly br oken away and
partial |y i airgitbreaker 40 vdiareby thépesikien of bandlesddoarre@pors/with zlejend
term nal 50 a(ﬂd aline term 52. Th%re I s, shown a plasma ar
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open), or TRIPPED (contacts open due to, for example, an overcurrent

condition). Secondary cover 16 and primary cover 14 include rectangular

openings 42 and 44, respectively, through which protrudes a top portion 46

(Figure 1) of a button for a push-to-trip actuator. Also shown are load conductor

20 openings 48 in base 12 that shield and protect load terminals 50. Although

circuit breaker 10 is depicted as a four phase circuit breaker, the present
invention is not limited to four-phase operation.

Referring now to Figure 3, a longitudinal section of a side elevation,

partially broken away and partially in phantom, of ciréuit breaker 10 is shown

25 having a load terminal 50 and a line terminal 52. There is shown a plasma arc

acceleration chamber 54 comprising 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,

30 plasma arc acceleration chamber 54, slot motor assembly 56, arc extinguisher

assembly 58, and contact assembly 60, as shown and described below.



each phase of circuit breaker 10 has its own |oad termnal 50, |ine
termnal 52, 30 plasna arc accel eration chanber 54, slot notor assenbly 56,
arc extlngonﬂhﬂ&t assenbly 58, and contact assenbly 60, aBCHmEMMIIZAd
described bel ow. WD 01/16984 PCT/1B00101203 11 Reference is often nade
herein to only one such group of conponents and their constituents for the
sake of sinplicity. Referring again to Figure 3, and now also to Figure 4
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is an _orthogonal view of an internal portion of circuit breaker 10. Each

cont B8t ass rﬁl@ompmrgw%ere?lyu housirgui Oawithipowbishpares stagked raiderby ssident act
arm 62 suppaer Rt HElE s Ant Plhuts g dantes e and P42 bRl ERBAGSSS Bbnt act

arm 82 is efpghkti€adtérisonnect ed to aline termnal 52 and, although not
shown, each nbvable contact arm 78 is electrically connect ed to a load
termnal 50. Al sbaelhamnextinguishes esbambhsse indlydeBtambrathute Fdewitisia wHieh 25
wi dt h of ci rcwt bre d| sposed on an internal

10, and i s rot at abl
portion of 2§RQS i@?‘ﬁ%‘?a%ﬁﬂ?” gerefally RaTalie! angulady atiselasafuterpites i n a
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cont act
function of arc extinguisher assembly 58 is to receive and dissipate electrical

arcs that are created upon separation of the contacts of the circuit breaker.
Referring now to Figure 5, shown is an orthogonal view of an internal
portion of circuit breaker 10. Each contact assembly 60 (Figure 3) is shown as
20 comprising a movable contact arm 78 supporting thereon a movable contact 80,
and a stationary contact arm 82 supporting thereon a stationary contact 84.
Each stationary contact arm 82 is electrically connected to a line terminal 52
and, although not shown, each movable contact arm 78 is electrically connected
to a load terminal 50. Also shown is a crossbar assembly 86 which traverses the
25 width of circuit breaker 10 and is rotatably disposed on an internal portion of
base 12 (not shown). Actuation of operating mechanism 62, in a manner
described in detail below, causes crossbar assembly 86 and movable contact
arms 78 to rotate into‘ or out of a disposition which places movable contacts 80
into or out of a disposition of electrical continuity with fixed contacts 84.
30 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



arms 78 to rotate into or out of a disposition which places novabl e
contacts 80 into or out of a disposition of electrical continuity with
fixed comaot/ss984. 30 Crossbar assenbly 86 includes a noveOt/soontact cam
housing 88 for each novable contact ¢4am 78. A pivot pin 90 is disposed in
each housi ng 88 upon WO 01/16984 PCT/ 1B00/ 01203 12 which a novabl e cont act
arm78 is rotatably disposed. Under normal circunstances, novable contact

arms 78 rotate.in unis with the rotati.on of rossbar assenmhly 86 (and
nousi ngs seji & SBartle Jbatlab ri A i ciletanl/ Siertincte GRdel nomial
count er - cl oga Cnl f ' I r Jf ¢S to
be noted thgl'lt'((\!v‘II e@?ﬁaﬁgs'aﬁoggg%n%ﬁgtgéﬁéwgg@ﬁ? ?éiqn%nompgﬁgv&%%}dﬁ ?fl mts)

i ndependent trypssbat hesernblyt 8difand houssrysa8spss enddspad@ssembhassiis ybidtedi n
each novabl e contact arm 78

certain dynamc, electro- etic situations,
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is structurally and functionally simlar to that shown and described in
United St at @¥N35Bice glectmy-magnetio siteatians, pach movallegontagi@rmiBuekirotate al .

itled "G ' J ' oybhl ing. d U S, .
aopl i car i ontedrdly BREE Ghopineh BBHRL e RGemBh,ef s orietic BE6S: Thisooo
entitled "Gslreféried ot & 'fbltﬁ\hii‘ftpenm‘f\kbéra‘ﬁo'ﬁr, aRd e aB3¢rs iH%)’er&r'd@PéiPH@@mﬁp” ng

Bi asi ng", both disclosures o I ch are incorporated hHerein by reference.
Oper®Wing nechanfCentisaingotqrrefarsto &Figarall® andnagaimaod Figures8noperating

connected to handl e . configured, plate or cradle. 94, an upper toggle
I(i nk 96, anmeﬁF@Pﬁsﬂhk@)'Fog\Q?WE‘og%BeW'HB Saechamising an'%ﬁﬁé’lctl{régglénqji %E
pi vot pin 1 ' i ' I e ' C ower
toggle Ii nk@@g“?“;é’% gl 5‘9?E?‘é%@%&&%ﬁ“‘%ﬁ%?%@ﬁ%ﬂ“@g& %?ﬂqléﬁklgé@glrby
way of an iD©Od0[#80 isseed dggkes,| 1999 foi MatingowsHKiD@t algnehtiticdh GiFcustsBIaker

assenbly 86 at pivot pin 90. Provided is a cradle pivot pin 104 which is
laterally wWHR [f%{bi@ %"‘?S@F'QBB@BG.%& Fatentiprlication Sesiatle. apaft operating
e 2Eo ARl KBTS rS! Bk 007068 i kel g
assembl y r oliter A 6% Mechlnistn Having Improved Spring Biasing®, both disclosures of
which are incorporated herein by reference. Operating mechanism 62 comprises
a handle afm or handle assembly 92 (connected to handle 40), a configured
plate or cradle 94, an upper toggle link 96, an interlinked lower toggle link 98,
20 and an upper toggle link pivot pin 100 which interlinks upper toggle link 96 with
cradle 94. Lower toggle link 98 is pivotally interconnected with upper toggle link
96 by way of an intermediate toggle link pivot pin 102, and with crossbar
assembly 86 at pivot pin 90. Provided is a cradle pivot pin 104 which is laterally
and rotatably disposed between parallel, spaced apart operating mechanism
25 support members or sideplates 106. 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 suppqrted by handle assembly 92 in such a mannervas to make
mechanical contact with (roll against) arcuate portions of a back region 110 of
cradle 94 during a “resetting” operation of circuit breaker 10 as is described
30 below. A main stop bar 112 is laterally disposed between sideplates 106, and

provides a limit to the counter-clockwise movement of cradle 94.



di sposed in and supported by handl e assenbly 92 in such a manner as to nake
mechani cal contact with (roll against) arcuate portions of a back region
110 of ovadi/e984 during a "resetting"” operation of circubPCT/Bwakms 10 as
is described 30 below. A main stop bat3112 is laterally disposed between
sideplates 106, and provides a limt to the counter-clockw se novenent of
cradle 94. WO 01/16984 PCT/ 1B00/ 01203 13 Referring now to Figure 6, an

el evation of tha ] ' ' eaker 1 ti.cul ar. associated with
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whi ch is de | l.ow.. ferrd ow to Figure,7, operati.ng nmechani sm 62
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term nal s 5place bya déatable triphiasassemblyCeHoftrip shéchemisrh &4d| As is&escabed t hus
ated in a counter- clockw se

fixedly attached hand ssenbly 92, are rotat i )
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causes uppestandard latch arrangement found in all dispositions of circuit breaker 10 except
the TRIPPED disposition which is described below.
Referring now to Figure 7, operating mechanism 62 is shown for the ON
disposition of circuit breaker 10. In this disposition, contacts 80 and 84 are
20 closed (in contact with each other) whereby electrical current may flow from load
terminals 50 to line terminals 52. In order to achieve the ON disposition, handle
40, and thus fixedly attached handle assembly 92, are rotated in a counter-
clockwise direction (to the left) thus causing the intermediate toggle link pivot pin
102 to be influenced by the tension springs 120 (Figure 5) attached thereto and
25 to the top of handle assembly 92. The influence of springs 120 causes upper
toggle link 96 and lower toggle link 98 to assume the position shown in Figure
7 which causes the pivotal 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
30 the counter-clockwise direction and ultimately force movable contacts 80 into a

pressurized abutted disposition with stationary contacts 84. It is to be noted that



toggle link 96 and | ower toggle link 98 to assune the position shown in
Figure 7 which causes the pivotal interconnection with crossbar assenbly
86 at pi woo o1/p8fat 90 to rotate crossbar assenbly 86 in ther/1B00/01203
counter-clockwi se direction. This rotdéation of crossbar assenbly 86 causes
novabl e contact arns 78 to rotate in 30 the counter-clockw se directioen and
ultimately force novabl e contacts 80 into a pressurized abutted

di sposition_wth ationary.contacts 84. It ig ¢t noted that WO 01/16984
pCT) 2800/ 01566116 57 ZPRE YatohEs i Pnesiate Totcfinf 54 iiiiencadcy 41 as

i nfluenced Redhahizm@achani sm 64. Referring now to Figure 8, operating
mechani sm 62 1s shown for the TRIPPED disposition of circuit breaker 10.
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circunmstances such as _a load current with a nmagnitude exceeding a
pr edet er mi n@@aNgtiealhoinduged| reagtier of trip meehamisenbé4ottberroagnitude iof thar

5 the.  oppSlr e’ VRS ERYER I8 S nRsth o Andlfide celictbrd 182 Thbe 27
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| ower portion 116 15 of latch cutout region 118) and en
rotat@d cougit@mstancks sechunaiera load iourtandneudthofa treagnitudes pexaegslindg? Oa

(Figure 5) interacting. bet n.the top of handle assenbly 92 and the
i nt er medi at %repgmnqzc?mgeﬂ?vc%ywl{ﬁqp P %@%’E%’UI%tHJOtaé%¥WFh%%fea$ﬂemM)é
toggle arra S WAYZar S o ; : ' and
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contact ar %7%3 resulting in_a separation of contacts 80 and 84.
above sequéf 1 reloaspsciadla 94 éwhighthasipeen belsdniiags atdewer podican116
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di sposi ti onthedhflegnde bf estisisn &Prifgs 1201 (Figure 5) interacting between the top of
handle assembly 92 and the intermediate toggle link pivot pin 102. The resulting
collapse of the toggle arrangement causes pivot pin 90 to be rotated clockwise
and upwardly to thus cause crossbar assembly 86 to similarly rotate. This
20 rotation of crossbar assembly 86 causes a clockwise motion of movable contact
arms 78, resulting in a 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
25 again achieve the ON disposition (contacts 80 and 84 closed) until it is first

“reset” via a resetting operation which is described in detail below.

Referring now to Figure 9, operating mechanism 62 is shown during the
resetting operation of circuit breaker 10. This occurs while contacts 80 and 84
remain open, and is exemplified by a forceful movement of handle 40 to the right

30 (or in a clockwise direction) after a tripping operation has occurred as described



25 again achieve the ON disposition (contacts 80 and 84 closed) until it is
first "reset" via a resetting operation which is described in detai

bel ow. Ra¥enr/idegs now,to Figure 9, operating nmechani sm 62 peT/ssoxwmoduri ng
the resetting operation of circuit bkeaker 10. This occurs while contacts
80 and 84 renmain open, and is exenplified by a forceful novenent of handle
40 to the right 30 (or in a clockwi se direction) after a tripping operation
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may again t ker@ ace causi n(g contacts 80 and 84 to again open. Referring
again to Fi%EH & itsjowghand agapst Fripshanassemily 422 cyitbeeakerdd isdhem si ot
not assenpl : 3 l. f ANCt | imlar to that,
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Mal i ngowski counter-clockwise (to the left) towards the ON disposition depicted in Figure 7
(without the latching arrangement being disturbed) until contacts 80 and 84 are
in a disposition of forceful electrical contact with each other. However, if an
overcurrent condition still exists, a tripping operation such as depicted and
20 described above with respect to Figure 8 may again take place causing 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 similar to that
described in United States Patent 5,910,760 issued June 8, 1999 to Malingowski

25 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 magnetic loop provided by upper plates

30 68 and lower plates 72 of upper slot motor assembly 56A and lower slot motor



25 et al., and plates 68 and 72 thereof forman essentially closed

el ectro-magnetic path in the vicinity of contacts 80 and 84. At the
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bet ween contacts 80 and 84. This current induces a magnetic field into the
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assenbl y 86Proeessmravigestiediew-angsererstion destribad abhavede sdhictbtied inovabiet ed
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10 is a sid ' of a rtion perati ng nechani sm 62 incl udi ng one of
the cam hougiqqéls&gbaés%feogﬁ%@bﬁ'r qézgemféxp%%m%ﬁnﬁowpr@raged hereidebya cam
foll oner 12 |-R0 Ny W ' ' onnect ed
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confi gured homally aicuoas tige vesult sfad tripjpiﬁglcbp@’étiﬁﬂ@bﬁ@lrdt@%? tAS EndiGrainikth
spring 128. A barrier 130 is integrally fornmed on the oufside of cam

housi ng 88 P4@&s agsghbes gboxeip coppgetionthifigure &m t he bott om 88A of
housi ng 88 and which faces the direction of contacts 80 and 84. During a

bl owtgpen oper at Rafrffg A d PFQ%@Q,O‘\'&W‘F,DAG%PHE, SROWASH Fglte 10 is a side
view of a portion of operating mechanism 62 including one of the cam housings
88 of crossbar assembly 86. Cam housing 88 includes a cam follower 126
disposed therein with a compression spring 128 connected between cam
follower 126 and the bottom 88A of housing 88. Housing 88 is configured for
20 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.

During a blow-open operation as described above, movable contact arm

25 78 rotates clockwise about pivot pin 90, as shown in Figure 11. During this
rotation, a bottom porf(ion 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 housing

88 enables (provides clearance for) this rotational movement of bottom portion

30 78A of contact arm 78. The size of opening 88B is preferably limited to only that



25 78 rotates cl ockwi se about pivot pin 90, as shown in Figure 11. During
this rotation, a bottomportion 78A of contact arm 78 simlarly rotates,
causi ng iwobvoievsbut the top of camfollower 126 and for cer€DiBooe203126
downward, thus conpressing spring 128 An opening 88B (Figure 10) in the
si de of cam housing 88 enables (provides clearance for) this rotational
novenment of bottom portion 30 78A of contact arm 78. The size of opening
88B is prefeh%gl.é limted. to 08 t hat WO 01/ 16984 PCT/1B00/ 01203 17 which
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mechani sm 64, the bottom 88A of cam 10 housing 88 cooperates wt arrier
130 wher ebywhishsflaw dewardsobairier i framethe directinftof contacts BO@ritiBag Asich

protection, barsrier 13Q beneficially, strengthens the structure of cam
housi ng 88.CrEﬁS?Weasé?g%ﬂY§B3)s é’?ﬁ%ﬁ?‘é@ﬁ%d%@gy's%@'@H"Qﬁhﬁrisabﬁ%quq@, ngapal er
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Ref et@i ng nlvouging BBgwopsrataswithdarrieB8C30 Wisreanthid pEotestivnis dontinued. har
assenbl y 122%(9&#ri p n'e_ahani sm 64. Assenbly 122 includes a trip bar or
shaft 140 AR ¢ Previdinignedgiarataetion barfieh 188 rkengficillysteenathens theynet i ¢

trip bars ti-sRUT | ] d. accessory
trip | ever s&F%ﬁﬂ%d%fﬁ%ﬁﬁégSﬁgﬁflﬂﬁﬁg ie%%ﬁ%lé@'a%nﬂggmfénté%% §g%égba€'pﬂé% in
detail bel 012, Barri¥hd3et includespiopagidoléd 1B0B habes Wbtion Eeitfated Bhenig
integrally nolded with trip shaft 140. For reasons di scussed bel ow,

nul ti - pur pos30& wWhichrarbircludest onlydottasiitating thesmoiding of cam bousing 88, a
push-to-trip actuating protrusion or region 146A, an interlock trip
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assembly 122 of trip mechanism 64. Assembly 122 includes a trip bar or shaft

140 to which is connected thermal trip bars or paddles 142, magnetic trip bars

or paddles 144, a multi-purpose trip member 146, and accessory trip levers

148A and 148B, the function of each of which is described in detail below.

20 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

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

25 seen in Figure 13A, an intermediate latch interface 150 having a protrusion or
stepped-up region 152 and a cutout region or stepped-down region 154 with a

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

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

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

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



25 seen in Figure 13A, an internediate |latch interface 150 having a
protrusion or stepped-up region 152 and a cutout region or stepped-down
regi on 1owi/idesea surface 154A. Also connected to trip shafABAMRMBS a
contact region 156 that includes a cHvity 156A (Figure 13D) forned in the
undersi de thereof. Referring nowto Figures 14, 15, and 16, shown in Figure
14 is a portion 30 of base 12 with a portion of the internal conponents of
circuit breaker é(% V\D.014_16?)84 PCT/ 1B00/ 01203 18 inserted therein. Trip
bar assenbl {SEHSd tgiein, TP bar assemBlv 1221iveek isrokationalil disnased betweeal | s

18 and 19 o [ 2 ¢S dibhg.. a erticglly held
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§e
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se an onsistent. rotati s force on trip bar
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operation a detscri bed bel ow. . As_shown best in Figure 15, cavity 204 has an
el ongat ed o%’éﬁi’ [ResoRs SUER SRYING SPErreMides aicauntesionkwige lantyconsisteand

ity 204 ' | dak: i i dt h wil.that |
ool | ot ettt Biae Korflchoba MMy 22 AP hulodhes SeRcubaitbeliw.pecome
lateral |y Dedgh 202620 sesiticne2dficioptly Bar0fomcdtigil r)éggygﬁ?%@é*)?d

into circuit, breaker 10 b§ vertically sliding it into cavity ore
trip bar asiéieranassembly 122 sodhatledga 202 deeshotimpede clakeids sotation bfis

prov4qged | hC| . abl.es_assenbl.in ersonnel to  easily see

et ter or Heeriipieg” s B RIS iTER BVt bl RorBe 208 hvingifairioping
operation as described below. As shown best in Figure 15, cavity 204 has an
elongated opening 208 forming a open-ended side, enabling ledge 202 and
cavity 204 to be easily moldable. Opening 208 has a width w1 that is smaller

than the diameter of spring 206 so that spring 206 does not become laterally
20 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”
assembly is thus provided which beneficially enables assembling personnel to
easily see whether or not spring 206 is appropriately positioned. Positioned

25 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”
(Figure 16) between the internal phase walls and the sidewalls of base 12, with
this direction of movement causing the gases to substantially flow past and not
30 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



25 substantially within internal phase wall 20, spring 206 does not occupy
val uable internal space, and is not directly exposed to hot gases that my
be gener av@di/16884 hin circuit breaker 10. Such gases woul dr€T/asooiomo8he
direction of arrow "A" (Figure 16) b¥tween the internal phase walls and
the sidewalls of base 12, with this direction of novenment causing the
gases to substantially flow past and not 30 into spring 206. Because spring
206 is a co reSfei (t)n sarinr%, it is easy to fabricate, leading to nore
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internediate latch 114 which is laterally disposed between Sideplates 106.
Hol es or opdmwejdatghspastion 21 8rindudesarofudinguegioncizQ wih enldbttam surface ar

protrusions i ndents 224 in sidepl ates 106, providing a pivot area for
rotation o?%’ét%’ﬂg%l%toﬁ@tgﬂ%?gﬁs or indents 226 in sideplates 106

provide a stop for Ilimting the rotation of latch 114 in the cl ockw se

direction which RefatringdHoWnalsol %o SFiglteY i 180 aPRIEH 8L | sHbwaP iHerRiurderl hg! ow.
Figure 19 shows trip bar assenbly 122 in conjunction with a portion of the
i nt et@al woikemmediate latek Jitd whinhk isr laterallpdispiiseyl between tsidaplates 10Rse
shown in Fjpgure 18. As desgrib bove, trip bar senbly is laterally and
rotational | bl%Fetﬁ oL SPER R égén‘)fg[j?t@? 1§?‘d§0€al"ﬁ%tegswgaocq§9%ﬁor@éf§b cirsulagng s
rotationall | ' i s ti: ' 206
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| atch portion 218 of latch 114 is shown fixed in place by internediate
| at ch i nt er fRtEItBBIPtatioNPiJaichat it ibihg alookwige direction which occurs during

15 a tripping operation as described below.

Figure 19 shows trip bar assembly 122 in conjunction with a portion of the

internal workings of circuit breaker 10 including, in particular, those shown 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

20 biased in the counter-clockwise direction by spring 206 (Figure 14). Figure 19
shows the latching arrangement found in all dispositions of circuit breaker 10

except the TRIPPED disposition. Lower latch portion 218 of latch 114 is shown

fixed in place by intermediate latch interface 1500f trip bar assembly 122 (a

portion of trip bar assembly 122 being partially cut away for ease of illustration).

25 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 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

30 clockwise rotation due to the engagement of lower latch portion 218 with



portion of trip bar assenbly 122 being partially cut away for ease of
illustration). 25 In particular, cutout region 222 of latch 114 is shown
mat ed wi WO pr/odsausi on 152 of interface 150, with bottom BoTARO®1B30A of
protrudi ng region 220 of latch 114 i®&0an abutted, engaged rel ationship

wi th surface 154A of interface 150. Upper latch portion 216 of |atch 114

I s shown abutted hard against |ower portion 116 of latch cutout region 118
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connection with Figure 8. There are several types of’tripplng-operati ons

t hat1@an caabetmentpbetweenlSpparsiatdil podtiti 206 ravidatradie Mhand ridading the

direction and thereby release cradle 94. One type is a manual tripping
operat i on, %api? 59133%/69@? foNgiemdeeevisenwmihe raforgrgaptionss spriggs eurtti
shows a porg : | o | rdin ' It..hre " .t hi.n base
12, with bas%&rlégﬂﬁa@igﬁgé@%@nggalrs }tlYlﬂatllﬂleyggllftgﬁsg\;ﬁvaé%#5 855@%&?%%&@%@3%@ Wi ew.
Shown i s trégnrisntioassigmiffigud?®. and nul ti-purpose trip nenber 146 20
thereof. Along the outer sidewall 18 of base 12 is an integrally nol ded
dual purpose trjrﬁgact uator 230 of trip nechanism64 that is positioned

such that it can'Ng€ ﬁfﬁ/éavwwvéynﬁs)mbfnmmm@mmaércramgammtrm bart o
Fi guygs 21%@%%&} EiQZqB%ta?é’ frpﬁ%ecl6éﬁvﬁsg%ﬁrlé%ﬁgﬁ and thereby release cradle 94.

One type is a manual tripping operation, with the functioning thereof 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 partially cut away to provide a
better view. Shown is trip bar assembly 122 and multi-purpose trip member 146
20 thereof. Along the outer sidewall 18 of base 12 is an integrally molded dual
purpose trip actuator 230 of trip mechanism 64 that is positioned such that it can

be moved upwardly or downwardly.

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

230 is comprised of a curved bar-like member 232 having shoulders 234 which

25 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 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

30 of dual purpose trip actuator 230 can be advantageously molded without



230 is conprised of a curved bar-like nmenber 232 having shoul ders 234 which
25 define a top portion or button 46. Connected to bar-like nenber 232.is a
body nenivweo o280swi th a first side 236A and a second si de PGHB00Bozg nenber
236 includes a rounded portion 238 odlthe bottomthereof. Body nenber 236
also has a first tab nmenber or push-to-trip nenber 240, and a second tab
menber or secondary cover interlock nenber 242. The above-descri bed
configuratiqgn 30 of dual, purpose tri ctuat or 230 can be advant ageously
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10 first sigde 236A of body nenber 236 is adéac.ent to nulti-purpose trip
menber  146(dgutas b apgd Zs ¥ehophoulders 234 abeiting wpwardigamainstaajkattarn t o
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trip menber AgtShowhem Figlire @0, 4ual pubistecipesbtuion 230Si8! JdSMbrid e that
movenent of 15 actuator 230 causes push-to-trip nenber 240 to contact
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return to ipgsh-o-tipactpatingiprotrusion 4@ cef mpltRptposedripimemdeA146f but t on
25 is no longer exerted. In addition to the manual (or push-to-trip)

tripping operati descy,i bed, .above, dual purpose trip actuator 230 al so
proﬁf’deg apsecon%‘%}" Egbgp tl%,qe@(gqﬂ@sed? the regultmg do&mward movement of

15 actuator 230 causes push-to-trip member 240 to contact push-to-trip actuating
protrusion 146A and move it downwardly, thereby causing trip bar assembly 122
to rotate in the clockwise direction (when viewed, for example, in Figure 6). As
described above, this rotation of assembly 122 releases cradle 94 and results
in the TRIPPED disposition shown in Figure 8. Spring 244 causes dual purpose

20 trip actuator 230 to return to its initial position when force upon top portion 25A

of button 25 is no longer exerted.

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

above, dual purpose trip actuator 230 also provides a secondary cover interlock

tripping operation, the functioning of which is shown in Figure 22. Figure 20

25 shows a portion of circuit breaker 10 with base 12 having been partially cut away
to provide a better view. Actuator 230 is positioned in relation to multi-purpose

trip member 146 such that secondary cover interlock member 242 is located just

below interlock trip actuating region 146B of multi-purpose trip member 146. If

secondary cover 16 is removed, shoulders 234 of actuator 230 have nothing to



tripping operation, the functioning of which is showm in Figure 22. Figure
20 25 shows a portion of circuit breaker 10 with base 12 havi ng been
partial | ywauot/i@sey to provide a better view Actuator 23BCT/EBGOM®$208i oned in
relation to nulti-purpose trip nenbe#2 146 such that secondary cover

i nterlock menber 242 is located just below interlock trip actuating region
146B of multi-purpose trip nenber 146. If secondary cover 16 is renoved,
shoul ders 234 of actuator_ 230 haye ngthing o WD 01/ 16984 PCT/ 1BOO/01203
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operations which |ikew se can cause trip bar assenbly to rotate 1 n the
cl ockwi se dtm%&tﬁﬂﬁn&f@&sﬁmﬁbﬂ2ﬁ?eﬂemsc¢radlee9®zandﬂﬂsw;tsnndherTeRIPtRED

provi di ng t i onal | pgi ng operations can be seen in Figure 7
whi ch shows&%(ﬁ§§'&$ﬁ Shr?rwébk 'QEEFDBn its ON (non-TRI PPED) disposition, with
| atch 114 abutted hard against |ower portion 116 of |atch cutout region

118 of cradl e 94Ciraofl brebkér HD4inthuded | f :
interface 150 (Fi glgure 13A) [)f t|r| pdt}fa%r gu%@?ﬂ%%%ﬁ é}i\ s@ggﬂ%&ﬁt*@ﬁg
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cl ose proxi ar 122 aytomat i trip asse y 250
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assenbly 250 and its varjous ¢ onents. A thorough description of the
structure aR3RIBpEPHEr HRMAN A6 @ggﬁt@% cuioub r@@@@rﬂﬂ&ofzged iangd latenpbhent s

I's dj el osegeyninUpiiceP Bl CiterPRlis el intide Mo (Figure 13A) of trip bar

assembly 122. Also shown is an automatic trip assembly 250 of trip mechanism
64 that is positioned in close proximity to trip bar assembly 122. An automatic
trip assembly 250 is provided for each phase of circuit breaker 10, with each
assembly 250 interfacing with one of thermal trip bars 142 and one of magnetic

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

Referring now also to Figures 23A and 23B, shown in isolation is an
automatic trip assembly 250 and its various components. A thorough description
of the structure and operation of automatic trip assembly 250 and its
components is disclosed in U.S. Patent Application Serial No. / ,
25 Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled “Circuit Interrupter

With A Trip Mechanism Having Improved Spring Biasing”, the entire disclosure
of which is incorporated herein by reference. Briefly, assembly 250 includes a
magnetic yoke 252, a bimetal 254, a magnetic clapper or armature 256 having
a bottom 256A that is separated from yoke 252 by springs 257, and load terminal

30 50. Load terminal 50 includes a substantially planar portion 258 from which




25 Eaton Docket No. 99-PDC-279, filed August_, 1999, entitled "Crcuit
Interrupter Wth A Trip Mechani sm Havi ng | nproved Spring Biasing", the
entire diwabosiese of which is incorporated herein by refpreemeoiBsi ef |y,
assenbly 250 includes a nagnetic yok¥ 252, a binetal 254, a magnetic

cl apper or armature 256 having a bottom 256A that is separated from yoke
252 by springs 257, and load termnal 30 50. Load term nal 50 includes a

substanti al | | anar_ portion 8 from which ) 01/ 16984 PCT/ 1B00/ 01203 23
prot r udes, P%t%ﬁom %fwaéibeﬁm%wa&% |8 @ BotmicannestaiRartien
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such as a gg??@rr et al nlﬁﬁ Q@E)%é%%ﬁr\%ﬁdﬁt%gr Ion G%P%{Hgﬁﬁgzsg%é %u%out
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as shown in Figure 7, an automatic trip assenbly 250 operates to cause a
cl ockwi se rosgussid Below:i p bar assenbly 122, thereby rel easing cradle 94
which | eads to the TRIPPED disposition described above in connection with

hiough the phasa et Snperieen, FPPREGH F8afid it 8 SRR CERRPS 2c80 |

the ON di spasfoniatic tip assembly 256i gparates to cAueet a ickidkwise FetatiohldfuweEp bap t he
follow ng or opposite direction) fromload termnal 50, through binetal
254, from bRsRaMAPly 2542+ $hersbypreleasing seradia Qd7which deads ta thendRIPRED cor d
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electrical current flowing through it, providing both a thernmal and a
magnt?i ¢ tautepallg ipeasserobly 26@. tImethenON digpositioropsr showm infFiguteomat i ¢

e LA WA SR bR o
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magni tude i ncreases, the heat buildup 1n binetal as a tenden

cause bot t oacpodudtive c2fd 262dskiewh ét Figure 8iithatds Wekiddetherdiistweeanetiough
Figure 7). \Wen, non-overcurrent conditions exist, this deflection is

mini mal . HORRREFONRGEE0 Angrédiangt fipmeslationanyontastarm BRdodispterminat e of
bi me{el 25455 Automatic trip assembly 250 reacts to an undesirably high amount of
electrical current flowing through it, providing both a thermal and a magnetic

tripping operation.

The thermal tripping operation of automatic trip assembly 250 is

attributable to the reaction of bimetal 254 to current flowing therethrough. The

20 temperature of bimetal 254 is proportional to the magnitude of the electrical
current. As current magnitude increases, the heat buildup in bimetal 254 has a
tendency to cause bottom portion 254A to deflect (bend) to the left (as viewed

in Figure 7). When non-overcurrent conditions exist, this deflection is minimal.
However, above a predetermined current level, the temperature of bimetal 254

25 will exceed a threshold temperature whereby the deflection of bimetal 254
causes bottom portio‘n 254A to make contact with one of thermal trip bars or
members 142 of trip bar assembly 122. This contact forces assembly 122 to

rotate in the clockwise direction, thereby releasing cradle 94 which leads to the
TRIPPED disposition. The predetermined current level (overcurrent) that causes

30 this thermal tripping operation can be adjusted in a conventional manner by



25 will exceed a threshold tenperature whereby the deflection of binetal
254 causes bottom portion 254A to make contact wth one of thermal trip
bars or wenbewss 142 of trip bar assenbly 122. This cont aecTARMO®ER3Iassenbl y
122 to rotate in the clockw se direc24on, thereby releasing cradle 94
which leads to the TRIPPED disposition. The predeterm ned current |evel
(overcurrent) that causes 30 this thermal tripping operation can be

dj usted i ti, | by, WO 0 984 PCT/ 1B00/ 01203 @24
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259 wnen non- HIREHPD Bakibh 238 alstBoites a Saehle il oRBiatEl: dea
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However, above a predetermined currént level, a threshold |evel nagnetic
fiell® is onegnelir yoke 252 baviogesstrength thatrig preportiomal to dme mesmitade afthergs

257 and enabli ottom port] 256A of cl er. 256 to forcefully rotate
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the right, thereby forcing _triB bar assenbly 122 to rotate in the
cl ockwi se dPPEEDPERVIded Py sPERGS 26 6 PrevantsrRNpPEbstantiplgstationref slappes 266bed i n
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is created that overcomes the spring tension, compressing springs 257 and
enabling bottom portion 256A of clapper 256 to forcefully rotate counter-
clockwise towards yoke 252. During this rotation, bottom portion 256A of
clapper 256 makes contact with one of magnetic trip paddles or members 144

20 which, as shown in Figure 7, is partially positioned between clapper 256 and
yoke 252. This contact moves magnetic trip member 144 to the right, thereby
forcing trip bar assembly 122 to rotate in the clockwise direction. This leads to
the TRIPPED disposition as described in detail above in connection with Figure
8. As with the thermal tripping operation, the predetermined current level that

25 causes this magnetic tripping operation can be adjusted. Adjustment may be
accomplished by implementation of different sized or tensioned springs 257 that
are connected between bottom portion 256A of clapper 256 and load terminal
50.

Circuit breaker 10 includes the ability to provide accessory tripping

30 operations which likewise can cause trip bar assembly 122 to rotate in the



25 causes this magnetic tripping operation can be adjusted. Adjustnment may
be acconplished by inplenentation of different sized or tensioned springs
257 t hat wanei®ennect ed bet ween bottom portion 256A of cl pppesood$B3and | oad
terminal 50. Circuit breaker 10 incl @%es the ability to provide accessory
tripping 30 operations which |ikew se can cause trip bar assenbly 122 to
rotate in the WO 01/16984 PCT/ 1B00/ 01203 25 cl ockwi se direction and
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in a conventional manner whereby it determ nes that a tripping operation
of circuit BRRigklar, the eprning within cavity 32 emvidep patugdingaccese to akeessargs out

f the devi h . righ d ' I ' 33 d
mmkces cont 0P GVen PASALAIGT0d SERRRGMIBID A bin iR PRt Re et 40,
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causing a cl ockwi se (when viewed in Figure 7) rotation of 'trip bar

asseh®l y 12devipeclochtettiin cavityhd3 Ter BREMpE, sppeiatéin ascatrasntiohadniannaget ai |

above in conpect.i o tth . Figyre 8,.Internal conponents of circuit breaker
10, such aswARTae AEtarmines fial e fipping: aPgration 4h Gresitdreakeh o pheulpkbe 14

bst : ' f i
Tever 148 dhiated pIBhGBRE! thelReEoNRTS ot e BEviCBTurkl o BEC FREN e, P
type of trirghtagreppeainigin daitg 33tand makes cbatattwith arBeRRIct Surf8és 160 of hi S

is especially true in a circuit breaker having internal space constraints.
Such an obs3¢GRESPBNtrPISVEF d48Rt This epntast causes imlevenil¥§Bito movate thén t he

clockyd se digGCidRny l:QuQina%ag[:k\ﬁgg(\(Wh%%dvig\%leg% F|Cgijurr8u?i)troparti%%koefrtri;:)L ool the
assembly 122 which leads to the TRIPPED disposition as described in detail

above in connection with Figure 8.

Internal components of circuit breaker 10, such as automatic trip

assembly 250 or portions of primary cover 14, may obstruct the rotational

20 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 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

25 present invention ensures that trip bar assembly 122 can continue to sufficiently

rotate in the clockwise direction during a tripping operation notwithstanding such
obstruction of an accessory trip lever 148.

Referring again to Figure 13A, trip bar assembly includes integrally
molded attaching devices or structures 166 that connect accessory trip levers

30 148A and 148B to trip bar assembly 122. Referring now also to Figures 24A,



25 present invention ensures that trip bar assenbly 122 can continue to
sufficiently rotate in the clockwi se direction during a tripping operation
not wi t hstvamdi/mssuch obstructi on of an accessory trip | erer/iHWB®120Ref erri ng
again to Figure 13A, trip bar assenbl36includes integrally nolded
attaching devices or structures 1.66 that connect accessory trip levers 30
148A and 148B to trip bar assenbly 122. Referring now al so to Figures 24A,
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referring aPE@“?QfeﬁirSQP@s?%%paéi@%@,a%ﬁBW(ﬁ“fP%t agecs obpdernaath fligster

148. Access Il | | oLt d 9 wit 20
cont act - sur Foui hfppf Stiyckdd, {7LEirehETs AnBRel RS A Bred Fedioh R Too
and 191 t haand ehmbutmesksodate 985.1 Adjaemt Y aBineEHtisiffage N@Rds ROSIEARMCcE 94

Head portion 194 includes arnms 195A and 195B which, in conjunction with
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molded into trip bar assembly 122 without complicated molding processes such

as bypass molding or side pull molding.

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

lever 148. Accessory trip lever 148 includes a main body portion 189 with a

20 contact surface 160 (as described above). Lever 148 has cutout regions 190
and 191 that form a neck portion 192 and which define a head portion 194.

Head portion 194 includes arms 195A and 195B which, in conjunction with neck

192, form an inverted T shape. Arm 195A has a rear abutment surface 193A,

and arm 195B has a front abutment surface 193B. Adjacent to the top of neck

25 portion 192 are cutout or chamfered regions 196A and 196B. In close proximity

to chamfered regions 196A and 196B, main body portion 189 includes abutment

surfaces 197A and 197B on opposite sides thereof. A cutout 198 exists in one

side of body portion 189 for clearance of other internal components.

Accessory trip levers 148A and 148B insert into attaching structures166

30 in order to be connected to trip bar assembly 122. Referring now also to Figure



25 portion 192 are cutout or chanfered regi ons 196A and 196B. In close
proximty to chanfered regions 196A and 196B, main body portion 189

i ncl udes vabut/m@st  surfaces 197A and 197B on opposite sideeTABRNeDdB. A
cutout 198 exists in one side of bodd portion 189 for clearance of other
I nternal conponents. Accessory trip levers 148A and 148B insert into
attaching structuresl66 30 in order to be connected to trip bar assenbly
122. Referr'?ég now al.so to Fi gg{ﬁe.V\D O%/%6984 PCT/ 1B0Q/ 01203 27 26, the
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The attachment of an accessory trip lever 148 to an attaching structure

166 enables lever 148 to move to the right (when viewed in Figure 7) and

thereby cause a clockwise rotation of trip bar assembly 122 when an accessory

20 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 197B of trip lever 148 is substantially in contact with wall

25 member 168 of attaching device 166. The contact of these components causes
movement of trip lever 148 to be directly converted into movement of trip bar

assembly 122.

Reference is now made to Figures 27A and 27B. In order to
accommodate for an aforementioned obstruction of an accessory trip lever 148,

30 and yet enable trip bar assembly 122 to continue to sufficiently rotate in the



25 nmenber 168 of attaching device 166. The contact of these conponents
causes novenent of trip lever 148 to be directly converted i nto novenent
of trip vedo/a®8enbly 122. Reference is now nmade to Fi gureeT/Bdvoazed 27B. | n
order to accomodate for an aforenen£Boned obstruction of an accessory
trip lever 148, 30 and yet enable trip bar assenbly 122 to continue to
sufficiently rotate in the WO 01/ 16984 PCT/ 1B00/ 01203 28 cl ockw se

direction, the attachnent of trip |lever 148 to attaching structure 166
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(no obstruction is shown).

In addition to the accessory tripping operations associated with internal

accessories that may be positioned within cavities 32 and 33 of primary cover

14, circuit breaker 10 includes the ability to conveniently provide a tripping

20 operation associated with an external accessory device. An example of such an
external accessory device is a residual current device (RCD) which typically uses

a toroid in order to externally monitor the current flowing through a circuit
interrupter and determine whether or not current leakage exists. Circuit
interrupter 10 enables such an accessory device to cause a rotation of trip bar

25 assembly 122 and thereby generate a tripping operation.

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

~ base 12. Sidewall 18 includes a recessed portion 270 intd which is formed a
groove or stepped-in portion 272 having a rear ledge 272A. Stepped-in portion

30 272 is in close proximity to the position of multi-purpose trip member 146 and,



25 assenbly 122 and thereby generate a tripping operation. Referring now to
Figures 28-33, shown in Figure 28 is a portion of outer sidewall 18 of
base 12 amoomiqesti on of trip bar assenbly 122 positi onedr@rABiorni2dase 12.
Sidewal | 18 includes a recessed porti®h 270 into which is fornmed a groove
or stepped-in portion 272 having a rear |edge 272A. Stepped-in portion 30
272 is in close proximty to the position of multi-purpose trip nenber 146
and, WD 01/16984 PCT/1BQ0/ 01203 29 | rticular, trip_interface region
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recessed portion 270, with break-away region 278 thereby positioned _above
st epped-i n g&¥ambled2an topof ase hg asgoheWRHN fdgue wleRrotRedingtresinno?74

st eppgd-in | ; eqk- ' 8. Fi. 31
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formed upon a raised surface 282 that, in turn, is forned on an inner
surface 284stepppdiinpogtigndé? aad the borteomdfikienkyray wgioB@78wi th a rear
portion 286A, is |ikew se formed upon raised surface 282 and which
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screwdriver is inserted into opening 280 (Figure 30). The tool 1s en
used!®o pry2bRiig farmaduRonmyaisedisunfagg 282 thati igturneis fom&dSon @rf inever
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cooperate wth the outward prylng force to cause a snapped-o reak- anway

regi on 278 tuwtoub27@leposited outside of circuit breaker 10 and not w thin.
Ledge 272A and rear portion 286A also help to prevent the tool from

e Y e g exferal Bressbory BevicR 5ic 32 an ROD IS destiod to be

15 connected to an assembled circuit breaker 10 in order to provide an additional
tripping operation, a tool such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind break-away region 278, causing
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

20 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. Ledge 272A and rear
portion 286A also help to prevent the tool from inadvertently entering the main
internal portions of circuit breaker 10 during the prying process. In the

25 exemplary embodiment, break-away region 278 is molded of the same material
as the rest of primary cover 14. Break-away region 278 is molded sufficiently
thin and with sharp corners (to create stress areas) so as to facilitate this
breakage without causing damage to surrounding areas of primary cover 14 or
base 12.



25 exenpl ary enbodi ment, break-away region 278 is nol ded of the sane
material as the rest of primary cover 14. Break-away region 278 is nol ded
sufficiemdyl/ieogi n and with sharp corners (to create streBeT/@B®A$I03SO as to
facilitate this breakage w thout cau¥l ng damage to surroundi ng areas of
primary cover 14 or base 12. WO 01/16984 PCT/ 1B00/ 01203 30 As shown in
Figure 33, the breaking off of break-away region 278 creates an opening
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I nterface I’eﬂl on 146C is a portion of menber 146 that also provides
pushl®o- t ri whand tripping operationipideteropiredito be, desinablenduchmascehien cuoreser ved
within circ br ea region 278 enabl es circuit

i ker, 10. ‘Al so, break-away.
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closy§9 of tde &bkt §4 3hd Yeferate a tripping operation to separate contacts 80 and
| 84.

Because trip interface region 146C is a portion of member 146 that also
provides push-to-trip and interlock tripping operation, internal space is conserved
within circuit breaker 10. Also, break-away region 278 enables circuit breaker

20 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 conveniently interface with an

external accessory device in DIN rail installation situations.

Circuit breaker 10 also enables convenient adaptation thereof for

25 implementation of a walking beam wherein the closing of the contacts of one
circuit breaker can be more precisely synchronized with the opening of the
contacts of another. Circuit breaker 10 can conveniently serve as either the

initially “ON" breaker or the initially “OFF” breaker of the walking beam setup.

Referring now to Figures 34 and 35, shown are overhead views of base



circuit breaker can be nore precisely synchronized with the opening of the
contacts of another. Circuit breaker 10 can conveniently serve as either
the ini twabl/yo84ON' breaker or the initially "OFF" breakerpcriBimhaeosal ki ng
beam setup. Referring now to Figures 34 and 35, shown are overhead vi ews of
base WO 01/16984 PCT/ 1B00/ 01203 31 12 without internal conponents therein.
Fornmed on the inner surface 17A of the bottom 17 of base 12 are break-away

' d d h
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17 surrounding break-away regi 302, are .provided in the mddle
of each recbéégqgﬂia‘ﬁ’?)%?g' \éﬁ ﬁﬂ) 3 '“ﬁ 55@15@‘}?3@89 region 3044hal 18t r ess
areasy. EacthiffiePiRAK MM 80LBRBTEAT. ARLISRP Bltkthd BBk Ui &gorso.de
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el ongat ed aperture ext en I ng al ong one s si exe

enmbodi nent , tlada'féssrtesba%&mae that lpchtiom that waﬁidmqu@t@llyrth@gsaihé@sﬂﬂWséO
Fi gures 36-38, shown in Figure 36 is the underside _of base 12. Quter

surface 17BPBftionst obkoitem ri‘(,7 SHEOUadi dreak-aweyutegion® IHY ang130khiatd, as

dosor 1 bed ket e eS8 BSLB R YodPh 36 M Pl SRR LB URY,
Figure 37 tabejae@tbeneséIaeeéS)n@e?c?r&TDreékéu&wre 1Bhs 300 ad 362 QidFiPefdles

i nwards into bottom 17 until el ongated aperture 308 of break-away region
300 19 forned elomtedtapsmreaﬂﬁlaﬂelydmgmémg pneafdts sides botheexamplaryi |

el ongat ed aperture 308 ion 3 is formed. In the
exenpl ary efBEPCHBRR a@ﬁﬁHr‘%ﬁ §§§ at'f%t i’bwéf% 312 have a sl anted
tapering region 314 that is oppositely conf igured fromthat of the other.

Bach sl ant ed  apRefaifing SiicOAow 1 FidES 36- 3@%6ann'm9aﬂé6361isﬂﬁ%td Q! tS
associ at ed break-away T egion. a wal king beam applTcation 1s desired, a

tool such aef laasa:i%v\ﬂ}umfesurfa@e ﬂ&ef bettbrr7dndodes tlongated sutdlits 3t@land2.
A T T R I M Tt
beamsIn thgweagiuhe 0 4 362 3BbEctivEIF 2 AsdW %8 tross-sectional view
of Figure 37 taken along the line 37-37 of Figure 36, cutout 310 tapers inwards
into bottom 17 until elongated aperture 308 of break-away region 300 is formed.
Cutout 312 similarly tapers inwards into bottom 17 until elongated aperture 308
of break-away region 302 is formed. In the exemplary embodiment, each of
20 cutouts 310 and 312 have a slanted tapering region 314 that is oppositely
configured from that of the other. Each slanted tapering region 314 slants

inwardly in the direction of its associated break-away region.

If a walking beam application is desired, a tool such as a screwdriver is

inserted into one of cutouts 310 and 312. The choice of cutout depends on the

25 positioning of circuit breaker 10 that is necessary in order to provide access for
an end of the walking beam. In the case where, for example, break-away region

300 would provide the best access for the walking beam, the tool is inserted into

cutout 310 and forced into aperture 308 wherein it is used to pry break-away

region 300 away and outwardly from bottom 17 of base 12. This causes break-

30 away region 300 to break or snap off, with the result as shown in Figure 38. As



300 woul d provide the best access for the wal king beam the tool is
inserted into cutout 310 and forced into aperture 308 wherein it is used
to pry brveakt/aéssy regi on 300 away and outwardly from bot pomHoIb/00i03base 12.
Thi s causes break 30 away region 300 8d break or snap off, with the result
as shown in Figure 38. As WO 01/16984 PCT/ 1B00/ 01203 32 shown, the
breaki ng of f of break-away region 300 creates an opening 316 in bottom 17

of base 12, with the size of .opening 316 sufficient to allow an end of the
wal ki g beafl P8RLEe R of e eAR e, FeSion 300 Traps AB QReging: 3364n
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bpent ng. 316307 e oiateliy Ficienf i ara A BBES afchs e sedliel BB ng
beam whet hebreakbg@iWitrhﬂﬁa&é@‘sinbOdér%abéQo lohdr dreh¥ of Hdde ¥ eaker or the

initially "OFF" breaker of the wal king beam setup. If circuit breaker 10
is th@ initiall yAsGhewrbindzigere 88, wherenbase ng ibpaniallyt eyt avidyefor the sake  of

th | ki ' tically insert | nt I ng 316 wh [ it

breaker 1001 GUpl=tor eisakemudberaioon S0 BrBKANI Gl i 4up dien) PARsSOAese i on
th i i l4ki Fi 10
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prevent s cr csalittreakers 0t PpsBidned lasimhrtbfeaé;%hidg? PROAdEd BY tS bAdHkiNy bff
Figure 6, fromrotating _counter-clockw se and cl osing contacts 80 and 84,
even when a°tPRPhiegirie?R apd 392, firxeanie openingsd e sormgcihelocatatior The

oper 381 ng rESRanBRtrEo e G et Heuyer Pl Lp i Biedtien 10 1 <
desirably ofONhbrkenlsr te FitdllyCOFR Greaker of the walking beam setup. If circuit

breaker 10 is the initially “OFF” breaker of the walking beam setup, then the end

of the walking beam is vertically inserted into opening 316 when circuit breaker
10 is in the OFF disposition as shown in Figure 6. This insertion causes the end
20 of the walking beam to abut the back 318 (see Figure 10) of one of the cam
housings 88 of crossbar assembly 86. This abutment prevents crossbar
assembly 86, in its rotated disposition as shown in Figure 6, from rotating
counter-clockwise and closing contacts 80 and 84, even when a closing
operation of handle 40 is subsequently performed. The initiation of such a
25 closing operation, though, will put the rest of operating mechanism 62 in the ON
disposition whereby circuit breaker 10 is desirably on the brink of such contact
closing. Thereafter, if‘the walking beam is removed (normally by operation of the
other initially “ON" circuit interrupter of the walking beam setup), crossbar
assembly 86 will quickly rotate counter-clockwise and close contacts 80 and 84.
30 The quick closing afforded in this. situation enables the closing of the contacts

of circuit breaker 10 to be more closely synchronized with the opening of the



closing. Thereafter, if the wal king beamis renoved (normally by operation
of the other initially "ON' circuit interrupter of the wal king beam
setup), owoswb@ss assenbly 86 will quickly rotate counterpch/oriowizme and

cl ose contacts 80 and 84. 30 The qui c¥ closing afforded in this situation
enabl es the closing of the contacts of circuit breaker 10 to be nore

cl osely synchronized with the opening of the WO 01/16984 PCT/ 1B00/ 01203 33

contacts of the jnitially. "ON. circuit jnterrupter form ng the other half
of the wal kPN c&a&t@w%ﬂa%& rrEuit Eﬁt%fé‘k%tﬁpierm@gt%@ Pheri half of tor
circuit bregksg ki ng beam setup, then crossbar assenbly 86 is in
Its ON di spositl?%%egﬁﬁsérmg?ét ed as showmn 5 in Figure 7, with the bottom 88A
(Figure 10) of one of cam housings 88 preventing the insertion of an end of
t he wal ki ng beanificircuit bresmiken 40 3 the inltiaiip VON! cisbeinbieaktrof theB0alring Sebraf

this initially "ON' circuit breaker are _opened due to either an openin
operation o?etﬁgn & Q{@S%Qaragspgpaﬁy RE s gpits I?QN gispositien andriated %@sfgomm y986
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the cont actsperatiohtehtréssbar usséinbly 86 rétatds HHEIRIISE A% desés BRbeARRYE:
Now referring again to Figure 36, shown are | oad conductor openings or
cavit@es 4gheovalkingibeamtalbe insestedliato Gpering 84Btandd® dbut thelback 3p8i(se®f

| ockin sutface r t ment || s 330, each_one of the pair |ocated on
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| eft, abut ngsyc I [ j [ ' . : ' .gure 36
are grooves or rig%gr?r?él’ég)' 3%%“?‘@?%?&23!2 ngEfed%g’)tgﬁh %%@%%%%Q/laﬁqr&) are

i nserted i rbeamantedndinstiallyi “ONIi dircultbradiesr dfAhe Walking beah§étop 28BS T
portion 260 gFi %ure ZﬁB) of each load term nal 50 seated on |edges 334
formed in HABEM #adiQfitheanalking, begmyle begemaved:from thiesepeningtio thegthes

39- 405 shovgitiafly FOBHF Qirddit bredker B thd %rem&%ereby 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 locking
surfaces or abutment walls 330, each one of the pair located on the opposite

20 side of the cavity 48 from the other (only one, or the left, abutment wall 330 is
viewable in Figure 36). Also shown in Figure 36 are grooves or channels 332
into which the sides of load terminals 50 are inserted in an assembled circuit
breaker 10, with the bottom connector portion 260 (Figure 23B) of each load
terminal 50 seated on ledges 334 formed in base 12 for each cavity 48.

25 Referring also now to Figures 39-41, shown in Figure 39 is a load terminal
locking plate or clip 336. Plate 336 includes an upper region 338 connected to
a lower region 340 by way of a bent or curved region 342. Upper region 338
includes two pointed regions 344 positioned on opposite sides thereof. Lower

region 340 includes an insertion region or tab 346 centered on the bottom



| ocking plate or clip 336. Plate 336 includes an upper region 338 connected
to a lower region 340 by way of a bent or curved region 342. Upper region
338 incwaeridyso poi nted regi ons 344 positioned on opposPCEIBIO®E3t her eof .
Lower region 340 includes an inserti®h region or tab 346 centered on the
bottom WO 01/ 16984 PCT/ 1B00/ 01203 3-4 thereof, and an openi ng 348. Locking
plate 336 is made of steel in the exenplary embodinent. A |ocking plate

336 is Usedtﬁé}eﬁplﬁ@ d\,r\ﬁ%g 248l 2Qcki tgse 7 idmade &Sl 't?,qugel e

In Figures 40 and 4 eln~portrons o and primary cover

have been paxempldry dontsddimentan IobhrﬁglpmﬂeeimrsaﬁsmwﬁolddmkjlteﬂnMa@BQ 336
in circuit breaker 10 can be seen. Aload termnal 50 is shown inserted
into base Whsbagad?i asdessdhed balawcki ng plate 336 is shown with its
insertion tab 346 inserted into and engagi ng cutout 261 (Figure 23B) of
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view). Wth Jocking plate 336 in this position, bent region 342 can then

be pushed i ﬁm&rlaereaésnéprf@npbeseeeae logddansinghb0 as showstinserted into bhseeby
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effectively holds or |ocks term nal wi t hi'n channel
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condiBtor " BRIty R aBlient wal R iy S s the dlsbli AR TGesLAAIB38 ofhes 40
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assenbled form> wwth primary cover 14 and secon cover

atop base 1Eenﬂnegmnd$342 cam)thr@'rrbeepushedman@spbazanibﬂiateBtho(&ﬁmt@ﬂsallﬁ hook
or other tool c inserted into cavity 48 and into opening 348 of plate

336. After BRI tﬁﬂtﬁﬁgewa&edneeﬁmrd Peipns: 844 3B pierad andsergags abutment
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15 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.

Locking plates 336 can be conveniently inserted into load conductor

20 cavities 48 in order to be positioned as shown in Figures 40 and 41. This

insertion can be achieved even when circuit breaker 10 is in assembled form

with primary cover 14 and secondary cover 16 positioned atop base 12. In order

to remove a locking plate 336 if so desired, a hook or other tool can be inserted

into cavity 48 and into opening 348 of plate 336. After the tool is worked behind

25 plate 336 and a sufficient engagement is made, the tool can be pulled outwards
whereby pointed regions 344 become disengaged from abutment walls 330.

Locking plate 336 can then be easily removed from cavity 48. Opening 348 may

also be used to screw or otherwise secure locking plate 336 to load terminal 50.

Referring again to Figure 36, and also now to Figure 42 (which is a side



Locking plate 336 can then be easily renmoved fromcavity 48. Openi ng 348
may al so be used to screw or otherw se secure | ocking plate 336 to | oad
term nal v6Oo1/R@Berring again to Figure 36, and al so now t pCFigporna&20342 (which
is a side WD 01/16984 PCT/ 1B00/ 01203 335 cross-sectional view taken al ong
the line 42-42 of Figure 36), base 12 is showmn as including feet or
seating nenbers 349 that are forned on the outer surface 17B of bottom 17.

Seat | f
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surface of miemhers 348t errupter 10, support nenbers 350 provide underneath
support for sidemalls 18 and 19, thereby substantially preventing the

bOttﬁ(ﬂ]e corner’ eas rom bei ng unduly stressed and bent by the 20
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15 portions of sidewalls 18 and 19 that connect with bottom 17 of base 12 (the
bottom “corner” areas shown in Figure 42). Substantially in contact with the
mounting surface of circuit interrupter 10, support members 350 provide
underneath support for sidewalls 18 and 19, thereby substantially preventing the
bottom “corner’ areas from being unduly stressed and bent by the
20 aforementioned forces. This prevents cracking in those areas that could cause

structural failure of base 12.

As shown in the exemplary embodiment, support members 350 do not
extend underneath outer walls 48A of load conductor cavities 48 or outer walls
49A of line conductor cavities 49, and do not extend underneath those portions

25 of sidewalls 18 and 19 that are immediately adjacent to outer walls 48A and 49A.
As such, an air gap exists between the bottom of those areas and the mounting
surface of circuit interrupter 10. These air gaps advantageously provide

increased electrical insulation in those areas.

Referring again now to Figure 2, secondary cover 16 includes holes 24A



I ncreased el ectrical insulation in those areas. Referring again nowto

Figure 2, secondary cover'l6 includes holes 24A WO 01/16984 PCT/ 1B00/ 01203
36 for amept/idegs screws or ot her attaching devices that erCEIBOOIZBSpONndi ng
holes 24B in primary cover 14 for fa¥#tening secondary cover 16 to prinmary
cover 14, as described above. Referring now al so to Figures 43A, 43B, 43C,
44A, and 44B, shown in Figure 43A is an overhead and enl arged vi ew of one

of holes 24 ' | : I n the .

cross-sect i ?nrgidc\% Pgﬁg %ggé%gw{ehg jf%?i@%‘@?%@@fﬁ%@ﬁﬁg?eﬂ#ép SWONAINEhAIRS 44 of
Fi gure 43A, 24Blie prifiarycover medor fastening 'seebatlafeesest 186@ HrambRZcavdrofd om
surface 360A. Recess 360, in turn, is formed in a |larger circular recess
362 havi ng 8SKescibed @bpxee Refering-ngwralsadg Rigiows 43A,e438,4310, 444 andor

sorect ed tortd SofiiPPENlE Al ad Balidad S sPETee viRWofGreR holatethaar y
cover 5munt imgrimaReowvepa 4( ALsHPalsdH e tﬁetcrééé-ééctl%p%miéw%ﬁ@p@%g to

be threaded therethrough. Dianeter n2 of screw 368 1s |arger
di amet er of 4h6|and4dB takempalongdhe fioe 4444 af Figurea3A, drolé BeBds fornbed in An t he

exenpl ary enpbodi ment, i Iler th the dia r 15 of hole 24A in
s)écggdarg Cg@%ﬁérlée%e{sgl ?ﬁ%@ IF%P’H\S 8ebe mt?H"gﬁﬁngéaéct Reresh 368 iy .tU#ﬂ-riSt he
exenpl ar ' t - ortions.
e ng § e DRRRATA R larder dH AR eLa8e 388 IS s B RIREERRBR, POt T bery

cover 14, washer 364 is rotated onto the threads of screw 368 after screw
368 has been i nskiguee 4B shays arretaihingodedce 6Awashee 36Adewng anespekfing 20

Scre%368 [ éhe conpl etely ihr aded into hole 24B, as shown in Figure
44A. "7 n th%?@ M'Qb@sgﬁ%ﬂ?f\m -heS'GS’BQteifsm&dﬁ selented ta Dei smellecthan thecess
362 and abugy; j 70, of d 6. \Wh
Secondar y o meESbt ARS8 SEbiary, R PO bt 68 (Gura s,

screw 368 i43ChHranaded stillenablelstrew 368 tofse tHiead6E HErEthrbligh U Sheter s f OF Ce
generated by the "threading out” interaction between screw 368 ané3 hol e 24B

propel s scréPeiBy e @rogsthaprtbe dismeter oihele 24Rvitodprowidshtar thsadimgut s
O AR e AR el P fiier ©
15 of hole 24A in secondary cover 16 (to not provide for threading action therein).
In the exemplary embodiment, screw 368 does not have any non-threaded
portions. During the assembly process when secondary cover 16 is fastened to
primary cover 14, washer 364 is rotated onto the threads of screw 368 after
screw 368 has been inserted through one of holes 24A in secondary cover 16.
20 Screw 368 is then completely threaded into hole 24B, as shown in Figure 44A.
In this disposition, washer 364 is positioned within circular recess 362 and abuts

against the bottom surface 370 of secondary cover 16.

When secondary cover 16 is to be subsequently removed from primary

cover 14, screw 368 is threaded out of hole 24B. As this occurs, the upward

25 force generated by the “threading out” interaction between screw 368 and hole
24B propelé screw 368 upward. As screw 368 is moved upward, washer 364

abuts against bottom surface 370 of secondary cover 16, causing washer 364

to be threaded downward on screw 368. However, when screw 368 is
completed unthreaded from hole 24B such that its bottom 368A enters smaller

30 circular recess 360, as shown in Figure 44B, then the upward “threading out”



conpl eted unt hreaded from hole 24B such that its bottom 368A enters snaller
30 circular recess 360, as shown in Figure 44B, then the upward "t hreadi ng
out"” WO Mo 269944 PCT/ 1B00/ 01203 37 force acting on screwGH8Bw®axmas (Sscrew
368 does not unthread through hole 24A in secondary cover 16). At this
point, further normal turning of screw 368 w |l cause screw 368 and washer
364 to just spin, with washer 364 remaining a particular distance away

[1.0m t e, botsRRISIARA o «360PY8 b8 gl S BBek R o BB TR ARCC )
368 are unt Dnmd%cbndmytdiwefr 16895mltﬁts%blhp|f@i?ehé’r41%rmé16tﬁﬁﬂﬁ§‘b¥sEf/éOf’@Géfs can

t hen be separat ed fromprimary cover 14, with screw 368 effecti y and
conveni ent | ilf @%%%G‘Mﬁﬁﬁugﬁd N@%‘ezﬁﬁ4db jestspinjavith wasber 384 rémyairiveg a

o ber ooy AU Re sl oMt BTt BB Sl srro S cd s istange st o
causeswas helar?él‘} délehﬁrn%aﬂb@iﬁe heyHt s%élf@?'réf:é‘s@%@@‘j'\@;é% ?ff{ﬂgé%ﬁ’da sher

364 is made of nylon, vulcanized filber materia rub e snug
engagenent BeYelc®AUBtNG CBBES 366 avesirthrafied fromatheir hesdaatednasied 248,

sinply forcibl rew 368 through hole 24A. 15 Al though the screw
ret ai nment ggg%}tqué:ovgr 3@ tg‘@ﬂ bg,soRAted fross peEmary covendd switbwcsd8 and

one hol e 24Bgg réff@E:h\F@H}%nﬁ%fﬁfveﬁfen&lktrefﬁné’cﬁ ﬂ{rS[lﬁggéleaggﬂtﬁe@re%ﬁggyoéqmge q

respect to all secondary cover I Ng SCrews

hol es 24B. [ byrthedbutinenhbetwesreivashes B4 adiddbdttormadefaet 3B0 8Ncoverasher
364 51 s a thickness of approxi mat el 58 032 inches. 20 Referring now to

Fi gul €8s 45- 47 Ordgd@.be remsvegs screw 388 maust bepulledhnipwardaang rotated irLarder
posi L1 oned &\chBte Wil AL RETREAG 601 S A0k ShoPiy Bobodfous whirdh S,

hol es 23A for receiving a screw su

cover 14 towbaaermls%fa@e%ﬂ 16n )\ AAESHI2Ed DB PiteAQIL oRf I ch
extend through pri marg cover rﬁl& and base 12. Hol eg 26 Cé??@%ﬂpgﬁ%%ﬁugﬁh

hol es 26A ofNgageIReal betwaan serew 868 anogwashep 364rchraalsof ne teresinatddy a
unt| ng sc rew 402 far t entire circuit breaker 10
a wal l %Wﬁ%'&ﬁ%’ﬁﬁﬂ 885%|36§ th ‘Elg é‘&h t he exenpl ary enbodi nent,
h_ead 402A of nounting screw 402 has a d| aneter that is snmaller than the
di aneser of Although the screw retainment structure is described above with respect

to one screw 368 and one hole 24B in primary cover 14, it is preferably
implemented with respect to all secondary cover mounting screws 368 and their
associated holes 24B. In an embodiment wherein washer 364 is made of nylon,

washer 364 has a thickness of approximately .032 inches.

20 Referring now to Figures 45-47, shown in Figure 45 is base 12 with
primary cover 14 positioned on top. Within recessed regions 401 of primary
cover 14 are holes 23A for receiving a screw such as screw 400 for fastening
primary cover 14 to base 12. Also within recessed regions 401 are holes 26,
which extend through primary cover 14 and base 12. Holes 26 correspond to

25 holes 26A of secondary cover 16 (see Figure 2), and are for receiving a
mounting screw such as screw 402 for mounting the entire circuit breaker 10 to
a wall or DIN rail back panel or the like. In the exemplary embodiment, 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 holes 26 within
30 primary cover 14,



hol es 26A of secondary cover 16, but |arger than the dianmeter of holes 26
within 30 primary cover 14. WD 01/16984 PCT/ 1B00/ 01203 38 Also shown in
Figure 43w0Os1/a98crew retai nment plate 404 that may be coreEm@niilos

i npl emented within one or nore recess®l regions 401. As best seen in
Figure 46, screw retainnment plate 404 includes a first opening 406 and a
second openi ng 408, with second opening 408 having a dianeter dl. Screw 5

ot tom our Faoe: Ashawhin Fbite 818 o SGBH Edaiioh R ite 44 haE haihe ang
408 are posbhveHIgathARAYIRMENtes withih R o%ﬁnofee%fsbtijgbpgn%fwﬂ BRI yegtover

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

400 is thre&eenin Figuse 4peaciey wdginmentiptate 4081 inclk@lesd first opaningcttgand 4,
wi th head 4Q0A of .screw 10 400. abutted agai nsi fop .surface 404A of plate
200, s shofrmecRNY PREPaS0E ke SEcorid aBFRnGca B8R0 A Sometendtnrew
recessed r egHtqimmiéht-plaief [ | ' s
screw 402 01&! tgﬁ‘e expeﬁ%lLg(?‘g/'ﬂﬂggﬁ?ﬂnﬁﬁ%f}egg?{%\?Egocgoﬁ%gﬂﬂgé%gyﬁn%ﬁ

portion 410surfack 40ABris in lnoatatdvifosuiface 402A dhd epdeihgs406 aindl408 s a

di aneter d2, apd non 15 threa orfiLon 412 has a_ dianeter d3. For
pur poses di QE?IE@ %EHQPMW,hO'?ﬁ gg‘gt%d é@v spegtvelyeal pamensrovani4.s Weerct ed

to be large Qam'q;g-goe% fo ' y. ] LL~gnahl e_portion
410 to be tﬁ?rjeeadecpj 'tshr oug fg%tgﬁi %rbrﬂgﬁlwvgbﬁggr%?éged?'3?Fér%ﬁpﬁﬁ$‘g'58§§ed

portion 412intsopening4€8 dml int lsorel23@r oftprnarytova 27 wiH hehd aDEAI STScARP. The
di anefer of hole 26 is selected to be greater 20 than each of dianeters d2

and 89. Ref 90 aRutted Againsbtapsyrfane 404 of plataAOf sasiskowe it Figise 4dctThisal
d ti - | | the |i 49- 49 of Fi 45. VW
?rgunt Pﬁ[:; Ii%é%ﬂ%*bsgggﬁees\r/bl%é %’@KE‘HQ@? ?%%@,Seﬁdﬁhﬁe'ﬁﬁo 'crew0402| ?grienserteden

I nto opening 408 of plate 404. Threaded portion 410 of screw 402 (with a

di aneter d2 thatReferdhg |rovaelsd taRiglira 8, &hoth & moReRihg SHR)4d aded
conpl etely through opegrgli ng 408, afggjer whi ch screw 402 asi% 39?8@“@ ‘

downwar d t hexaigplanverabodinent Sarew 408dncludes edbieadetiportioud10 randsanbace. A
5o b ofedl BBl 12, TR B 30 RS il B M e
15 threaded portion 412 has a diameter d3. For purposes discussed below,
diameter d2 of threaded portion 410 is selected to be larger than diameter d1 of
opening 408 and yet still enable portion 410 to be threaded through opening
408. Diameter d3 of non-threaded portion 412 is selected to be smaller than
diameter d1 of opening 408. The diameter of hole 26 is selected to be greater
20 than each of diameters d2 and d3.

Referring now also to Figure 49, shown is a side cross-sectional and

partially cut-away view taken along the lines 49-49 of Figure 45. When mounting

circuit breaker 10 to a surface, mounting screw 402 is inserted into opening 408

of plate 404. Threaded portion 410 of screw 402 (with a diameter d2 that is

25 larger than diameter d1 of opening 408) is threaded completely through opening

408, after which screw 402 easily slides downward through hole 26 until its

bottom reaches the mounting surface. A 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.



t hreaded portion 410 is threaded into the nounting surface. WO 01/ 16984
PCT/ 1B00/ 01203 39 Pl ate 404 advantageously provi des for convenient,

cost - ef fiwdeniqoseaand effective retai nment of a nounting SECEABMOR203i t hi n
circuit breaker 10 when the breaker 3% not nmounted to a surface. Such
retainment is particularly desirable during shipnent of circuit breaker 10
to a custoner so that nmounting screws 402 5 can be positioned in their

appropriate hol e I : 402 [s_dcn. t he
above-descri bed g@gg%‘?"f%ggéﬁ%g%é’gs Ii¥r @3’ 'edae\%gdr}t?‘(ﬁ){l\%ﬁ‘ﬁ-ﬁhéggﬁ%ﬁﬁ'é"&’h?@gded
t hr ough opesffegtivéBtaininedtonaimdutingosdrewf402 Wwithintcifeugdteskeér010 When the
particul ar, upwards vertical novenent of screw 402 is prevented by the

abut ment of bragaker gpnatimauptadyior2 sudpces Sunteradeinmentis particuiarhydesicable he
b 10 ; 0| at 4 h in Fi 49.. Do

vert i cai ot RhEnBHER B ofoSeRter 17t SR, &a Bk RplipyngSteren 03
head 402A (g&h behwsiohed irFirwiHZé’ppﬂ'SbriéﬂétHblééléﬁég@t 8ot e |8§@t\ghé%créw

order to be renoved, screw 402 ‘nmust be rotated until threaded portion 410
i s t hr eaded40dimindbeahovetdesefibed giaposifiondOshernsthréadexs pddion 4idhasbeen

retai nment featur hey  provi de, ve the flexibility.to, be easily
i mpl enent ed W?(E?(ﬁ téP@sPP?"'PQnﬁG@dﬁf N rf%)lju‘i"'t't Bf Shruit brgakeydfending on
the circuns I BXGIRAIR [ e} @4 L gevi ce
404 is for r%ﬁﬂig?%or@g@?% brous Im':lﬁ?beri a sgﬁh%g%wv%?‘%gg‘iagtedeﬂ& e?o}pstrﬁget,
(soneti mes aktterent of the tap 410 s(Figurest8))of tiwedded papitrnii 0ragaingt thelbotions hes
20 thj ck. Slﬁg&? ma ((?af{é a£ has good insul ating properties, and is strong
enoub‘h to ?ﬁ%é pEplg Aethown v Figdig 49 Domeward vedigabmovement out
t hereof. Al i r ' j of openi.ng 406
of plate 40§P?C§e¥vhmédf§ar8rﬁgg@sgl rr?e%?g%w %#"Ué,'bgﬁ} ﬁgﬁ%&gbagﬁnPL@h@WQﬁ%ter
of threadedFigled 4opwithi surfacéUUAA &f plate 469) 1AToraeF RbEPOmbbsel Nscred BoRS
di ameter d2 of threaded portion 25 410 of nounting screw 402. Referring
now to Fi gumesbbe mriated untildhreadad patdiomd 10nisathpeatiad envwards @nel ofit of
recessed region zh of primary cover 14. As described above, hole 23A
P 48,

thereof is ing a screw for fastening primary cover 14 to base 12
(together with the other holes 23A). Hole 26, which extends through prinmary

15 Plates 404, and the retainment feature they provide, have the flexibility to
be easily implemented within or easily removed from circuit breaker 10,
depending on the circumstances. In the exemplary embodiment, retainment
plate or device 404 is formed of bonded fibrous material such as vulcanized fiber
sheet, (sometimes referred to as “fish paper”), and is approximately .015 inches

20 thick. Such material has good insulating properties, and is strong enough to
maintain its shape even after having screws threaded in and out thereof. Also,
in the exemplary embodiment, the diameter d4 of opening 406 of plate 404 is the
same as diameter d1 of opening 408, and the diameter of threaded shaft portion

400B (Figure 49) of screw 400 is the same as diameter d2 of threaded portion
25 410 of mounting screw 402.

Referring now to Figure 50, shown is an overhead and enlarged view of
one of recessed regions 401 of primary cover 14. As described above, hole 23A
thereof is for recei}ving a screw for fastening primary cover 14 to base 12
(together with the other holes 23A); Hole 26, which extends through primary

30 cover 14 and base 12, is for receiving a mounting screw, such as screw 402



30 cover 14 and base 12, is for receiving a nounting screw, such as screw
402 WO 01/16984 PCT/ 1B00/ 01203 4D_ shown in Figure 48, for nounting the
entire ciwaui/ieos eaker 10 to a mounting surface (toget hepcwiidootitve ot her
holes 26). As shown in Figure 50, eac#)-hole 26 is purposely made to not be
perfectly round. In particular, hole 26 is elongated or stretched in the

| ateral direction, creating small flat or straight zones 450 with 5 each

having a |l e z1. =iLhi I ; : : :

ot mary coverol i FEfIe 48, SEERAGARE it Tirkuf bridkerto 0N Mo o
nmount i ng scsarfacd (@getHen wiih therathér Isoles @63l Asshens inTFigsre 56 ddohl dly 26S
often wuseful, for exanple, when circuit breaker 10 may be used in either
an envi r onteRUPREElEMEHE It SRt helaifacty rownd.s Impartigylar, heole 26issglongated

o' Engl o @t SBRRES TS | B AREAIH ity B HRES sifafEhah P40 With, ™
di anmeger d2ehsRehavinguriendth zt hathis eléhgatet sHdpghbt MoleaQee%téﬁdé;'tﬂxr%bhy

smal l er than the diameter d2 of the threaded portion 410 a "metric"
mount i ng scPEMasY 2oveil4 apd bageviht @Ggetiaiyed asmsishe Hotes 26 cansacchmscodate402

to be effectively inpl d. 15..1h | ed di st 3 (FI 50
provi ded by MIAIMg TR0 s, At SafsREA A 6B 1B FRYDIIA fopten e
di t 0 ' d circMik t it

450 Sol ect o0 s LI XRMPIE AP ircth ey o1 YRRV f AR e ditEn e

| ar ger si zeéndirampest where\knglizhwoebdutirgy enitei areuaséd, owinvantérsddonhmdrity”
betyuj n flat zones 450 (in the z2 direction), but would 20 have sone
|

hori 28nt al  WheLs mefrig SYENg; Yruts AERUSEde 1B SUEE ) FhiAtiosd ahabeglish” hol e

A e L e e
(al though &iguré 48) thatas pitheds|iyhitly 2agleabr sigtaly'srhhist thha thedifheter 40bf

di ameter screw 402. Wiile beneficlially and conveniently accommodating
di fferent stheedhressiegi postien 410 «afs a40metn)l ewmtingy sntevweé02| y Halep26

a1 or ded t 0oRteNEpRAUFR erBI G B AR e An? B s aris e implRydatehs 402

by holes 26 is advantageous in that conveniently enables screws 402 to be
vari ably positiofpe vlongated @istaHté zD(FReE 96) pRViIdED B Miae b dnsSYEHaces
havi ng nmounting surface hol e spaci ngs '

provides additional room for the larger sized diameter screw 402 to be inserted,

with the distance z2 between flat zones 450 selected so that it just enables the

larger screw to fit. As such, the larger sized diameter screw 402 would have

virtually no vertical “play” between flat zones 450 (in the z2 direction), but would

20 have some horizontal “play” (in the z3 direction) due to the elongated shape of

hole 26 in that direction. The smaller sized diameter screw 402 can, of course,

fit within hole 26 as well, and would have slightly more vertical “play” (although

still minimal) and horizontal “play” than the larger sized diameter screw 402,

While beneficially and conveniently accommodating different sized

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

30 (in the horizontal or z3 direction) that differ. Again, this flexibility is often useful,



30 (in the horizontal or z3 direction) that differ. Again, this flexibility
Is often useful, WO 01/16984 PCT/ 1B00/ 01203 41 for exanple, when circuit
breaker MoOnmy9Re used in either an English neasuring unPCT/@Bmwionmanment or
a metric neasuring unit environnent. #h one enbodi nent, hole 26 is
configured such that distance z2 is approximately .168 inches, distance z3
Is approximtely .188 inches, and length 5 z1 is approxinmately .020

i amoter 02 TF ST he e S e ettt O Y PRCHERY "R, RREY Y Ertibh, J

i mpl enent edmeasdriag umit érevirommenitiorga AeteovmEa3uringlumit eslirgihert. d2 of
approxi mately. 157 inches can be effectively inplenented. Referring nowto
Figures 51-53, shown in Figure 51 is base 12 with 10 prinmary cover 14

posi tioned on tof! o408 BBHPAIMENt.; hrlet 26 6 reanfigysed sweh: thati digtancena? isf t he

cover 141 o PREH e8P HESS ithed IS At Th8 Meidso ahitnathal | o
502 ob a tepmiigadpmEbiihateB0DIRINdMesyeNhied kxel t 8hbodfirfeft, 04 JaRfe?

until internal |edges within slots 500 abut stops 502A, resulting i'n a
dovet ai | ed T®UStpa§eiean 40D uithediasmater d2 Gigueend sofappraxinatélyglb4irgdps Such
a shield 504_ i,s nyentionally used in order to provide increased.
protection £ & §§8¥§¥%¥ 'B}ple%ﬁpﬁqﬁtarﬂ ERES HF)C?LH?HF@ SEeY (f@%l Yithed ve
termnals, apehétdanPdRfiapprOIREY 157 ifchrredn ' " hfgal s 52
and/or load termnals Saga(see Fi gu?g\?é). Fg%td ggggb%@%l}llﬁ}ﬁ\glﬁﬁ%g; only
one termnal shield 504 is shown in connection with the 20 line term nal
end of circuit bRefrenglmow torhigonegs SM+a3,dsHovn iimdigudres S4nis dpese dRewitb05A
and aperture 505B for reasons discussed be] ow. As sho i n Figures 52
and @ t er RIMETY CpvYes ¢ B@ﬂﬁ%rl‘%‘goﬂ ﬁ?;ﬁ’-ug)é‘sb‘)tgrth?gﬂ?it%ﬁn'ﬂéﬁgn@)#oaﬁ@iwlons
506, each o ' | Y- | ; | ' f ) nal.. shiel d
204 im0 si ore B A AR CHNBRALOR are PR SO0l eddid b 08 ey
cutout or niopnofi cayearidatode fdttamrof bakk 1) axpsieswih én Figlee 1.0EnBagembat

base 12 {0 WALPA2% & STBIE SPieldhdmex beneaicaliyinoeed inorsits SO0 undir  cd
506 are sultAeLIEyeS FER S50 BRLD <SR seRtindnlh PriBfagIed n the
exenpbary engagement between shield 504 and slots 500 (Figure 53). Such a shield 504
is conventionally used in order to provide increased protection to an operator of
circuit breaker 10 from electrically active terminals, and can be implemented in
connection with line terminals 52 and/or load terminals 50 (see Figure 3). For
ease of illustration, only one terminal shield 504 is shown in connection with the
20 line terminal end of circuit breaker 10. Terminal shield 504 includes an aperture

505A and an aperture 505B for reasons discussed below.

As shown in Figures 52 and 53, terminal shield 504 also includes
protection tabs or protrusions 506, each of which wings outwardly during the
insertion of terminal shield 504 into slots 500 and which eventually substantially

25 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 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



WO 01/ 16984 PCT/ 1B00/ 01203 42 enbodi ment, term nal shield 504 (including
tabs 506) is nolded of thernoplastic naterial. Protections tabs 506 of the
exenpl ar wenbodssent are not intended to help secure terpcaBooshtosl d 504
within slots 500 by way of an abutted42 engagenent with cutouts 290. Rather,
in order to facilitate the upward renoval 5 of term nal shield 504 from

sl ots 500, each tab 506 preferably includes a chanfered regi on 506A which

e ort o1 one SMitdRenf 1briihal shield B0 ciitice fan5060S raflBed lfiermvmass
shown in Fi gntteRalb Profstths téB§@0@%ﬂh§%‘5@§Hﬂ§?’;@?ﬁ8Pﬁinﬁ’éﬁiérjqu:gqrimtﬁ#gegn top

of primary cover 14 after termnal shield y I nsert | ots
500. As shoim helpgiesHrel éernaihak ebieidiab04 withim siftscHO@rtsy Wy @0\t abutted
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cover9508 n%/f%géﬁ?%ﬁgg%:@%oﬁeﬁeﬁ%&?h%@i ?""@ﬁ? a%ﬁy%éafeéﬂﬁﬁwcg’fdeéo@er 16
and top 504shaiferkedetegiorb696AawhighomelpsntoFtharisel 36 dPSCtSMBOE Nodthvardly 558,
the bottom surface 508B of cover 508 includes ribbed retaining protrusions
514 whi ch eRE4YW. RAdEewdy minimizg interdgrenseywitn tbauppesiengel BO9GAdFigurear y
cover 14 an§1P6f)cYLig]tgﬁ %@0 interference fit therewith. Wen cover 508 is

posi tioned as’ such, E e top surface 20 508A thereof is desirably flush with
the top surface 16B of secondary cover 16. |In addition, cover 508

conpl et el y cover AstshewmoindSigures §3/and S46Aecbh@arecivdr 18 mayasopdsiti ver
16, apd covers wre ,trough59509 in top 504A of x?a d SOT. As Bgﬁ@ﬁ?g&
ext effal aceBd4ep of pemankpoxer ié aftristerminsishialt&0dbig fpllyinstirtey mdolistdtonal

tecti . citeyit,breaker 10, and, t hereby al .
P eventi ng S0 2cAShSABWAL 8kioR 6K, b SsEPRGanG HovER 1 (RVETS fthe sdovatabyi ng
even r16 W .
Phet udes opergaaomeibeRnoun shisld bey RAG siots SO0 Rprev Bt erhOval Y ShiekPipa

505A and 508ihoutdfygbiamedng cover 16pranidis lesbi withl thd4op HO&APOK SIHIERIS504.

descri bed b'géow. Cover 508 ajgéo I ncludes a el ongated cutout &ortion or
break |ine BT PREHNCEIN CBYCLLR P $6 PRSRIOREH] f tarmiagl shiekbcaver 508 mayebe t o

adapfs a parpoditibiéd SE4Fthat Wovetapssegidd oAt o08r15%nY 63 5648 of Shield
504, as shown in Figure 56. As shown in Figure 55B, the bottom surface 5088

of cover 508 includes ribbed retaining protrusions 514 which engage holes 25A

(Figure 54) in secondary cover 16 and primary cover 14 and provide an
interference fit therewith. When cover 508 is positioned as such, the top surface

20 S508A thereof is desirably flush with the top surface 16B of secondary cover 16.
In addition, cover 508 completely covers the holes in region 16A (Figure 54) of
secondary cover 16, and covers wire troughs 509 in top 504A of shield 504. As

such, external access is prevented to those areas, thereby providing additional
protection to an operator of circuit breaker 10, and thereby also preventing

25 secondary cover 16 from being removed without first removing shield cover 508.
As shown in Figures 55A and 55B, shield cover 508 includes openings 510 and

512 which are positioned on top of apertures 505A and 5058, respectively, of

terminal shield 504, for purposes described below. Cover 508 also includes a
elongated cutout portion or break line 511 that can be used to break off a region

30 513 in order to adapt a particular cover 508 for use with the load terminal end of



WO 01/16984 PCT/ 1B00/ 01203 43 circuit breaker 10. In the exenplary

enbodi nent, term nal shield cover 508 is nolded of thernoplastic material.
Now r ef ewOngi@Bso to Figure 57, a cross-sectional view i BCHmmizoaken
along the lines 57-57 of Figure 56. Gfenings 510 and 512 of shield cover
508 5 are shown positioned over apertures 505A and 505B, respectively, of
termnal shield 504. A cavity 516 extends between apertures 505A and 505B.

Cavity 516 _js . [ Si fructure. 51 hat. is nolded i shield
S04 hs _snomt BreERGED: 2o ReRRmARB SR Ao, I Blinn iR et BEB g
512 and t hpgidéd efiHdrihopldsticanatdriald a wire seal to be conveniently and
effectively 10 inplenented. Such a wire seal is a tanper-evident device

that will, upon proper inspection, indicate whether or not it was
mani pul ated in oR’@é\‘ referringhalse totfgutenay, siiresstsectianal 308w fis shownstaken

DR A R N e o
f ti 5
Lo SETnect B s bTOe] pprtred SOSA i SOtk g,

adapter is abielll 584.crabhétyadlGextends bétwaencapertinessBG5A d0d 50583 Cavity
conventionaéa IIN_rail,.As shown in Fi ur§1| 59, adapter 550 includes a

backpl ate 5 éﬁé%@%%d it erhepising shuchlg 518, thatds aneldsdanio shisidioRdnt As
a1 5 et S 975 Bl g GRS, e HO g 422

I ncl udes conventi ona at engage wt I zi ng

tabs 559 tthabuginteavitg 516; enatiling aywieé seae tertungenvehicatly kak effatevdips
with a DIN rail. Referring now also to Figure 60, backﬁl ate 554 al so

i ncl §fes chipplemented. paueh aiviresealisg tamper-ryidept dgvise dhatawillr upeniprapesw,

Adj acent to; . ' rs oe0 are openi or cutouts 562, each
with a bott g‘%bggtﬁg %@ﬁ?ﬁe‘é'?%‘ﬁg% ra%tt gb‘f"?? zmﬁﬁ'pf"!iaggdS'@Goﬁeé 19 RMQYR
above arns fbfhindanieldicohens08 Hom iis HispuslcHendRivi Figirelsp, substant i al | y
inline with bottom 560A of an arm 560. Stabilizing tabs 566 are easily
and conveni ently stanped into_backplate 554 using a sinple |ancing process
that does not rebBgferangnpwi iormputes Seand 59, shwvo in Egpse 5803 /Cire0i0 bozzkes

10 with a DIN rail adapter 550 positioned for connection to the bottom of base
15 12 by way of holes 552 that correspond to mounting holes 26 (Figure 2) in circuit
breaker 10. Such an adapter is used to enable attachment of circuit breaker 10
to a conventional DIN rail. As shown in Figure 59, adapter 550 includes a
backplate 554 engaged with a slider 556. In the exemplary embodiment,
backplate 554 and slider 556 are made of stamped steel. Backplate 554
20 includes conventional tabs 558 that engage with a DIN rail, and stabilizing tabs
559 that enhance the stability of the engagement of backplate 554 with a DIN

rail.

Referring now also to Figure 60, backplate 554 also includes channeling
portions or arms 560, for purposed described below. Adjacent to arms or guide

25 members 560 are opening or cutouts 562, each with a bottom ledge 564.
Rectangular stabilizirig tabs 566 are provided above arms 560, each with an
abutment surface 566A that is substantially in line with bottom 560A of an arm
560. Stabilizing tabs 566 are easily and conveniently stamped into backplate

554 using a simple lancing process that does not require any forming, bending,



44 or curving of material. Al so provided on backplate 554 is a curved
protrusion 568 with a stop region 568A and a upper spring attachnment
regi on 568@o01/14%f erri ng now al so to Figure 61, slider 556r¢cTiBuodensa pl ate
region 570 having el ongated curved nme#bers 572. Each curved nenber 572

I ncludes an 5 upper region 574 and a | ower engagenent region 576. Each
engagenent region 576 includes a notch or cutout 578, for reasons

di scussed b ; e} 70 of: Sl 1 .1 nc tQ

br ot rasi on BrGUiAg B atEfil Mhsd Blofited o BrekinBi 350 i 8 CtiEd alothSBy

pl ate regi 0668 WitH & stop raglbe SBBAtara _er\y@riﬁg dttaehkitet ragiepases dl y
curved stop nenber 582. 10 As shown in Figure 59 wherein backplate 554 and
slider 556 are in an  assenbled state, plate region 570 is substantially
posi ti oned bet we&¢fRTHAIRIW @0 tor higuss 61oslidercR?p incudssa platesiegion 570

oAt et eloTRoRidndith PR MBPMAOEIR £ XiVedERbR 2 indudes A8 se0
are spabi | i apper tedion B8 whdch IM@Nbdga?égﬁrnalreg#w Pl Rach %Qﬁ%ﬁﬁe drftgi ons

574 of curved nmenbers 572 (which are not positioned between nel i ng

arnms 560) i fegien §€F isglgdes axatetrpr edtaud 578, fertrenadhy discLiseed b&loshi Piateng
tabs 558 thus.. ind h d stabjlity to th ) ' bet _
backpi ate  BICAR{OE AR BEE ISR BRlitks 2 am RIOLHS MR Tishred Adaveesnees
upper spri ”Qttaéﬁrhéggf%éﬁn 580! TbmrRRPlo @gg%@%@ 35/643 %{}g%r?d?%‘fpm@cﬁ{ §§g -

attachnent region 0 of slider 556. as s
spring bi aswbidminaludesraxdownwdrdig cuineed stoipt tetriber&82t mrent of st op nmenber
582 of slider 556 and stop region 568A of backplate 554 providing a limt

tod d f slid 6 | at i t o backpl ate 554 h [
the (00se. seoti ohelNMBATLFIGHFe P Wheieis babplaf g3 AnsbsiEies aoeoaie uon
he EPoss- sect e Pr ¥ splaig g ;

Securaly enciutPRdSIRe ol RERT ST ek AITpebiioic bltwed idioiing

under tabs &8s 660dblapkpiate 554.. Asrsuche chagnelings ar®d566 will aBECpotioAs gPPen
di sposition in qgrder to enable ad%g er 550 to be appropriately positioned

on a DI N rafyrvedmeemabersed ¢4 tslider &f itﬁ(iﬁ'ietmréiﬁdit@ bedatenally. tiltrde Gpeperating
di sposi ti onyji cAGRAGIH aris S8 Gfe L thoRhh t39s BEs WHide & bide i P b Aka0g  4°
15 to upper regions 574 of curved members 572 (which are not positioned between
channeling arms 560) if slider 556 is attempted to be laterally tilted. Stabilizing
tabs 558 thus provide enhanced stability to the connection between backplate
554 and slider 556. A spring 584 is shown connected between upper spring
attachment region 568B of backplate 554 and lower spring attachment region
20 980 of slider 556. Positioned as such, slider 584 is spring biased in a downward
direction, with the abutment of stop 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 550 in its closed disposition wherein a DIN
25 rail could be securely engaged under lower engagement regions 576 of slider
556 and under tabs 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



handl e portion 581 agai nst the spring tension provided by spring 584. This
causes slider 556 to slide upwards. Handle portion 581 is pulled until

| ower engagen®st regi ons 576 of slider 556 have suffici en¢cTyBOOYEA
upwardly towards channeling portions4%560 of backplate 554 to enable the
DN rail to make solid 5 contact with surface 586. Thereafter, handle
portion 581 is released, causing |ower engagenent regions 576 of slider

above and. shatdle: bOEof 281 Bgaingt 388 HpbCtenSRD Bieyiies BY Gehd. B8R TR a1
adapt er 550chis@s biedres56 epeNdeiupagts] dandiBi sortlbs BSI Is pliIldd uAtiNiogd by

upwardly pulling handle port ion 10 581 until |ower engagenent regions 576
are appr oxi eagaggmenioegians:2hef slidee 556 havefsufficienityansead uplaadily tgwardison

581 is th i1ted . § backpl 4 . th | i h 578
of 1 ower  onGRERNING VaeoR S8R eple e tp cagabte TRV ailkh makesobaa

St t ' ' 5 : | 76
rom Tl || ne D T A o PO IS e P b RPbaEng,

process. Thiowwrangageoientoegibes 578fsliders56 to riddeved fite DIN Il Sbadingdo
downwar dl y, S en inng,handIe,portion 581 to be released. In this

th
| ocked openﬂ]:ﬁ)éP??% Ispogijanedesativedapaye anshshawein INowed%dvant ageousl y

positioned on a DIN rail w thout requiring constant manual pressure to hold

slider 556 in a l b ol r r .Onc
positioning on aR%:f&Nﬁggq}%}’ ?@ﬁg@gﬁi‘%v@ﬁ%gﬁg’@ r%gre{o?aﬁelgégo érg% @gk?gpped
t owar ds backpémtlispbsition. Thir dibosifioreisomgiiengedioy apwardhy Bulling Mabald geribgdges
564 which t ? | eads to the closed disposition shown in Frgure 59.

Ref etYi ng a§§ H”F@O‘#ﬁbﬁ?@g%e’étﬁégmﬁ ScaredAppspxigately @boyve dottom ledges

Pegi on o5 2osot BERtE5e2, Fiide Pofiditiatd hRR IS R FoRLSeapab bt e
106A. I n t htheralsyrphabling MbRHieBESTS oPRWYrashd: 'n@éht%gwr%tesr@it&ﬁe%é%g

configured slightly differently from pointed region or protrusion
Ref erri ng nagfiaskbottemrpdaes 564, Stepverotrusiors&paicdistider 566 préveatsdod@r and

Pheir 30 s Bertsoiie s fPriiplingsaiush g e duite e BRaipng! t he
othersintermd s¥RifY pro&ES. PEhe1EMMHY 8P Rotéfes 578 prevents slider 556 from
sliding downwardly, thus enabling handle portion 581 to be released. In this |
locked open position, adapter 550 can be conveniently and advantageously
positioned on a DIN rail without requiring constant manual pressure to hold slider
556 in a cleared disposition relative to surface 586. Once positioning on a DIN
20 rail is achieved, handle portion 581 can be tapped towards backplate 554,
thereby disengaging 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
25 600 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

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



conponents of circuit breaker 10, including those conponents associ ated
with sideplates 106, are not shown. Each of sideplates 106 is shown

mat ched wohi/1@8e of internal phase walls 20, 21, and 22. pCTvipmantzodul ar
each sideplate 106 is vertically sli4finto slots or channels (not shown)
in its correspondi ng phase wall 5 whereby a parallel disposition therewith
I s achieved. Primary cover 14 includes internal phase walls 602, 603, and

604 that COGhRAN L B | ?“]é:l , yely,
of base 12. In par ﬁ F%ﬁﬁ%%t%bhg{]f%%n?@rd #n;cte@(%gf&jr?% er ﬁg%sﬁ’ﬁg@gg%“ﬁs
602, 603, asilefplateari@b6(ar gokshawnl Eachidfsidshlatesg@Bisallown ARiteled RitAnd
mate together with the top surfaces of internals phase walls 20, 10 21, and

22, respect PPeISS INtgma Phasgayallscfledl, and 22 pbx partisular, eadh siseptate 2 06disr i ng

t he assenbl . It | dep| at.es 106 are.positione

wi thin base}éﬁgfcgﬁﬁ%ﬁ%g{t?gﬁnﬂggk*: Q@%@%?Hgﬁ'ﬁ%ﬂ '%d a%oér%%qng"&)ﬁf‘a%%g’,aﬂand
604 Bre degihgnstsl aparaientisposiionite it is HEhisVed e emb mrmvmmdgee top
surfaces 106A of sideplates 106, wi thout accounting for “the increase

hei ght of 1Btew)al phasewealls GORA688t and Gl4ithat correseondt tsimtermabphpse miatd

regi ons 600,8ng, 602 her eon.. Thi s ti toget her is inportant because

si depl at es %g6,91a%@d ??ereﬁ%cg}'ﬁlgl OEE%%%Hgnt'é‘ RAIIGWAL: tBE hoftam suriaces of
constitute mtednaPphadtowal®Eehara Hesd ! | | ace
Wi t hin base 162 ni naf‘)r dera{@g en'?u?‘gepagra?ggr po%%ﬁ%ﬁ%egﬁ@L*réggfbgﬂgﬁ"?y. 20
When si depl atadeh upGarak mate tapatheowithéhe topspeaates of pitaswais\phase ofallbaxe 12,
poi n]i§d regé?ns O&)and 602 thereof protrude above the rest of top surfaces
106A'8nd ar €1p88f 144 TEEPEL Ve VRN PAERaNY; avarnkt Kopesitiraed ralep base 12

internal p n : i Y 4 is positioned
at op base ?gﬁﬁg ‘F\ﬁépé%t%@ya{? ,gé%scﬁlnﬁe%gété%’%gg%oﬁ,ég%&%efégéﬁe 8%6'@0%1%
contact wi t within sases t 2nthiesbdtiorh Isatfaces of writeftl 288 WARLG0S 0608, AHifle645C,
respectively, and . pointed regi ons 602A, 60213, and 602C neke contact with

subst ant i al Pt¢ degignedoardondigurestée etk upoam] mate cugther wdthethe tepy.
AR X L (I e Ly T R L
el el e e e et o B 8o 12880 ° B P8P8 1 203
47 thereon. This mating together is important because sideplates 106, and the
internal components associated therewith, constitute a “floating” mechanism that
must be sufficiently held in place within base 12 in order to ensure proper

positioning and functionality.

20 When sideplates 106 are slid into their respective phase walls of base 12,
pointed regions 600 and 602 thereof protrude above the rest of top surfaces
106A and are positioned to make contact with the bottom surfaces of internal
phase walls 602, 603, and 604 when primary cover 14 is positioned atop base
12. In particular, poihted regions 600A, 600B, and 600C make contact with

25 substantially flat contact surfaces 605A, 605B, and 605C, respectively, and
pointed regions 602A, 602B, and 602C make contact with substantially flat
contact surfaces 606A, 606B, and 606C, respectively. Pointed regions 600 and
602 provide sufficient additional height to top surfaces 106A of sideplates 106
whereby they ensure that top surfac_:es 106A will substantially be the first areas

30 within base 12 to be contacted by intemal phase walls of primary cover 14 during



the assenbly process, thus ensuring proper engagenent of sideplates 106.

This 1is very, beneficial because variability in parts and slight

aberrati omaoi/me98he nol di ng process can cause the internabCpmweiwal | s of
cover 14 to not mate perfectly with #he internal phase walls of base 12
and top surfaces 106A of sideplates 106, 5 potentially causing sideplates
106 to not be sufficiently engaged and held in place (if pointed regions

Cespecti ve 15 Sl icdbs, HigeraahAq Blods Hh8ARe MR of Padfer Bt sy
cover 14 onisoverpbendficibldseca0ge validbility if pafsRd sﬂipﬁi asénratdhs iFtige H%(ﬂgdiﬁ{;

piercing into the contact surfaces. In the exenplary enbodi nent,

si gepl at es RUEEEE §an ¢aURQ tfpﬁ)int@rfal ﬂmmellw 1400 nch natepeeectly wttbﬁl ,
[ 4. ] t t i C. [ to t
G awi hgs. antneriinal Brase IS ol nds? 238 oBitaces {RA L stiolidan Debor)
al ar npaccespgfentiahy atSihgusilbpatey 1068 trRAYY 8dfic nt&h@ngeéﬁlﬁasgﬁgeﬂégqgm i on.

The accessory case 800 has a base 802 having a right "bas and
| eft base splaecedif poitetsegiont 6@ and E0Zdidend@rexisthe Wherhpoineseregjistes 663.0 and

left b id 1 be joined at the joint interf 814 to f

compl ot oq aRGEUSPEHCLBeShReiNe PaniAet idaeeR bRy PaRETDRGelegohar
ompl et ed aBCCREPTAEET . . PocReBadalcdunhar
orovides ogten G grHIRS SVER ARG Dask e el 1 P shrhd b Pk

provi di ng adiggingeappiercinglintatheoebhtaat surfacesli tmthe Rxemmancombeamake
Ci rcgbt br eaker actie%t_y, such as a circuit breaker tripping operation.
M cr 69swi t cHI8BBteR 108 &insluding painted regians B0 and: 60R)-areumade dfstastpadd7, as

best shown bmngég%@erﬁpﬁ igﬁﬁggé(r?ifg,?e%ﬁogs%gpgsl ly to Figure 66, 68 and 69,

t he two-pi ece er sys %t i nvention is depicted. In

particular, |eveRefatihgmowefd tHecdradhdtgs dRd tFiguIRREs ﬁﬂbﬁﬁﬁiﬁ}ﬂgﬁﬁ)g\%laﬁgsgf

is an overtravel |ever hub nenmber 822; which includes a
menber hub Were §ahewniagek alrrotneces®rnicasadB0Cutilizihg the teachingsbé tms  hub

pring 520, BERPEHREGPAItn 8" ARESseane casS AUD Haseh hice B2 hevree danchesend on
B30, Davi ng e G e 81 B et Gk e BT e R o
whi ch the a8t andrieftbase side 801 mayebeSRMnNed at tharjdinnmiterace Baine!fsrM@
01716984 PC(%r%ag%do éLc:Zc()e?ésory case 800. There is disposed within the base 802 a micro-
switch 806, which is conveniently service therein micro-switch 806 provides
output wiring 808 which may perform useful functions, such as providing a
20 remote or local bell alarm indication of an appropriate circuit breaker activity,
such as a circuit breaker tripping operation. Micro-switch 806 may be actuated
by a micro-switch actuator button 807, as best shown in Figure 69.
Referring specifically to Figure 66, 68 and 69, the two-piece lever system
820 of the present invention is depicted. In particular, Iéver system 820 includes
25 two separable pieces. One piece is an overtravel lever hub member 822, which
includes an overtravel lever member hub arm 824 having a paddie 826 at one
end thereof and axle or hub 828 at the other end thereof. There is also provided
an overtravel torsion 'spring 829, which surrounds the axle or hub 828 and is
fixed at one end on the arm 824. There is provided an overtravel level member
30 support member 830, having a support member base 832 with an opening 834

therein into which the aforementioned hub or axle 828 is rotationally slidingly



48 inserted. In the conpleted formthe overtravel |evel nmenber 820 is
securely fixed inside the base 802 of the conpl eted accessory case 800
with thevaonm/838 protruding outwardly of a hol e or openi pgr/@8d/0tivar ei n.
Referring to Figures 69, 70 and 71 thé8operation of the aforenentioned 5

t wo- pi ece | ever mechanismw th overtravel wthin the accessory nenber 800
Is depicted. In Figure 69, the nenber 820 is shown at rest with the paddle

826 spaced.fr t h t e m -switch hutton 807 d with the arm
520 SPacedy Bt ", (R b Rled RS BB Y B RY s s Bt
Figure 70, #gedinsiif theWaskBO206RhadontheReHe880)IdaBe GDOONAI tHe arm 830

i nterrupter noves in the direction 10 835 to abut "the arm 830 and cause

rotati on of pratruding betwandécof @ holser operingrid ir thereivchani sm i ncl udi ng t he
arm 830 and t he dl e 826..noves, | ni ntil the ddl e strikes the
button 807 and dﬁae\?%'?"ﬂﬁﬁ:d%ﬁe&%‘#& djswi?ﬁ ‘i?‘ﬁt‘%quﬁ O'Pnog 2 algfpmentionsd s06.
In these casgm. ; | I .
Hovvevgr, ma%%rp ﬁéé’%deemélﬂn%ggﬁ'?iigﬁ{gm?%vréﬁﬁ a\%gwééﬁﬁw\gﬁéﬁer%géﬁgwgg% éf)@eilgn t he

direction 8d@6épistetkr Int Rigure 6Oy tre merhben82@ iis shiown at eastewith tiae giadaie 826

mechani sm force cggrS ntil the gjircuit br eaker operating menber no | onger
moves in t h&PAFFEEPIhedmitomgfithe micregwitch uttan 8piaandiath theearmd88dni sm

820 noves | : ASSn r t] ] S const ant
across all h%&%’@rﬁ&@%?%ﬁgﬁgf{ ravew@ﬁqeeste rgﬁg éﬁ’%&%‘@%?@%&@rﬂ? 4y age,
i n whi ch 20paHef tharbperabing mechahitdmmviatt ingRuitiMeAUPtdIUhoVeeinsBRAFICLBR Tber
830 continues to rotate agai nst the force of the torsion spring 829. Wen

the &Prcuit 83pteakuttherrruddn gndeansairetativnddt infthe diraetionB360 heperiting 829
rotates the_ar 10k ntj-dihrection of 83 The internal spri

| oadi ng on Fﬂegﬂ%n%ﬁ?w&ﬁoﬁbetr%o&%g?p t?'S 8‘?9 MYLSHBUTERN HE@&F& 826
returning t padeletstriRe A HABURORBO7 A5 8%t Tt SdHRpRED Uvia NNt nligrofi gure
69. Referring now to Figure 72, nmenber 820 iIs sﬁovvn |spose8 w t hout the

sur r oundi ngswitchesaee §0Gadntiese, case; Hiepaddlacnesber ang diod @rmBIt will mbee
circuit breallﬁgl_[rth There is an openi 342 in the side wall between the
accessory pBRRYLNETgATPURYE" H@%tg%r Wl crRNtRYRIte Fptate 28 EheWInindrHgu IR’ henber
830 ot rud i 300 &} Y .S : onri.ake tinme.
A thbogh e g ArELER 836 Smds e inhienc B e She e BREE Bt
described mechanism force 835, until the circuit breaker operating member no longer

moves in the direction 835. Thus, it can be seen that the lever mechanism 820
moves in two stages, one stage where the rotation movement is constant across
all members of the overtravel level member 820; and a second stage, in which
20 the member 826 and 824 no longer rotate but the support member 830
continues to rotate against the force of the torsion spring 829. When the circuit
breaker operating mechanism backs off, the torsion spring 829 rotates the arm
830 in the anti-direction of 836. The internal spring loading on the push button
807 will act downwardly against the paddie 826 retuming the entire arrangement
25 820 to the disposition found in Figure 69.

Referring now to Figure 72, member 820 is shown disposed without the
surrounding accessory case 802, within an accessory pocket 840 of the circuit
breaker. There is an 6pening 842 in the side wall between the accessory pocket
840 and the operating mechanism, through which the member 830 protrudes to

30 be acted upon by the mechanism at an appropriate time.

Although the preferred embodiment of the present invention has been described



WO 01/16984 PCT/ 1B00/ 01203 49 with a certain degree of particularity,
various changes to formand detail nay be nade w thout departing fromthe
spirit amdosvoges of the invention as hereinafter clai nedPCIMBObDIZE984

PCT/ 1B00/ 01203 5-0 What | claimas 4 invention is: 1. Acircuit
interrupter, conprising: a housing with a pocket for an auxiliary device
nmeans; operating nmechani sm neans di sposed within said housing for causing

5 said circyjd 1 . tain a circuit interrupter statuys, said
oper ati ng %%téaﬁ%@#%@ﬁée hﬁ%?%\'&“éﬂtyoa@ﬂat’? ﬁbaﬂ%%#c%fégﬁ ﬂgtaﬂéﬂﬁ)é €whi ch
attains a prRfr! WiROWAbpPEAJ from the spitthriPsed Mﬁeﬁn&élﬁioﬂ%ﬁér%@% f
said status, said operating nechani sm neans er beling accessible Trom
said pocke€laimedugh an opening in said housing at said pocket; 10

separ abl e contact neans di sposed within said housing in cooperation wth
sai d operating nmechani sm neans for being opened by said operating
mechani sm nmeans; auxiliary device neans di sposed in said pocket and havi ng
a reaction nenber for reacting to said occurrence of said circuit
interrupter status; 15 multi nenber |ever neans di sposed in said auxiliary
device nmeans for interlinking said operating nechani sm neans nmenber wth
said reaction nenber by way of said opening in said housing; said nulti
menber | ever neans, conprising: a first nenber disposed in and rotationally
supported in said pocket for 20 being rotated through a predeterm ned
first angle for actuating said reaction nenber; an axial hub nmenber
protruding fromsaid first nmenber ; a second nenber dispose on said hub
menber and protruding into said opening of said operating nechani sm neans
menber for being rotated through 25 a predeterm ned second angle for
actuating said first nmenber for actuating said



reaction nenber, said second angle being greater than said first angle; and
spring neans di sposed upon said hub nenber and | oaded between said first
and secomdonemIes s for causing said first and second nmenbrewIBW/OIMBAt €
generally in unison through said first angle, and allow ng said second
menber 30 to continue to rotate relative to a generally stationary first
menber through the remainder of said second angle. WO 01/16984

PCT/ 1B00O/ Olmt I%jrai?n ag’p_g,dlﬂggmsi@?g:on as clained in claim1, wherein said

first menber 1's suppor auxiliary device neans. 3. The

conbi nation as chai med ¢ircudt interripteritongprisingd d first nenber |ever neans
i's supported by said housing in said pocket. 5 4. The conbination as
claimed in claimi1, wadiisingwith apecketdacan atxitiary device roeans t

interrupter trip rration and said stat.us conprises .contacts opened. 5.
The conbi nati on Sggé@gngﬁcﬁﬂ%épbmﬁ@,s %B?%‘?mtgfr&s?@a'é?‘?%ﬂg Sf%Eﬁ\é?'”g
conprgses aghidc Wik lcnat i | &l 113y Ccl al oy
wher e'isn sai 3ﬁgu§???arl y@h({j“e)\ﬂ/éi}cg) &%%%P?s@gé}é@@grlﬁg{‘%?né]é@.é%@lﬁg
conbi nat i onmechahisinmedeans dlaxing an operating swictiapisM myeameansmbenwhisks a

torsion spripg. 8. Acircuit interrupter, devicge, conprising: 15 a housing
with a pockBRANSE REIRISTINEA,PRRHGTE I SaidaRusing o PRBCHE ACMITENSRIcs AN t hi n

th & pockBtFas BrporledT L8 Saigs PHENSERS
ranber uhi ChOATT A OgernameERaRR FRCR! inBh R (R BRI IR RAR SN

occurrence pbcketdhroughtan operinglptsaid kbasing.atsaidlpogkstat i ng mechani sm
menber bei ng accessible through 20 an opening in said housing at said
pockE?; separ abl 8eR¥RblR: £aNtgCE means dispasad yufhin et heysing inoopeperation wit h

R L T S T T
of said cirgichahidherigapiser status
auxiliary device means disposed in said pocket and having a reaction
member for reacting to said occurrence of said circuit interrupter status;

15 multi member lever means disposed in said auxiliary device means for
interlinking said operating mechanism means member with said reaction
member by way of said opening in said housing;

said multi member lever means, comprising:
a first member disposed in and rotationally supported in said pocket for

20 being rotated through a predetermined first angle for actuating said reaction
member;

an axial hub member protruding from said first member ;
a second member dispose on said hub member and protruding into said
opening of said operating mechanism means member for being rotated through

25 a predetermined second angle for actuating said first member for actuating said
reaction member, said second angle being greater than said first angle; and

spring means disposed upon said hub member and loaded between said
first and second members for causing said first and second members to rotate
generally in unison through said first angle, and allowing said second member

30 to continue to rotate relative to a generally stationary first member through the

remainder of said second angle.



25 a multi nenber |ever disposed in said auxiliary device for interlinking
said operating nechani smnenber with said reaction nenber by way of said
openi ng iwosai@shousi ng; said multi nenber |ever, conpri sPayIBm/ofitosst
menber di sposed in and rotationally s¥pported in said pocket for 30 being
rotated through a predetermned first angle for actuating said reaction
menber; WO 01/ 16984 PCT/ 1B00/ 01203 52 an axial hub nenber protruding from

said first nenber, a o) i n,sai b _nenber ~and
protruding into szai d %%e%gﬁgpgéﬁgﬁgﬁ%aﬁ ﬂé'ﬂcﬂ@ﬂ%‘ﬁm%ﬁ@é& for being
rotated thresHibar isiuppertetByssld sRE@RMy dedice rheangctuating said first
menber for actuating said 5 reaction nenber, said second angle being
greater than sai @.fi r Jthesgaynkination as claimedin dgin gwhneseis sHid ficsted upon
sai d hub nenber, an i rst and sec(gnd nenbers for

causi ng sai H“?'PP%E %ghﬁ%éggagghﬁﬁﬁﬁg@y?ﬁw BP4BRGJR AL PPGKEt uni son
or T ot e 8 2SR Rl R, 8560 ORI s SRS ©°
remai nder otoswirises ecairabitantgrelpter trip operation and said status comprises
contacts opened.
5. The combination as claimed in claim 1, wherein said reaction
member comprises a micro switch.
10 6. The combination as claimed in claim 1, wherein said auxiliary
device means comprises a bell alarm.
7. The combination as claimed in claim 1, wherein said spring
means comprises a torsion spring.
8. A circuit interrupter device, comprising:
15 a housing with a pocket for an auxiliary device ;
operating mechanism disposed within said housing, said operating
mechanism having an operating mechanism member which attains a
predetermined position in said housing upon the occurrence of a circuit
interrupter status, said operating mechanism member being accessible through
20 an opening in said housing at said pocket;
» separable contacts disposed within said housing in cooperation with said
operating mechanism for being opened by said operating mechanism ;
an auxiliary device having a reaction member for reacting to said
occurrence of said circuit interrupter status |
25 a multi member lever disposed in said auxiliary device for interlinking said
operating mechanism member with said reaction member by way of said
opening in said housing;
said multi member lever, comprising:
a first member disposed in and rotationally supported in said pocket for
30 being rotated through a predetermined first angle for actuating said reaction

member,;
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an axial hub member protruding from said first member:
a second member dispose on said hub member and protruding into said
opening of said operating mechanism member for being rotated through a
predetermined second angle for actuating said first member for actuating said
5 reaction member, said second angle being greater than said first angle; and
a torsion spring means disposed upon said hub member and loaded
between said first and second members for causing said first and second
members to rotate generally in unison through said first angle, and allowing said
second member to continue to rotate relative to a generally stationary first

10 member through the remainder of said second angle.



