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backpl ate to help prevent lateral tilting of the slider within the guides.
A spring. is connected between the slider and the backplate for biasing

the sliq ggr | %@ﬁgwﬂpggquﬁéggﬁgfgﬂ to a closed disposition wherein

the sli to engage a DIN rail. A stopping
mechani smis EﬁcDCIFTHE\INVEM@ONl)verrent of the slider in the

af orenenti oned di r.slectlon The sl ider can be 30 tpuI led in the opposite
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positioning of the a dapter on
Unfortunately, prior art DN ra| I adapters have included stabilizers that

15 DESCRIPTION OF THE PRIOR ART _
Molded case circuit breakers and interrupters are wefl known in the art as
exemplified by U.S. Patent No. 4,503,408 issued March 5, 1985, to Mrenna et
al., and U.S. Patent 5,910,760 issued June 8, 1999 to Malingowski, et al., each
of which is assigned to the assignee of the present application and incorporated
20 herein by reference. ‘
In many applications, a circuit interrupter is mounted onto a conventional
DIN rail. For this purpose, a DIN rail adapter is normally connected to the bottom
of the interrupter’s base. Such a DIN rail adapter typically includes a slider that
can slide within guides of a backplate, Stabilizers are often implemented in the
25 backplate to help prevent lateral tilting of the slider within the guides. A spring
is connected between the slider and the backplate for biasing the slider in a
direction corresponding to a closed disposition wherein the slider and the
backplate cooperate to engage a DIN rail. A stopping mechanism is used to limit
the movement of the slider in the aforementioned direction. The slider can be
30 pufled in the opposite direction, against the spring tension, in order to obtain an



require formng, bending, or curving of the backplate material in order to
be 5 provided. Such mani pul ati on of the backplate material increases the
t ool i ng diRfugi acturing costs of the backplate. |n adgcrimojeiari or art
DIN rail adapters have included stopping nechanisns that require nultiple
menbers and additional material in order to be inplenented. Furthernore,
prior art DINrail adapters have required the installer to manually hold -
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15 would also be advantageous if a DIN rail adapter existed having an effective

stopping mechanism that employed fewer members and that did not require
additional material. It would further be advantageous if a DIN rail adapter
existed that did noi require the installer to ménually hold the slider in the open
disposition throughout the installation process.

20
SUMMARY OF THE INVENTION
The present invention provides a circuit interrupter that meets all of the
above-identified needs.
In accordance with the present invention, a DIN rail adapter for a
25 circuit interrupter is provided which includes a backplate including two guide

members and two'substantiaily planar stabilizing tab. The backplate further

includes a first spring attachment region. A slider is slideably disposed

between the guide members and the stabilizing tabs, and includes a second

spring attachment region. A spring is disposed between the first and second
30 spring attachment regions for biasing the slider in a first direction.



5 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is an orthogonal view of a
nol ded case circuit interrupter enbodying the present invention. Figure 2

is an eXquﬁﬁ!eW of the base, primary cover, -and secp(anﬁM(,on&pver of the
circuit interrupter of Figure 1. 10 Bigure 3 is a side elevational view of

an internal portion of the circuit interrupter of Figure 1. Figure 4 is an
orthogonal view of the internal portions of the circuit interrupter of

Figure 1 without d r ' i . Vi ew of an

i nternal portion E?EI ﬂﬁa?ﬁ%}uﬁ’@%@s&?%gggﬁﬁéﬁ ogftﬁ%ipg#r%??ﬁ‘f%md‘f’ﬁg t he
operating nedeedinerapparéntfrorh d feadindy @vethe!felwihg)aebcrimbhtofahé%pr@r_éﬂJéen away
view of the operating mechanismof the circuit interrupter of Figure 1
with the conteiphadimant teken isernnectiomwith dhepttaghedslrawingsn. Figure 7 is a
side elevational, partially broken away view of.the operating 20 nmechani sm
with the contacts and the handle in the ON disposition. Figure 8 is a side

el evati®pnal , BRIEF RESCRIPTION OFPHE \DRAWMINIGBhe operating mnechanismwth
the contacts and the handle in the TRI PPED, di spositi on. .Eié@u_re 9 is a side
el evational, part Furg 1pisora erthpepnal ¥igwoef @, maldad sase girsult Haterupteturi ng a

resetting Opee{rﬁﬁdd&fhr%tﬂﬁfr.é&”t%v#ﬂﬁﬁ. a side elevational, partially broken
e ca using o

away Vi ew of sin e circuit interrupter of Figure 1.
Figure 11 is anot ifigure 2ds anlexplndied visw opthetbast) prirharylcoven angd secomdary t he
cam housing. Figure 12 is an ortho al view of the crossbar assenbly of
the cirouit O9Sroine ciscuitintesmupterglrdows 1.0 O 11T ZT 22N TRREIDY O

by Cacton o | RS ST Sl itk ot 9 BAen 4P Bl 1P
ort hogonal viisterrupter bEFigure@o1bar assenbl y.

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

Figure 5 is an orthogonal view of an internal portion of the circuit

15 interrupter of Figure 1 including the operating mechanism.

Figure 6 is a side elevational, partially broken away view of the operating
mechanism of the circuit interrupter of Figure 1 with the contacts and the handle
in the OFF disposition.

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

20 mechanism with the contacts and the handle in the ON disposition.

Figure 8 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the haﬁdle in the TRIPPED disposition.

Figure 9 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.

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

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

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

30 interrupter of Figure 1.



Figure 13C is another orthogonal view of the trip bar assenbly. 5 Figure
13D i s another orthogonal view of the trip bar assenbly. Figure 13E is
~anot her orngBegpo@d Vview of the trip bar assenbly. Fi gur epdsisosorer
orthogonal, partially broken away vie% of a portion of the <circuit
interrupter of Figure 1. including the trip bar assenbly and its bias
spring. Figure 15 is an orthogonal view simlar to Figure 14 without the -

bias 10 spring. F ' Fi : W th
tho bias spring.  FIe IS rrdHRigenabuish of A5 bal alferhfy'driie irddt L
i nterrupter ofinteffupter ef Eigufé dure 18 is an expl oded orthogonal view of a

si depl ate assenbly t 15 c rcuit int r|:u of. Figure 1. Figure 19 is
an orthogonal vi ewf "r?H§Bs'§@QB rtbg %'?élvﬁ)e Pf{hﬁtﬂatba? semblyy, “and
crossbar assenbly gfg u’i*é13(‘5u§%ﬂ6{hd?%bganélfw§»@6fE-iertﬁg'ﬁarhﬂééiﬁb pter of
Figure 1. Figure 207s an orthogonal artia roken away view of the
trip ba® 20 assenﬁiguraﬁanjaahoﬂmrpdhegomalpnemoﬁtttednpchfaraasemblycmt

interrupter of Fi ure 21 is gn.ort nal view of the dual
pur poseptrl p act ug ggure 1I§Fdﬁ %‘frgnﬁgg‘é'?%tvl'?é” E&%&HB&H&?S%"B Yof the dual
purpose trip act uaFig"ufe1En§auﬁanﬁag¢ﬁa|aﬁhrﬁéuymaeﬁbwawé»adé porioRIE the ey

view of the trip bar assenbly and purpose trip actuator of the circuit

i nterrupter ofireyitinterrupter ofFigurgdr ledﬂghgl tbe 4rip bar assembly and #s/bigs spmg
automatic trip ass t ' Lt .LOtert eE. of Ei,qure ure 23B
I s anot her orthogoﬁgﬂ%'@/\’ %iogﬁ{’é‘ﬁ%"véé‘p ﬁ?'b'l {SE'BP'KP |1:4|%?"&Lﬂ"i tﬁﬂ/ﬁ?% an
orthogomml vi gpring. an att achi ng structure of the trip bar assenbly of the

‘circuit interrupter of Figure 1. 30 Figure 24B is another orthogonal view
of the attaching sﬁgmdﬁésanprtag%nazwwglnamtmsgumm@brtm bigsepring. t he

or t hogonal vi ew of "I, te? Banbodial St P telf of k' beutt Mo Py BRORE
vi ew of an actF«gureﬂy trip lever of the circuit
Figure 18 is an exploded orthogonal view of a sideplate assembly of the
15 circuit interrupter of Figure 1. - | .
Figure 19 is an orthogonal view of the sideplate assembly, trip bar
assembly, and crossbar assembly of an intemnal portion of the circuit interrupter
of Figure 1. _
Figure 20 is an orthogonal, partially broken away view of the trip bar
20 assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 21A is an orthogonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
25 Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogonal view the automatic trip assembly.
Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
30 Figure 24B is another orthogonal view of the attaching structure.
Figure 24C is another orthogonal view of the attaching structure.




interrupter of Figure 1. Figure 25B is another orthogonal view of the
accessory trip lever. 5 Figure 26 is an orthogonal view of the accessory
trip | everywghyHegiur € 25A connected to the attachi ng st ipegimpdomish Figure
24A. Figure 27A 1s an orthogonal viewssimlar to Figure 26 with the
accessory trip lever tilted. Figure 27B is an orthogonal view show ng the
torip bar assenbly with 10 accessory trip levers tilted. Figure 28 is an

ort hogonal , parti a: ' ' r ' of the
circuit interrupt i‘b%ﬁ%ﬁ%ﬁﬁgﬁ%ﬁggﬂé \ﬁ?\g °gﬁ*ég?‘?%$‘g'&i%‘f‘%@§w of the
primary cover of tFigurs 28Alisan brtficjonaPVview of fanfdcgassory tripievencf the eiredik - avay

region. 15 Figure 30 is an orthogonal view of the primary cover and base of
the circuit interamtenefdigee wigure 1. Figure 31 is an orthogonal, partially

broken away vi ew of; . = Y, | : | Is 32 is an
ort hogonal , parti ?'P%@éﬁgﬁ%ovq'%@gg@mt'%xéogir%;iﬁg\%gg/w@é’g%&gﬁi on broken
off. Figure 33 is Bigdm 26 5wt orthugjonal view of tHehacchasary triplleper oftfigure @6  of
the circuit interru te};l of Figure 1 shovv'f,_n&r t_l*ke br eak- away regi on broken
off. Figure QQMMOJ eiatigehing struetre et £igdre 284 nal portions of the base
of the circuit ingk | B B Sy | view
of break-away regﬁﬁgf%fﬁeﬂ?@(ﬁé '51 8l ‘ﬁ%‘%’%ﬁ'@éﬁfﬁgﬁ E?gﬁ@ghg%%gﬁé 36 is
an ort hogonal tripileverditedhe undersi de of the base of the circuit interrupter

of Fioure 30 36 dHgUNG R0k B0 THORORVBHSIONS e ToBar PRoRmE 207 7
nter i er o e e e e I, 2 08Tt oni g of the break- anay T egi ons
of Figure 35. Figure 28 is an orthogonal, partially broken away view of a groove in the
base of the circuit interrupter of Figure 1.
Figure 29 is an orthogonal view of the primary cover of the circuit
interrupter of Figure 1 showing a break-away region.
15 Figure 30 is an orthogonal view of the primary cover and base of the
circuit interrupter of Figure 1.
Figure 31 is an orthogonal, partially broken away view of the break-away
region of Figure 29.
Figure 32 is an orthogonal, partially broken away view of the break-away
20 region broken off.
Figure 33 is side elevational view of the base and primary cover of the
. circuit interrupter of Figure 1 showing the break-away region broken off.
Figure 34 is an orthogonal view of the internal portions of the base of the
circuit interrupter of Figure 1.
25 Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.
Figure 36 is an orthogonal view of the underside of the base of the circuit
interrupter of Figure 1.
Figure 37 is a cross-sectional view taken along the fine 37-37 of Figure
30 36 showing cutouts in the base.



Figure 39 is an orthogonal view of a |locking plate of the circuit
interrupter 5 of Figure 1. Figure 40 is an orthogonal, partially broken

avay Vi eWnf oaliBg1! OCcking plate in connection wth the hegfAsaid2d’ i mary
cover of the circuit interrupter of Figure 1. Figure 41 is an orthogonal,

partially broken away view simlar to Figure 10 40. Figure 42 is a.
cross-sectional view taken along the line 42-42 of Figure 36 show ng

or Phogonal | part ; G008 I fr bEOMINIEY S e iRt horioR di Gné e,
the primary ciaterruptdr offRigare ¢L§Hovo}itg§e e positioning ofitbe bredk-alay frogiohs of3B i s

an orthogonal _view of a retaining vice of the circuit interrupter of
Figure 1. Fidtig8res3E is a side elevational view of a secondary cover

Cross. sect i onal . e b S crrorloREl el B o Ronefbie ot e LA ertiptet 5 4.

of Figube 43/offigweny the nounting screw and retaining device wth respect

to the hol d i f the pri , . Figu 44B |

cross-sect i onal ,  HeWTRA0 is ai,cplogonaleparinly proken aweY view afithe facking Rlate; gur e

45 | [ j i f th
i's an exp .ﬂ%ﬂneafgmgmb Bﬂf@z’ﬁr@f r%ﬁrgﬁ%@sr GFifle efrémptnenrg@tvé{ﬂf gf@@ e

circuit interrupter I gure h a screw reta Fi gure
46 is an orthhgonal view of the screw retainnent plate. Figure 47 is an

ort hogonal , partially broken a vi ew of e screw retaipnent plate
posi t'oned i i n FYreALEE StRdennabpartialviioRe sWa i s o Figdre i
interrygter ofgFigure 1. 30 Figure 48 is a side elevational view of .a

mounting screw of the circuit interrupter of Figure 1. WD 01/17081
PCT/ 1 B0OO/ 01207 8 Rigyrerd2 isa crosa-sectional yiaw takenlalongthei liniel 42-42 of Figureay

view taken 2l S0ondiifg subBSr HerfiSerd'of the i RisHUBILY Y oS o et al nent
Figure 43A is an orthogonal, partially broken away view of a hole and
recessed regions in the primary cover of the circuit interrupter of Figure 1.
15 Figure 43B is an orthogonal view of a retaining device of the circuit
interrupter of Figure 1.
Figure 43C is a side elevational view of a secondary cover mounting
screw of the circuit interrupter of Figure 1.
Figure 44A is a cross-sectional, partially broken away view taken along
20 the line 44-44 of Figure 43A showing the mounting screw and retaining device
with respect to the hole and receséed regions of the primary cover.
Figure 44B is a cross-sectional, partially broken away view similar to
Figure 44A.
Figure 45 is an exploded orthogonal view of the base and primary cover
25 of the circuit interrupter of Figure 1 along with a screw retainment plate.
Figure 46 is an orthogonal view of the screw retainment plate.
Figure 47 is an orthogonal, partially broken away view of the screw
retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.
30 Figure 48 is a side elevational view of a mounting screw of the circuit

interrupter of Figure 1.




screw of the circuit interrupter of Figure 1. Figure 50 is an overhead view
of a recessed region of the primary cover 5 of the circuit interrupter of
ki gure 1. ‘ﬂ)gmﬁspl is an expl oded orthogonal view of apcgfBsonatershi el d and
the base and primary cover of the cigcuit interrupter of Figure 1. Figure
52 is an orthogonal view of the termnal shield. Figure 53 is an partially
expl oded orthogonal view of the term nal shield, 10 base, primary cover,

and secondary coveg., of e circuit interr e f Figure 1 Figure 54 is a
partially expl odedk&”f?\%‘g(‘ﬁﬁlcwma pﬁgﬁh’ hﬁ(&egtﬁ“&yd" tAkenigongdhRect i on
wi th the ternmiRalsosdy 6f Figu asth«F/ilngﬁmg s%%fetaiﬂﬁ%nﬁ?l‘a‘?é‘@ﬂﬂ!he mOting! the

circuit interrupter of Firgure 1. r 5A 1's an orthogonal view of~the
term nal shi elsereyookthe cirsuitindemaptssef Figurerbt her ort hogonal vi ew of the

Shi 01 cover .t er nf oo 50178 Bvspsad vall A ASRERLrebIR b the bBRL SR e i o
a totally aSSWeeélrc%it%ﬁrrquéilélfFi fets a cross-sectional, partially broken
away vi ew taken al ong the ine 57-57 of Figure 56 showing a wire seal

arrangenent. 20 Fi figuse §4 is ancexplodedorrthagonal vwewoef a terminal shield anddhe upt er

of Figure 1 w Dl il . t Figure 59 is an
ort hogonal vi gfﬁ,g%]aﬁgﬁg%ﬂwg&?&%ﬁéﬁq%ﬁ%‘goggfq%igah ort hogonal vi ew of
the backpl ate of t Figukd B2ligah ortlegoreil view diHe terfiinalshigd.or t hogonal vi ew of
the slider of the DIN rail adapter. 25 Figure 62 is a cross-sectional,

partially broken afigyre 53is anrarially explodedorthogenalviewof the ferminabshields howi ng
" T olfed: o LBRe: Rty Bolr ahg YheShdaty 880G arih@ it hATReY of FidyrBid“P) o

base and prinmary cPigare 530isad phaftiallg iexploted ionthegongitview aff d-tegmireal shigld h t he
sidepl ates positigned within the L base, WD 01/17081 PCT/IBOO 01207 9.
DESCRI PTI ON_ OFOWRIEN SRRRctiRR i s f5riahshield, bass, primary cover, and secondary

cover of the circuit interrupter of Figure 1.
Figure 55A is an orthogonal view of the terminal shield cover.
15 Figure 55B is another orthogonal view of the terminal shield cover.
Figure 56 is an orthogonal view of the terminal shield cover, terminal
shield, base, primary cover, and secondary cover in a totally assembled state.
Figure 57 is a cross-sectional, partially broken away view taken along the
line 57-57 of Figure 56 showing a wire seal arrangement.
20 Figure 58 is an orthogonal view of the circuit interrupter of Figure 1 with
a DIN rail adapter connected thereto.
Figure 59 is an orthogonal view of the DIN rail adapter.
Figure 60 is an orthogonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.
25 Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism.
Figure 63 is an orthogonal view of the DIN rail adapter in a locked-open
state.
Figure 64 is an exploded orthogonat view of the base and primary cover
30 of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.



Referring now to the drawings and Figures 1 and 2 in particular, shown 5
Is a nolded case circuit interrupter or breaker 10. G rcuit breaker 10

i ncl udes o of@sRL 12 mechanically interconnected with a perasdooigever 14. *
Di sposed on top of primary cover 149i.s an auxiliary or secondary cover 16.
When renoved, secondary cover 16 renders sone internal portions of the
circuit breaker available for maintenance and the |ike w thout

requi ring. di sassenbly of the entire 10 circuit .breaker. Base 12 includes
outside sidewalls 18 and 19, and internal phase walls 20, 21, and 22.

Hol es or opeDESCRIFAON OFTHE RREFERRED EMBODIMENT 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. Hol es

or openings 24A arﬁeéaﬁmggg&fhd fhescﬁﬁﬂn@%réh&gggf]egilﬁgﬁ% %?aﬁf&ﬁ&l RS CT EVs

or other attaching devi at enter “corre or openi ngs .24B
in prinary cdyamdded casé aiscuitintegrupteron daeaker d0e Citbaitboeaker trincludes/ar 14.

Hol 27A i d .16 d di hol 278 i '
cover 14 ar 6 HESP XGRS IeRnapHEn WIRELEUBAYEVEE o OloRed SdPBw,
Hol es 28 ar e qf|ptitndrycovier Aa8RH aeimﬁtd?gg%asﬁeé&@r'ﬁ (MHEn rdrfloveic ondar'y

20 cover 16) as descCribed bel ow. Hol eS 25, ich feed through secon ary
cover 16, prsesengaryooeveritf randersnsamedptemnal portionsiafethehcinduity bregkes 25) ,

1o, 1ol os 20Avaidpb i antrhefcSan bede P BoyihE HetePbb S lincto no) oo
26 thatof eed circhit Gradkep! | Basy 120MENIdad oatsidd siewblls 18'andn9, AhQ Tntdathl f or
attaching the entire 25 circuit_breaker assenbly onto a wall, or into a DIN

rai| back parRbasgwalls 1. ane22. Heles aropeniags 23Asaredrovided il psimasy

secondary cov, ref e I I 0 Ci | a 10.
Primry coverC%S{ﬁ'l%n%I @5(3%5@\}1?@' gg'%jlf Q%Z,O ﬁgeﬁ‘ %ﬂggﬁlﬁ 8 d%ﬁgé%ng{# gg{er
intergal accm@ﬁb@rgcilin@ holes_(nridpggihgglz_eB iﬁ%as@ﬂqwgi‘?sgemplgima & vechd4ides a:
secondary cover. hand| e openin . Primary cover i ncl udes a primry
cover handl o BRAENZ 34I0ies AEHAPAINGY 24 816 Brovided 5 sesardamt @5 HE Beni ngs
36 andi{g38 andd : \ rthereatid | dVicEOh BoRé .
01/ 17018€ PCT%IdIg% W%@Ws‘z% cl ose tcﬁg@c%nt actsag?ntgFrCU|%bbgrg‘e}gq:2§ag8Y\gnd to
reset circui topeningss24Bin prirearyi coves 14 ffor fasieningssetondarycovenibite ptimamy al so

provide an indieathonifls Y98 in's8tdiadH cover 16 and comresponding holes 278 in
primary cover 14 are for attachment of external accessories as described below.
Holes 28 are also for attachment of external accessories (only to secondary
20 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
provided for access to electrical terminal areas of circuit breaker 10. Holes 26A,
which feed through secondary cover 16, correspond to holes 26 that feed
through primary cover 14 and base 12, and are provided for attaching the entire
25 circuit breaker assembly onto a wall, or into a DIN rail back panel or a load
center, or the like. Surfaces 29 and 30 of secondary cover 16 are for placement
of labels onto circuit breaker 10. Primary cover 14 includes cavities 31, 32, and
33 for placement of internal accessories of circuit breaker 10. Secondary cover
16 includes a secondary cover handie opening 36. Primary cover 14 includes
30 a primary cover handle opening 38. A handle 40 (Figure 1) protrudes through
openings 36 and 38 and is used in a conventional manner to manually open and



circuit breaker 10 whereby the position of handle 40 corresponds with a
| egend (not shown) on secondary cover 16 near handl e opening 36 which

glearly 5&@%&%@5 whet her circuit breaker 10 is ON (c%omghosed), OFF

(contacts or TRIPPED (contactg open due to, for exanp an
overcurrent condition). Secondary cover 16 and primary cover 14 include
rectangul ar openings 42 and 44, respectively, through which protrudes a

t'op portion 46 (Figure 1) of a button for a push-to-trip actuator. Also
shown are | oadlasethe @p?ﬁcgﬁcuf@mﬁ brpaken! G andiosiesetcificyit brepkes 18 when ibisot ect

| oad t I nal . h ' ; LS ' h
ciroui t br oakdh 3 ipfed SRS HeFalCh mall 886 Broyie B HEERE 01 B Sab8r POo
oper ati on. Refoireuit biakerd wheredyrthe Positioh ofigardiesl 40 abrresysridswitl a fegehde

el evation, partially broken anay and parti al Ig/ Jn pha,ntoné] of circuit
breaker 10 is E%%‘P‘XG)SWP\W?JYIQS’XSH’@W?T&’I‘ nsie QRENIRY| 36 which elesdy 52
Th i h : | s | $ t
il ob hicRed et ciRah brgatis 10, bRty E0SBIL P o, I

assenbly 60, apenjper JRIRBEDe dontacts) dptn dud W, tor examphenas novieteurfdithough
not viewable in Eiﬁﬁr 3, Sgch hase of circuit breaker 10 has its own

| oad t er ni nal Sqpditip e§ﬁ§°F gl rot apgd primary qover dé) Beldporectangmasr 54,
sl ot notor as ' | ] ) : senbl y
60, as shown ?ﬁ’gmgégg% %@%Q4be W e'i’re\l?lg% e |§E‘81}btr§ﬁu?r€éc]g ‘ﬁ@%‘gq géonly
one such groufFigiire timfladuiton foreanpusthta-tripachmtor: Wso showay arelicad edrejuefor

shovs. o055 copenbos s obase 2 it el and pralelbicasiermingls §6. Ariboigh
breaker 10 Wi tcfteust brédikes 152is2a6picRYCES al tour PFhabE. cikaft lbrehrdr, Thé ggi\é’e?ﬁe”b' y

56 is shown as including a separate upper slot notor assenbl'y and a
separ at e | owneilinvention jeonatdimiteddafiour-ppese apepations| ot not or assenbly 56A

i ncl udes an upper t . tor se housing, 66 within.which are stacked
si de- by-si de U sha?&&’"@@gﬁ\@&%ﬁ%{’gﬁ ﬁd?’&lﬁi&!%éﬁ%‘f*g?";ﬂl? é‘t%@gé&."agﬁ’% larly,

| oner sl ot noipaHiale bRsKeNnYa ﬂmgér‘ﬁdwmapﬂam@ﬁ,&'d%uiﬁﬁ?éﬁkeﬁ?s_@%’%d{mhpus' ng
70 within which are WO 01/17081 PCT/1B00/ 01207 11 stacked si de-by-side

| over si%t nohgringsslead terinal8antba line tarminal §2a Therpis 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
20 terminal 52, plasma arc acceleration chamber 54, slot motor assembly 56, arc
extinguisher assembly 68, and contact assembly 60, as shown and described
below. Refererice is often made herein to only one such group of
components and their constituents for the sake of simplicity.
Referring again to Figure 3, and now also to Figure 4 which shows a
25 side elevational view of the internal workings of circuit breaker 10 without
base 12 and covers 14 and 16, each slot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
motor assembly housing 66 within which are stacked side-by-side U-shaped
30 upper slot motor assembly plates 68. Similarly, lower slot motor assembly
568 includes a lower slot motor assembly housing 70 within which are '



are both conposed of nmagnetic material. Each arc extinguisher assenbly 58
I ncl udes an are chute 74 within which are positioned spaced-apart

gener al | ywitpiahdse! angularly offset arc 5 chute plates poraBshorfn upper are
runner 76A. As known to one of ordindaty skill in the art, the function of

arc extinguisher assenbly 58 is to receive and dissipate electrical arcs
that are created upon separation of the contacts of the circuit breaker.

Referring no i 5..5hown s _an orthogon Vi an_jinterpal 10 :
por t1 on o " c1itackeR Sy 30BN slof it nseniie Biiad P4 PlaSt BB AN S s shown
as conpri si rffe dolPedrApSsetPOf magnétidimaterippor ting thereon a novabl e
contact 80, and a stationary contact arm 82 suPporti ng thereon a

stationary cont actEagh arc extinguishariassamply%h esran &g chuteT4 withircal | y

cont act - arm 700t 86 B snioesiim Gorepaiberdfol Aty Rl a0 A <o
shown i6 a crohutdplatesszeand undippehardrunher BBA CAstknowntodine 6for@inafH t
breaker 10 and_i.s rotat ablfé di sposed on an internal portion of base 12

(not shown) . Skikinhe aR, e fupetion ofRfc extinglishanassembly 58 istereceivea@ndr i bed i n

detail bel ow,q; r 78 to
fotate into SISRE LT s AEfaFkalil i SRLRIH HINb SRbacRL8E . 2
into or out dhe girchishreakér,on of electrical continuity with fixed contacts

84. Crossbar assg;&lxi 86 i n% des 3rmvabl,e contact cam housing 88 for
each novabl e conti@emagRowsto kigwe o spewnde anorthogenabviewokar intaaadi ng 88

upon 411 Ch_ P8 dhroult BREAEY 10! 'Batf doftdct beambly o FRRESS) 1d Gikin B ™

ci rcunst ance e contact arns /8 rotate In dni's tion
of 25 cr ossbxomgsisingid mogablé soutachamm 78 suppdrting theresrs H amovableecdnitact 0, | s

t at ed | ockw ter-cl | by, ' f erating. hani
62 “Hovever . 2tk platppagLcinipeicarty &2 sibparind thereoncs stllionan: sarect 84. r ec. t o
rotate (Wi thigadhi sthfiénary baﬂwagﬁ 8 1 Qéctibslly &riecid ®f a fhe t8lpmharssenb! v

86. In particular, in certain ynam ¢, el ectfro-magnetic situations, each

movabl e cont &b, althaugh nek shown.eashanovabimeantgctasm 8 ipiehmriqa"!lyl comnectetbr the
ey ool o e0udRANGR B0 ALOSPouN 8 b RERY dE B AR
PCT/ i BOO/ 012(widthldF. circuit breaker 10 and is rotatably disposed on an internal portion of ’
base 12 (not shown). Actuation of operating _méchanism 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

20 into or out of a disposition of electrical continuity with fixed contacts 84.
Crossbar assembly 86 includes a movable contact cam housing 88 for each
movable contact arm 78. A pivot pin 90 is disposed in each housing 88 upon
which a movable contact arm 78 is rotatably disposed. Under normal

circumstances, movable contact arms 78 rotate in Onisor_a with the rotation of

25 crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated
clockwise or counter-clockwise by action of operating mechanism 62. However,
| it is to be noted that each movable contact arm 78 is free to rotate (within limits)

independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
30 upwardly about pivot pin 90 under the influence of high magnetic forces. This

is referred to as “blow-open” operation, and is described in greater detail below.




Continuing ivrefer to Figure 5 and again to Figure 3, operating nechanism
62 I's shown. Operating nmechanism62 is structurally and functionally
simlar t UEQJ} hown and described in United States Pajc@ingoogdl0, 760

| ssued Juﬁe 0&‘399 to Malingowski, it al., entitled "Crcuit Breaker 5
with Double Rate Spring" and U.S. Patent Application Serial No. | -Eaton
Docket No.99-PDC-279, filed August_, 1999, entitled "G rcuit Interrupter

Wth A Trip Mech e ed roreuit Int f
whi ch arreI ipncofpg& g’]EP h?ﬂe'%r éfrg . 2 %é&ﬁt_‘ﬂ&ﬁs,%@ﬁ W;;CGSSUWS 0
conprises a haiuRisAt 62 H‘b&ﬂ{é'@g upp@&hﬁﬁsﬁ?ﬁ'%@%ﬂ,g& handl e 40), a

configured plate or cra toggle , I nterlinked
| ower t oggl e furictiknaily, SImIfdr torthabghowr arghtesdribed ipUnited ﬁtatea Patesiti ch

et T Aol e AL Ao S B S d” '°

I nter | ate it assenbiy 86 at
pi vot mp?fjn QOM%%L%%dRQFeSSth acﬂrala@ Sé@%f?/’g?&;?méﬁf’éﬁsﬁgﬁr. s laterally and

rotatably di MMﬂMGﬂMSQ-@ﬁ@B filpd Auguistr 511998, entitledni sm
t nb f t (i thi

TIATrS) via ouetnar e aR i Mechatis st mted Srtife Bidugh ' "

roller 108 Mbﬂm;saodjﬁa@ﬁ%.dhm@m%&pmdeembay feférdhéo. 2OpEFHEN '

92 in
such a manner as to nake nechani cal contact with 20 (roll aga| ns?) arcuate
portions of MmeashenismGe? comprisesa handlelasmaor handlerassembly 82 {eannegteddper at i on

at or iy o PAOSEAOScn inigbepFBple BEC=0R. S o B KR FAn 1o’ i he

count er - cl oc knsedinkedlowsr MSggé Tik 88l hdzh uﬁ@éretb%%laginn@mt PlnF‘l(mJWﬁicﬁ an
el evation of .that part of circuit ‘br eaker 10 articul ar associated with

operating ne@ﬁﬁrhﬂlsﬁ#me”fggﬁlﬁ@ﬂh 96 (with gradiergd. leﬂ"&?fd@@ﬂ'ﬁd)ﬁkgﬂ igpivetally br eaker
10. Cont act t

A’ i nt or moat itercpAfiectéq B bbb fhagle ke By PR 8 WiErfeaakWaledng®, || O
abuéI is hgz1 d 29hrn_tlpm 102, andmv&tbmrbgsbarliaéﬁemglyasslatphbdt pirc80.0 Btovidesi @mlééS of
cradl e 94. o sj de al i gned conpyessi on ri ngs

(Fi gur® 5) s&%?leagwg W@ﬁh fse*atefa?’& r{g{w q%posgggggee_ﬁﬁarage ldi sposed
bet ween the gébéaoéﬂérpapé}faﬁﬁ&Hﬁﬂcﬁa%ﬁ%ﬁﬂp&ﬁ%rﬁﬂgrsté}%ﬂ@&éiéé 46681
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Cradle 94 is free to rotate (within limits) via cradle pivot pin 104. Also
provided is a handle assembly rofler 108 which is disposed in and supported
by handle assembly 92 in such a manner as to make mechanicai contact with
20 (roll against) arcuate portions of a back region 110 of cradie 94 during a -
“resetting” operation of circuit breaker 10 as is described below. A main stop
bar 112 is laterally disposed between sideplates 106, and provides a limit to
the counter-clockwise movement of cradle 94.
Referring now to Figure 6, an elevation of that part of circuit breaker 10
25 particular associated with operating mechanism 62 is shown for the OFF
disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
disconnected or open disposition. An intermediate latch 114 is shown in its
latched position wherein it abuts hard against a lower portion 116 of a latch’
cutout region 118 of cradle 24. A pair of side-by-side aligned compression
30 springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408
is disposed between the top portion of handle assembly 92 and the



13 internedi ate tdggl e link pivot pin 102. The tension in springs 120 has a

tendency to load | ower portion 116 of cradle 94 against the internediate
latch 114wglotyiioBe OPEN di sposition shown in Figure 6, | attisobbizors
prevented mfro wunlatching.cradle 943 notw t hstandi ng the spring-tension,
because the other 5 end thereof is fixed in place by a rotatable trip bar
assenbly 122 of trip nmechanism64. As is described in nore detail bel ow,

3

0 oot on agarhetnediat BeaBkHit o 192, Tbndigh B Glrroedoblhaia o' 1y on”

arrangenent f ¢endéncy taldad Idwep portionois offcradie ©4i dgdimstahe intdinatisteNatchhe

TRI PPED di sposi.ti in which is 10 described bel ow, Referring nowto Figure 7,

operating necfidfti IntheOPEN dispasition shown inRigyra folateh bl isiprevented lfl'OB'glJ eaker

10. In this di tﬁ&ﬁnﬁt j t with
each ot her) m@%@;ﬁgﬁgalé?gh cup%ﬂ?mgéﬁéfs Pgﬁvg fﬂ%%&&éﬂ%{ﬁ%(ﬁg 5 50 to
| i ne t erdn nal nd2hereof isrfiked in plavelbyea eotatabledrplbardisspmblyt 122of thipndl e 40,
and thus fixedly,atfached handl e gssenbly 92, . rotated in a .
count er-cl oc k\ﬁ%‘@aﬂlsﬂbggi &% '?%Ss‘f’ﬂ:@dl By ret‘fﬁ.'@‘%é%’i ?@alpqreasspmby hdisat e
toggl e link pi [ ' ¢ | ; pRgs 120
(Froure 5 at PhogBidsellis he cOMibAUORRIASE fotsiiond] AEEtion BRaRRIMBD" 12

i nfluence of d#peimegiatedetohalfisk sThip jscthetstandard latolx atr@ngemtentfoandtimglil e | i nk

98 20 t t h LLd h 1A Fi M t | vot al
"t or connect | ORPGPEANE B Ctalh S8k A pxatie fRItRED dihEBRnivehlsr "
crosshaypg assqebeéribetbalowt he counter-cl ockwi se direction. This rotation of

crossbar assenbly 86 causes novable contact arns 78 to rotate in the
count er- cl ockwi seReferdaginow terfiguret 7, epeatingrrechanism 42 ie sbownfor the80 i nt o

be-noted 1 naORARRPREH of ERARe/eRRz: 11, A e ibnich. coBlE dq dqq g, ° '
i nfluenced by are tipsediginlvontaotwith. edshfother) ahersby électricalautreht nieiow i N9
mechani sm 62 i.s shown for the TRI PPED dj sposition of circuit breaker 10.

The TRI PPED diffopbleaitemmingisR0 fodingtemminalsdyt Ingvder 2 arkirya the/@pi ng
operati@ |s Rpbeitith hartiie 4056hd BRI 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 to the top of handle assembly 92. The
influence of springs 120 causes upper toggle link 96 and lower toggle link 98

20 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 the counter-
clockwise direction and ultimately force movable contacts 80 into a

25 pressurized abutted disposition with stationary contacts 84. ltis to be noted
that cradie 94 remains latched by intermediate latch 114 as influenced by trip
mechanism 64.

Referring now to Figure 8, operating mechanism 62 is shown for the

TRIPPED disposition of circuit breaker 10. The TRIPPED disposition is

30 related (except when a manual tripping operation is performed, as described
below) to an automatic opening of circuit breaker 10 caused by the thermally




bel ow) to an automatic opening of circuit breaker 10 caused by the
thermal ly WO 01/ 17081 PCT/1B00/ 01207 14 or nmagnetically induced reaction

of trip negbaphfgl 64 to the magnitude of the current flxiaReyhedween | oad
conductors 50 and |ine conductors 52.14The operation of trip mechani sm 64

I's described in detail below For purposes' here, circunstances such as a
l.oad current with a magni tude exceeding a 5 predeterm ned threshold w |

cause trip ne ' : : ' r .S

(over cor hg ¢ oo etcaly ifaicuTeleldd o R mechaaBieY 10 iadlifilerd the

di rection) ancumeatfidwingrbetwesntoad sorduciors50ldnd linegonductore52) Mheof |atch
114 rel eases cradle 94 (which had been hel d m&l ace at |ower portion 116

of latch cut ofPeralignshtipmechanism s describadinsietailielow Fop purposes

count er - cl ockwy | | | L qure 5)
I nteracting b‘g@%gﬁ%%tabggs %@émﬁgﬁ%ﬁé‘é@%ﬂw&ﬁ%%ﬁﬁéﬁ%ﬁgﬁﬁi ate
t oggl e 18 nk pipredeterminddthreshoid willsedusertrdp awichapism &4 td rotate tyy bar ar r angenent

ivot pin 90 tg b ted cl ock d dlly to th
Cr ossbar ascABPgmBl 123 dadesh Cyereoming thoaia bIoa ierii AoeD SZe
| ! : 5
assenbly 15 8¢ R'tiposthe Siré’&ltiaWééﬁd gg{ag‘?@éﬁmﬂﬂﬁi&tglﬁeﬁﬁﬁﬂ THig™ /

resulting in a separation o ont he above sequence of
event s resul t snlockingafiEteh 104 releaspspdradied®4 (whichdrad beery heldiimplacdiatposi ti on

bet i t F di 1 houwn i n Fi 6 i dj iti
O S e hortirs | 1o o R 5 SR eT o Heh bS i) s oL o
10 can it ag%%t@ﬁcléémtligé%nB@ﬁth@ihﬁUe?ﬁﬂ%f‘tér%ﬁbn( 2;®C<ﬁfquz@§g84 cl osed)

o . .
until it is first "reset”™ via a resetting operation wh scribed in

detai | bel ow. irterasting befweew the tap ofthandls asgembly BR @nddbé intemmediatei s shown
durin the rgsegti opner.atjQn-of circuit break 0. [This occurs while
cont agts 80 fﬂﬂ?ﬁ%ﬁf’qﬁg@%mngf}gnﬁﬁﬁas‘f' “%%%BP?P?@I?I‘BQS!@ qm"?novenept
of handl e 40 Zhuded piist pint 900 b8 rotatedPelbtianky aR@ upivarily tohlisdhligs 2 triArstl ng

operation has occurred as described above with respect to Figure 8

handl e 40 is EgsbarAssemblyBthta similgsy ratate. JEhisitolatiorcefroresghan assebly causi ng
DM e ot Pk OGO colbi R SOAMRENRL £ oo
pin 104 and ageparation bfcontacts 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 shewn in Figure
7). Once in this TRIPPED disposition, circuit breaker 10 can not again
20 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

25 to the right (or in a clockwise direction) after a tripping operation has occurred
as described above with respect to Figure 8. As handle 40 is thus moved,
handle assembly 52 moves correspondingly, causing handle assembly roller
108 to make contact with back region 110 of cradle 94. This contact forces
cradle 94 to rotate clockwise about cradie pivot pin 104 and against the

30 tension of springs 120 (Figure 5) that are located between the top of handle



30 tension of springs 120 (Figure 5) that are | ocated between the top of
handl e WO 01117081 PCT/1B00/ 01207 15 assenbly 92 and the internedi ate

toggle |i@lpdhy@l Pin 102, until an upper portion 124 er/mdofiesut out
region 118 abuts agai nst the upper artthor end of intermediate |latch 114.

This abutnent forces internediate latch 114 to rotate to the left (or ina
counter-clockw se direction) so that the bottomportion 5 thereof rotates -

doser i bod | n Sasertly P2 e A il Red bl \oble R Eval E 702 X Bn el . 20" <
rel eased, hanpbrtior 324 of ttels cuiout regioref 18 abats againstithe apper & oNéREENT |

causi ng | ower, porti.on 6 of latch cutout_region 118 to forcefully abut
agai nst intéep diate i%?@ﬁ"i-l?’“ﬁrﬁ'@ﬁmﬁt foscesiptarmediate lateh 114 e rotsted

inst tri i s ' i the OFF
G aposi t1 on sEahe let (6F 1 B tolnfetlodkWide rechf 6 inatthe Botifhoidhr "°
count er 6¢l ockiheesof (otatastte d dispdsitiomobinteriatchingWith itsp ba assumislgaze! itk | n

Fi 7 it hout t |.at chi bei dj st urbed) until t act
50 and 84" ar SMARer dcrBed i Bibre Aela N, TheRobten e fores edaibsthardiaach
ot her. Howeveqq s rbleaBe@IRAridié 40 thtates ©AREIER SVerst éx‘nhll géggfgg inc?%&éil-ntpp' ng

operation such as depicted and descri bed above wt gure 8
may agai n t akeausingdowenpettiog tigwofdaich catouimegiosa 18do dorzefullp mbot agusihst ri ng

[ Fi 3.4 d Sl . nbly, K 56 d | |
motor assenbl emadiafe 1EEh 26 WS rinceliRd FURIPNGT e aoainslbp bas { ha
descr i pod i n 4l F221 CofitbrtkeP 110G S OFE d¥Bieifon

Mal i ngowski et al.,” and plates 68 and 72 thereof forman essentially closed
el ect r o- magndtiggreitand handie 4Qinaavthen her moved aountesologkwise4to thee lefte

begi nni ng of ' operali . electrical current continues to
flowin a m@@gfg@gﬁgyﬁﬁﬁi&?#ﬁg% ﬁf’é‘&ﬁh‘* gkwgtl"%"l:tttﬁ? i%“?h'ﬁgc created

bet ween 25 coarrarjemndil beirnd disturbéd)urtivcomtatts 800aES4 ars oA Blspbsitibfbfl | Nt O
the closed nm i c | Qop provided by upper I_&Iat es 68 and | ower plates 72

net : i
of upper sl otmgq?ﬂf'tﬁ'e FBnipct with aqghofhery Hawaverdf an oxseument 568,
respecjgvel y. ; Exfdtd ' : W | with the |
curr eng si n su%oﬁagﬁr?aér%mer e{sca {rfgﬁg'@cﬁegéﬁrg the n%%@%{ee}étédgﬁ%gih%vabl e
cont act ar m 7dbave witherespedt tod-igure 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

20 that described in United States Patent 5,910,760 issued June 8, 1999 to
Malingowski et al., and plates 68 and 72 thereof form an essentially closed
electro-magnetic path in the vicinity of contacts 80 and 84. At the beginning
of a contact opening operation, electrical current continues to flow in a
movable contact arm 78 and through an electrical arc created between

25 contacts 80 and 84. This current induces a magnetic field into the closed
magnetic loop provided by upper plates 68 and lower plates 72 of upper slot
motor assembly 56A and lower slot motor assembly 56B, respectively. This
magnetic field electromagnetically interacts with the current in such a manner
as to accelerate the movement of the movable contact arm 78 in the opening

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



30 direction whereby contacts 80 and 84 are nore rapidly separated. The

hi gher WO 01117081 PCT/ 000/ 01207 16 the magnitude of the electrical
gurrent f ?n the- arc, the stronger the magneti cpépigba@ehi on and the
nore qui ckly con acts 80 and 84 sepagate. For very high current-(an
overcurrent condition), the above process provides the bl ow open operation
descri bed above in which the novable contact arm 78 5 forcefully rotates

e o 220 e Fiasmielbe i Ao S EAn RotiRg G Hste R or 68 il
operation is Jﬁaq.g}mﬁ@r&amr rRfleirfbrtuicidy c°6rﬁé&§ aﬁeanarm ardte8 For 059

| ssued June to Spo man an corporated herein b erence, and
provi des a f asryg highcqurent (amovercurcentzonditien), Mawepmnempromesﬂhéy occur

as 10 the resylt of a tr eration, ted by, t h 64
dZscri bed abS QWqueBcﬂﬂ?é!%tﬁ)’b&qﬁﬁpg IﬁYﬁ@qﬁ I g? V%B‘ r| & agl f(rans as
11, andgl2, %Fﬁ%lm?tﬁgﬁ\g%% ab@tgfmpmvwah@&eearafystdoﬂthb&& soRpEati ng

mechani sm 62 1 nclu t'he ca housi ngs 88 of crossbar assenbly 86.
Cam housi ng 884, ithis irotatien heingrindependentofarogstar asserobly 6. ehisblowsdpen a

SOA of pousi ropasatbr BaLPRG 6 gescrbeh T GRrEnSt BABNASs2BhsET ot on
of CamfollogSéuehZﬁu@@lm &ps maﬁf’anduﬁc 6fatéunéu%ﬁ1b reféfeRge aand/ forned

on the outside of cam housi ng 8 (see al so gure 12) at ext ends from
the bott om g gprovitles afestay separation quqmacftaaesandzaﬂ thas canrr@cnaﬂmocﬁur@snt acts

80 and v novabl e cont act
arm 78 ot a?é@ ?%‘@k%%@ﬁﬁ‘@ﬂ?"%ﬁ?&éeﬁ{bﬁg‘%ﬂ%’;‘@f’é‘ﬁ%‘%ﬁ%ﬁ‘6‘? Bre 11. Duri ng
thi s rotati ondesgribéd BBV P donpBctioh’with FRyumé 8ct arm 78 simi | arI y rotates,
causing it to abut the top of camfollower 126 and force follower 126
downward, thus 25 conpressing spring,128 An openin B ( F| ure 10) in the
side of cam housiftj eg@ge'r%ﬁbégwasov%b% a@ﬂézﬂ?éh@egﬂfb?puf%? 538K onal

moverrent of | P EIRRHdr Sfbrhéuf meohiriéh o g e ortfgogh openi no 888

is preferably I'S neces ary to en ethis
novenent, wi thousings 8&9sfutrossb3r assemblyt8é: iCamigubiog 88xnclbdes aeaml30 ext ends

upvar di 1% fr On?oﬁower 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 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
20 the direction of contacts 80 and 84.

During a blow-open operation as described above, movable contact
arm 78 rotates clockwise about pivot pin 80, as shown in Figure 11. During
this rotation, a bottom portion 78A of contact arm 78 similarly rotates, causing
it to abut the top of cam follower 126 and force follower 126 downward, thus

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

30 bottom 88A of housing 88. Cam follower 126 is forced downward until it is



30 bottom 88A of housing 88. Camfollower 126 is forced downward until it
s WD 01/17081 PCT/ 11300/ 01207 17 approximately level with the top 130A of
barrier 1 offSesihown in Figure 11. The positioning of sransbegizer30 t hen
substantially and effectively protect® spring 128 and cam fol |l ower 126
from hot gases and debris that are often formed during such a bl ow open
operation and Wich flow towards barrier 130 5 fromthe direction of

o 1,50 SR oA TN et B A 41,

during the su nor e operat |
mechani sm 64, Thepobitiohing dfdandér 130nthenssbstantially arcbeffectively protectdarri er 130

whereby this protectjon.is continu In addi ti on t,o, providin uch
protection, b P'P'P%ﬁéﬁﬂdﬁéﬁb eyar ﬁgﬁ Q’PFE'FF&Q?@@ af'ﬂéjeg)f'ﬁ&ﬁttﬁ’g 0%90 of cam

housing 88. | okl dilt @Q@Bﬂ%‘g@&e’gﬁéﬁ Fﬁ&%iéﬂ‘ﬂ&\k%w&‘rdé%?&é}af .gF\

130 i ncludes top grooves ott om el ongat ed openi ng
are incBuded fromthealirection bf centacts 80hand84.d Asgressbanassembly 86 i8&herRef erri ng

now to Figures  13A 13B.13C 13D, and 13E,  _.shown js.tcip bar. assenbly 122
of "t r . mechaftatksiockusS Aiior e Aiseatent AGHal inpind epereniofs 15 140t o
which is CO””QQh%téd‘Bﬁfﬂ%i meEhahiSmre4, ¥e B@M%Néﬁoanﬁfﬁéﬂﬂh'g%@ri p bars or
paddl es 144, a multi-purpose trip nenber 146, and accessory trip |levers

148A and 1488cooprratesiwith barrier 13a whegebyhisprotectionds eonfinuedn loadditionbel ow.

trip shaft LebBsHy sfTplotitoR alis® 13F BereRte® e e RuiBer “Lac
20 inchedes, afcahtious rBS.WnﬁthXénrbﬁZembwﬂheMbésthéeﬂﬁ Figurd 92,
protrusion or region 146A, an interlock trip actuating protrusion or

regi on 146B, haaies 18piincludes toprgreeves 1 3QR and a haltemyelongated opening, 330C
assenbly 122 | ” ' Oy | p& er medi at'e

| at ch interfacé‘Wﬁg@/g‘%‘j gﬁ%f@f@hga@ﬁ@&pé?@ﬁ@g é’g-"é%h?%‘ssﬂ’% 52 and a
cutout region or stepped-down region 154 with a 25 surface 154A. Al so
connected to trip Refeningnowtes Figuresid3as 13B,di36h 13Dcandth48E, shownuiddsp bacavi ty

Eoon (Ergure, J8Bmbo e R dRdET 54 “RabdBbR 72 o600 BSBPUL IR 1 ,
portionsof the40Hmé Mhivh is CORREEEA titerftial &gy bavstorpaddles’ 14%) mdghetit tfsibafker ei n.
- Trip bar assenbly 122, which is rotationally disposed between
or paddies 144, a muiti-purpose trip member 146, and accessory trip levers
148A and 148B, the function of each of which is described in detail below.
Magnetic trip bars 144 are tapered in shape, and are integraily molded with trip
shaft 140. For reasons discussed below, multi-purpose trip member 146
20 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 asSemny 122 also includes, as best
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
25 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
of base 12 with a portion of the internal components of circuit breaker 10
inserted therein. Trip bar assembly 122, which is rotationally disposed between

30 outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and




30 outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and
WO 01/17081 PCT/1BOO 01207 is. vertically held between portions 200 of

si depl at egv ﬁ‘ﬁgd | edges 202 of internal phase walls gEppédoizoAnd 22 of
base 12 ( 6 se wall 20, and thuggonly one |edge 202 , is shown for

the sake of sinmplicity). As best shown in Figures 15 and 16 wherein a-
portion of trip bar assenbly 122 has been cut away for ease 5 of

whi ch 1o seayelicel el ietyeed odfnt 200 Besidees 05 Gd e Br ol huemat;
Spring 206 i SphdaGiaNso2n) AC A2 oniaae! 12 @alyphaketwalP20, ldnd thifs BHly gheay for

ease of illustration) of trip bar assenb@?l% wherein it seats”into
cavity 156A (ledgei2021tpshowr fardhe sakmef simplicity)asAs best shown indFigarestbovi des

Secontl v 150 05y 16 §iBRsn SRt Sk bar S 20 MsSee il GudY s odse™™"
posi tioged subfifsstieiibhya advity 204 i8 Torfed iftédgec20208f ihfelndliwalll 20 A vifich ﬁi sembl y

122 so that |edge 202 does not inpede clockw se rotation of assenb 122
(agai nst the $gated pae esdmf@ ceropression spring 2066 )Theuethagerd of spring1206 is

B e ongat ca ST blfSerde Sitadiieqot 156 titlialy et adh Srceased ihistpiombs and.
cavity 204 t oofitfip BapasseniBly dab wheréin @eats iRcdvity 156 (Fighrai3b) Wereot.

smal l er than the di aneter of sprlag 206 so that spring 206 does not becone

lateral |y di $lostigaed msavchaspiing 206 pravideshg counter-sloskwise,angdseendistent i nt o

bar asd8noi y Dpthe Pk Rafcb I v e OR {27 for bibResiR bttt HBE) O et
whi ch benefi cieddey20netwalb20 sspositioned suficientip @pattdront aohtapt glon'ts8 éfr or
W Lhi n | nLer rii s 288 | 132020 BT ge 88 dags S0 RPes-IpgUSR (BNan of

oones e B Bpeoth 122 NSpait i G1RTGGea e a0 oy ITEplD
direction of operatior’ 8§ degdribpdrizeld) Asshowarbeshin Figues 1) cavitp204 Waklam and
gases 18" sub<PRReRER IGpning 2 ermipeia, pen-arided o1 SRAIDR ledii 202 A | ng
206 is a coNDERA 204 t6 el bily inioldbl€2Bpehthg 308 has 8 Width WRHA% malldy ©
accurately held tolerances and, thus, a nore
. than the diameter of spring 206 so that spring 206 does not become laterally
dislodged from cavity 204.
Spring 206 is easily assembled into circuit breaker 10 by vertically sliding
20 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
substantially within intemal phase wall 20, spring 208 does not occupy valuable
internal space, and is not directly exposed to hot gases that may be generated
25 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
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
30 consistent spring force.
Referring now to Figure 17, shown is intermediate latch 114. Latch 114



30 consistent spring force. Referring nowto Figure 17, shown is
internediate latch 114. Latch 114 . WO 01/17081 PCT/ 11100/ 01207 19,

i ncl udes awgwifoseber 210 having ends 212 which are benpctaswioshsr €ach
other and in which are fornmed hol es a®9.openings 214. Extending from nain
menber 210 is an upper latch portion 216 and a |lower |atch portion 218, the
| atch portions being linearly offset fromeach other in the exenplary :

embodi ment . 5 ineuerls & Meif RGMbEP216 Having@rtca1 2 Which BRCbaE toRAIfYIeadD W 1

a bottomsurface 220A, and a cutout region 222. Referring now a
Fi gures 18 an@thes anghipwwhich are Jameed Boles ori openingsi2t4.e Extanding frémimaih i S

Eigera?'e' at e iatiger 210 B HPAC R ot 216 S8 e ORER oon e then | 1
_ ed o1 r ESPHEf _ .
Pr 0L sl ons OF | pon e, San ) N ot an Sron Tt Bl eHerfyliry brkisiment, g

the rot&ion dioweidateh perion21&iackides ruareteuding eagion 820mithia battomiserfate i ng a
tripping operQ?bgnaﬁ@?%ﬁ&hg?&gn?gow Figure 19 shows trip bar assenbly
anp o

122 in conjunctroh w f 15 the internal workings of circuit
breaker 10 including, in particular, those showmn in Figure 18. As
descri bed above, t Referting newsalsvto/Figardsat8and 119, sivsivn IroFigliedt8ld ¥ di sposed

n e count ieoiate et ARGvin i ptat3ly dabost beinpandidenigtes HoBur e 16

br eaker 10 ox oIortpeNiI of B 14 mat U AR Conebtondinatthcdles ™

latch 14 is pradusiansxardndents22ddn sideplates 198} providingta pivohareaffece 1500f - -
cut "away  Tor TR GFTaIGH L rclsiEne s iar 25 Iy Sdetiebin 108amvieR2 of
U Ace 220A o g g el o o] P frifio Blockidy dRsclion whiedl " °°' O

engaged, r el aPPRHSHUFNg e trippingapesationsasrdescribad belavce 150. Upper |atch
portion 216 of latch 114 is shown abutted hard against |ower portion 116

o ek oo« o SEBR 138080 4 HheadlmbiF 2245 oo b phIGH 57

15 the internal workings of circuit breaker 10 including, in particular, those shown
in Figure 18. As described above, trip bar assembily is laterally and |
rotationally disposed between outer sidewalls 18 and 19 of base 12, and is
rotationally biased in the counter-clockwise direction by spring 206 (Figure
14). Figure 19 shows the latching arrangement found in all dispositions of

20 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). In particular, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of

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

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

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

30 the abutment of upper latch portion 216 with cradle 94 prevents the counter-



engagenent of |ower |atch portion 218 with internediate |latch interface
150, 30 the abutnent of upper latch portion 216 with cradle 94 prevents
the coun'_tﬁ,roqu,l;mgyv} 01/17081 PCT/000/01207 20 cl ockw sepdpingbh@py of cradle
94, notw thstanding the spring tensigpn (described above) experienced by
the cradle in that direction. However, during a tripping operation as
descri bed below, trip bar assenbly 122 is rotated cl ockwi se (overcom ng

th i i i ded b i 6) , i ng.suyf 154A of |
e e ot ¢ ke ofabion a oracis B4 reteitasngia e Bind ferih @eadibedd, g aged
rel ationshi p aioll) gtirieHESd By fr%gérfaale%ﬁ(ih&f difelticH. nﬁé@vﬁb@r, Hagﬁ@ atAgping Thi s

di sengagenent enabl es the spring forces experienced by cradle 94 to rotate

| at ch 114 i n apecationias dascdbed below, trip bar assembly 122istrotajed blockeiseé abut nent
bet | at ch. ti 216 d l,e 94 . | ' h 10 dl
Lo be rot at edovtpiithe sBing ks prwileahycancn el dobRRereetagh, 1 ' ©
operatigg meciE3A sfintermediatelaichantbRaCEHB0 46 FotaR WA frélassrdbut@dabove in

connection with Figure 8. There are several types of trippin o&erations
that can cau®ngages relationshipswithh protrnging regias ﬁlntetmgdlate)lakcght .direction

and thereby rgle : 4. One. | S n trippl operati on,
with the funct '%%ﬁ%ﬁ{%g*%ﬁ@%ﬂ%&ﬁh? ﬁsﬁ%ﬁ%é%eﬁa%%bﬁﬁ%%% portion
of the interngfatevitdti MIFINY clo6kwiss direblici ikereBP tekininditingtRs Aafl, Wi th base

12 having been partially cut away to provide a better view Shown is trip

bar assenbl y abpimentbetween upperdateh partiqrp2 1@ ane eradlss 94 randugleasingthg t he

out er sA dewal ' i ose trip
actuator 230 ct?:ilg F‘?%e 2@%&#&#@‘%&%&&%@?%ei%fﬁqﬁ%@ﬂgagﬁ%ﬂgﬂﬁ{ﬂt can be
nmoved upwar digpesatinganesirininy 62 Reincthei TRIPPED disposition fésiribed abbde #nd 21B,
dual purpose trip actuatqor 230 is conprised of a curved bar-1ike nmenber
232 havi ng s/kenneetion with, Figigeda define a top portion or button 46.
Connected to bar-1ike nmenber 232 is 25 a body nmenber 236 with a first side

236A and a secondmb%&?&@e@%ésW%éggﬁaggﬁimgga _cégéglg@g,é}ortion

238 on the bottomthereof. Body nenber as a first t menber or
push-to-tri p asseimbly 1220t ratate in the clockwise direction and thereby release cradie

15 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 mutti-purpose
trip member 146 thereof. Along the outer sidewall 18 of base 12 is an

20 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 define a top portion or button 46. Connected to bar-like member 232 is

25 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 of dual purpose trip actuator 230 can be

30 advantageously molded without complicated molding processes such as



second tab nmenber or secondary cover interlock nenber 242. The above-
descri bed configuration of dual purpose trip actuator 230 can be 30

advant agegyeloy17e8d ded wi t hout conplicated nol di ng procesgepmpusizens WO
01/ 17081 PCT/1B00/ 01207 21 bypass nddidi ng or side pull nolding. Wen dual

purpose trip actuator 230 is assenbled into circuit breaker 10 (as shown
in Figure 20), an end of a conpression spring 244 is in contact wth the

rounded porti actuator 230 and a | edge 5 246 of
"3 MipaimeRters a0d pulhdeey :

base 12. Sprin us provi ward bias force on actuator 230.
Button 46 protrudes thr_ouuagzh rectangul ar opening 42 of secondary cover 16
(Figures 1 and 2), Whenrdush purphsedrip actusion 230hig asgemblid intocirouitt breakert t om

f f hR{ t..t (d i | . t of t uat
230, As shown | Pies Pufn Hpictes 2. s LAY BhileleSElon Grng AR B edrtefoned
such 10 that Withthe fouheledsoition 288 endrsxidiris bkteen adtliafsr280 MY a ledge
mul ti - pur pose trloFbamanber 146 of trip bar assenbly 122, and second side

236B i s Sadj acefb s® 2o Spsing 244 thus grayidessan-upward bias fiorce pnsactiator

push-to-trip i ' i -1@-trip actuatin

prot rusi on 142%6'2? %ﬁ? IB%gyg@éég{rﬁ&lx%ﬁ?é%%!ﬁ%ﬂ%ﬁﬂgw?%wgI s
depressed, thd46(Figutds hand 2Qwith shoulderseas4 abuttirRfupwarly 8g4insiedbSom
push-to-trip menber 240 tqQ contact push-to-trip actuating protrusion 146A

and nove it d8yFeRe o ever ABseAs todimit the upward yerticahmovament obactuator ot at e i n

t he cl ockwi seqghr ' (-Wﬁ%l imﬂ o A .6) ., As

descri bed aboeg‘?' ﬁ%itéshe{r»gt'ati nr& ’asglelsrgp 9§§g’@)ér°g?%tgtg§5%8éﬁgﬂieé’ whand

resul t 40i n t hthat Rtsteide 286/ ofbodyomesiben2361hs adjgoent t8. mifpungosefip causes

dual purpose trip actuator. 230 to return to,its ipnitial positjon when

force upon toﬂ'eﬁ&?qm 018'/3? ﬁffﬁﬁﬁ%_ V_gga'r §"q163m5_’g%933§§_8t'§édﬁcﬁnb*§dition

to the manual ol spiéha @ dfibatb 12.| RANAGRRBNApLANIIERCTLRERr 236 e, dual

purpose trip actuator 230 also provides ‘a secohdary cover 251N erl qck_

'[ZBI pI[:])I ng oper mc_atmtjufsﬂnbdverm.ts_ ) 't hgm-tnE astulaghgqitn?lmgslmhmlz L?ﬁn’_ﬁxlty-pgmoéa.tnp Fi gure
shows a po[ti Ci r cui reaker Wi ase avi ng been

partially cut %@% Ql(‘)lsprovi de a better view. Actuator 230 is positioned in

15 When button 46 Is depressed, the resulting downward movemént of
actuator 230 causes push-to-trip member 240 to contact push-to-trip |
aétuating 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

20 cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring
244 causes dual purpbse 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
abdve. dual purpose trip actuator 230 also prd_vides a secondary cover
25 - interlock tripping operation, the functioning of which is shown in Figure 22.
Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut away to prbvide 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 a'ct'uating region 146B of multi-




relation to nulti-purpose trip nenber 146 such that secondary cover
I nterl ock menber 242 is |ocated just below interlock trip actuating region

146B of Rylotdinresr--- 1i1:-: WO 01/17081 PCTI 1 BOO 01207 pci/mpoiipese trip
menber 146. Il? secondary cover 16 i 22renoved, shoul ders 234 of actuator

230 have nothing to abut upwards agai nst under the influence of
conpression spring 244 (not shown in Figure 22 for the sake of sinplicity).

Thi A ie : 5
Mnter ook merumitstio fibtnbet 18 U HEUHUEIY ool 1816 feriGra SOl Pl 0
rr})veki_t up\é\@mhvt_uatdt;\ﬁk?emav!emwai\hggbEbtiltmﬁmrdzzaagain’s:g nyndbl’ﬂhe' in_ﬂtlda&:e:wd_ nter -
cl ockwi se direction when_vie in Figure the cl ockwi se direction
when vi ewed COMpresSiAh$prNg 2‘#3 o} shawgin E'ﬁg'ed&bri %aa'sﬁ)e&,"pliﬂ% rotation
of assenbl his’cd @m?; o di sposition
10 shown inyI:—ri guréﬁ.g @réﬁ%@e@%r 1 é@%kﬁgggggé?@ﬁc t ermatlo and
magnet i® tri interiock mpmber 242 40 comtatt ihiekdock trip acivatinrgregionr148Boand assenbl y
122 to rotate in the cJockw se directiqn and ther rel ease cradl e 94.
The struct ur P W%%W!ﬁ@e’egﬁé‘gé{'% %aéﬁéﬁemgﬁ'pﬁ‘l\r/@ e ePulittlons can be

0 Fi ) . o P | PPED
seen in Fi guighe '&&cﬁ&@ﬁﬁgﬁ@i&w&ﬁh #l?%a%g tHé’flekWi&é d%mqqq%ﬁo f )

di sposition, wth latch 1 utted ard al nst [ ower portion
| at ch cut out viewsdo forexample,dn &ijure 6), As déscribedcabavesthistatiation gfl ace by

internedi ate | atch interface 150 L qur,e 13A). of ' [ assenbly 122.
Al so shown i?sﬁ‘?’fng'ﬂt@?sf Iﬁa*ﬁicﬁdéégé%ﬂp)ye 'B?h% HQBQP Fnﬁ%fﬁ?ﬁ?@ﬂf’m that is
posi tipged | ghewAREFiRuPEKBM ty to trip bar assembly 122. 20 An automatic

trip assenbly 250 is provided for each phase of circuit breaker 10, with
each assenbly 250 interfacing with one of thermal trip bars 142 and one of

magnetic trip bar §ireuil begaker :’?B inchidesaudomatic thepmabandimegneticldppingdet ai |

bel ow. Referrj : Py oWl La.d.salation is an
25 autonati co Efbgﬁgé"@%ﬂ 9'*38‘5‘% %g?ﬁ{%%@r%?gﬁ@?%‘gg?gﬁ? Igﬁ a%' ﬁ@ér ough
description efockivisedirection and dinereby reledsecsradie 94yt Thestrectarei for praviding y 250

gnd 'ts COn?f?enseenatd%it%osna?%nspcplinogsggergtri]on% c%n th.aaéeeennt inAlgglllrie%a\Evihi%ﬂ sﬁg\svisal No.

15 circuit breaker 10 in its ON (non-TRIPPED) disposition, with latch 114 abutted -
hard against lower portion 116 of latch cutout region 118 of cradle 94, and
latch 114 held in place by intermediate latch interface 150 (Figure 13A) of trip
bar assembly 122. Also shown is an automatic trip assembly 250 of trip
mechanism 64 that is positioned in close proximity to trip bar assembly 122.

20 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 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
25 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.
_ , Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled

“Circuit Interrupter With A Trip Mechanism Having improved Spring Biasing”,
30 the entire disclosure of which is incorporated herein by reference. Briefly,



| , Eaton Docket No. 99-PDC-279, filed August!,, 1999, entitled "G rcuit
Interrupter Wth A Trip Mechani sm Having | nproved Spring Biasing”, 30 the
entire di sgbesess of which is incorporated herein by refecemoni®riefly, WO
01/ 17081 PCTI 1 B00101207 23 assenbly 2350 i ncl udesa magneti c yoke 252, a

bi metal 254, a magnetic clapper or armature 256 having a bottom 256A t hat

I s separated fromyoke 252 by springs 257, and |oad term nal 50. Load

terninal 50 i pgkatABry 250 iﬁflea%é‘gg}r:%%ﬂnééilc?om"’% 29Hihetal 258, 4 g ch

protrudes, in approximte ular fashron, a bot connect or
portion 260 f clappenoramatyre/256:having ahattam 2564 tbatds separated-faom yokea devi ce

such as a self.retainin || a nnec ortion.2 i.ncl ydes a cutout
261 for reaso%géS’Vsstpﬂggg8%@@#%““?%5@&%@#’[@%%Pdﬁépgﬁ @aker 10 as
shown in Figu Q—I’ﬁﬁ.{' 8 FroftP | prottiade use a

cl ockwi se rot gtetijs}ﬁng?lyt% bar K(;nlgssassemﬁ)fllezz; thﬁﬁ%@é@aﬁéggﬁﬁg cradl e

94 \rll\/(’li cl® | eadpetpendicularfashiom ajbettersiconpe §@mobe'iﬁodpbomnhectingwgmn on
) . 8 S : e . n-
Uhr ough the. R EBHucE Bl P Yraf8Vios ST aE 8 sl bt ool 50" T 1 1 ho

ON di sposi t i 0Confectdh pvAion'260 ifiludes a citesti2610fa redsbhs Aisclissebbélow. t he

follow ng or opposite 15 direction) fromload term nal 50, through binetal
254, . from bi net al 4 to _novable contact ar rénp)é8 t hrough_a conductive cord

262 (shown in Fi gu¥\hesimplemented i gireuitbreaker b exSBAWN M Fiowse 7¢ RBs ed

tacts 80 : | ' ' ).nal
5o Aut omat | ¢ SpefeticANP asEfEASY opetalss ERANRE s docRits Iotatar Bt HBIE "o
el ectril®al cumssemblyl 128, thereby melegsing cradkd94 whichdieads tothe ETRIPRED®RI and a

T b ascen! | Bisggsibn dasentis fobedn conpreiarilth FAARSE. Shagevar 254 1o
current flow ggefclAbAt ordiiths existen HRNON dispoSticH throuldH te phadel S

proportional to the magnitude of the electrical current. ‘As current
magni t ude i ncAsseriatedwith thetiautomatigifip aasembiyt280. 6 tis ONdispesitiemdsncy to

Froure 7). oneiowb i ERRET PefficalGlrertBRis diftoh Biaind opoBPesiie’on i s
m ni mal15 Howedirection) from loadrtenrinal 50, tndughrbimetal 26¢ cromttivhetal 254 to -
movable contact arm 78 through a conductive cord 262 (shown in Figure 3)
that is welded therebetWeen, through closed contacts 80 and 84, and from
stationary contact arm 82 to line terminal 52. Automatic trip assembly 250
_ reacts to an undesirably high amount of electrical current flowing through it,
20 providing both a thermal and a magnetic tripping operation.

The thermal tripping operation of automatic trip assembly 250 is
attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
25 254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
(as viewed in Figure 7). When non-overcurrent conditions exist, this
deflection is minimal. However, above a predetermined current level, the
temperature of bimetal 254 will exceed a threshold temperature whereby the
deflection of bimetal 254 causes bottom portion 254A to make contact with
30 one of thermal trip bars or members 142 of trip bar assembly 122. This




tenperature of binetal 254 will exceed a threshold tenperature whereby the
defl ection of binetal 254 causes bottom portion 254A to nake contact with
30 one ofw * trip bars or nenbers 142 of trip bar gssmeRée7l22. This 1
WO 01/ 170 I'TB0O0/ 01207 24 contagt forces assenbly 122 to rotate in the
cl ockwi se direction, thereby releasing cradle 94 which |eads to the

TRI PPED di sposition. The predeterm ned current |evel (overcurrent) that

causes this | bRl ' . a0 o i nvent i onal
manner by chSanERG s ERielbly 382hA TR i e RBoRitey Srei vibrbBy 7
adj ust ment caelebsingweiadid P4 wivicieliads ¢ thes TRIPPED dispositioR6FhéFi gur e 23B)
t hrough an opening inh bottom portion 254A such that. it protrudes to a

certai n ext efredateanigad cueentiaws! (ayereurrent) that gausasthisthermal frippinger 194) .

har mal 111 p opeten R addeliin RAPLoARIEPrERndRbPchaRing el 701 o1 s

defl ects, thumdieishape ofbimatald264, neurtHermoseyadiustréntied o iiade byhat i s

250 al 0’ pr oeIREAVelY RerNdg 0w 494 g\l BB snudhan epeamaile ROty r ont
252 having. & ETRaTH fich il RPRIRIGeS 18 elyeelrF e ERRi s e KRS
current. Thi {towagdsthermal tpdnember $194)s Rrotrading astsucle, Soresw @64tidat has a
(301 net 1 he FOSHONER KEocs e CHBARE AR B MISTVBRTCIAZ GAE s RaRie! ons

ot at] 1 of - Saoh ) WheR ot 008 HeRBts TR SpiEcich RREIMe 20 | evel , a

t hreshol d | e\ashound gfidefiaction dhat i$ pecessanctd dduse the thecmatisipping operation.
tensi on, conpressing springs 257 and enabling bottom portion 256A of

thi o rotation, bof U pHsSbEEir2Y SasRicss fraBl BBRIET W'ih one of
nmagneti c tri ppefdidhe Asoglecwodicousrehtlowd tirbugtPbinthah@s4, B riaghstie fiéld iss 25
partially positioned betwen cl a&oer 256 andgéoke 252. This contact noves

magneti c tri Srefta i megnelicyake=292 bauing aistreaath thakis prepartiongl katheassenbl y
122 45 magnitude of the current. This magnetic field generates an attractive force
that has a tendency to pull bottom 256A of magnetic clapper 256 towards
yoke 252 {against the tension of springs 257). When non-overcurrent
conditions exist, the spring tension provided by springs 257 prevents any
substantial rotation of clapper 256. However, above a predetermined current
20 level, a threshold level magnetic field 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 which, as shown in Figure 7, is
25 partiaily 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 causes this magnetic
30 tripping operation can be adjusted. Adjustment may be accomplished by



to rotate in the clockw se direction. This |eads to the TRI PPED di sposition
as described in detail above in connection with Figure 8. As with the
thermal  tyolPijesy operation, the predeterm ned current |pgpiBobab7 causes
this magnetic 30 tripping operation esn be adjusted. Adjustment may be
acconpl i shed by WO 01/17081 PCT/1B00/ 01207 25 inplenentation of different
sized or tensioned springs 257 that are connected between bottom portion

256A of cl appghplémntdtion cFfifdrent' $i2éd o?@ns@nbﬂ Rhn%%t%at%@e cBrhedss the

ability to pr OVI de accessory tripping operatio kew se can cause
trip bar assebbt@een@ﬂmponWSGAOMapﬁer(ﬂM loaddemainalisth and t her eby
rel ease cradle 94. Referring now briefly again to Figure 2, primary cover

14 includes caviti ted internal
accessories for CIﬁ@ﬁﬁfb@%%gﬁi?l%?d%ﬁ%b&%&@&@ JESEM RRI29 i nternal
accessories i gpérationgwhishilikewids edre causectipdal dSERmbRTR2 1 rokité irf theP: Each
of cavities 32 and 33 _.includes a rightward opening (not 10 shown) t hat

provi de® acce§|9°k‘M'§8 W&W&Qnﬁﬂéﬁrﬁhy feleasgeradie 94, Referdng sow byiefly| n

Pocessory i ri BorgFidite . bty Bver 4 nebg oeifled 35,47 SHnBrRGRA .o
actuating acmaybe inseded irtermnal acoessbﬂ!e@forl:#&lﬂt brezkel 1 QU ERampids of BeA an
appropriate accessorélddew ce, located in cavity 33 for exanple, operates

in a convent i seRventigngiintesnal ﬁ%ﬁ%ﬁﬂﬂ$t'"ﬂ\é@%?ﬂ1%@§mge @'9%?)64’“@) @pdr at i on
of circuit brgghg n%: Eadhoof Gv ggl?yhé ‘ﬁ §g},chm aPd o B béﬁ@ cones out

of the device an rotrudes thr openi n
makes dOnt act shawi) that providestaccess mtebaw 12fandomaeb Cacesttrip méohaﬁrsnit48 B.

Thi s cont act u es tri ever 148B.to e.lo the right, thereby causing
( ?é'wé@ﬂith '&%é

a cl ockw se e apeping within cay PeRyicss & Wafing-ACCRES I | y 122
heact | an® théé%%o%B'?@@r ﬂlﬂo%ﬁdtthé’apéﬁ'nﬁ??ﬂm Cl Pcw brealg’g'rmaf@g such.

connection with Figure 8. Internal conpone

as aut omati c ae¢gssde acnessory Hip levent4aB (see Kigurer 13A) \When an appropriate -

dur i ng. ol ockuPeiePRTiviss ST Fauil o5 fof Budinp oBS5RGE e chiveptofal of '

tri ppi ng oper aianper whefsbytibdétermines Wsatredrippingosissration 6f Gircuit bfbakeri1®
especially true in a _circuit breaker haying
should be initiated, a plunger or the like comes out of the device and
protrudes through the rightward opening in cavity 33 and makes contact with
a contact surface 160 of accessory trip lever 148B. This contact causes trip
lever 148B to move to the right, thereby causing a clockwise (when viewed in
20 Figure 7) rotation of trip bar 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
movement of the top of an accessory trip lever 148 during clockwise rotation

25 of trip bar assembl'y 122 during any type of tripping operation (push-to-trip,
thermal, magnetic, etc.). This is especially true in a circuit breaker having
internal space constraints. Such an obstruction can prevent lever 148 from
continuing to rotate in the clockwise direction. In a manner described below,
circuit breaker 10 of the present invention ensures that trip bar assembly 122

30 can continue to sufficiently rotate in the clockwise direction during a tripping

ty 33 and



i nternal space constraints. Such an obstruction can prevent |ever 148 from
continuing to rotate in the clockwi se direction. In a manner descri bed

bel ow, cCiycFdiiboshr eaker 10 of the present invention enspegmsobd@dr trip bar
assenbly 122 30 can continue to suffiéciently rotate in the cl ockw se
direction during a tripping WO 01/17081 PCT/ 000/ 01207 26 operati on
potw t hst andi ng such obstruction of an accessory trip lever 148. Referring

arachi ng. dog el ndeReeRling SHERBpNnth o1 B9 acch SR ey HIALE o,

148A and 148B to trip bar assenbly 122. Referring now also to Figures 24A,
5 24B, 24C, and 2Raferinghagain ioifeguret 84 tiybat assemblyinclldes integratles a

d || 1,68 d f f |
e entre 1oamafEd 2Racing dRVRRS fr S itiimes BB Bef tirorl AR Son iR B RS a |
menber 168 anfhsposdy P48B fd’ﬁi%%éra%&émsw ﬁé@rrﬁ@%&?glsb%ggdtﬁééﬁﬂ' l'y

recessed connecting wall cavi or cut ouf regl on | St s’ bet ween
suppor t5 st r ui24l; 24C1 2a0d 240, each Qf)tharaltabblrwlucttmemﬁﬁ inclydesld reafwdrd The

t f t, St t 170 d 172 tr nb
175 and 176, WRlTBREBR, b Spadat AL R et irialhiRpo eRishus 12D Rt cr ed
region 177 orsgchid frBREH sGPBH stridierecdt2. gélﬁebﬁﬂvéﬂfméﬁbér‘l?tﬂm eadiPof Ncl udes

an inwardly facing cutout or chanfered region Near ott om of
second front aﬂumqg stuctuses 120 and 178 is|g verticalirecessedcennmetting wethddt er ed

Support st r udt PSR Suldle PeoiBl 1aHERlst BillveBh SubBon sUPiReldand 172 150 "ana
an abujgent saﬁdfmweé%onﬁéhtmgwustm Fthatt §'bf§\%}i owﬁru%&%es%maﬁhear ance
or cutout region 186 including a surface a cutout 188. The

above- descri bd@ defineirjolrusiormornstops tr@mheﬁg1magdr1l?6t especty@isan be

advant ageousl

nol di ng proc er rg{@élgﬁgﬁbgﬁ 8‘6@%%%‘:&%[‘ ?ﬁ%ﬁ}/ﬁ@w-{%gmedﬁﬁgﬂéﬁ
referring al thereof.FTigeitapsofdedil merhbab B68 a'{mslah :awmw—mmnbmm | ever
148. Accesso 148 i ncl udes a main portion 189 with a 25

|
cont act surf%ém]‘. gd (rg\él%araégénfiﬁ?df%es?@m %é@%‘?ﬂdl @'tﬁh%!-‘RPQ RSYUCKIERi ons 190
and 194 that {72rfier B EutOR dr'cRBmictéd 38giol 86 Ihatabidtoar St L1 on 194,

surface 182. Undemeath first frontal support structure 170 there is another
" cutout or chamfered region 184, and an abutment surface 185. Adjacentto
abutment surface 182 is a clearance or cutout region 186 including a surface
187 and a cutout 188. The above-described configuration of attaching
20 structure 166 can be advantageously molded into trip bar assembly 122
without complicated molding processes such as bypass molding or side puill
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
25 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
30 of neck portion 192 are cutout or chamfered regions 196A and 196B. In close



Head portion 194 includes arns 195A and 195B which, in conjunction with
neck 192, forman inverted T shape. Arm 195A has a rear abutnent surface
193A, and wo'siAfeB has a front abutment surface 193B. Adpegmsbeizr t he top
30 of neck portion 192 are cutout or zhanfered regions 196A and 196B. In

cl ose WD 01/17081 PCT/1B00/ 01207 27. proximty to chanfered regions 196A.
and 1968, nmain body portion 189 includes abutnent surfaces 197A and 197B -
on opposite sigq&a 16B, f dy portlon
189 for clear ncemg?l eﬂémﬁed?ﬁlﬁtﬁ 1%@%§§ents h%ﬁasdzgg&mﬂt"r@g | evers
148A and 148Binchsdestabutmentsurfadest97Asand ¢978 enlpposite sidésthéreoheAconnect ed
to trip bar ass ly 122. Referr,in nQw al.so I gure 26, the insertion
process begi n&Y gﬁrl‘?ﬂggﬁé'%g‘eqqq gﬂeﬁfbe&laﬂft'o"r{gé igﬁglfgiaqpp ofathen ever 148
into cavity 1ﬁﬁeﬁfa|€6hﬁ structure 166 until . neck portion 192 is
positioned within cav “and until edge 197 of arm 10 195B contacts
surface 187 of structure 166 Trip lever 148 is then rotated

count er | ockwi se ARRESSORY trindleverscld8Ayant IASE insertinta attachd®) until arns

rospecti vel y, SHHCHREARn HiodkiE e dohn@pleel o Bk A8ERPY G0 GeithPY | cver

148 are seat eghowrals®to Pigufe26sthibiingertion prockssd bedine withbthelinsdrtish 8ycutolt
Figure 15 26. Mechanical ‘cl.earance for the rotational novenent of |ever 148

is provided 69giend9d &ffin leveoddinte gavite?@yof altaching stosturertéBlamit of | ever

gf?umLPeCh?g{? E?ﬂogg’giﬁ%ﬁ?&%ﬁigﬁggﬂﬁm 6%@#% t{}%&gé‘t@a ozlrag'ﬁ'ce for |

arm 195@to ﬂssatmntautesmfmae18hoﬂstujm|mree‘raﬁi Triwlever 148 issthengotatéd) cut out

regi on 186 20 rovi dﬁc ear nce for 1958 to, rotate |nto El ace The
af or enent i one ”5'851" Ing; ‘W"T intQ pavitys1 68) st
relatively se rﬂ‘ﬁé?m rRice 66,
and provides ?g?ﬁa Imte pi veoét{éﬁj hﬁ%%g?r%{?l’%t ere e‘% V\een@nacﬁaden%thﬂf%é

descri bed bel oespetiieelys atawhicke timeothamfera:regionsy196A and QQ% of i levern

b 19 oo el P Shob A, 8 sk Bt W el

assenblps 122 wigenMeaBhanical clearance for the rotational movement of lever 148 is
provided by the cooperation of chamfered regions 196A and 196B of lever
148 with chamfered regions 177 and 178, respectively, of attaching structure
166. In addition, chamfered region 180 provides clearance for arm 195A to
rotate into place, and chamfered region 184 along with cutout region 186

20 provide clearance for arm 195B to rotate into place. The aforementioned

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

The attachment of an accessory trip lever 148 to an attaching
25 structure 166 enables lever 148 to move to the right (when viewed in Figure
7) and thereby cause a clockwise rotation of trip bar assembly 122 when an
accessory tripping operation is initiated by one of the above-described
accessory devices. When contact surface 160 is first moved by such an
accessory device, trip lever 148 is positioned whereby abutment surface
30 193B of arm 195B is substantially in contact with abutment surface 185 of




accessory tripping operation is initiated by one of the above-descri bed
accessory devices. Wen-contact surface 160 is first noved by such an

accessory, eq; &f1 trip lever 148 is positioned whereby wiasso@atorsur f ace 30
193B of arm 558 Is substantially irgcontact with abutnment surface 185 of
WO 01/17081 PCT/1B00/ 01207 28 attaching structure 166. In addition,

abut ment surface 197B of trip lever 148 is substantially in contact with

wal | menber | devi . f onents

causes: moveraipclgBirdetirs 166 bdidy Snylént fHACE078 of i el PAB0NCT T

Iof trijp bar ds sebdtantialipin ?&ﬁeb‘wm?manﬁemmasaﬂd attaohiﬁggiev?zefmm Ted 27B.

n order to acco ate for an af orenenti oned, opbstructi of an accessory
trip |ever f@ﬁ?acgggg‘ﬁ? campenents,Gayses moyementp E@’eﬂ'aggéﬂpﬁrﬂ?@cﬂb

sufficiently ' \ ' ' the attachnent of trip
| ever 148 todgﬁ%g’gﬁ ‘R&g@?ﬁgﬁh?é%??’%ﬁ%ﬁﬁ%‘!q??m ted pivotal novenent

t herebetween. |If an obstruction 10 occurs, abutment surface 185 of
attachi®,g struct uiRefdreficepismaw madatoffigures 2BAtamdi278s unfarder 0938 of arm

1958, d || nb 168 of .att ' t 1 166 pivots, f
abut rent . sur FECAMTPABtEfOr a aforeliyiiionsd obstaytof o 47 2CoPerary P 1E¥r (and ¢ hus
trip bar asseyggl ¥nd et erable irpPartissBibiy'122 to ARUAGER sEEARProtad it her eof

substantially contaCts abutnent surface 193A 15 of arm 195A," and stop

nmenbers 174 &helclogkwise directionithe attachroentrof trimlever 148 taaattaching stousturact

Gi mensi ons. of T ATBERBuec Bt Fkediaht 1t RR . Har oIS ci ed <o
that tfe af orReer! bbitatent s0gace 185 b aftadhing StARNIB1SS Pividts awayiffdns i ent
additional clockw se rotational novenent of trip bar assenbly 122 20

not wi t hst andiabytmert syiface 188Bof agm 1858, and wallmember 168 of attachinge of

and " accessor PPERS a8 ol MRy i ALUEIERE ALK RPBA b BT A occurred
with respect Attachivigistiuature 466 {and thusstrig bar hésmmbazy%t’rl??i%ﬁ uggggrcrg: Lgn

w th 1 nt of naleDULBRRYRPR ] B2 ARORE SUBRARIELY CPUABE SRLATPR. SHlACE 83A2 and 33

of Pri{@ry CQ¥&km 195A, and stop members 174 and 176 of attaching structure 166
substantially contact abutment surface 197A of trip lever 148, as shown in
Figure 27A. The dimensions of trip member 148 and attaching device 166
are selected so that the aforementioned range of pivoting translates into
sufficient additional clockwise rotational movement of trip bar assembly 122

20  notwithstanding the obstruction of trip member 148. For the sake of

fllustration, Figure 27B shows the interconnection of attaching devices 166
and accessory trip members 148A and 148B when full pivoting has occurred
with respect to both interconnections due to an obstruction (no obstruction is
shown).

25 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 cqnvenienﬂy provide a tripping
operation associated with an external accessory device. An example of such
an external accessory device is a residual current device (RCD) which

30 typically uses a toroid in order to externally monitor the current flowing



14, circuit breaker 10 includes the ability to conveniently provide a
tripping operation associated with an external accessory device. An

exanpl e ofwglWeiosn external accessory device is a residggtmsodoient device -
(RCD) which 30 typically uses a toroesl in order to externally noni-tor the
current flow ng WO 01/17081 PCT/1B00/ 01207 29 through a circuit

i nterrupter and determ ne whether or not current |eakage exists. Crcuit

i nterrupter 191@@%%&5%@9%%55@2 Yl WhitHe? of RUP Eurfent icdidie®” °f

trip bar assenbly"122 an | ppi hg operati on. Referri ng
now t o Fi gur eexists. Wircuitioterrupterr Qyemablés such an pocessony dévice toitausesa devwal |

18 of base 12 _and a portion of i ar,assenbly 12 sitioned wthin
base 12. Si de@?ﬁo'lg&%ﬁ(g%@éy@ﬁyeﬁ%gg% by 3%"???? g S?RP'%PEW"QH' f or med
a groove or stepped-in portion 272 having a rear-|edge 272A. Stepped-in

portion 272 is in Refsfinghow toRigures 28183, kAsIvni iR Figire 28!i ia i&P?P trip
menber 146 and, in_particular, trip interface region 146C thereof. Shown 10

in FiguBe 29 putessi oothases12 ard adoripnoiriptban assemblydi22-pasitioniedt o

fegion 278, WL SasEEA.. Sideual 18 Ih0lbag £Trttshd deifor 280 g uBich,2oe s nown
in Figure 30forpredta griove oretsppedainportivre27 2having eeasRdge@7iA0n 270, with

br eak- away rgttzji on 278 thereby positioned above stepped-in portion 272. An
openi ng 280 15t9rpedrinporion2es is inclase: preximity tothe pesition of multi-pwppse and t he

ori mary cover FEGTERLr 48883, iy ParEiel iy ek oofh IS, ST 276
t her eoft0 As s inofFiguren2® iskprimasy cavegil4incdiiding & grotrugifig #egion 274 antosshish!r f ace
282 that, in twn, is forned on nt2 | nper surface 284 of primary cover
Ta. A'curved [IPTes niaRerbimOr ot 276 Which delines & pregisAwayJegioR 2
formed upon re é,a&ﬁ, ; | ' i 276.
When an exter% acrggg oryeggsilﬁgéégﬁ%ﬁagg‘qgg%% i‘lg%%e%ﬁﬁlggHEF?%g
connected to 88, protrudingaegionr274 matesewittereceSsedportida270pwith brealeaway =

additional 2 | QP ol, such.as S river .is_lpserted
i nto opening %é#'t g?% %8@@&3&1%@6:{ §B+\?q §tePR%‘F."mg@§°P§L’§r epfniee 280 N
br eak- aGay r egimaingd batween the bottom of stepped-in portion 272 and the bottom of

break-away region 278.

Figure 31 shows an underside view of primary cover 14 in the vicinity
of break—aWay region 278 and cutout 276 thereof. As shown, break-away
region 278 is formed upon a raised surface 282 that, in turn, is formed on an

20 inner surface 284 of primary cover 14. A curved wall portion 286, with a rear
portion 286A, is likewise formed upon raised surface 282 and which partially
defines cutout 276. |

When an external accessory device, such as an RCD, is desired to be
connected to an assembled circuit breaker 10 in order to provide an additional
25 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 resuit
shown in Figure 32 (showing primary cover 14 in isolation). Rear Iedge 272A
and rear portion 286A of wall 286 provide leverage for this prying process,



causing region 278 to flex outwardly and eventually break off, with the
result shown in Figure 32 (showing primary cover 14 in isolation). Rear

| edge 272%,0@&%%& portion 286A of wall 286 provide | pypimasrbpr this
prying process, 01117081 PCT/ 1 BOO39Q1207 30 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

ti A al h t t, t t I '
bnter ng. t ne 48 et et e g o B ol Re B sneRBR AR RERR
Pryi ng procesgway fegidie2FS &5'he abosited Giitsi8a bf cirduitiire ke Ol vat withiin.i S
nol ded of the sane material as the rest of e%rl mary cover 14. Break-away

regi on 278 i sLedged®i@Aand reargportion 286Aalsaheln torpreventghe tnebfrem to create

sur  oundi ng. aredeertdnidting th Hhsin nfedar haREREBr A RbafeR I8 dtingCETE 55
the bregki ng takfpreihg provtissaiing &@Enplar Smbsdimeht brédk-ananietior? 898 ish an
assenbl ed circuit. breaker 10 that provides convenient access to trip

i nterface surmaldedof e samereaterialas the sestof Srimary cenerdds Breakrawaye (not

shown) can be ' ' , ' I y
I ncl udi ng mJﬁg‘%ﬁ%ﬁﬁé}ﬁ%&Fg@&eﬁwgﬁ@éﬁ ﬂ %ﬁﬁ%?@g@a@gﬁ%‘%g{% gure
33) in order ireag)ysviastofellitae tié bradkage withoubcaudingdamage toat e  tri ppi ng
menber or shaft (not shown) of the external accessory device can thereby
be inserted isHEPURPING drgas gbpamanieavel 14 9Edas8ldcent to trip interface
surface 146C. Such a tripping nenber is enabled to nove horizontally into

trip ipperface surAmW@@ié?m@t*%giggk%&pg(%g%néﬁr bRFgned to be

20 desirable (such as en clrrent age’i s detecte ening 288 is
sized so as treates dncopgning 288 in anassembled dixcuit breakehtd thabpravidesovenent of

th tri [ nb Such tact _with f 6C tri b
hecenbl v’ 125eqyenEN atchesdS B Reatk sheRip 436G heraitaRe exardal s 2
(clockwi se  vas¥bry'Melicde'nbt shov) BanltR mbEARBRGMELIRARDrEaRA!19, B and

generate a tripping 25 operation to separate contacts 80 and 84. Because
t.rip interfacdevieygpreferablydngleding prountiog portionsithatrmateavitheountingareasovi des

push-Tegt ri P S Fidtire 333 i otdet RPERSLE BBPApratk pddMicHiflf! AR BB prEte

tripping member or shaft (not shown) of the external accessory device can
thereby be inserted into opening 288 and positioned adjacent to trip interface
surface 146C. Such a tripping member is enabled to move horizontally into
trip interface surface 146C when a tripping operation is determined to be

20 desirable (such as when current leakage is detected). Opening 288 is sized
s0 as to be large enough to accommodate this horizontal movement of the
tripping member. Such contact with surface 146C causes trip bar assembly
122 to be rotated counter-clockwise when viewed in Figure 28 (clockwise
when viewed in Figure 7) to thereby release cradle 94 and generate a tripping

25 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 10 to be adapted for use with an external accessory device

30 only'if desired. In addition, break-away region 278 and trip interface region



conserved within circuit breaker 10. Al so, break-away region 278 enabl es
circuit breaker 10 to be adapted for use with an external accessory device

30 only ifw‘sl?ﬁhﬁﬁd. I n addition, break-away regi on 278 aiernBbdgr2emt erf ace
region WO 01/ 17081 PCT/JB00/ 01207 31 146C are positioned so that circuit

breaker 10 can effectively and conveniently interface with an external
accessory device in DINrail installation situations. Crcuit breaker 10

al so enabl es #]gb' | s el ' aﬁ;gﬁp ion of a

wal ki ng be’amf ergﬁﬁﬁ%&ﬁ%?kﬂgé%#@ﬁééggﬁ{g%tcéngﬁgone %‘?‘?cuit br eaker
can be nore peconvenigntly interfacewithan extédnal accessery dayice intDIM raflont act s of
another. Circuit breaker 10 can conveniently serve as either the initially
"ON' breaker 'Gﬁtaflﬁépq Yationsy " OFF" Dbreaker of the wal ki ng beam set up.

Referring now to Figures 34 and 35, shown are owerhead views of 10 base 12

wi thout internal coRgttehRer {°EaRbRnablisUAveRiehtSdaptaton terdaraer 17A of
the bottom 17 of base 12 are break-away regions 300 and 302 that are

adj acend t o iimplementation of awalking beapmwherein thesglesing ofthe contacts ofionen '-
Fi gure 35, each. Qf K- regi i ncl.udes a recessed fl oor
regi on 304 th§f°“iﬂsb’${ﬁ'?‘?}r?@%vﬁa%ﬁﬁ n@e’*?seei\?%e}acﬂﬁ%ﬁ?%wﬁﬁ thegpenigg ﬁg 8 ons 306,
15 which pr oydrfiacts of Bhethee.s Circait brseket 10 danicanleniently séreldiadithePthe -
approximately the sane as those portions of bottom I7 surroundi ng break

away regions iially ZAN" breakerpetheripitialiy OFR’ breeker efthe walking bramesaiup.ed
fl oor region 304 and have sharp corners (to create stress areas). Each of

br eak- away reqgi on%égﬁiqﬁ%gggiggjéégﬁ%ﬁh%?%g‘nn%}é)gg%ﬁ‘ngggw%8‘; e 308

extendi ng al ong one o S. In the exenplar i men apertures
308 ar @0very bése12 withoudt internétatomponentstheccinokotrmed-og the inrféf-s8facehown i n

Fi 36 i i d f. b 2. .Qu ' f f
ol baes el onbk otthelyiti 171 5988 3 2208 bighicaway i qiot #0000 SDRuhAT s o
posi tioned subs AfjadeHttd intéda gsase WQIIQ?@QHGQW@?@SE)&E@E@P? éQ%haml i802,

respectively. As shown in the 25 cross-sectional view of Figure 37 takeh
al ong the | i nEigare 39, eachrofdreak-gway regions 800 apdi3dzdndudesarecesseddloont t om -

17 Unt 11 el ONQg G GPRLANN ekl b S8Lorbir 77! Rk bortoh@BgES: Ot out

312 simlarly
15 which provide a thickness to base 17 at that location that is approximately the

same as those portibns of bottom 17 surrounding break-away regions 300
and 302, are provided in the middle of each recessed floor region 304 and
- have sharp corners (to_créate stress 'areas). Each of break-away regions 300
and 302 also includes an elongated aperture 308 extending along one of its
20 sides. In the exemplary embodiment, apertures 308 are very thin in width.

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

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



bottom 17 until el ongated aperture 308 of break-away region 302 is forned.
I n the exenpl ary enbodi nent, each of cutouts 310 and 312 have a slanted WO

01/ 17081 ggﬁéﬁ%ﬁp’ 01207 32 tapering region 314 that i SpcapBoRiee! Y
configured fromthat of the other. $#ach slanted tapering region 314 slants

inwardly in the direction of its associated break-away region. if a
wal ki ng beam application is desired, a tool such as a screwdriver is 5

the posi t | ont AESGRS Esaion 314 Brat i appomebienhotrendtass et ot e Ao ERGH pr ovt de
access for a | i ¥t b | e,
break away rtgg?@%dg%éﬁv@uﬁtdgr% %gﬁﬂ@%&g%ﬁgg%gg:%rﬁ{tﬁg% \%\% éi%% beam

the tool is ibreskimayiregioncut out 310 and forced into aperture 308 wherein
it is 10 used to pry break-away regi on 300 away. and outwardly from bottom

wth the resul t At SEAS ProRHRY  FsER A Bol it obyRRe 1
break- agay ringértsy lPors AERBURB 10N JTR.3TKe CHoibE bf Atodt’delfendgon 12, with
the size of opening 316 sufficient to allow an end of the wal king beamto

be Inserted 1tbetnositiopingnfgircuitbeaker10 hetis necassarydn osder tp pevidies | ever age

e chy ot el pes It e G bRl Tn e kosdlghilt, Bl BRBingf o' "
exenpl ary entirdakeaniay regiond00aweuld pruidetheHiddt accessddr theavdlkihg odani, t he

sane thernoset material as the rest of base 12. Break-away regions 300 and
302 are nol défedelds inseeted intp gutawt 310 aRd\fprcad inte @pertures3ns whereiniiéis t o

facilitgate thi | ' b 12.
ne shold ' HSd0TRY BRI RilorfgutP iy dRTBIRA ARy & 2900 12
| I 1 ustration,bdsectk Thiagauses break-20@y(regiok300¢tbbréak dhsrapwftwithahd 302 are

I ti d ad] t t he _bot t f b nbly 86 i
Decenbl od 25 TEPALHP SNEMBI U 3868 shpupe e yealos ot Bredicat pr ovi ded

S16. s corr eet T e R bper i S5 IR 17 S Base 12 MR e B
whet her ci r cuopening:3& sufficienttotaliow an endibf the walking beaniterbednserted i nitial |y
TOPF t?geakerm&{eﬂt"r&‘ejg%\{a Qfaimqu Paepaerr?na %&81’1 3'1}1 p?ci)vrigeusi lteverage for this prying
process, and channels the tool In the proper direction whereby outward
expulsion of break-away region 300 occurs. In the exemplary embodiment,
break-away regions 300 and 302 are molded of the same thermoset material
as the rest of base 12. Break-away regions 300 and 302 are molded
20 sufficiently thin and with stress areas in order to facilitate this breakage
without causing damage to other areas of base 12,
As shown in Figure 38, where base 12 is partially cut away for the sake
of illustration, break-away régions 300 (broken off in this view) and 302 are
positioned adjacent to the bottom rear of crossbar assembly 86 in an assembled
25 circuit breaker 10. Positioned as such, the opening provided by the breaking off
of one of regions 300 and 302, for example opening 3186, is correctly located for
proper application of the walking beam whether circuit breaker 10 is the initially
“ON" breaker or the initially “OFF" breaker of the walking beam setup. if circuit
breaker 10 is the initially “OFF” breaker of the walking beam setub, then the end
30 of the walking beam is vertically inserted into opening 316 when circuit breaker



breaker 10 is the initially "OFF" breaker of the wal king beam setup, then
the end 30 of the wal king beamis vertically inserted into opening 316 when
circuit bgrpk@kesYO 01117081 PCT/1B00/01207 33 10 is in MOTEB@AA2AI sposi tion
as shown in Figure 6. This insertion3%auses the end of the wal king beamto
abut the back 318 (see. Figure 10) of one of the cam housings 88 of
crossbar assenbly 86. This abutnent prevents crossbar assenbly 86, inits-

rotated di sposiglis iR aiokio 8 hewfi in Figard 6.CTRsimdbrior Galileg ihé btk K\ S
and, closing contacts 80 an , even en a closing operation of handle
40 i s subsequefithe walldng beaoh toTabutithe thiagki3d8 (see Figures 0)oif enenef theeam i on,

h h, il h f i | 2.1 ON, di iti
whorShy o 1 cuousings, &6 O SrpesiR AedtibV e i atfinint Beydts frodbar ' "
cl osing. Ther qalsbbly 86, I fs \Iotdted digpRBitiohSas enmﬁdn]gmggreasj froRY rGtBERGt | on

of the 10 ot her |n|t|al'ly "ON'" circuit i.nterrupter o e wal ki ng bed
setup), Trossieaunterciapkwise aedwelpsingucentagtsr8d angd 84ueven- wher kavialesingd

chebl ea t ho_cIORErApRCp! Banaid i -5 @eeny SRy e fbid. " e inkidn i 4ih &
cl osel y synchressirgépethtioh, theughy Will pét thé rdst of ogarating friechanisee2 Mithe ON Y

"ON' circuit interrupter formng the other half of the 15 wal king beam

setup. |f cirdlispositioahgreby cireuit hreaker 40 ig desirably-onthedhrink of suigheontact t he

wal ki ng beam L LD, rs ; LSt AR ' leled ON and
rotated as s r%%nﬁqo n“H?gét}Feg’ 'Ei)ﬁ‘%\?\ﬁ lhﬁg ?\’ggﬁio'% {%‘rqno @A@H‘%@r%‘%@gﬁ‘%ﬁﬁgof
cam hourd ngs diReminitialint“ONy' tircuit intemrapten of fthewalkidg dbedrh esetap )< ichgssbaam
i nto opening 316. 20 However, when contacts 80, and 84 of this Lnitially

"ON' circuit thesambly & will quickirptatecoupterrclogkyisg and slasepniants 80iasH &
hand e 40 or ariElhiek UosifpSfiérde'in 1Hi6 SuoreHiblesthe Uilking BRtHeUoAt s

cl ockwi se and ena t he wal King.beamto Into
openi ng 316 aruf dirouihbraakendOitadie Bibde clasely $yinghronized) with thehopeaingiof thear cam

housi ng 88 of crossbar .asse 0. (as 25 descri hed .abqve) .. As 0 to one
of ki Tl in tHOns S of the "i“ﬂg'pr/ t‘?@n UF“'?HE”%PPR??(H“B%BH%%‘P%{ F%‘g#\ﬁiﬁi ally’
"ON' .cifgui t BysRingbeam §&tapyal ki ng beam setup causes the other end of the:
wal ki ng beamto be renoved ?rom the opening in the other initially "OFF"

circuit breaker of I} c-.t.]lreculstebtrggkeﬁ elrs%)é/ in?t%ﬂ?t%&" %%rgtﬁ Ql%aker of the walking

beam setup, then crossbar assembly 86 is in its ON disposition and rotated
as shown in Figure 7, with the bottom 88A (Figure 10) of one of cam housings
88 preventing the insertion of an end of the walking beam into open'ing 316.

20 However, when contacts 80 and 84 of this Initially “ON" circuit breaker are
opened due to either an opening operation of handle 40 or a TRIPPING
operation, then crossbar assembly 86 rotates clockwise and enables the end
of the walkihg beam to be inserted into opening 316 and to abut the back 318
(see Figure 10) of the particular cam housing 88 of crossbar assembly 86 (as

25 described above). As known to one of skill in the art, this insertion of the
walking beam into the initially “ON" circuit breaker of the walking beam setup
causes the other end of the walking beam to be removed from the opening in
the other initially “OFF” circuit breaker of the setup, thereby quickly closing
the contacts of the initially “OFF" circuit breaker as described above.

30 Now referring again to Figure 36, shown are load conductor openings




the contacts of the initially "OFF" circuit breaker as described above. 30
Now referring again to Figure 36, shown are | oad conductor openi ngs WO

01/ 17081 Rgfdﬁﬁ%@/OlZO? 34 or cavities 48 fornmed i n nopciemhobyeey 12. Each
cavity 48 includes a pair 'of |.ocking4surfaces or abutnment walls 330, each

one of the pair located on the opposite side of the cavity 48 fromthe
other (only one, or the left, abutnment wall 330 is viewable in Figure 36).

o I oad t or mogeetgh fa KimMfnthaged Rtk 12, EAHSRUY S neRdBufle ' 10 °\iTh
the bottom cooekiyg Surfavesior abuthhéhtWdllg 830, eadBonebf theqair locdtsd ontheal S0
seated on | edges 334 fornmed in base 12 for each cavity 48. Referring al so

now to Fi gur ®pposite;sideof thancavity g8 rara thywother fonlyere. ordhe laftyphuimenicki ng

Poer 1 eqr onVEIGRQ B yiane'th Efite $60° Al R of SR ap'dr oroflecel °F ' 9.8
i ncl udes t wo ghannéls 3Rdstowtickthe sides of Ioad terminaly 5O aré insefted @rs ah her eof .

Lower region 340 i-[;cl ydes an insertjog@r(e ion or tab 346 centered on the
bot t om t her e@ssemhledircyit breakgr 1Qgwith thebotipm canneoteypartion 260 fguter st eel

in the exenpl ' A ' i a | oad
termnal 50 wi Pﬁ@g@g@%ﬁg’émgﬁhiﬂ%#ggghgéﬁe\%ﬁ%ﬁ |%‘Sﬁ1eé&f0{gt\°g 41,
wher ei n port ieaoh calityp48e 12 and primary cover 14 have been partially

broken away, the inplenmentation of a locking plate 336 1In circuit breaker
10 can be seen. Al q@ad termnal 50 is s i nser,t I nt,a .20 base 12 as
descri bed above. Eq?%ﬂgﬁ‘!f%%@ g’?ﬁﬁ&%%%'ﬂﬁqgefsﬁéﬁﬁ'?ﬁ‘i tab 346
i nsert i nt ' ' f portion

£ qeﬁmﬁaﬁaaa@l & Prte ot Qipt 338 1Piate 308 McitdBs af upf)lggféiféca psagportion

260 of |l oad term na . Pointed regions 344 are shown C
in close proxonhested to aowersrgiona340sbyswey obalbgnborcureed ragion 34t ,  abut ment

blate 336 1 n UHReE o 338 nchyslatiB b Saghs P Hasi il ol RhBodR, ey .
causi ng pl at gjdedthbrob.Ubswervegdn 34CsintRides bA inddrdreitgioniertab 84801 nt ed
regions 344 to pierce and engage abutnent walls 330. The resulting

i nt er connect icentesed padhe bettom theregh @ndianopaning 348. (hockineoplates3Bt isgi ons 344)
' 16 made of steel in the exemplary embodiment. A locking plate 336 is used to
hold a load terminal 50 within base 12, as described below.

In Figures 40 and 41, wherein portions of base 12 and primary cover

14 have been partially broken away, the implementation of a locking plate 336
in circuit breaker 10 can be seen. A load terminal 50 is shown inserted into

20 base 12 as described above. A locking plate 336 is shown with its insertion
tab 346 inserted into and engaging cutout 261 (Figure 23B) of connector
portion 260 of load terminal 50. Pointed regions 344 are shown located
beneath and in close proximity to abutment walls 330 (only one, or the right,
abutment wall 330 of the cavity 48 is shown in the cut-away viéw). With

25 locking plate 336 in this position, bent region 342 can then be pushed
inwards, causing plate 336 fo substantially straighten thereby causing pointed
regions 344 to pierce and engage abutment walls 330. The resulting
interconnection of locking plate 336 with base 12 (via pointed regions 344)
and with terminal 50 (via insertion tab 346) conveniently and effectively holds

30 or locks load terminal 50 within channels 334 of base 12. Locking plate 336



and with termnal 50 (via insertion tab 346) conveniently and effectively
hol ds 30 or |ocks |oad termnal 50 within channels 334 of base 12. Locking
pl ate 336 WHePifos’081 PCT/ |1 B0O0/ 01207 35 al so serves to Bel/msosdizey d
termnal 50 fromthe external environs®ent. Locking plates 336 can be
conveniently inserted into | oad conductor cavities 48 in order to be
positioned as shown in figures 40 and 41. This insertion can be achieved

ana secondary e EREhalpshlskd ehrtid S e kel hlrStigdc v o

| ocking plate 336 if so desired, a hook or other tool can be inserted into
cavity 48 and i nt oLogking plates 836 cap batoenséhiently inserted dntd dedd ¢endustdrked

behi nd pl , ' fi.ci t t o de, t 't 00| b
oo o Pty BavACAa T SrlersS be HoshioAd 28 shows B oS Abandt. T 10
abut ment wal | fns3afdn édttlsé BBhRvVad eves WheAtirchR Brddke? 10iis 1 ABMETH FJ@“

cavity 48. Openi ng 348 nmay al so- be used to screw or otherw se secur
| ocki ng Sl at e With@rimary sauet ¢4 and secaslarreoven 16 positioried atopBageri2. 36, and -

| to Fi whih . Ldle. -sectional view taken al

he 11 ne 42« bPr e fempiS g3gciif Blatd 355 1 SCRERRE haak o phadton) caoge or

seating menbeirseRdd inthavity 48 IR Gpbriripaseibepiat 336 CRadrfedbaligt L oM 17.
e

Seating nenbers 349 advant ageously provi, preci se areas of contact for
base 12 for apefasbehiad piate 38381and aeufficientengagement is made; thertoplcem 10.

Bottom 17 of ' Lnel udi support. nenbers, or ribs

350 that ext cbd Palgsf gtts SrEhoH ndifue EnitRie 2Pk SRR istigeied ram: e

exenpl a0y embabiirtmestit watls[F30: tLovkingelate BB Girttheh Hetdisty rdmboéd®em N ol ded

base 12 of the sagaan&l ded nmaterial, and are approxinmately the sane hei ght
4!

as seating mefBdd. Pemr348rﬁ‘§Y?l$ﬁtl?%%SQﬁt%wam&heﬂﬂisglsewre ents
occurs, hot Qﬁﬁﬁgﬁlﬁeéﬁﬁga&%i@%ﬁxert significant pressure on the

housi ng of circulrt ‘I nterrupter In particular, such pressure can
exert significant outward forces on sidewalls 18 and 29 of nol ded base 12,
as shown with the Befewing pgais|tedFigure 36namd glscenow to Figase42 (whiehds or ces

2 seus o' TR AR ol B3g 450 6B} 685 s

15 shown as including feet or seating members 349 that are formed on the outer
surface 17B of bottom 17. Seating members 349 advantageously brovide
precise areas of contact for base 12 for appropriate and stable mounting of
circuit interrupter 10. Bottom 17 of base 12 is also shown as including
support members or ribs 350 that extend along and beneath outer sidewalls

20 18 and 19. In the exemplary embodiment, support members 350 are
integrally formed in molded base 12 of the same molded material, and are
approximately the same height as seating members 349.

When interruption of high electrical currents occurs, hot gases are
formed that can exert significant pressure on the housing of circuit interrupter
25 12. In particular, such pressure can exert significant outward forces on
sidewalis 18 and 29 of molded base 12, as shown with the arrows labeled *F”
in Figure 42. These outward forces also have a tendency to put downward
pressure on those portions of sidewalls 18 and 19 that con.nect with bottom
17 of base 12 (the bottom “corner” areas shown in Figure 42). Substantially




17 of base 12 (the bottom "corner" areas shown in Figure 42). Substantially
1. WD 01117081 PCT/1B00/ 01207 36 in contact with the nounting surface of

circuit igQiafivmier 10, support menbers 350 provide ungerseaéporsupport for
sidewails 18 and 19, thereby substastially preventing the bottom "coner"
areas from being unduly stressed and bent by the aforenentioned forces.
This prevents cracking in those 5 areas that could cause structural failure

ot “ext end IRGEREE MR e FrotiEB strloe BRARYETemuBE 16 SudlBR oo 35 0r
outer walls rh@mbers 350 providelintdethesth \Subp6rs for Sidewlis A8 Al 19 theredy

underneath those portions of sidewalls 18 and 19 that are imediately
adj acent to otHbstentially prementing thenbotioon ‘compers grags feam beinggisubistrassedet ween

t he bottom of ; ' : ' ht Lnterrupter
10. These ai ra'%&;géﬂ b?&@%%f%%@%@élpﬁeﬁfbg%%gﬁp%@féé%@gsd&%fﬂgé# rﬁ]uipé?éi nsul ati on
in thosg ar easreaftiiaticouliocaA@ei strusturaltigilure efibese?12.secondary cover 16

i ncludes hol es 24A for accepting screws or other attaching devices that

Secondary cover 1% 8T s Sxsrmany ambsanierdcyinnce meBvers 749 60 Ao
secondary cover : C ; "hg now
al so to Figur h4o°IFe L Ll s an
over head and %ﬁ?ﬁg‘é‘?ﬂéj‘@?@t\/v 0 Bwéﬁqﬁﬂgﬁogé%gﬂgaﬁﬁp%%@h%rﬁjéﬁ%@gﬁm As can
al so be seen walls48A of inesconsdictarcavities #8yanddo Robextesd dndempdththBse aken
along the line 44-44 qf Figu 4 hgl e 20 24B is forned in. a ciJcular
recegs 360 hamm%“saOfb%‘[’?‘%W&s{f?ﬁégbﬁﬂw f%@éé@te%ﬁélacpﬂt tPLﬂ”FP.,rW%d;‘f ornmed in
a |argep CircigRand 0RS Asicha aftyad &3Ets BB tRE BottaRraY hoslaifeds 435

er 4 having an wth a

-4
shows a retaining device or was opening 3
di aneter nl . @icthetraounting surfaseaf ciscuit intemmiptardiQl ekhesieaair gaps 25 di aneter n?

Vet still enahenieRiFaRsle TRt i iRl PB IS o et e w2 of
screw 368 is |arger than the dianeter of hole 24B (to provide for
threadi ng action tRefering)adaiv nowno Figre 2esedontsrycsdved i 6emdluddsshaiegl | er t han
' 24A for accepting screws or other attaching devices that enter corresponding
15 holes 24B in primary cover 14 for fastening secondary cover 16 to ptimary
cover 14, as described above. Referring now also to Figures 43A, 43B, 43C,
44A, and 44B, shown in Figure 43A is an overhead and enlarged view of one
of holes 24B in primary cover 14. As can also be seen in the cross-sectional
views of Figures 44A and 44B taken along the line 44-44 of Figure 43A, hole
20 24B is formed in a circular recess 360 having a bottom surface 360A. Recess
360, in turn, is formed in a larger circular recess 362 having a bottom surface
362A.

Figure 43B shows a retaining device or washer 364 having an opening
366 with a diameter m1. Diameter m1 is selected to be smaller than the
25 diameter m2 of the threads of a secondary cover mounting screw 368 (Figure
43C), and yet still enable screw 368 to be threaded therethrough. Diameter
m2 of screw 368 is larger than the diameter of hole 24B (to provide for
threading action therein} but, in the exemplary embodiment, is smaller than
the diameter of hole 24A in secondary cover 16 (to not provide for threading



the dianmeter of hole 24A in secondary cover 16 (to not provide for

t hreading WO 01/ 17081 PCT/I1BOQ 01207 37 action therein). In the exenplary
enbodi mentwo9sifgs 368 does not have any non-threaded poptisseni2ouring the -
assenbly process when secondary cover37 16 is fastened to prinmary cover 14,
washer 364 is rotated onto the threads of screw 368 after screw 368 has
been inserted through one of holes 24A in 5 secondary cover 16. Screw 368

is th | decke : < In this
i spoel 1 on? Sefiol thefes GinexBmiflary eifiSbdimht SERNN368 dbedHbEha yny " | 1 ©
agai nst the babhdhreadet poetichd) Didringrtherassemblyproeess Whehsecorsdargicdesy cover
16 is to b t d f i 10 4, 368 i

Lhr eaded out b 1AReHero RSN CoVBE Loy washianaey hantaiod e thevends 6 by
the "threadi NGoRAY 36@%&6%&&%6%%&&%6%@%@3;@Bgléﬁ%é'%ﬂ ppel s

screw 368 upwar As screw 368 1s noved upward, _ abut s agai nst
bot t om $ur f ac secorasy coverctfl aSerennidts istben campletglythreladed irg6-holeo24B,

t hreaded downward on .screw : Ver en scre 68 is,15 conpleted

unt hr eaded fr 3515%8}”@ 'Q?@‘gﬁc?aggt H%%t‘@s%ﬁﬁgnW%éﬂvﬁ“t '@rp:‘?s't@_ﬂﬁal i rcul ar
recess 360, agjraligifecesSs B62'dnd abiits a%éiﬁ& thebouBHPSHace 37 é&BHBﬁ%{ force
acting on screw 368 ceases (screw 368 does not unthread throug | e 24A

in secondary coven18.6). At this point, further normal turning of screw 368
wi || cause screw 368 and washer 364 to just 20 spin, with washer 364

remai ning a partic | Y al: C 68.

This distance Is ngr"g"iraﬂ %@?@gﬁﬁﬁ?gﬁ“gﬁ %éEQPgﬁk@m r%ﬁréﬁagﬁo@eérgﬁ% 360.

Wien alll0 secocdvery14; @cmw 868 i thrgpded autofhok 24B. Asithisroeeds(itie apwardei r

associ at ed hol es 24B,@§§§wﬁg%cover 16, can then be separated fromprinmary
t

cover 14, wit fPreegeRe reading.oHf” iterastion hetweenserew 38 t hr ough
bot £ om our { achoRVD PRI Eort 386 drifery ASRRbw eI vl UpiEra MRt e
pul | ed upwar dS6drabutagainst bottom sunfaceo3thabsecsadanr caved 161 causingwashér . | n
e el A RS S or i e R o A 388 o 2
15 completed unthreaded from hole 24B such that its bottom 368A enters
smaller circular recess 360, as shoWn in Figure 448 then thé upward
“threading out” force acting on screw 368 ceases (screw 368 does not
unthread through hole 24A in secondary cover 16). At this point, further
normal turning of screw 368 will cause screw 368 and washer 364 to just
20 spin, with washer 364 remaining a particular distance away from the bottom
368A df screw 368. This distance is largely determined by the height of
smaller recess 360. When all secondary cover mounting screws 368 are
unthreaded from their associated holes 24B, secondary cover 16 can then be
separated from primary cover 14, with screw 368 effectively and conveniently
25 retained through hole 24A of secondary cover 16 by the abutment between
washer 364 and bottom surface 370 of cover 16. In order to be removed,
screw 368 inust be pulled upwards and rotated in order to cause washer 364
to thread off. In the exemplary embodiment wherein washer 364 is made of
nylon, vulcanized fiber material, or rubber, the snug fit engagement between
30 screw 368 and washer 364 can also be terminated by simply forcibly pulling




30 screw 368 and washer 364 can also be termnated by sinply forcibly
pul l'ing WD 01/17081 PCT/1BOO 01207 38 screw 368 through hole 24A

Al t hough g@? AffsEW retai nment structure is described abgygmebéBer respect to
one screw § and one hole.24B in prigrary cover 14, it is preferably

I npl emented with respect to all secondary cover nounting screws 5 368 and
their associated holes 24B. I n an enbodi nent wherein washer 364 is nade of

nyl on, washer_364 a thickn of approximately .032 inches. Referring
now to Fi gur e%cr%?‘ggih'?ffgaﬂowﬁ'gure 45 is base 12 with primary cover 14
positioned on top. Wthin recessed regions 401 of primary cover 14 are

hol es 23A for receithough thesérew retdiiment sttictire described abbwerwith 10 primary
cover 14 to base 12. Also within recessed regions 401 are holes 26, which

ext end t hr ougBespeGt i ppe serew 368 and gne hole 24B inprjraary soveni4.dbisond to  hol es

26A of secon ' , f YA nmount i ng
o ew such asieleray Thpefenteibith RpBort el f¥coRtdty et fpBhifid Pordys "y "
wal | orsDl N r368 ariththieirzrssetiated tidies 24B.e In ametribedimentpVterginavdsher 864t , 15
head 402A of nounting screw 402 has a dianmeter that is smaller than the

di anet er of H®madexfRyian, washanas4 hasadhicknessiof appepiraateliy,832 ingbegi anet er

of holes 26 within primary cover 14. Also shown in Figure 45 is a screw

retainment plate Hieff@inoiPtt Bures ABLE BV in Figglr@zsrré Base'd iy one or

nore recessed regions 4 20 seen 1 n Frgure 46, screw retainnment
pl at e 404 i noprimoary cavén 14 positienedon e Witbinzesassed degipes At of pBmary t h

d [ 408, havj [ dl. S [ | 404 |
Theerted i nt (e 14 EhPEs 23R BERBIaA joRRAIh R SPL LD BLRRBring < |,
cont acoui th sithirgeevaPiau B TRIARG itiPretedsed ABioHs OB el Hicksiete, abov e

hol es 23A and 2 respectively, of primary cover . \When screw 400 is
used to fast ewmhiph extend through primary coverd41and basec12. Holgsi26 qarrespaed to nt o

200 =bat ted et 4R oEeGFRAR. BB 1R B FRBIE2) 50 lk ol B R i a7
Thi s abut mentme@stingastréw slich 48 4crdw 402 for pcLAAG theentire ciréQit breaker 10
' to a wall or DIN rail back panel or the like. in the exemplary embodiment,
15 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 primary cover 14.

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

conveniently implemented within one or more recessed regions 401. As best

20 seen in Figure 46, screw retainment plate 404 includes a first opening 406
and a second opening 408, with second opening 408 having a diameter d1.
Screw retainment plate 404 is inserted into recessed region 401 whereby the
bottom surface 404B is in contact with surface 401A and openings 406 and
408 are positioned above holes 23A and 26, respectively, of primary cover

25 14. When screw 400 is used to fasten primary cover 14 to base 12, screw
400 is threaded into opening 406 and into hole 23A of primary cover 14, with
head 400A of screw 400 abutted against top surface 404A of plate 404, as
shown in Figure 47. This abutment secures plate 464 within recessed region
401.



WO 01/17081 PCT/1B00/ 01207 39. Referring now also to Figure 48, shown is
nmounti ng screw 402 of the exenplary enbodi nent. Screw 402 includes a

t hr eaded pRbloiemsdl0, and a non-threaded portion 412. Theeaste@digeprti on 410
has a di aneter d2, and non- threaded 3ortion 412 has a dianeter d3. For

put poses di scussed bel ow, 5 dianeter d2 of threaded portion 410 is selected
to be larger than dianmeter dl of opening 408 and yet still enable portion.

Sorti on 410 | o oo oo BRB G FidlhE 48 bAAR & mbdnfila SCteW AXGHRY 0 1.
di amet er of h@xenm&rysmbnohmu Scmmbtﬂ@mehﬂes athaeadedcpbrgdn 410 aieas d2 I
d d3. 10 Ref sh is a,side cross-sectiona
Zﬂd partial | )" rﬁ #ig'eﬁ-'hg? R%Wrﬂ@baa@ digmgterid2; apd nop- \Mhen
nount i ng ci r cYhieaded PfLi MES b I serted
into ogenl ng 4%3 of Id§| aotnclamfogag‘?'?rﬁergg%gdgortlgn 41 gwgérgédwbgl(?&p(wth a

di anet erd d2 t iiameter d2raf threatled portmmwnscsleleued)me langerCthan idtarhéteeddied 15

ﬁﬁm”;'mziﬁ'r]tyhi(?ugﬁgﬁoﬁ@%%“%ﬁ‘?% st enghiefion 414 b e %q'awreéééﬂfiacg A
pening408. Horeth é(gﬂb ea
;gﬁt ssgﬁr f Zie@404a\ of p?’%{agﬁ%gﬁﬂ@%er eb;ﬁﬁéﬁgﬁ%ﬁnﬁgﬁggﬁ% sd t hr eaded

into the mountMmaiesthandiameter di efiqpening ‘&Q&aﬁh&gmel;m?mielmes sélected
i ent, nment of a nounting screw
Zggv\?\nmtﬁlnn cf?‘zhl gr%reaﬂ{e%"i%h\% ﬁé&?ﬁe&égﬁgg‘éﬁ is not nounted to a

surface. Such retainment is particularly desirable during shipment of
ci rcui t1Qr eaker 10Retﬁemngumdaotasﬁlgum49 shwowri isrgyside rceoss-séttionanane

ol be | VW
Bos | 570 o paRBU HBBWRY i FaKeisiond the toes 4649 A BRumsomhem 410 nas.
been t hr eaded rﬁ&UrﬁiHQ*bu%ﬁi?Bi’é&eil%a?'ats&féea%oﬁﬁdlﬂgcs&ﬁﬁ %ﬁ'lﬁéﬁlﬂ tcvg eaker

10. In particular war ds. vertic novenent rew ed by
the abutnent epenhg fdaMMFlBlreededspombntmmutbwpom(wim%lo agai nst

Lo oh) oy sf 8 8o g e tgaier BE 1 phBoBi RS s
15 completely through opening 408, after which screw 402 easily slides
downward throu'gh 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.

20 Plate 404 advantageously provides for convenient, cost-efficient, and
effective retainment of a mounting screw 402 within circuit breaker 10 when
the breaker is not mounted to a surface. Such retamment is particularly
desirable during shipment of circuit breaker 10 to a customer so that
mounting screws 402 can be positioned in their appropriate holes and yet

25 cannot be lost. When screw 402 is in the above-described disposition where
threaded portion 410 has been threaded through opening 408, it cannot fall
out of circuit breaker 10. In particular, upwards vertical movement of screw
402 is prevented by the abutment of the top 410A (Figure 48) of threaded
portion 410 against the bottom surface 404B of plate' 404, as shown in Figure

30 49. Downward vertical movement of screw 402 is, of course, prevented by




WO 01/17081 PCT/1B00/ 01207 40. abutment of head 02A (not shown in Figure
49y** surface 404A of plate 404. In order to be renoved, screw 402 nust be

rotated untj eaded portion 410 is threaded upwards pgggapdwize®f openi ng
408. Pl at g’gbhﬁg&&and t he retai nnent fsgature they provide, have the

flexibility 5 to be easily inplemented within or easily renoved from
circuit breaker 10, depending on the circunstances. In the exenplary

enbodi nent, retaj nnen -at.e or device 404 | S.fow ed fibrous
material suc h?é@mﬁrﬁeﬁh%%ﬁﬁwrs%ew@épﬁ%ﬁ%@i Rl Steae 28R plig" 71
paper”), and isg42peRier E26E 3ok scielf H02 miust 5 rotéteaiLiiRteaddd has good
I nsul ating properties, and Is strong 10 enough to naintain its shape even
after havi ng portienstiOts thraaded upwardisand outiofppening 4080, in the exenpl ary
enbodi ment, the dianeter d4 of opening 406 of plate 404 is the sane as

di aneter dl of opegj , . (] i L on
4008 (Figure 49) oplales ‘g‘%ﬁﬁ‘gqﬂ% ‘%‘ﬁ@%ﬁﬁi&%@fﬁ.‘%@?@%@“ﬁ ﬂ?’é@!‘&d
porti ons410 ofp e easityithplemented Withinlor &l rémoved fromtdirchit draakebd0, shown i s
an overhead and enlarged view of one of recessed rﬂ%gi ons 401 of primary

cover 14. As dependingan ihe ciscumstancesy Jp the exemppiansemppdiment retaiymenscr ew

for fastening | . . j : hol es
23n). ol o 2002l PEASIEEHRH i Brhes of Bofe irba iatial Yitab icahingl 101 £3,
receiving a nfberstiest,sometimes eéferred 26 as Cishvpate®) sérs dpprdsimatety 445 f or
nmounting the entire circuit breaker 10 to a . .nounting surface (together

with the ot heinchas &hiclasSuchmatefialhas gopd insulatigg proparties.epd NS pur posel y
made t ot b : ' : ' d

ctrot oG i n- ERESYH REmali WS ehap oVE! itethdling b tiBalea WL ARDBUET 0T
450 wijt h ﬁac htﬂhmedrf_n Also,lir thg mﬂplamgémbwimmaﬁwd;ﬁinmer a4 obopéning: 406
extends through pringpry cover n as . Conf | l e 26
can acpommda?ﬁplﬁfﬁ#& hg@?@ﬁs"ﬂ?ﬁ?’ﬁo‘%@@@%}%&@?%ﬁ& tﬁ%p%ﬁ@g OTﬁi s
flexibi ity | hrbddd shiPhottion UBDBIFRIRI £9) IARFnf 406 W thelafieas dibnetdfly be
used in either an environnment ere Engl1'sh neasuring units are wused, or

i n an envi r ond2mof thieaded pertion & 16wd maotinting soieMs4@2.e used. I n such a 30
sirtuation, an "English" nounting screw 402 may have a threaded portion 410

16 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 receiving a screw for fastening primary cover 14 to
base 12 (together with the other holes 23A). Hole 26, which extends through
primary cover 14 and base 12, is for receiving a mounting screw, such as

20 screw 402 shown in Figure 48, for mounting the entire circuit breaker 10 to a
mounting surface (together with the other holes 26). As shown in Figure 50,
each hole 26 is purposely made to not be perfectly round. In particular, hole
26 is elongated or stretched in the lateral direction, creating small flat or
straight zones 450 with each having a length z1. This elongated shape of

25 hole 26 extends through primary cover 14 and base 12. Configured as such,
hole 26 can accommodate mounting screws 402 with different sized
diameters. This flexibility is often useful, for example, when circuit breaker 10
may be used in either an environment where English measuring units are
used, or in an environment where metric measuring units are used. In such a

30 situation, an “English” mounting screw 402 may have a threaded portion 410



WO 01/17081 41 PCT/1B00/ 01207 wth a dianeter d2 (see Figure 48) that is
either slightly larger or slightly snmaller than the dianeter d2 of the

t hr eaded ﬁﬁro?}i%l 410 of a "netric" nounting screw 402. ptiphsyodtro7
advant ageously enabl es either such sdrew 402 to be effectively

| npl emented. 5 The el ongated di stance z3 (Figure 50) provided by flat zones
450 provides additional roomfor the |arger sized dianeter screw 402 to be

[ t ed, i t hag. di + . that it
st onabl oVt Giethebr s foctrGie i ingt 8 orF el farpet 6FURMG® | ITL,
screw 402 wsmiallehthan the diaméley d2of Hee threaded portiph 410tofac’'mettictt zones 450

inth 2 10 directi , d h hor j tal "play" (in the z3
i rect T ony AMOUTNG Soe 408 Halki 26 RaaMgosnusy Saabies aithas s Serewd2 The-
smal | er Size@?gbmwﬁwﬁﬁéﬁmeﬁ can, of course, fit within hole 26 as

u g

wel I, and wo have s 'y nore vertical "play" (although still
m nimal ) and horizontal "play"” than the |arger sized dianmeter screw 402.
15 Whi 1% benefi ci Iheyelengateddistancerrd (Figure dethbyiflatzenest450 zed

di anmeter screws.,. hol e .2 t Kk vertic . play" of such
screws to a ﬁ‘f’ﬁ?dq'ﬁ%ﬁﬂﬁ?@gﬁ%qgé%gglz\égfﬁﬁﬁégﬂ%Fr(?“b%{b%kf %yl arger and
snal | er si zeGhséraaivith the distarite £CbétweeA Tt Bind450 salbled sertwatit jagous in
t hat conveni entlégenabl es screws 402 to be variably positioned er eby 20

circuit brealesgbles thelarger seraw:tadit- Hs Suehthedamser sizgd diametenscrewr 482 ¢ hol e

spacings (in Il I i j L0 i this
flexibility ?’W%F?‘éﬁ@é%‘? R’P@@“Qﬂ%ﬁﬁ?@%ﬂiﬁ%ﬁ@?&i‘?’%!’@%e& 10 may be
used 70 ei t heirestion)Fbgl wetlild have womechoriziontat iplay Diiirthe zPdirection) dus toeasur i ng
unit environnment, In one enbodinent, hole 26 is configured such that

di stance z2 ithe elongatas shapeafhiole 26 insthat directionsj the:smwallersized diametsri mat el y

. 188 i nches, ' Mardl ' | I
enbodi ment . Serdw 802 eeh ofcourse, T Wit fi3e 2BYas Wieih anBiwtila sl Bl ST oY
appr oxi mat el ynoreMgtticah tplay”’ (attholgh stillf rainimat} land ihopizemtahtpdal,” tikardthe snal | er

nmounting screw 402 with di anet d2 of approximately .157 inches can be
effectively ?a'ﬂﬂ' 6'%?%&%&%&??%’@%1207 .

1% While beneficially and conveniently accommodating different sized
. 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

20 circuit breaker 10 can be mounted to surfaces having mounting surface hole
spacings (in the horizontal or z3 direction) that differ. Again, this flexibility is
often useful, for example, when circuit breaker 10 may be used in either an
English measuring unit environment or a metric measuring unit environment.

in one embodiment, hole 26 is configured such that distance 22 is
25 approximately .168 inches, distance z3 is approximately .188 inches, and
length z1 is approximately .020 inches. In this exemplary embodiment, a
larger mounting screw 402 with a diameter d2 (Figure 48) of approximately
.164 inches can be effectively implemented, and a smaller mounting screw
402 with a diameter d2 of approximately .157 inches can be effectively




42 inplemented. Referring now to Figures 51-53, shown in Figure 51 is base
12 with primary cover 14 positioned on top. On both the,Une term nal and
|.oad terr{;wgb A§ds of the base 12 and cover 14 conbi natcoms@moe203| ots 500
that 5 exten *romthe top of cover M2 to the bottom of base 12, as shown
in Figure 1. Engagenent walls 502 of a termnal shield 504 may be
vertically inserted into slots 500'unt |I internal |edges wthin slots 500
abut stops 502A,. res ldtsi ng:- in a dovetail ed engagenent between shield 504
and slots 500"’("?'?@‘.??"@5 3). "Such a shield 504 is conventionally used in
order to provide increased 10 protection to an operator of circuit breaker

10 from el ectri cal Referfing M@wtbﬁsgﬂré@5$-s53a§lﬁbmm Figurent isrbasect® with
connection with Iine termnals 52 and/or. | oad term nals, A 50 asee Figure 3).

For ease of i primery eevesi4 pasitioned oniepnQruboth dhe.ine tesminal and in
connection w ' ] | AT Gl e d?.pé,gr I nal
shield 504 i ng‘%}fﬂﬁ% eéhg%sgﬁ%%%at}ogﬁﬁjgndergl# ‘?&é‘?%g e %Ot%%roo-ﬁiétmr easons

di scussegl bel ewtenddron thertoproficoger Beicthe dottoltof laserti2nas shbwalinl Figie al so

i ncl udes protection tabs or protrusions : 0 i ¢ .ngs. out wardly
dur i ng the | s @ngagament weltsBRaP! 8 ierghaalansid 06 maa verboalligsaet
eventually s | : | % s;gﬁ(p P@M{? d 290
(Figure 51) o%@é%%@épﬁgﬂﬁﬁem%g@e .Bt rotée%l{t%go tanA'Eg%lﬂﬁﬁga

subst anti al | yircadovetailéd shgagementbetveeryshield50428@ slotstiOOFigure 83gnsur e
that tools or{ot her externg,.lg%névi es can not be .inserted therein and touch
an el ectri cal [Spch@shidldd04s ﬁamvef%enallwﬂed 'B&“%Hé@ Pfqvéﬁig"\&%"s&ﬁe
sufficigatly i gi.ch t ; ' L) ; t he

exenpl af&y enbgg‘?%gth@ot{rférgélrgﬁgg%%%%ﬁﬁé(r!‘br?cl u :é#{:] tablg%cg%éISOG) IS

nmol ded of t hetermmihalsiand cart be implementeddntconnectioalwitttlre terminals 52 andior ar y

mbodi t t int t Q_.hel t I nal. shi Mt hi
ot 500 by Jea BRI (Sead ais R neheas pHivHRIEPo oSy et " [
order to f6cilghichd 504 ResHWIFInGonABBIGH with tHeingitBahinalersd 6F diRtditiorédRes | ot S
500, each tab 506 preferablé;sncl udes a chanfered regi on 506A whi ch hel ps

to 30 channel 16r Teirminal shigld Sbincludea anlapesiura PROA and anapedsie PSR farze WO

01/ 1708f, PCT/ I?e'va’is%%%o iscussed 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 siots 500 and which eventually
substantially mates with a lower cutout or mounting area 290 (Figure 51) on

20 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 embodiment, terminaf shield 504 (including tabs

25 506) is molded of thermoplastic material. Protections tabs 506 of the
exemplary embodiment are not intended to help secure terminal shield 504
within slots 500 by way of an abutted engagement with cutouts 280. Rather,
in order to f4cilitate the upward removal of terminal shield 504 from slots 500,
each tab 506 préferably includes a chamfered region 506A which helps to

30 channel or direct tab 506 outwardly around, and thereby minimize



43. interference with, the upper |edge 290A (Figure 51) of cutout 290. As
shown in Figures 53 and 54, secondary cover 16 may be positioned on top of

primary Gpueinshé after termnal shield 504 is fully inspgivaonizep slots
500. As shown, region 16A of secondasy cover 16 covers the dovetail 5

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

over 500 miefEenSe S, el feackizomn MAGERSHTREEAGL T O CUer 16

and top 504A of shield 504, as shown in Figure 56. As shown in. Figure
55B, the bottom 1Asshowade Fidités 58 and\64, seéandary icovers16 malyde pasitonedng

t i 514 which | 25A (,Fi B4) _In, d .16
D st on B e Ok BAmaREOGHE JAAIEE e o B0k 4 ) el e e
508 is DOS't590.69ksas%\o\aﬁmégioﬁhSAta@eaeﬁdﬂw&%m f;&%rsﬁieaévé{sm rably flush

with the top surface 16B ‘of secondary cover 16.. 'n addi tion, cover 508
conpl eBel y cengagemeant between ishield:504 gnd slots A00 ipreventingiiemdvat of shielk y cover

oxt ernal aoc 04 WibSyt BSEHRg by A8 ekt e el it o 1B B0AAR SPIRRI 1 onal
protection t goan AMePsaESHdaN c6Vercrs is sb&ﬁi&'ltib’ned;lgterﬂﬂﬁaﬁ#ﬁl&%vé‘m :

preventing secondary cover 16 from being renmoved w thout first renoving
shi el d cover mmyhe pesitionachsuah thatit pveriam/region HRof caveri6and top\a4A508

Soon o SDeBr el kot W Hide Ml AR a0, 508, wgngBR(" " o
descrifiged bebgifacéBO8B of 8over508 incladesifAbbed ritamiwy mrdtrasioAs 514 /eHiéh on or
break |ine 511 that can be used to break off a region 513 in order to

adapt a part PBGRGR heleseSAsligure 54) insegandanyeoves 18 ansk pimany caver 8¢ circuit
ol ded of -t nEndERpUdE aRFEHefints WRRILHRR. wieH SNe7 0Bk fodiicfifts > ' °
cross- sect i osatch,thetop surfice/ 808/ thereofds degirabily flusinwith 1e top surfdcegi6B 56. - -
apor t o5 - 50SRESERIEOLEDVET dBn dp g oD, Coyer HOB GRS e DRSS I cavi ¢ y.
516 exizends  Bejik QBAYFRjUre 58FofSSeonaal dieP 161dMPdov¥rd Wirddubhe 59 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 secondary cover 16 from being removed
without first removing shield cover 508. As shown m Figures 55A and 558,
20 " shield cover 508 includes openings 510 and 512 which are positioned on top
of apertures 505A and 505B, respectively, of terminal shield 504, for |
purposes described below. Cover 508 also includeé a elongated cutout
portion or break line 511 that can be used to breaquff a region 513 in order to
adapt a particular cover 508 for use with the load téfminal end of circuit
25 breaker 10. In the exemplary embodimeni, termina_ll shield cover 508 is
moided bf thermoplastic material. |

Now referring also to Figure 57, a cross-sectional view is shown taken
along the lines 57-57 of Figure 56. Openings 510 and 512 of shield cover
508 are shown positioned over apertures 505A and 505B, respectively, of
30 terminal shield 504.. A cavity 516 extends between apertures 505A and




44. 505B. Cavity 516 6,fornmed in a housing structure 518 that is nol ded
into shield 504. As shown in Figure 57, a wire 520 extends through

openi ngs %}801/ 512 and through cavity 516, enabling scwimmoseal to be
conveni entTy an effectively inplemggted. Such a wire seal is a

t anper -evi dent device that will, 5 upon proper inspection, indicate whether
or not it was manipulated In order to renove termnal shield cover 508

fromits di spggidi heyw :.n Ei : ; ' 58 and
50, shown 1 v BYoRr Galy P18 d SuhbdH § rateing Sfiyele 98 BRS Moldedihes, 07 250
posi ti oned f oghieRIG0RL; tA®shdwn imFighrs 57a wire 526 extends throagh opehings $1852 t hat
correspond to nmounting holes 26 (Figure, 10 2) in {r ui t bre%a’_h rréo. Such
an adapt er i sand§d2@pddhreyoB cavitye bling a(‘!‘f'rte(ﬁﬁq? cbﬁ%&ﬂ%‘@nl g’d"'

conventi onal . i N B i hAidel ma
backpl at e 554%%&%&0’%%;8&59?#8&? aS\gigég?a:l?? ﬁg&gﬁéeﬁ%‘f[%?‘?(aégin}%o ?trarﬁélgt,
backpl atee 554ypon prdpef ifspeblfors iredicatd avhethertoxmptif wasaranipulBteckiplcader 1554

i ncl udes conventional tabs 558 that e? age ‘¥vith,a DINrajl, 15 and

stabi i zi ng t Fysowslrmingl shigldoaver HAR fropLiks Pispgsitign shown.infig - of
backpl ate 554 with a DINrail. Referring now also to Figure 60, backpl ate

554 al so includes RehiiLhoWdo BRjUré95S aRd 59! ShoviaPh Fiore 58lisisheal descri bed
bel ow. Adj acent toRSarm;'or guipge nenbers 560 are opgni ng or cutouts 562,

each with a bbreaker 20 withcyBIN eafl adapterHff pasitioneddor connegtieninsthedwtiame

SUbst ant i al |y of Ba3a 12 0y way R pied o BanEatestant o5 touBiRa AR 4 FadS . s 56
are easigy ang ﬁpﬂﬁﬁﬂgﬁﬁﬂe‘ﬂo.ﬁﬁﬁh%ﬁ adtipterig oliad & 6ndbié attachigient ofi npl e
| anci ng procesg that does not require any form ng, bending, or curving of

! f g, benc
mat erial . Al soirguithreaker thtoosconnentionalDidbaili AsshewnJa drigure B9, adapteses wi t h

Row also to FERP s Spudiaiie s5¥ drgld bARY Bider 556 AitnedEGmelyC 1 "9
el ongat ed cur gathoieiR] Badkphate 554 andulider556:ateanade of stamipedesteelan upper

region 574 and a | ower engagenent region 576. Each enga n 01/17081
: inc ges conventl%nal tabs 558 that engage %v?tgea bII\Y\%II,

PCT/ | BOO/ 0120 Backpjate 554 inclu
' 15 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 aiso includes
channeling portions or arms 560, for purposed described below. Adjacent to
arms or guide members 560 are opening or cutouts 562, each with a bottom

20 ledge 564. Rectangular stabilizing 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, or curving of material. Also provided on

25 backplate 554 is a curved protrusion 568 with a stop region 568A and a upper
spring attachment region 568B.

Referring now also to Figure 61, slider 556 includes a plate region 570
having elongated curved members 572. Each curved member 572 includes
an upper region 574 and a lower engagement region 576. Each engagement



region 576 includes a notch or cutout 578, for reasons discussed bel ow.

Pl ate region 570 of slider 556 also includes a stop protrusion 579 and a
| ower S%bla gt achment region 580. Connected to pl at epgRfHodt2670 is a
handl e portion %81 whi ch includes asdownwardly curved' stop nenber 582. 5
As shown in Figure 59 wherein backplate 554 and slider 556 are in an
assenbl ed state, plate region 570 is substantially positioned between

h I 60 will
bt por ¢ ondoen S el BBl of el i78, o regi Gk el b 0,
lateral |y tiFlatedegibnGTerahslider 566 alsolivohndes @ gtop protrision &70 aridedidweri g

tabs 558 which 10 provi de | ateral ut ment .t o upper .,regions 574 of curved
menbers 572 @Rﬂf‘%ﬂﬂa%ﬂ’@eﬁﬁgfﬂﬁ’s@qq o& Q\bewag& is:3 handjgo) |

sli d_er 556 'i:oﬁgin Ly ﬁﬁ'cwmtﬂg ﬁé%ﬁﬁl\n}a}‘dl?'chhf‘éa’ ttig 'tack t abs 558 thus

provi de enha connection be ate 554 and

slider 556. A spring 584 is shown connect ed between upper spring
attachrent regi onASGhBWIN iniFigurel 58 whersin b@@lﬁiﬂ%ﬂ@ldenﬁ@ateamm

regi on 580 of _sli 6. Siti. S spring biased
in a downwar ® E‘F'Pg@#sg%t ’\Rr %@ﬁﬁgﬁmﬁ%ﬁ“’&? gﬁﬂﬂ%‘%?ﬁ of slider
556 and st op chafinélh Sﬁﬁé'dkbﬁt€5554Al§rsﬂt¢hdbﬁ‘éhribllnb laffhé 569 wiwmwar d
movenment of slider 556 relative to backplate 554, as shown th

cross- sect i out portiang nbeurved members 572 if sliden 55649 a@ﬁmn@djprbef lateramo

angaged unde e, EoobRBEa AT epriiella 405485 ofe Rl tabR 4] i oo ' ¥
558 of1@ackplprévidé reral abuthtentas apper regiohsiST4dfaueded mefberST2 (WhigASI ti on
in order to enabl e adapter 550 to be appropri ately positioned on a DN

rai| before t@W@ngtpesitioned Qﬁ@‘ﬁ@ﬂl@‘?ﬂﬁe““g e PR if sfider 56 is alteyppteditoon i s
oo by SRIBFbl e SSRGS, B0Y 18 Bl BHicia LaBIRE B, Lol
portion 581 icenpedtiorcbetweeh Hackplate S$5¢anrk shider 5569ilbspm@584)fs shiawder 556
backpi at e 55onBoeAd Hebves Topar'sering gchment mian pFe 25 hedblas e s ur  ace
586. T{wreaf g, Io\béﬂﬁkbmgomédrﬂﬁbrﬁ%ubﬁ 596 0f liderBbb. NedditidHedldslih, 46

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 rﬁovement of slider 556 relative to backplate 554, as shown

in the cross-sectional view shown in Figure 62. Figd_re 59 shows DIN rail

20 adapter 550 in its closed disposition wherein a DIN rail could be securely
engaged under Iowér 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 DlN rail before the closed
25 disposition is assumed. The open disposition is achieved by upwardly pulling
handle portion 581 against the spring tension provided by spring 584. This
causes slidei' 556 to slide upwards. Handle portion 581 is pulled until lower
engagement regions 576 of slider 556 have sufﬁciénﬂy moved upwardly
towards channeling pbrtions 560 of'backplate_554"td enable the DIN rai to
30 make solid contact with surface 586. Thereafter, handle portion 581 is




rel eased, causingiidWr engagenent regions 576 if slider 556 to ride over
the DINrail, leading to the closed disposition described above and shown

in Fi gure‘ggg ,Bgf‘erri ng now to Figure 63, shown is D Npcanboeoadapt er 550 in
a | ocked H&R di sposition. This digposition is achieved by upwardly

pul l'ing handle portion 581 until-|ower engagenent regions 576 are
approxi mately above bottom | edges 564 of cutouts 562. Handl e portion 581

iS then tilted awa from.backpl ate 554, th : s ' 578 of
| ower e_ngagerrﬁ‘?as @Bﬁ&gml{)@gﬁge@éﬁt @'é&%&nﬂgﬁﬁ &g@;é“?%'m. gt op
protrusion 573}}&5%%@&%@2&Bf&é&%ﬁsﬁobﬂbﬁﬁesma"rﬂﬂslfmﬁx @76 from

failing throu uring the'initiation of this seating process.
The seating ofFigure®8hes 578 prevents slider 556 from sliding downwardly,
t hus enabling handle portion 581 to be released. In this | ocked open

position, adapter 550 can be Ixan LWJqoned on
a DIN rail wthout Efgerp%ﬂsmtﬁﬁ%ﬁ%?ﬁaﬁ*%&ﬂ%@@%&%g%?gﬁ(%Iq%él{s%d?der 556
in a cleared @Réﬁ@ﬁ' spion. Thisdispesition i§ @chizved b9 pwandiy pplling handleng on a
DIN rail is achieved, handle portion 581 can be tapped towards backpl ate
554, thereby @osiondii until lowersngagement fegiansot/BAre appERdmate: V& t hen

Figures 15 andoaam igddes B4 bf G 882" Highde Blin 81 i therii@ gy 737 " ¢ ©
circuit breaképniBadipidte &54, thepshiyérerbling notvhes $78aflawer edigagament poi nt ed
or raised region 602 along its top_ surface 106A._1n fhe exenpl
enbodi nent, péegieas57@ & ba seatedagaings Peﬁoméegg%s %fé@eﬁaff@%@ﬁwﬁ
F gure B, ” snaler e prelehElnitt Hodoent Reihchrd ram (iR birodgn 10" 81 o
circuit breakeutouls 562 toring tepinitiatisn 6Dihis seatingquiodesso Thesseatingofenbl ed
Component s of nefehes:aY Schreus shider SR Tara sInd HowbwetRI iR SEeBfeoc at e
et e SRyt ol s tobec i Shogetspin gttt
each si depl at ¢ah®® conveiedlly a0 ativardagemcly pasiiohedam a DIN rail without
15 requiring constant manual pressure fo hold slider 556 in a cleared disposition
relative to surface 686. Once positioning on a DIN 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 5§9.
20 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
600 and a pointed or raised region 602 along its top surface 106A. In the
exemplary embodiment, pointed region or protrusion 800 is configured slightly
differently from pointed region or protrusion 602.
25 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
assembled positions within base 12. For the sake of clarity, the other internal
components of circuit breaker 10, including those components associated with
sideplates 106, are not shown. Each of sideplates 106 is shown matched with
30 one of internal phase walls 20, 21, and 22. 1n particular, each sideplate 106 is



vertically slid into slots or channels (not shown) in its correspondi ng

phase wal | V\/nereby a parallel disposition therewith is achieved. Primary
cover 14 4, ﬁ,q i nternal phase walls 602, 603, and Gf4rigb126Pr r espond”
to int ern ase walls 20, 21, and422, respectively, of base 12. In

particul ar, the bottom surfaces of 5 internal phase walls 602, 603, and 604
are desi gned and configured to generally match up and mate together with-

when pri mar y VEBpERy st S BBl of dsaeli oplarin i s oBesring By,

process. |In aglrbbya Hlaf&sﬁééiﬁﬁﬂ Hefswiti8 aehiéve@smweovéwuhhauaéée 12,

t he bottom surfaces of I nt er nal hase wal | s 602 and 604 are

desi gned and isternal ghaseiwalls 602 &@Mr@%ﬁ@qf@@pﬁd to jntemal pbase)walls

el gt of -t 45 &0y pi B eSRatiey. Al 12 T HARtcuR i nosin SRR

r egi onss 600 _amemidBhade WalRBD2, Ebagmwaetm@aaranu%ohn@%aa@ behaey'se

sidepl ates 106, and the -internal mrg}Bonent s associated Therewth,

constitute amatchapians matectogatherwithdhe top sudacascofdntermals phasg walls 20i n

place, wi i 1 3512 rhalaiby! BRcMiRel GRBF 148 eblePalSaB hpge 12,0
wal | s of baseduniag th@essemﬁlypmesas I% aadition, vitste isideplités noetarreléeslﬂbn%b? the

rest of top rfaces 106A and are _positioned to make contact with the
bot t om surfad’\éI inbasg) 12 srhvspﬂbﬂa‘!{c%qfu@eﬁ@tphmwaﬂﬁéoaoﬁomw mary

5006, ‘Sha 0BLS se T SBnliaiRd h malaP B orkt ity BRLAEF WTRICRR *oo5n

605B, and 60%UrfacestQoA of mdeplatesanomlmoebhooegnmgsfoﬁﬂmncmad height 0502C
nmake cont act W|th sub flat, contact ces 606A, 6068, and
606C, respec PR 84Tfacess f% ?&F%@Bltﬁ B'i?ﬁeﬁ?ﬁj"%éﬂ Jeptens §00and 603

addi tional hqhgabn! ormematmgrtagém‘éri@ fipcitant 'bfé ﬁ §ﬁeh%?é’"‘i96e§r¥d tey

ensure that top surfaces 106A “w | substantla I rst areas W|th|n

base 12 to beﬂ@ma@nmﬂ%ammw%mﬁl#e@f“ﬂpﬂanVsmm during

This 10 very Raftdrs SRy Mot pihoe NN R PR B g SEGHR RS 10
aberrations |pmsubn|rqrdrwfugcﬂumqﬁs can cause the WO 01/17081 PCT/IBOO/01207
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When sideplates 106 are slid into their respective phase walls of base
12, pointed regions-sbo and 602 thereof protrude above the rest of top
surfaces 106A and are positioned to make contact‘v_Vith the bottom surfaces of

20 internal phase walls 602, 603, and 604 when primary cover 14 is positioned
atop base 12. In particular, pointed regions 600A. 600B, and 600C make
contact with substantially flat contact surfaces 605A, 605B, and 605C,
respectively, and pointed regions 602A, 6028, and :602C make contact with
substantially flat contact surfaces 606A, 6068, and 606C, respectively.

25 Pointed regions 600 and 602 provide sufficient additional height to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
will substantially be the first areas within base 12 to be contacted by internal
phase walls of primary cover 14 during the assembly process, thus ensuring
proper engagement of sideplates 106. This is very beneficial because

30 variability in parts and slight aberrations in the molding process can cause the




internal phase wale f cover 14 to not mate pert fly with the internal
phase walls of base 12 and top surfaces 106A of sideplates 106,

potenti al | ing sideplates 106 to not be sufficien d and held
in place (ﬁ(?ﬁﬁiéllﬁ ed regions 600 angg602 did not exi st;P.wm%?%ii nt ed
regions 600 and 602 5 contact their respective contact surfaces, they
accommodate further lowering of primary cover 14 onto base 12 (as cover 14
is screwed in place) by diggi

qging or piercing intg.t hei confact surfaces. In
the exenpl ar yiresmalkhasewal G@Mﬁéﬂ‘e& &@@Q@W@gﬂ)ﬁ&' hdheintemalphases 600
d 602 R ' @Bﬁﬁ t
Slnasti c? i(r)eA% ﬂ%ﬁgﬁaﬁ?%?%@%@dg%ggﬁ%\éﬁ eg?ﬁ ?%Zop'r es%ﬁ{a“?%gﬁﬁggn has

been descri bgideptatds 06t natibe sifipietlyengaged iandlheld inyplacs(ifi poirtedhanges to
formand detail nay be wi t hout .d rting,fromthe Irit and scope of
the inventi on'e%"%%nggéﬂ'%ﬂ‘%ﬁm: Wgewgﬁ?imn ‘I“Ebé?%lZO? 49 |

LT 11l il eh L : rﬂmﬁ | ' ter for
a ci rcuist i nt léér)ﬁrtaf)t'lttg%',r k'%‘JHJeé Cg%%géﬁet%&cégnr%&: %’?‘hﬁ*aa ac g?iaatfghﬁﬁl(:l{)‘ﬁ’gﬁﬂ% t wo
gui de nenber sofprimanycoveb 34 anto base/1D(asroover $4 issdrewed in plabs) bysdigding

backpl ate further inclJudjing a,' first spri attachnment region; a slider
siideably di stB'QB‘v"lﬂal"hﬁw @at@tauﬁa@%ngﬂﬁxam%mbeg&% lizing tabs,
said slider i ' in BOWEAH | 48 maAieo ring

di sposed bet \@gﬁb‘ggﬁ% g@?maﬁ%ﬁggéﬁc?@?pn?l ng atdtgc rfégﬁim regf%(t)énési' for

bi asi ng sai d ahd gamanncoveriidds miidecfthermoset plaktic.adapt er as defined in
claiml _wherein said stabilizing tabs are |lanced. 10 3. The adapter as
definedQ n claiml wherein said stabilizing tabs are substantially
rectangular in Sh%ou%h thegpreférRdsmBsdimeht oFthel preSomt ifvéntiheHa) Begrai d
backpl ate includes a 15 surface, and wherein each of said stabilizing tabs
i ncl udes an adesaribad with 8 sedain degree of particularity, various changes to form and

detail may be made without departing from the spirit and scope of the invention

as hereinafter claimed.
15



that is substantially adjacent to said backplate surface. 5. A DN rail
adapter for a circuit interrupter, the adapter conprising: a backplate

i ncl udi ngw@yidgsienbers and a protrusion, said protrusi Q@T/Iﬁ@/dlml uding a-
stop region and a first spring attachsent region; a stider—st ueab' V-

di sposed between said guide menbers and |nclud|ng a
attachnent region, said slider further including a mﬂﬂe ,”
spring di sposlqﬂ_ﬁ ween said first and second spring*a regl ons
al

for biasing s ‘ider in a first direction, said stop nenber adapted for
abutting said.st opA Dﬂgraihadaptelfforratdmultlrilermmee,rtbebdabteseonhpahmger in said

and_sai d 1115t Sp REKARSS Jeduding S GRs Biemkars and woHbStanGBs Bldnar o| dos
ﬂ | |S?I| |d| e |§ﬁ?d %%%73@?%%% iﬁ@%@%%rsgddnblmmmem region;

1 1ii111r 111111111;-.1sllddrlsm:leablyedtspaseakrbmeelufsamécgmde chembers ahdrsaidh sai d
stop ne war dl y .qurve rotrusio The adapt er as, defined
in clai whi?@# gb? 'idcﬁyﬁef 'HEE‘GE@@ 339311‘{;?!? ng gio %aﬁﬂ!’ st op
ronber and sai d SeL§ Ried Bt EaR aid FtCind sBrord

said cutout. 9. The g’?& te s defined in claim Ssﬁhc%éelsﬁﬁﬁ%%(}t stop rrenber
and said 10 regtooatﬂorstpaslngsatctdldamafwségiremme f ormed on opposite sides
of said cutout. 10. A DINrail adapter for a circuit interrupter, the
adapter conprising: a backplate including guide nmenbers, an abut ment

portion, and & fi Mhe adapteras defihednokiin 1 WHerRin sdié s&bﬂizir@%bs%rbd&ﬁé&d
dlsposed between sai d guide menbers and including a second spring

attachh®nt region and a cutout; a spring di sposed between said first and
second spring att §4A"ERLoter as defined in claim 1 wherein said stabilizing tabs are
| substantially rectangular in shape.

4, The adapter as defined in claim 1 wherein said backplate includes a
15 surface, and wherein each of said stabilizing tabs includes an abutment surface
that is substantially adjacent to said backplate surface.

5. A DIN rail adapter for a circuit interrupter, the adapter comprising:
a backplate including guide members and a protrusion, said protrusion
20 including a stop region and a first spri'ng attachment region;

a slider slideably disposed between said guide members and including a
second spring attachment region, said slider further including a stop member;
and

a spring disposed between said first and second spring attachment

25 regions for biasing said slider in a first direction, said stop member adapted for
abutting said stop region for limiting the movement of said slider in said first
direction.

6. The adapter as defined in claim 5 wherein stop region and said first spring
30 . attachment region are disposed on opposite sides of said protrusion.
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regions for biasing said slider in a first direction; and wherein said
cutout is adapted for engagi ng said abutnment portion when 20 said slider

i-s noved iwWogysReONd direction opposite to said first dipgggkdodizerll. The
circuit interrupter as defined in clasgm 10 wherein sard—stitder—netudes an

S
engagerent menber for contacting a DIN rail, and whe{Suiu i dlu is
formed in said engagenent nenber. 25 12. The circuit ﬂ ﬂm uﬁﬂ efi ned
in claim1l wherein said backplate includes a opening Tor ry e, and

wherein said | edge conprisés said abutment portion. 30 13. The circuit
interrupter ag, def Theddaptet! 48 defidediercidim 5avNerein €8id 510p! Hdftberads S OP
protrusion abutting said backplate and preventing said engagenent S
Sheet Has Beeflowawpeieunyed profrusioni1111 0111111111(111 WO 01117081
PCT/ 1 BOO/ 01207 5L nenber fromentering said opening when said slider is
nmoved in said second direction. 14. The circuit interrupter as ‘defined in
clairh §0 whe8ei n T dddpstekad définedbini ok S adefein paidi slidef MEIURS acui@tge, and
wherein said | edge conprises said abutnment portion. 10 | 1111111111111 HE
1111111 I N s antwhergin seid gap mamberandsaid sesand spring attachmant region-are-

formed on sides of said cutout.

9. The adapter as defined in claim 8 wherein said stop member and said
10 second spring aftachment region are formed on opposite sides of said cutout.

10. A DIN rail adapter for a circuit interrupter, the adapter comprising:
a backplate including guide members, an abutment portion, and a first
spring attachment region;
15 a slider slideably disposed between said guide members and including a
second spring attachment region and a cutout;
a spring disposed between said first and second spring attachment
regions for biasing said slider in a first direction; and
wherein said cutout is adapted for engaging said abutment portion when
20 said slider is moved in a second direction opposite to said first direction.

11.  The circuit interrupter as defined in claim 10 wherein said slider includes
an engagement member for contacting a DIN rail, and wherein said cutout is
formed in said engagement member.

25
12.  The circuit interrupter as defined in claim 11 wherein said backplate
includes a opening forming a ledge, and wherein said ledge comprises said
abutment portion.

30 13.  The circuit interrupter as defined in claim 12 wherein said slider includes

a stop protrusion abutting said backplate and preventing said engagement

This Sheet Has Been Replaced

il




10

WO 01/17081 . PCT/IB00/01207
51

member from entering said opening when said slider is moved in said second
direction.

14.  The circuit interrupter as defined in claim 10 wherein said backplate
includes a opening forming a ledge, and wherein said ledge comprises said
abutment portion.
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