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o (57)y Abstract: A circuit intertupter including a hounsing including an abutment wall, separable main contacts within the housing,

and an operating mechanism within the housing and interconnected with the contacts. A terminal is at least partially disposed within
the housing. A locking plate is positionable between the lerminal and the abutment wall for securing the terminal within the housing.



DESCRI PTI ON OF THE PRI OR ART Mol ded case circuit breakers and interrupters
are well known in the art as exenplified by U S. Patent 87 FebrPB2dd8

i ssued March 5, 1985, to Menna et al., and U S. Patent 5,910,760 issued
June 8, 1999 to. Malingowski et al.,}] _each of which is assigned to the
assignee of the present application and incorporated herein by reference.
A continuing industry objective with respect to many types of circuit
Interrupters is to be able to reduce the size and/or footprint of the
interrupter housing while at the sane tinme providing the sane or | nproved
performance capabilities. A major advantage of creating such a "smaller

package gsczg@ia;gw;rfmﬂfﬁsﬁ&ﬁ@iﬁhfvms%unﬁgféagﬁzzé |
gg?tsgir ?\u gte:i Sn zggt alc?és thg{‘ERn’Q to Ee owmm&olug: tnlgngf gog: Pgwt

interrupter t(y; i ca é includes a base into which a load termnal is
si t uat ed. F‘@zﬁOU ENORATHE INVWBNTIQIN| y accessible fromthe outside of

the interr I nect - external conductors thereto. The 27
February 23’8'%?9 bFﬂﬁMY%@EWl s al so connected to internal conponents of
the i nterrupt er, Tieugleseatinidiftioh bRtEERG |

ore ' mua%t@ng%@%g?ﬂérgﬂ’o od: pﬁ&r‘ﬁ nal can

Buring circuit IEyrrupter use, it has been note

sonmet i nes nRFE! ﬂPﬁ wiq 1osa Lindref siryiidatermupters havinga baseintowiiieh a load
particul ar, tgihinah@gefp€en noted that a load term nal sometinmes has a
tendency to rise vertlcally fromits position within the base. Such
movenent of the load termnal Is wundesirable, and can |lead to calibration

errors. Th (=Y %ﬁ' o provide sol utions whereby novenent

of the gjd@%ggrlﬁﬂahl ﬁé%ﬁgg ted. However, such solutions typically

are rel atlvelymd@d t:ﬁﬁtﬂﬂ:ultbré@@l‘sgéhcﬁfﬂtbrﬂlpféréQ#HﬁleﬂIEhdv»FFﬁ ek Adecause of
uch so

variability, éuﬂgp er corrponents In addition, s ions
frequently %‘8 9 ¢ i BatenNer A&03408dssued Marsht & 4 9851 terMrerneret maki ng
them di ffi il bnd O SNPAtRME 5 [ e,af or ement i oned
space constraints. Theref O?é@?ﬁ@‘rﬂsﬁepgﬂbg 8&3@%93 ﬁ‘d@@lﬁé’“&ﬁ q%faéﬁl sted
wher eby a |a§¥ich is assigned to the assignee of the present application and incorporated

herein by reference.

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

The housing of a circuit interrupter typicaliy includes a base into which a
load terminal is situated. The load terminal is partially accessible from the
outside of the interrupter in order to connect external conductors thereto. The



term nal could be effectively and conveniently secured to the base of, a
circuit Interrupter. It, would al so be advant ageous if su;qrpegwggmﬂt
could be effectively enployed In a circuit Interrupter having the

af orenenti oned | nternal space constraifts. Further attention is drawn to
DE 11 719 75'%&&@ ch di scl oses an arrangenent for nmounting a flat switch

i ece, withou Hiyisatisvalso loonaectaekbto Ind :
Pesi lient el eEEQhéi;S adapted to hold said gequt[ ?ﬁp@;@ggf&f ﬁfg?én@%@%%rpﬁl&h
I

of said hole! de dnachrism andperatieg enechaniemt i on, a circuit
I nterrupter as set (']j@ﬁd:] n I.ati ml_ is provided. Preferred enbodi nents of
the invention are di Egﬁuﬁm EHUPiRIpesRIdhhas besnmoted theedlosd Yo
SUMVARY OF THEomSYENEd H‘ i nyentiop, proovjdes a circuit '%[%an
interrupter that eet sa;!fvl ﬁ?ﬂ{ ﬁ%gg%ﬁ(}@{eq’ E’Qﬁ_{hiof"i i@dhﬁéﬂé@fﬂpt&f- decpadizotar, jt
e oy aopec e bashoteih) alodd tifuhal SR B h et dnsyiBien vartoaly
separ abl e nai GO%Hﬁamsitiba dithirodieel, badenr et i,ﬁg@e,inggf ngtthg L?%gmgﬂnmaﬁt!%
ustn

I s positioned, &et wetgn a termnal disposed within sai
abut ment por t 18teYfaRle; andicansiend towalibeation egrosai d terninal within said

housi ng, said | ocki te, lnclydin poi nted region having a point
inserted into the gﬁ%t’%@ﬁ@%’&% Fﬁﬁmpgf#? ke Bryvids solutianswheste9¥ement of the
PCT/ | BOO/ 01198ad4termiif ther ' apd advant ages of the present .
i nvention will becongégg{)%lgn?éf‘?%;n%g?éiad%&qy@rt ﬁHgfﬂ o¥0lelipng typicaliyptdren

f th f erfelativelinbortipiteated inkéesiyn LeNaRGiU ' fach .
dr avi ﬁgg -re5erqﬁelé,§g DE mlpﬁﬁ& OF TiE A ﬁ@é"@ﬁ’g‘ﬁ" eQTEHEbgﬁaﬁg? ﬁ’geféﬁab"ify.
|

Gramngs. o Epler.Gorapenents: dn adgition, sacbcsdlu'ﬂbﬁsW@Quéhﬁ%%@égfgﬂgéﬂ@bqg '

Figure 2 'is jArRXPSRSES WiV RS iﬁ{é?rubpataﬁ’m%hln%atrh%ng dificult to employ in circuit

interrupters having the aforementioned space constraints.

‘Therefore, it would be advantageous if a way existed whereby a load
terminal could be effectively and conveniently secured to the base of a circuit
interrupter. It. would also be advantageous if such securement could be

effectively employ_ed in a circuit interrupter having the aforementioned
Space constraints. ‘

Internal

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

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

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

is provided. Preferred embodiments of the invention are disclose

. d in the dependent
claims.



cover of the circuit interrupter of Figure 1. 10 Figure 3 is a side

el evational view of an internal portion of the circuit imv$@buﬁﬁ@20gﬁ
Figure 1. Figure 4 is an orthogonal view of the internal portions of the
circuit interrupter of Figure 1 without the base and covers. Figure 5 is
an orthogonal view of an internal portion of the circuit 15 interrupter of
Figure 1 including the operating nechanism Figure 6 is a side elevational,
partially broken away view of the operating nechanismof the circuit
interrupter of Figure 1 with the contacts and the handle in the OFF

di sposition. Figure 7 is a side elevational, partially broken away vi ew of

t he oper iml? i ] the contacts and the handle in the OV

di sposi t?%lrJl. %ﬁ??@?ﬂ"‘?&ﬂ?ﬁm evational, partially broken away vi ew of.
the operating nechanismw th the contacts and the handle in the TRI PPED
di sposition. ' gS si de . el evatiapal , rtjally broken away view of
t he operating ﬁi%ﬁ%ﬁ?%wmﬁpﬁgr%\mf%sgﬂw mwgqritb%_mégts;qﬂdmtge #B0Yes g

si de el evidentiindingegmrti al |y broken away vi ew of the cam housing of the
circuit inter ralggcro

f Figure 1. Fiqure 11.is another side e]evational,
partial ly brokén avvﬁ@ar\??e&/lﬁbfar{ ﬁépecgaﬂtnemﬁlé'iwﬁ&go'?:itB?fPe'slﬁqu?eﬁnao?'EQH'BgonaI
7 Febt ung . 2004 Mo D108 BBl LBo0) G B meraast A RonRbclEd B

ebru . ) ur s an orthogona
view of th afa(r%?epm%r 90;“3%‘32%@ ds ggh%haé??t%rﬂﬁeﬂ in;thates l%ﬁév%rp"%? ISFpQfifiased
Fi gure ﬁmt\w@emotemmab_rdisjpogfmwri]thw emOIEodsh'@ bnmnbabutgﬁgﬁrpbhwnlgfgs@ar e 13C
i s anot Vi ew the tri r_assenbl y. igure 13D is
anot her giotu%fgggﬁggg%!r@é/ %yd ??{g"qa?ivﬁthﬁg?a'as@é'ﬁﬁgy .Sa'éi Ig¢ifing phte fncluding: Aer
or t hogonatointee regidn hdving a pginbinsertegideithy abutment portion.



Figure 14 is an orthogonal, partially broken away view of a portion of the
circuit interrupter of Figure 1 including the trip bar asggmoyuandods S
bias spring. Figure 15 is an orthogonal view simlar to Figure 14 w thout
t he bi as 10;}@)@ n?EH Figure 16 is an orthogonal view simlar to Figure 15
with the bi 7% g. Figure 17 is an orthogonal view of PGIIBAVRHI%T t he
circuit interrupter of Figure 1. Fi gur4e"18 I s an expl oded orthogonal view
of a sideplate assenbly of the 15 circuit interrupter of Figure 1. Figure
19 is an orthogonal view of the sideplate assenbly, trip bar assenbly, and
crossbar assenbly of This and ethexl ohjests iamd advantagesi ofciet pregbsY invehkdn wilf

Figure 1. Figur ' rthogonal .. partially broken away view of the
trip bar 20 as?gégv%%gﬁgregﬁgrlo ﬁrrﬁﬁg'agtqfitﬂbe h%'?éwal%¢eﬁ9np9%05thecmrﬁferred
interrupter of Empodindnt takeroinc@nAddidnswilintHardthRaed atawihsy of the dual
purpose trip actuator. Figure 21 B is another orthogonal view of the dual

purpose trip actuator. Figure 22 is an orthogonal, partially broken away

view of tig triBm@me?yeﬂ@F%%R%mtrip actuator of the circuit.

interrupter of Figure 1. | gure I S an orthogonal view of the
automatic trip assenbipyreot isran ochogendl view eofr alphetde®fcasb ObiFcRiit Lintdrhiige 23B
I s anot her ort hg%gaﬁnéww the autonmatic trip assenbly. Figure 24A'is an
ort hogonal view of a SRIFSREIBVEMHANr e of the trip bar assembly of the

circuit interrupter Rifufd Zis gh dxplSdedViEW ot tHBades r Lot W
of the attaching structure., Fipgure 24C i's anot F\Bﬁﬁl‘%rt ovgg'néar{&o%%g\ﬁ/da?’ t he
attachi ng st r uctoNeE of e gitoyR inferruptenaf Figuts11.16982 PCT/ 1 BOO/ 01199 6 Figure

24D is angther orthoggnal 3 Vyd . ' structuyre. Figure 25A is an
ort hogonal vi ew of angaccesésg\r@");éa F ?éggpéﬁv%%?%* o a8 nfe Qqﬂi&o“‘qmg‘gmﬂf@t of
Figure 1. Fi gurataaptéeroffmguradr ort hogonal view of the accessory trip
| ever. . ; i ;
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
16 interrupter of Figure 1 including the operating mechanism.
Eigure 6 is a side elevational, partially broken away view of the operating
mechanism of the circuit interrupter of Figure 1 with the contacts and the handle

in the OFF disposition. _
Figure 7 is a side elevational, partially broken away view of the operating
20 mechanism with the contacts and the handle in the ON-disposition.
Figure 8 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handle in the TRIPPED disposition.
Figure 9 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.
25 Figure 10 is a side elevational, partially broken away view of the cam
housing of the circuit interrupter of Figure 1.
Figure 11 is another side elevational, partially broken away view of the
-cam housing.

Figure 12 is an orthogonal view of the crossbar assembly of the circuit
30 interrupter of Figure 1.



5 Figure 26 is an orthogonal view of the accessory trip lever of Figure 25A
connected to the attaching structure of Figure 24A. Fi gur @7%&bnispy 8004
orthogonal view simlar to Figure 26 with the accessory trip lever tilted.

Figure 27B |s.an orthogonal view showing the trip bar assenbly with 10
acgessory thopmflgvérs tgi |ted. Figure 2? i s an orthogonal ,PGIEPYY@IPY 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
ort hogonal view of tffiguneri3feisyancantwgomativiewsef thé tigbar sdserbly of hedircunt er

of Figure 1. Fi; le$. an_qrthogonal, partially broken away view of the
breakgavvay reg’ﬁ%ﬁgférﬁfgmegg. Figure 32 is an orthogonal, partially

broken away view of Ri%ﬁ'eblﬁﬁﬁg"a%@ﬁér pﬁﬂoé&%l@%@éf?h?ﬁ&?ﬁéras@h jye 33 s side

el evational view of the base and primary cover o e circul I'nterrupter
of Figure 1 showi ng RigikedEdr anather oethpoonal viskeof the trip bati apsembBd i s an

[ f | : ' t he se.of the i rcuit '
"nt er ruptor of i gur e S Rl bRB3o Ui o3R8 i ber SteEibr cak. avay
regi ons of the ci rCLEiigureHBEa'saupmeroﬂhogﬁrgqlwaw_loftﬁgmy@ar%séﬁbwj ort hogonal
vi ew of the undersi he circuit interrupter of Figure 1.

of .the base of . . f (
Figure 37 is a crosﬁ%ﬁﬂ%d‘%ﬁ'ﬂ OUﬁQGVQaiM@W&WwaW@L@vamm? dofitigeir e
30 36 showi ifcGi ' 3 Fk@?ré : I .
PCT/ | 'BSO;) glgggmﬁgﬂﬁge%@t??an or t”\'ﬁé%ﬁ@? t@?_@'@/ lo@%;éf\%&ef‘éiﬁg%é%sr RS- of
the circuit interr{jguse 16fisrnyartkogonsh sidw ginitae to &igure oidi wishedt thbeias

break- awgy r egisgﬂﬁg_of
Figure 16 is an orthogonat view similar to Figure 15 with the bias spring.
Figure 17 is an orthogonal view of a latch of the circuit interrupter of
Figure 1.
Figure 18 is an exploded orthogonal view of a sideplate assembly of the
15 . circuit interrupter of Figure 1.
Figure 19 is an orthogonal view of the sideplate assembly, trip bar
assembly, and crossbar assembly of an intemal portion of the circuit interrupter
of Figure 1.
Figure 20 is an orthogonal, partially broken away view of the trip bar
20 assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 21A is an orthogonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
25 Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogonal view the automatic trip assembly.
Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
30 . Figure 24B s another orthogonal view of the attaching structure.
_Figure 24C is another orthogonal view of the attaching structure.



Figure 35. Figure 39 is an orthogonal view of a |ocking plate of the
circuit interrupter 5 of Figure 1. Figure 40 is an orthogomabruappsddael |y
broken away view of the |l ocking plate in connection with the base and
primary cover of the circuit interrupter of Figure 1. Figure 41 is an

ort hogonal , WHH{16%2 | y broken away view sinilar to Figure PAI/IBOOIEOguUre 42
IS a cross-sectional view taken al ong fie 1ine 42-42 of Fi gure 36 show ng
support nenbers of the circuit interrupter of Figure 1. Figure 43A is an
ort hogonal , parti al Ia_/ broken away view of a hole and recessed regions in
the primry cover ofFighre 24D isuriothertazthogphalview ofihgwttaching bhrubiussir e 43B s
an orthogonal view of. a retaining device of &he circuit interrupter of
Flgure 1o Figure 43¢ BUre 704 igandtnpapnahdew of 8026¢eseonkieiaekanpf inrcut
nounting screwntdrriptér ofiFigiysbty i nterrupter of Figure 1. Figure 44Ais a
cross-sectional, partially broken away view taken along 20 the line 44-44
of Figure 43A showi r@glﬂ'ﬁé}/ﬁﬁiarﬂnpt@rwhegpmld’iaveo%thaianges:bewtripIewi:rth respect -

to the hoke and rec i ripary cover., Fiqure 44B is_a .
cr oss-sec%i onal , pa??ggﬁl%ﬁgﬁg%aqgé%@%\]/%m?rﬂcF%ﬁsofyot”plig@EP@ IBFe 28R gur e
45 is an expl odemhnecteddgdimabttadhivg strudtre didtiguraddApri mary cover 25 of the
circuit interrupter Ir_of Fi% re 1 along with a screw retai nnent plate. Figure
46 i s an orthogonal VYR 1§ RA asthpgRnal Mey pimilAT topTiaure 26rvighuthe arressoryn
orthogonal , paritipadver tile@ken away view of the screw retainment plate
positioned wthin a recessed region of the prinmary cover of the circuit
interrupter of Fi gurfdgure 2B i guodhagonal views isbewirigethattiip rosr assemblyf wah

01/ 1089 BT | PO TS SRR (L P ey bse. seeti onai . partiall'y broken
away Vi ew taken al oriigure@8 is an orthogonal, partially broken away view of a groove in the
base of the circuit interrupter of Figure 1.
Figure 29 is an orthogonal view of the primary cover of the circuit
interrupter of Figuré 1 showing a break-away region.
15 Figure 30 is an orthogonal view of the primary cover and base of the
' circuit interrupter of Figure 1. |
Figure 31 is an orthogonal, partially broken away view of the break-away
region of Figure 29.
Figure 32 is an orthogonal, partially broken away view of the break-away
20 region broken off.
Figure 33 is side elevational view of the base and primary cover of the
circuit interrupter of Figure 1 showing the break-away region broken off.
Figure 34 is an orthogonal view of the internal portions of the base of the
circuit interrupter of Figure 1.
25 - Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.
Figure 36 Is an orthogonal view of the underside of the base of the circuit
-interrupter of Figure 1.
Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
- 30 36 showing cufouts in the base.



line 49-49 of Figure 45 showi ng the screw retai nnent plate and the nounting
screw of the circuit interrupter of Figure 1. Figure 50 i g7#abRpmey depd Vi ew
of a recessed region of the primary cover 5 of the circuit interrupter of

Fi gure 1. Flﬁvg)ure 51 is an expl oded orthogonal view of a termnal shield and
the base aWN® Y1f%ary cover of the cirguit interrupter ofPGWIBIVMIN. Figure
52 is an orthogonal view of the termnal shield. Figure 53 is an parti-ally
expl oded orthogonal view of the term nal shield, 10 base, prinmary cover,

and secondary cover of the circuit interrupter of Figure 1. Figure 54 is a
partially expl oded oFGHER)88als an enthofiomalt\dewiofaan dritemiatl poetior of thec ei@ACt | On

with the termn ' se, Qrimary cover. .and_secondary cover of the
circuit interr ugitteerr?%?'l Ef 5@&53 Eé}ﬁvﬂ'ﬁﬁ ih%gg\aflgmgg] °5§'W1 FRiAf-Away eagiasts efe
term nal shi el dFigunwveB5, 15 Fi gure 558 is anot her orthogonal view of the
termnal shield coveL, esF;i?ﬁq_ure 56 is an orthogonal view of the term nal

shi el d cover, terni naBUresH §1an orhwgenalpfiewaf § lackingpjate ofitheairouitimtgrruptarer i n
a totallysssengf pigu,gﬁt e. Figure 57 is a cross-sectional, partially broken
away view taken along the |ine 57-57 of Figure 56 showing a wire seal

arrangement. 20 Fi gurigui8giQ is aarorthobbog opaatiallyibeokepl avidyeview bE e odidHoESIEtAPt er
of Figure 1 w tn\c n%@"{ﬁkﬁ acha t er connected tI?eret_o._l_:i gure 5971's an

ort hogonal - view © it the hasg aodinimant covaref e sisultinteruntereifigurei ew
of the backplaté¢ of the DI'N rail adapter. Figure 61 is an orthogonal view
of the slider of the_ DIN rajl adapter. 25 Figure 62 is a cross-sectional,
partially broken awdjouieeti isancarthogangl, thadially bnekedoaveay vewHimilareo Fgurbowi ng
a stop mgghani sgy. Figure 63 is an orthogonal view of the DI N rail adapter
in a |locked-open 'state. Figure 64 is an expl oded orthogonal view of the
base and primary covdgure3t® isfa ¢ross-sectianal viewttaken BloRl 1es life MQ&FP& g the

g
;g?'ﬁgggig 1?83' 34 gﬁ&ﬂin&”s{:gb&t b2 P the dircutt ?thr?ﬂgter g? |:4igl\.l/\lg 10.1/ 169
Figure 43A is an orthogonal, partially broken away view of a hole and
recessed regions in the primary cover of the clrcuit interrupter of Figure 1.
15 Figure 43B is an orthogonal view of a retaining device of the circuit
interrupter of Figure 1.
Figure 43C is a side elevational view of a secondary cover mounting
screw of the circuit interrupter of Figure 1.
Figure 44A is a cross-sectional, partially broken away view taken along
20 the line 44-44 of Figure 43A showing the mounting screw and retaining device
with respect to the hole and recessed regions of the primary cover.
Figure 44B is a cross-sectional, partially broken away view similar to
Figure 44A.
Figure 45 is an exploded orthogonal view of the base and primary cover
25 of the circuit interrupter of Figure 1 along with a screw retainment plate.
Figure 46 is an orthogonal view of the screw retainment plate.
Figure 47 is an orthogonal, partially broken away view of the screw
-retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.
30 Figure 48 is a side elevational view of a mounting screw of the circuit
interrupter of Figure 1.



9 DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now to the draw ngs and
Figures 1 and 2 in particular, shown is a nolded case ci rzc?tp:iebnjaﬂf?@d@pter
or breaker 10: Circuit breaker 10 includes a 5 base 12 nechanically

i nterconnected with a primary cover 14. Disposed on top of prinmary cover 14
i's an auxi | WQ8/1682secondary cover 16. \Wen renoved, sedurmdasyoicover 16
renders some internal portions of the &ircuit breaker available for

mai nt enance and the |i ke wi thout requiring disassenbly of the entire
circuit breaker. Base 12 includes outside sidewalls 18 and 19, and internal

10 phase walls 20, 2Rigurib 3% crbll.§sctiBhalOpSHAl l@rﬁﬁ;ﬁvié\&?ﬂeﬂ%@%

primary cover 14 for accepting screws or othér attachi'ng devices
enter ~correspoliif Ag4Ac digure 45pshowing thesssrew reteinmert plate ahdsthe maowntingi nar y

cover 14 to baé&e&’?"ftwhﬁ&'fﬂ{‘ﬁgﬁsgft%ggiﬂ%ﬁ%1are provided in secondary cover

16 for accepting screws of o devices that enter

correspondi ng hol es RigurtS0isain dv@fheldiBriew oPairé@isked Pidn dfthb Printary E&RMY
secondary_cover éﬁ to p{j mar cover 14. Holes 27A in secondary cover 16
and cor r e8pondi HJNRGIrEY 'E'ﬁ!”j FofiFightey). cover 14 are for attachment of

external accessori esFiggredes iy 4 : ; t tachment
of external accessor ilggr'_e( onﬁ/él?ggglgggﬁggmﬂ%\%e&@?% ?%'?'g%séﬁélggﬁdg@%w
Hol es 25, whi chbasgeand phiroagyrcayecofthiacircaibinterniferidf, Figurertary cover 14, and

into base 12 (one si ] hpl es a rovi deq for access to
el ectri cal teﬁm’ nal 'ﬂg%%%%ﬁr@l?@"%'r‘é%“ﬁgf&fdgmﬁﬁ gl which feed
t hrough secondary Cd-Vg.nremis@@rﬁaﬁmvf&pbﬂeb@xhﬂé?&fa!Wé@ﬁofftﬁ@fbr il SHIY

pri mary @8ver 4 and base 12, and are provided for attaching the entire

circuit bPeakerP3€sBHERNY eriteh andggaondary Gavepobthpicicuitinternpler of Figuredr. a
| oad 25 ter, t | g s aﬁ-ﬁﬁf? 1
fg(rle pl acgﬁgnsr o?rl aldg%l"{sel %ﬁ{so§tﬂl' r cul ?’%ﬁ’g&@ﬁ?fﬁﬁw%ﬁfﬁﬁﬁ?@aﬁvﬁﬁﬁ}hwﬁe?Lges

cavities 31, 3Xovahid copaettion withdbe tarminad Shietd, base Iprinmaesser, i@l sebofddrgui t
breaker 10. Se .16 1ncl S a secondary cover handl e opening
TNERRY RSl R iR

36. Primary cover er handl e opening 38. A handle

40 (Figure 1) protr FigeretSSaosah c3hogbRaliviees oBhetBNIAS shisld csvérsed in a
conventlﬁ%al manneré:to n%ga‘ll open and close the contacts of circuit
br eaker and to réd@rePplsanothes artbegons viewnofithe termimal shisidicover2004

Figure 56 is an orthogonal view of the terminal shield cover, terminal
| shield, base, primary cover, and secondary cover in a totally assembled state.
Figure 57 is a cross-sectional, partially broken away view taken along the
line 57-57 of Figure 56 showing a wire seal ar'rangement.
20 Figure 58 is an orthogonal view of the circuit interrupter of Figure 1 with
a DiN rail adapter connected thereto.
Figure 59 is an orthogonal view of the DIN rail adapter.
Figure 60 is an orthogonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.
25 Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism.
Figure 63 is an orthogonal view of the DIN rail adapter in a locked-open
‘state. '
Figure 64 is an exploded orthogonat view of the base and primary cover

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



WD 01116982 10 PCT/I1BOQ 01199 in a tripped state. Handl e 40 may al so
provide an indication of the status of <circuit breaker 1@7\41@@;@@/2@@@
position of handle 40 corresponds with a |l egend (not shown) on secondary
cover 16 near handl e opening 36 which clearly indicates whether circuit
breaker 10 MO @Ne¥8eont acts cl osed), OFF (contacts 5 open)ecrasooiiri9ePED
(contacts open due to, for exanple, an%vercurrent condition). Secondary
cover 16 and prinmary cover 14 include rectangul ar openings 42 and 44,
respectively, through which protrudes a top portion 46 (Figure 1) of a
button for a push-to-trip actuator. Al so shown are | oad conductor openings
48 in base 12 that shield and protect |oad termnals 50. Al though 10
circuit breaker @Q@PEQNQQEHESPBEFEBRE@]ENB@BIWNT breaker, the present

Ie,nvgnf Io(r)18| Itﬁdln(rjlgl | Is?é% ”H' °"5?%V%2 Bl 4W'QUV8§ f?ffac{é @E@VHF %mgivgﬁﬁﬁ
partially in phisra moldedfcage it in @l@ﬁ*rorheeak%r $00@i}cusf‘ﬁi‘é'aﬂ& ﬁ) incRtes a
t erm nal Oandalﬁwtermna 52 here i s shown a plasma 15 arc

accel er at Pon cht@ifete Bechanicallydnterroangstsd W\*Btﬂﬂ"fﬁ@'y@ﬁwry?%d)famedmmhop
extingui sher asgge y

operati ng n"echanlgﬁ;hG gr?ﬁhg tsfé?‘P\é‘leh ;qrgs%ﬁéﬁﬁé%act% 'n% \@Be r%WBYﬁqa in
Figure 3, each $eresdant c@\rercwtrebdaaksnméﬁniemllpicmlmmof tiael ciretifiBraakerO0,
line term nal c_acce atJon nber. .54, sl ot notor assenbly
56, arc 20 exti%‘?adal%z %'E{?RBP 3’8‘? hgdﬁe%tﬁPLigﬁqgg%W§semly efdhe galita and
described bel ouitcuRefreamceBIaSequtiﬂaluﬂaﬁ%u{wdé%éuﬂe\k@né)ﬁ‘?Bénﬁnl% ANn@npaP of
conponenté and their constituents for the sake of sinplicit ferrln

i

agai n to!Pi gur ePPBseadlisnely 2, nc; 22. FHglaseouondnings 2Hoaee arovsjedelnquﬂa:varyl onal

Covers 14 and 10VRR,1HeF  BSCerfthaC shitils. v BREF atgbilld MeVioesstuad: Rfter
separ at e upper edrsspondiog ham@mbbpmﬁgéealdn bassemifcﬁif&témhl@ prigbff cdvel 94

assenbly 56B. r..s]pt tor assenb 6A incl ydes an upper slot notor
assenbl y housin emﬁ) ﬂp%ﬁ“@g§¥ﬁgk¥8 Pg?waefw SeeRRdans ARYREd 6 faBper

sl ot notor assesdeepting Qér@ﬁrsfiﬁotl%rfﬁtﬂaéﬁh}g1de|v@é’§rtha9c|e?&er%ﬁ'r%pé\§ﬁﬁ§r%l)és or
15 . openings 24B in primary cover 14 for fastening secondary cover 16 to primary
cover 14. Holes 27A in secondary cover 16 and corresponding holes 278 in

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

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

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

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

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

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

circuit breaker assembly onto a wall, or into a DIN rail back pane! or a load

25 center, or the like. Surfaces 29 and 30 of secondary cover 16 are for placement
of labels onto circuit breaker 10. Primary cover 14 includes cavities 31, 32, and

33 for placement of internal accessories of circuit breaker 10. Secondary cover

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

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

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



30 56B includes a | ower slot notor assenbly housing 70 within which are

st acked si de-by-side | ower slot notor assenbly plates 72. Z?I%gfa(?ﬁgo@{ld 72
27 February 2004 WO 01/16982 PCT/1BOQO 01199 11 are both conposed of
magnetic material . Each arc extingui sher assenbly 58 includes an arc chute
74 within WHUA%Pe positioned spaced;apart generally paRCGIBEYOLMgul arly
offset arc chute plates 76 and an upper arc runner 76A. As known to one of
ordinary 5 skill in the art, the function of arc extinguisher assenbly 58
is to receive and dissipate electrical arcs that are created upon
separation of t e #pedatateofHandie 40imay alsolpreviieran iRdicatison obtheosatug Jfi gur e

To. *Each cont act Sheregtey ety P8 posipt SEhandleab cOmeSeamiarvih alpgend

nmovabl e cont act (nat sh@&np bARKcohASN ERIEAB AedONAR) c :
stationary cont.aﬁilpa%rsm 82 suppor?riyng tehereon a spa?idg%g!r@ %%ﬁ&é%ff@%gﬁy Each

stationary cont"d nivRethes cispuilcbrealsen 19 is O éeoridarts closet)), IGFE ¢earitagts 52
and, althgugh h 1 rm 78 is electrically
connect ed ?o ;@‘fe@bgm'?n'w naI ggtm%tgo&gﬂ%mgi go’a%f:r%@glpief' ga SMeppfTess
\é\,hi ch t (rj aver sescardiion} \Setondafy cc?vergiﬁ ahd gﬂkﬁarylébﬁ:@ﬁq;;i ﬁlg\ruabafte@@l'nﬁulfar

| sposed on an | a artjon of base 12- (not shown). Actuation™o
operating nec haér#é rgﬁd%jh Eﬂd éi4wﬁﬁ§f{er°t'vg)§s@ﬂ?l{éﬂwhﬁhdé'?ﬁilqieﬁ)éIt_@Pv,podi;:mséG;
crossbar ‘assert{FiguR5 pord BATbEs BASH-Rokip RBor! ALPHHIAYE b GrdfuchH! ©f

a di sposition whi c@lqgl aces novabl e contacts 80 into or ou
di sposi tion of WEBKGSi4&in kase 1A thatyshigld lenti protéct adaetminals sczomih@ﬁ%bar
| e

assenbl y186 i ncdidd V. cl. cam housing.88. for each nova
contact arm 78. K %?&%H%i@bkgdﬁge%?s%%ée@uf rPlhéﬁggF'WHﬁsk?’ﬁ@k%Btriﬁ)Bfﬁsenﬁ\hi ch
a novabl e cont detensiomis7gotilisniteat tatfadr-phadesipesdtidn. Under nor nal

ci rcunst ances, m)vaFg{?fP cont act rotate in unison with the rotation

‘5 78 rotate j .
of crossbar assenbly 85¢ Qﬁﬂtﬂ?wfﬁ&saé%)gﬂagm@l&@@arofag@mleyam.i s
rotated 25 cl ogartiaig beskeRQHidYEsNE ' td ) pgechani sm
62. However, it js?to be nqtyédnthg‘f%ya@?fi%bogﬁ'lde@gﬁ} g%%%?# '%noéw'free to
rotate (withinMeviRgaipadterminaliffeand g ling tarminal 52afThere isfshownsplasmassenbl y

86. In ppgticulaps acdeferafdr 8hdinber 54 comprising a slot motor assembly 56 and an arc
extinguisher assembly 58. Also shown is a contact assembly 60, an
operating mechanism 62, and a trip mechanism 64. Although not viewable in

- Figure 3, each phase of circuit breaker 10 has its own load terminal 50, line
terminal 52, plasma arc acceleration chamber 54, slot motor assembly 56, arc
20 extinguisher assembly 58, and contact assembly 60, as shown and described
below. Reference is often made herein to only one such group of
components and their constituents for the sake of simplicity.
Referring again to Figure 3, and now also to Figure 4 which shows a
side elevational view of the internal workings of circuit breaker 10 without
25 base_ 12 and covers 14 and 16, each s!ot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
motor assembly housing 66 within which are stacked side-by-side U-shaped
upper slot motor assembly plates 68. Similarly, lower slot motor assembly
30 S6B includes a lower slot motor assembly housing 70 within which are

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



dynam c, el ectro-magnetic situations, each novable contact arm 78 can
rotate wupwardly about pivot pin 90 under the i nfluence obrlFcBhiA ?amtlc
forces. This 30 is referred to as "bl owopen" operation, and is described
in greater detail below. Continuing to refer to Figure 5 and again to
Figure 3, oP&Yfl$Hg 27 February 2004 WO 01/ 16982 12 PCT/ IPEIGBON1DY

mechani sm 62 i s shown. QOperating mechahli sm 62 is structurall y and’
functionally simlar to that shown and described in United States Patent
5,910, 760 i ssued June 8, 1999 to Malingowski, et al., entitled "Crcuit
Breaker with Dafediath ramposed ofmageetit ateriaPat ent Appl i cat i on Serial No. 5

Eat on Docket No. 99- 279 il ed Au ntitled "Grcuit
Interrupter Wth A Tri gﬁg %ﬁrlﬁg b‘yr#'ﬁﬁ;'@eessﬁ’ﬁ AfgCta L wgthin hot h
di scl osures of whichr@pesitidited %&H%ahﬂj&‘?ﬂe%l@?g@%fgﬁ@l@%ﬂ% connec% od to

nmechani sm 62 co ri s&( a handl e arm or handl e
handl e 40), 7S ead anvipPer a runger 76 Aiprown mggheeoﬂmruma% an 10

interlinkdlo | ivol pin 100 -
which i ntgerl in é" hgggrla ﬂt @Sgpn&&ni%%gwwsﬁéé?%y 5E pref’ﬁ'é[ﬁ%é‘dl ink 98
is pivotally idissipatereleticsi anistthatyreesredted uben ksepdralién By theavneicts B

I nternmedi ate t | e I vot pin 102, and with crossbar assenb y 86 at
pi vot pin 90. Bﬁgﬂr‘d"é’hgregkg cradl e pivot pin 104 which is laterally and

rotatably di sposed lRsfuiAg e & FRlre QSJWSEdaﬁB? ‘FR/%W §€3H?%Ef‘ﬁ|sm

support nmenbers or sidep Iates 106. rot
limts) via cr aRﬁ"@erW'lCUEbFﬁaB@MO-AEGOh copntavi Mmbi;j &0 fﬁgﬁb@)%m Hs

Guch & moner S PRSRERPRER SRtk SHERERAaring nciRgh p Tagiabli egrtaridtut o
portions of a temcka s@juonary%taﬁtmn@ﬂeuﬁﬂorﬂng tiGedh 3QtatioRaR) EoMdct 8
operation of ci 10, as i s described below. A mai'n stop %ar 112

k
is laterally dl%b%'s%ﬂ S eé'?ltagﬁ I B4 le glectisally gannrcird trea line itemminak 52 t he
count er - cl ockwizg, SRHERGR Mot Shovi, %Qbﬁn%abﬁeégﬁfdcl&%%’ élé’ctﬁ 5:§p€%ctwt h

el evation of that part of circuit break partlcu ar as
oper ating mechd® am%tgm@ammsep showmis aOFPssbar assembly 86 which traverses the

15 . width of circuit breaker 10 and is rotatably disposed on an internal portlon of
base 12 (not shown). Actuation of operating mechanism 62, in a mannel;
described in detail below, causes crossbar assembly 86 and movable contact
arms 78 to rotate into or out of a disposition which hlaces movable contacts 80
into or out of a disposition of electrical continuity with fixed contacts 84.

20 Crossbar assembly 86 includes a movable contact cam housing 88 for each
movable contact arm 78. A pivot pin 90 is disposed in each housing 88 upon.
which a movable contact arm 78 is rotatably disposed. Under normal
circumstances, movable contact arms 78 rotate in unison with the rotation of
crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated

25 clockwise or counter-clockwise by action of operating mechanism 62. Howaever,
it is to be noted that éach movable contact arm 78 is free to rotate {within limits)
independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
upwardly about pivot pin 90 under the influence of high magnetic forces. This

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

Continuing to refer to Figure 5 and again to Figure 3, operating



25 disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
di sconnected or open disposition. An internediate |atch 1@4F@5n§9p2@b4rlits
| at ched position wherein it abuts hard against a |lower portion 116 of a

|l atch 'cutout region 118 of cradle 94. A pair of side-by-side aligned
conpr essi on Y&PHPHREs 120 (Figure 5) su&ﬂ as shown in Uni tREI/IBPANES Pat ent
No. 4,603,408 30 is disposed between e top portion of handle assenbly 92
and the internediate toggle link pivot pin 102. The tension in springs 120
has a 27 February 2004 WO 01/16982 PCTI |1 B00/ 01199 13 tendency to | oad

| oner portion 1@@cbanismas is sBéwagDpuratingmetharisied i@sBubtaidilh andl4. I n the

OPEN di spositiop _sho in Figure 6, latch 114 is prevented ffom unlatching
cradl e 94, not V\futnﬁg(?'ﬁaisﬂ'@'ﬁrg%“h'%srshﬁU“taé'ﬁ'sqe@ﬁf'b%'@éﬂii@dtfﬂetastﬂ’&tent end

thereof is fixegd,g10, 78036y I y r S ugnl 2 trip 5
mechani sm 64. As is descr-iegéjéﬂﬁns?tr}%?g%&atgw%%ﬁo%ﬁt g'ﬁ@eéa&rgg@éﬁ?ﬂwplzz
i s spring- bi as¥ilh DeubleRateBring” ahd tk3i BatenbApplication Serialads.i on agai nst t he

i nt digte | at 114. Thi is th t d tch enment found in all
i sooe 1 She o) o BathnPodist N PRI i Ris i o i94g. omiiter o | s
descri bed bel owCittQit Retbeupien WilhoAVTHS NbaHaRRNT HaQﬁ?Sﬁbi‘&féd@ﬁl?@réiﬁﬁh s

shown for the %%LS osition of circuit breaker n thr's di Sposrtion,
contacts 80 andP® discfasuresievhich arecipaemerates hereimby refetence. \Dperating

oor e o acnteu R RRHERE R bbbl ik °
attached handl ehansteef), a copfiguned pldte oo Cradtel 94 rareumbgdle GhROBVASE
pi n- 10213 bo 1 erirERk ok ehfoef8 kg RS apiPRBE Sagisd ikl Bir $90 ooy
causes Upper Laggre LI oE o0 | oy cladtof Liwe BogkIAREA: ofRIAHOS 120
posi tion shown '8 ’@"@GF@@”‘%MR@&%@@@'@ 86 byiwayt of ardiotermediatemtogglzt linkn Wi t h
the count or - ol dalouPs "o Pkt otk s8Rl 88 B SUR3ERRD, FPaddehing "o |
causes novabl e afadle pivot pin0478hich is tertilly and totatablydi$ised between parallel,
15 . spaced apart operating mechanism support members or sideplates 106.
Cradle 94 is free to rotate (within limits) via cradle pivot pin 104. Also
provided is a handle assembly roller 108 which is disposed in and supported
by handle assembly 92 in such a manner as to make mechanical contact with
(roll against) arcuate portions of a back region 110 of cradle 94 during a
20 ‘resetting” operation of circuit breaker 10 as is described below. A main stop
bar 112 is laterally disposed between sideplates 106, and provides a limit to
the counter-clockwise movement of cradle 94.
Referring now to Figure 6, an elevation of that part of circuit breaker 10
particular associated with operating mechanism 62 is shown for the OFF
25 disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
disconnected or open disposition. An intermediate latch 114 is shown in its
latched position wherein it abuts hard against a lower portion 116 of a latch
‘cutout region 118 of cradle 94. A pair of side-by-side aligned compression
springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408
30 s disposed between the top portion of handle assembly 92 and the

intermediate toggle link pivot pin 102. The tension in springs 120 has a



cl ockwi se direction and ultimately force novable contacts 80 into a
pressurized abutted disposition with stationary contacts 8% fehtyghs2dg be
noted 25 that cradle 94 renains |latched by internediate latch 114 as

i nfluenced by tri mechani sm 64. Referring now to Figure 8, operating
mechani sm 6¥QW/18¥dwn for the TRIPPED. disposition of ci rRSIBLYAKker 10.
The TRI PPED di sposition is related (eggcept when a manual tripping
operation is perforned, as described 30 below) to an automatic opening of
circuit breaker 10 caused by the thernmally or nagnetically induced

reaction of trilpndendydtnilsad River poktion NBusficradie 9dfagahet the ilRPmEakle RRGE WO
01/ 16982 PCT/IB,P%Oll%ﬁQ %ﬂ; current flow, n%gbet ween | oad conductors 50 and
line conduct or s' 52, INthe OREN disppsition shewa it Figere:by latehdd 4iis pravesteddeami n
detai|l bel ow. ReHlateHm e ] .AS rent with
a magni t ude exceedt?ﬁggyggg Q@w%ﬁ%%ﬁﬂ{ﬁﬁ?t@éé%@?ﬂags %ﬁPﬁOEtgg%égg???%gﬁgghani sm
64 to rotate trens tharedd iskxsaibipjactdsy « ruletablestdp bav assamblnd 22 e trigor i ng f or ce

bi asi nbl . 1Rt . It e .di t d f i nt di at
Caroh S1a0 T <NectEnise, K S RBEEHHoE e elRlb GG B9 2psamien 1826 beon
held in place adprinhdiegedinthé eéurikéﬁctaékmaé%taﬁaﬁaputreét%iégf%irﬂs%ﬁ%e and enabl es

it to be rotated counter-clockw se under the influence tensi on springs

120 (Figure 5) AgMadigtelatahntl4cthipistherstandsid atchamangereant doindying® and t he
i nt di at td}% il o)l j ing. J. . of th
It ggglr-ge alr ?aﬁgerrent Sﬁ?ggggﬁ%ﬁ%&e B%&n@%‘%ﬁ@éﬁ%@ gtéedd]gléﬁ(g%{@i@ﬁ'cﬁﬁﬁ ©

upwar dly to thudescabrrbbelowossbar assenbly 86 to similarly rotate. This
rotation,Qf crossbar (—Tlss.enb cl ockwi se nption of nobvabl e

lﬁl 51:6 causes a § |
contact afms 78, redIfETIAY Now g i%”@&;é’Pﬁfqt'Bﬂ FCNAPIsTHEL I dowariarthe The
above sequence OF dipogition roﬁ!%lﬁédiﬁbl‘éakerhﬂﬂqh&hi@‘?jiéﬁ%isﬂignpé&ﬁ&ﬂ% 80 a3

i nternedi ate di sposition between its OFF disposition (as shown in Figure
6) and its ON dreSIosed (rontact withwach etherywherebyeleaginad cumentimay fid PPED

Chshomis LoD, Sigadeasise Hictine Biind R o BT Sohifp SR B\CES o
oper ati on whi cldisposilieschandiel 40namtbthais|fixbdlyattached handle assembly 92, are
15 . 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 fo the top of handle assembly 92. The
influence of springs 120 causes upper toggle link 96 and lower toggle link 98
to assume the position shown in Figure 7 which causes the pivotal
20 interconnection with crossbar assembly 86 at pivot point 90 to rotate crossbar
assembly 86 in the counter-clockwise direction. This rotation of crossbar
assembly 86 causes movable contact arms 78 to rotate in the counter-
clockwise direction and uitimately force movable contacts 80 into a
pressurized abutted disposition with stationary contacts 84. It is to be noted
25 that cradle 94 remains latched by intermediate latch 114 as influenced by trip
mechanism 64,
Referring now to Figure 8, operating mechanism 62 is shown for the
‘TRIPPED disposition of circuit breaker 10. The TRIPPED disposition is
related {except when a manual tripping operation is performed, as described
30 below) to an automatic opening of circuit breaker 10 caused by the thermally
or magnetically induced reaction of trip mechanism 64 to the magnitude of the



Referring now to Figure 9, operating nmechanism 62 is shown during the
resetting operation of circuit breaker 10. This occurs VWigb@:eg%(—yﬁQ@(% 80
and 84 remain open, and is exenplified by a forceful novenment of 'handl e 40
to the right (or in a clockw se direction) after a tripping operation has
occurred 25V4EVHE®R | bed above with re@gect to Figure 8. DXI/BAMHI® 40 is

t hus noved, handle assenbly 92 noves rrespondi ngly, causing handl e
assenbly roller 108 to nmake contact with back region 110 of cradle 94.
This contact forces cradle 94 to rotate clockw se about cradle pivot pin
104 and agai nst cument flogsirgg betwetn $eud cgsluttds 6Fiagd tiae ThndldbrsB2 TRsat ed

bet ween the top andle. 30 gssenbly .92 and the internediate toggle |ink
pi vot pin 102, Sﬁ%ﬁaﬁ%ﬂ#ﬁ"ﬁd@?&@ﬂ'%%@a%% d ingetgi beloys For@yrpesss 01199
15. portion 124hefe, biréufifsteadeyd ' ' arm or
end of internediate |at cﬁ 114.u¢$s§§€§3%é%?%2¥ ggﬁé nt 8%%2‘8?%@@5 Patch 114

to rotate to tREedelgrminesithreshaldowillicause triromkohanismibrlde rotate tripddrhat  t he

bot t { . di i ti ' | at chi ith tri |

bt | SacouBl | OSSN 128 Lk fRisk o fertb HRTE sBnd fortd bEsIr AR e RS | o

the force agai nisttheapgbsite difédienfahcﬁéﬁéﬁfrohﬁﬁ@rmedi@%é l@kﬂ\atl‘i‘%t.t?uilé hte lheftt t
ortion of Tatch cutou

over a small -angular ipc t, causing |ower

region 118 to fB&BE‘f'ﬁg Pf/]lamﬂa@iﬁ%§ cry @8ﬂr€‘é‘ﬁ’?gﬂ1@dlb&ﬁ8meﬂhﬂ macecat i s now
abutted at its |oue | ' : I a&rcult. Qreaker 10
Is then in the OFF B?gggs??tg ?jcgrllrhﬁs:?lg%ﬁlt ir:]b'ﬁl%n ﬁ%ﬁéﬁg %',a%ge%’dtﬁa%edfbéatﬁa may t hen
be noved count efoWitefcKogkwisg undarttbe irfiuehce obtensida sphirgON0 (Figeei 8)i on

depictedqsphn Fig (W the | atchi ar ene bei ng di st urbed)
unti | cogp acts @B&g%tgﬁé%“g%“ e §%ﬁ‘68§@?ﬁ%ﬁ’"@ﬁ'®%%J?(Q@\ednteémetaﬁe cal
contact with eatggletinkpivotewe16T., Thé resultRaaiol fdﬁ@ﬂé ' '

exists, a trippi ng operpzli‘ﬂﬁgn such asrdg@; \gﬁédagﬁi&gg{gcrl egh?@girbgbtle wth

respect to Fi guPd8s Rl Bfarthiorkacotafied clockwinsi ang uryvardlyite U8 cause 84 to
ol o™ Lo 38000 00 B i i THR o BBt el
functional |y si®® Faysesa clockwise motion of movable contact arms 78, resulting in a
15 separation of contacts 80 and 84. The above sequence of events results in
handle 40 being placed into an intermediate disposition between its OFF
disposition {as shown in Figure 6) and its ON diSposition (as shown in Figure
7). Once in this TRIPPED disposition, circuit breaker 10 can not again
achieve the ON disposition {contacts 80 and 84 closed) until it is first “reset”

20 via a resetting operation which is described in detail below.

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

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

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

to the right (or in a clockwise direction) after a tripping operation has occurred
25 as described above with respect to Figure 8. As handle 40 is thus moved,

handle assembly 92 moves correspondingly, causing handle assembly roller

108 to make contact with back region 110 of cradle 94. This contact forces

cradle 94 to rotate clockwise about cradle pivot pin 104 and against the

tension of springs 120 (Figure 5) that are Iocalted between the top of handle
30 assembly 92 and the intermediate toggle link pivot pin 102, until an upper



that described in United States Patent 5,910,760 issued June 8, 1999 to 20
Mal i ngowski et al., and plates 68 and 72 thereof form an eg¥eBfiaplsooac! osed
el ectro-magnetic path in the vicinity of contacts 80 and 84. At the

begi nning of a contact opening operation, electrical current continues to
flowin a MHIEB2contact arm 78 and t hrough an el ect ri cadrasomoicsveat ed
between contacts 80 and 84. This curréht induces a magnetic field into the
cl osed 25 nagnetic | oop provided by upper plates 68 and | ower plates 72 of
upper slot notor assenbly 56A and | ower slot notor assenbly 5613,
respectively. Thosion. 128tk cfid : ¥ i ith the
current in such,a nmanner agﬁf%bgt%gﬁﬁ%%ga%l\'f/lgﬁtlnhh%ﬁpggng%QiABfe
contact arm 78 1"%3%'%@’@?1@114dffhi§(ﬂbiutmemﬂfem5%tennl$cﬁane3at86 1d8do Sdtay ©

nore rapidly se ' r t he. ni,t u 0 he el ectri cal
current flow ng%agﬁgm&iﬁ;? Ct% Hg{égtdrogg‘gggeq' i SE&E?U&?@”%@PW‘DI 1 16982
PCTI | BOO' 01199 theeafuotatesito & dispssiin shinterstching WigY #ipQidr BS80mBIPN23 0 80
and 84 separate, For . ver ' rrent (an overcurrent conditfon), the.

hi gh )
above process pmg{)?%re%esf’ﬂée‘d h\gﬁﬁf%?)%fﬁ“ BelewatThem, wheo the fstcadgaipstihandhs ch
h bl | ' in 90
the movabl e comaibirerbibd handid Mreto i ittt ] ga\épﬁ%gﬁ?ﬁ%'gém pin

and separates contacts 80 and 5 I's rotation b B of
crossbar assenbtausiw lowar Boripo W16 wé fatclopetoat degioni 1 Sstodercefullyl aBassgaiRgd i n

United Stat R 8 9, .1 e ne, 4, 1974, to Spoel man and

i m:orepor a? egs hérﬁfgfﬁhg% Igfc riﬁ%@?'cgﬁ%ﬁg‘g@gyﬁg%ét its lower epd %Bﬁgbtffp_chﬂf of

cont a;:fts 80 anda?edn'lblyaﬁizf'i@irﬂﬁf l?]i’%bké’r fUéFAéfliheﬁ%thg@:Ff B%H{)jéiti@{ stibvid InPP! N9
oper ati on.generated by trip mechani sm 64 as escribed above |n

connect i E ' rﬁ&w&ﬁ@nghﬁq@@m M3y thembe mavied wouster-tiockwise (antte &) shown
cong 10 i . ) T o ) ; oy

el udling one of "afasifie O BioBsitn BRREis T FouhB Y MbBR BE FGRMS Cam nousi ng
88 includes a cHfANgPOIENbheing thButiedpusti dcontaetscBthand B afe MOATBIASSIONOEP! | NY

128 connect ed : || r_126 and,the bottom 88A of housing 88.

Housing 88 is jféfgﬁﬁf,' éﬁ?‘{e}!?%f é%@?‘l‘@%%“h@%ﬁ- 33‘?“’%& AN VerCHFreRbl | ower 126

22@{ Rz 'L S;pr i gg c;bggiéion Agigexisisea tApting Bpbrati@gsat Xs HEPIERY Y ddigrifsd Si de of
189 © aﬁ)ove w?th respect to Figure 8 may again take place causing contacts 80 and

84 to again open.

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

20 Malingowski et al., and plates 68 and 72 thereof form an essentially closed
electro-magnetic path in the vicinity of contacts 80 and 84. At the beginning
of a contact opening operation, electrical current continues to flow in a
movable contact arm 78 and through an electrical arc created between
contacts 80 and 84. This current induces a magnetic field into the closed

25 magnetic loop provided by upper plates 68 and lower plates 72 of upper slot
motor assembly 56A and lower slot motor assembly 568, respectiQer. This
magnetic field electromagnetically interacts with the current in such a manner
as to accelerate the movement of the movable contact arm 78 in the opening
direction whereby contacts 80 and 84 are more rapidly separated. The higher

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



Figure 12) that extends fromthe bottom 88A of housing 88 and which faces
the direction of contacts 80 and 84. 20 During a bl ow open7y¢Rghah} Sib4as
descri bed above, novabl e -contact arm 78 rotates clockw se about "pivot pin
90, as shown in Figure 11. During this rotation, a bottom portion 78A of
contact armPPIdf¥E | arly rotates, causjng it to abut th@CESBOOMII%Ram
follower 126 and force foll ower 126 doanard, thus conpressing spring 128.
An opening 88B (Figure 10) in the side of cam 25 housing 88 enabl es
(provides clearance for) this rotational novenent of bottom portion 78A of

contact arm 78. niEgeetis interationtari he nIS8 duickly EIMEGHBY ankigll S@fdrite, @y that
which is necessar&mt@henabl e this novenent, with the resulting size

det er i ni ng how'$ Fyrrent(an avereyrenteondpting) dng aboverproess grovidemtigsA of
housi ng 88. Ca (RHS | : L1 Lk ‘
approxi matel y Ing[\el)gjl-éwi t hp‘%ﬁﬁodt %%Jc?ggﬁglg?%‘r’\@ﬁag? ﬂ%‘b?\'#&e Qﬁf_&%ﬁt ?r_ﬁn Zﬁgur e
%1. 27 Fib(r) U?I’h yfoszulim?g$ f:?wsmlmd fl#tmt : pfmsml andtgeﬁtnetepmntacwal%n@f | :
arrier e | .and effectjvely protects spring and cam
fol | ower %26 fr%}fﬁﬂgt%%ﬁ%gegéd"%%qﬁqd§nfﬂ#a‘i’° r 8p2&mbly 86y féus Blawrerensuch a
bl ow open oper abpperationid shawaiand i i ' irection
of contacts 80 aprjld denqu crosrfsb%%@cggﬁmg’%%sﬁagést%n%ﬁé'%?"hé'gsgl ockw se
ﬁ‘fféﬁ r

during the subslé 16Tr: to Bpogiinen asddnenrponatedyeereindiyerefdrgnta,iand
mechani sm 64, t : ' erates with barrier 130
wher eby t hi s pr%@g@t@ Ig%ﬁ@ﬁ%ﬁfﬁﬁﬁ{&%ﬁgggﬁ%ngﬁﬁ(}&n 8?%9?8??1'8’ UrURas
protection, bartheeesuB3of Bippinigaperdtionsdenenatet &yrip hRchahivsies gs of cam
housi ng §§ In & .gx(sngl ar%‘ enboctl mani{t g_est seen in Figure 12, 10 barrier
130 i ncl udes to‘é) 83V 8RB B ORRGCUP R BI9UER Bngat ed openi ng 130C  whi ch
are included only for facilitating the nolding of -cam housing 88. Referring

now to Figures 13A Ref&ring3ow tbHiguresd1d,3H, ahBapNshdwri il Mghar1o ,gsds%ggl y 122
of trip nmechanism %? Assenbfjrc?/ 122 includes a trip bar or shaft 1 to
which is connec{®¥ of AAORION 9fdpsrafinadmeshanism Padncluding aae nétheccami p bars 15

T4BA and 1485, e e DL Agsy BB e RouSRE o B REAREY debth | bl ow
follower 126 disposed therein with a compression spring 128 connected
15 between cam follower 126 and the bottom 88A of housing 88. Housing 88 is
configured for allowing vertical motion of cam follower 126 against spring 128.
A barrier 130 is integrally formed on the outside of cam housing 88 (see also

Figure 12) that extends from the bottom 88A of housing 88 and which faces
the direction of contacts 80 and 84.

20 During a blow-open operation as described above, movable contact
arm 78 rotates clockwise about pivot pin 90, as shown in Figure 11. During
this rotation, a bottom portion 78A of contact arm 78 similarly rotates, causing
it to abut the top of cam follower 126 and force follower 126 downward, thus
compressing spring 128, An opening 88B (Figure 10) in the side of cam

25 housing 88 enables (provides clearance for) this rotational movement of
bottom portion 78A of contact arm 78. The size of opening 88B is preferably

limited to only that which is necessary to enable this movement, with the
resulting size determining how far barrier 130 extends upwardly from the
bottom 88A of housing 88. Cam follower 126 is forced downward until it is

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



Magnetic trip bars 144 are tapered In shape, and are integrally nolded with
trip shaft 140. For reasons discussed below, nulti-purposg HebirnyBatRer 146
i ncl udes, as best seen in Figure 13E, a push-to-trip actuating protrusion
or 20 region 146A, an interlock trip actuating protrusion or region 1466,
and a trip WHHEFBAce surface or region 146C. Trip bar asRa@BIIN22 al so

i ncl udes, as best seen in Figure 13A 7an intermediate latch interface 150
having a protrusion or stepped-up region 152 and a cutout region or

st epped-down region 154 with a surface 154A. Also connected to trip shaft
140 1s a cont acthe pegittoningbef hdrder 13Bthencubdiastiallyand éffectio@p pidteger e 13D)

f dinth ' t,h f. Ref [ to Fi 14, 15 d 16,
Shown i ' Fi gur A0 ZBEnd S Bowst 125.56MhohaRoRS ahd Bebrsick Ard aen nt er nal
components of coraed HuliEak®Y a sﬁw«bw%;saatiémsﬁ@wchﬁomok\%rrdsasﬁagb3'%1221

which is rotationally disposed between outer sidewalls 18 and ase
12 (Figure 2), Tramdmdirectionof aontgctsi I 84 A5 crosshanassemidy 88éntheor t i ons

200 of sigepl atg; 02 .9f | nt.e 2 Febr uary. 2004 WD

o 10083 98, Pc@iﬁtéé‘ggf’g'ﬁﬁéggﬁ'gig?eméfq%?q%'?t EEI]'%I,‘aAnt PRBIGOSAICE 12 (onl y
p_hasle_ walt I ) ZOAS@glera:tedlﬁydﬁp meol;@isdn@uﬁ%a?ﬂﬂtodm ?gAmm ﬁcﬂfsiﬂd‘&i sake ?ft _
sinplicity). est . shown i n. Figures an wherein a portion of trip
bar assenbly 1?2093@%%@%%]935”65\@6 "ﬁ‘@l’é@’a@@ prgtection issqniipieds, Insaddition y 204
is formed in | aqd H : [ ' ' nd of
a conpression spmﬂ%gﬁc%ﬁ?ﬁg w%lﬁ%r g?o Eg?%ﬂgﬁgé?ghﬁﬁﬁgﬁs@%@ct. ng
cont act regi on ofs8amMusing88.yindhe exemplary embadimertt biest sestvintRigure 120f trip

bar asseq@ly 1 fa@i: 1 ts jnto ' A (Figure,13D), t hereof.
Posi ti ongg as ﬁéﬁmggr!ﬁﬁg&%@%@ 8@‘%&%@%@%7@3&9 |%%'3%t§%°aﬁ ”Sgﬁg st ent
rotational bi awtich are inclutied pnipdor fastitemhl thd RRIdiIRY oPsHrR B8asSing 88C! | bed

bel ow. 10 Ledge 202 of wall 20 is positioned sufficiently apart from

pedo. ol oakui e ol SIS Bpw 8 ERERER oA 5, 43 HD aniEi Y aboweien sroi ded
by Spring 206) assebly 22afitfpireghanisei 6. | ASseMbIfIF22 frichiRrdsOKRWar 67 sRAP N
e omdon ot & SH0t0 SN S CPUHRRSS T s or patiis 192, magnetic i bocs
15 or paddles 144, a multi-purpose trip member 1486, 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 integrally molded with trip
shaft 140. For reasons discussed below, multi-purpose trip member 146
includes, as best seen in Figure 13E, a push-to-trip actuating protrusion or
20 region 146A, an interlock trip actuating protrusion or region 146B, and a trip
interface surface or region 146C. Trip bar assembly 122 also includes, as best
seen in Figure 13A, an intermediate latch interface 1 50 having a protrusidn or
stepped-up region 152 and a cutout region or stepped-down region 154 with a
surface 154A. Also connected to trip shaft 140 is a contact region 156 that
25 includes a cavity 156A (Figure 13D) formed in the underside thereof.
Referring now to Figures 14, 15, and 16, shown in Figure 14 is a portion
of base 12 with a portion of the internal components of circuit breaker 10
inserted therein. Trip bar assembly 122, which is rotationally disposed between
outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and

30 vertically held between portions 200 of sideplates 106 and ledges 202 of intemal



15 cavity 204 to be easily noldable. Opening 208 has a width wl that is
smal ler than the diameter of spring 206 so that spring 206 Fdgganraipdecone
laterally dislodged fromcavity 204. Spring 206 is easil goisgepbl edtl nto
circuit breagker 10 by vertically sliding it into cavity efore trip
bar assenbl YOP¥3%% installed. A "li ne of sight" 20 ass B0 hus

provi ded which beneficially enables assénbling personnel to easily see

whet her or not spring 206 is appropriately positioned. Positioned

bstanti al | it hin int | . phase wall 20, spring 206. does not occupy
valuable | n%/e\r'\h'yf]ses‘%@@eﬁgadﬁ@%?f QﬁsPe’gt%%'fﬁsﬁéegw‘:ﬁﬁﬁ?ﬂ t@@?{ﬁget may
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i ncl udes a mairP 30103 Ieentasy regiers 196 (paiialylcub away fottease wéilldstration) 27
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portion 216 andPasitioned as such, gwingi 206 rb¥ideshe colrteetlogiavisé ang deRkRGNt
i nearly offset i.n the exe enbodi nent. Lower latch

. : | _ .
portion 218 i nC’PL%gg%'g%%Q@'%%gﬁﬁap P@@FW@@E 1%{2%%9" AUpgseHHesanibed hielove 220A,
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15 cavity 204 to be easily moldable. Opening 208 has a width w1 that is smaller
| than the diameter of spring 206 so that spring 206 does not become laterally

dislodged from cavity 204.

Spring 206 is easily assembled into circuit breaker 10 by vertically sliding

it into cavity 204 before trip bar assembly 122 is installed. A “line of sight”

20 assembly is thus provided which beneficially enables assembling personnel to

éasily see whether or not spring 206 is appropriately positioned. Positioned

substantially within internal phase wall 20, spring 206 does not occupy valuable

internal space, and Is not directly exposed to hot gases that may be generated

within circuit breaker 10. Such gases would flow in the direction of arrow “A”

25 (Figure 16) between the internal phase walls and the sidewalls of bage 12, with

this direction of movement causing the gases to substantially flow past and not

into spring 206. Because spring 206 is a compression spring, it is easy to

fabricate, leading to more accurately held tolerances and, thus, a more
consistent spring force.

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

includes a main member 210 having ends 212 which are bent towards each



Figure 19 shows trip bar assenbly 122 in conjunction with a portion of the
internal workings of circuit breaker 10 including, in parbpr¢ebalary ddse
shown 15 in Figure 18. As described above, trip bar assenbly is laterally
and rotationally di sposed between outer sidewalls 18 and 19 of base 12, and
is rotati oN¥¥Ié¥Pased in the counter:clockw se directi RFIHPOEPLPNg 206
(Figure 14). Figure 19 shows the | at chi ng arrangenent found in all

di spositions of circuit breaker 10 except the TRI PPED di sposition. Lower
latch portion 218 20 of latch 114 is shown fixed in place by internediate

| at ch i nt er f aceoth&Pahd i Which@e f@ﬁﬁ@dT’ﬁbhésjcﬂ'?odehlr@@rﬁMO”Eﬁ’t%n&irngﬁ é?ﬁrmam
assenbly 122 bei ng_. part1| ally cut awa for ease of | ustrati

particul ar, cut®EbeEgiSis 20 mpper laéﬁ"bhot’ﬂg!ﬂ 218 apdoadewardatel pmrmn 3#8).tthe5| on

152 of interfac 0 of
latch 114 in anlgfatclg)ﬁ)t%t‘t g}‘g&bgm %% eE ﬁ%ﬁs%%ﬂéw% E’ fﬁ%g&%ﬂpﬁﬁa g)e ?
interface 150. Upyer latctpointiqro2 18 mnluﬂéﬁacp‘roﬂnadmglretiidh Qmwiﬂﬂ%oﬁéﬁi&dr%@ehard
agai nst Igvver p&ﬁ&on 116.0f latc utout region 118 of cradle 94. Because
latch 114%is pr 204 F UM IPIORG22e rotation due to the engagement of

| ower latch portion 218 with internediate |atch interface 150, the

abut ment of upper I&%&férnpgrnbmm]s@ﬂcﬁmgut-és 18 anld ¢99ghow,ﬁ)4qf§,_§-et1l3qscounter 30
cl ockwi se rotat., on of not wi t hst andi ng the spri’hg tension

(descri bed 27 #Bﬁ'@ﬁf"@%%@@ﬂe\ﬂé \ghich éolaterplyrdisporsddietesen sideplatas) 06.
e nced 5, Wt ok ol P4 AT NS i B b

operat I on as descri bed trip bar asse kwi se
(over comi ng t heprefpusions ordindenta 224 dv sidep!labss $08,ipnoviding g, plwtlwé@fbrsur face

154A of ter | I h, | rface 150.tp ro e a romits abutted, 5
engaged JH‘gl at ﬁﬂ*ﬂ?‘f" O\fﬁtﬁ' 1‘&?[?& FUSPS &Sl é&%l‘“ ?'ggﬁﬁtﬁﬁdpﬁt%@i’*ﬁ?@h 114.
This di sengagermmfdrrﬁ&Mr@Sthéh@taﬁm bﬂ@t&l’piﬁﬁﬁn tR¥ RRICkWiRE fireBorf ivh e 94 to
rotate latch 114 in cl ockwi se direction, thereby termnating t har d

abut nent bet wedifcl g4 KiRPINEQResRtioMas dereribed BRlowo4, and r el eaS| ng the
cradle to be rotated counter-clockw se by the aforenmentioned springs until

10 operating nec hanIFﬁnréaglsﬁoWQ thi Bar &8 3RMRY 928 ROl BoA it d P&dioRPve 1 N
connection w t h Figure 8.
the internat worklngs of cm:urt breaker 10 including, in particular, those shown
15 in Figure 18. As described above, trip bar assembly is laterally and
rotationally disposed between outer sidewalls 18 and 19 of base 12, and is
rotationally biased in the counter-clockwise direction by spring 206 (Figure
14). Figure 19 shows the Iatching arrangement found in all dispositions of
circuit breaker 10 except the TRIPPED disposition. Lower latch portion 218
20 of latch 114 is shown fixed in place by intermediate latch inferface 1500f trip
bar assembly 122 (a portion of trip bar assembly 122 being partially cut away
for ease of illustration). In particular, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of
protruding region 220 of latch 114 in an abutted, engaged relationship with
25 surface 154A of interface 150. Upper latch portion 216 of latch 114 is shown
abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
' Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,
the abutment of upper latch portion 216 with cradle 94 prevents the counter-

30 clockwise rotation of cradle 94, notwithstanding the spring tension (described



There are several types of tripping operations that can cause trip bar
assenbly 122 to rotate in the clockw se direction and thepghyrel bp

cradle 94. One type is a manual tripping operation, wth the I oni ng

t hereof 15 shown in Figure 20. Figure 20 shows a portion of the internal
wor ki ngs of WREHEt breaker 10 within pase 12, with bas@CIABAIMg been
partially cut away to provide a bett ef? vi ew. Shown Is trip bar assenbly
122 and multi-purpose trip nmenber 146 thereof. Along the outer sidewall 18
of base 12 is an integrally nolded dual purpose trip actuator 230 of trip

mechani sm 64t hatiove$ eXferR@cky 'b9@ﬁ@|c§ddfé‘mttﬁg 1%&&1@@25!@%%& ﬁ%@g@@g& or

downwardly. Referring now also"to Figures
actuator 230 iPestif asdesasibed below;ddp bar asseblytad i rolddd bl@deBeShOW ders

234 which defi r button d to bar-like nmenmber
232 is a body (Feibohiy f/s stp{‘ﬁgég'?ﬁ"?%P’%f%&%’sﬁ’ﬁé"&%@tﬁ caysipg susiree 2368,
Body 25 reber UG\ ofinferdediate N THRMARS 15000 A3 Ayl fism AGdbARA e cOf
Body nenper 236 als gas a first tab nenber or%f sh-to-trip nenber 240,
and a setond t%{waasﬁﬁ Atienshinwih gertoucing, ragion 226 ofjatermediater lah21 14The

b - d b tor n be
advant ageous! y i aachfetemertendbicti i sBHGRRER lSrgfidtilingi of

bypass nol di ng retate lajeh pig lnI arolodkwige diréctiar thierely %ng;gﬁﬁg@ié ﬁ&%ﬁf .

PCT/ 1 BOO 01199 tr I S asse ed into
circuit breaker bﬁ@%?}@%%%&gﬂﬁgw%?fé 3’?\‘5 eiedlet4. andgpleasingitbe spring
244 is i t aradle s bé EHURBSCEI Pekinlid Brath

act u:atsolrn ggnaﬁxg ae] ed r(btbtzbd% of bas]e 12$é) ?}%%af 244ﬂhﬁwg?@ﬁs\é@§pan

upward bl%s f o PErFRIJRechanism 62ism thekRIBR lmqmtmmotmaibed)audwe in

rectangul ar ope@hAscthd :ﬁ\%‘? ry cover 16 (Figures 1 and 2), with
shoul ders 234 abutting vﬂpwa e%ggal nst a bottom surface of cover 16 so as

tolimt the upward_vertical novenent of actuator 230. As shown- in Figure
20, dual purpose triThesaraseserap hpesof frinping operdticnscthat ¢araadsiertdip bar de 236A

AR i b ol e e R A
94 One type is a manual tripping Operatlon. with the functioning thereof
15 ~ shown in Figure 20. Figure 20 shows a portion of the internal workings of
circuit breaker 10 within base 12, with base 12 having been partiaily cut away
to provide a better view. Shown is trip bar assembly 122 and multi-purpose
trip member 146 thereof. Along the outer sidewall 18 of base 12 is an
integrally molded dual purpose trip actuator 230 of trip mechanism 64 that is

20 positioned such that it can be moved upwardly or downwardly.

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

230 is comprised of a curved bar-like member 232 having shoulders 234
which define a top portion or button 46. Connected to bar-like member 232 is
a body member 236 with a first side 236A and a second side 236B. Body

25 member 236 includes a rounded portion 238 on the bottom thereof. Body
member 236 also has a first tab member or push-to-trip member 240, and a
second tab member or secondary cover interlock member 242, The above-
described configuration of dual purpose trip actuator 230 can be
advantageously molded without complicated molding processes such as

30 bypass molding or side pull molding.



outer sidewall 18 of base 12. In this position, push-to-trip menmber 240 is
| ocated just above push-to-trip actuating protrusion 146A.2@f|:egﬂjaw2mr pose
trip nenber 146. When button 46 is depressed, the resulting downward
novenent of 15 actuator 230 causes push-to-trip nenber 240 to contact
push-to-tri FVEUEEEi ng protrusion 146;1and move it downwdCATRI0/MHEr eby
causing trip bar assenbly 122 to rotate in the clockw se direction (when
viewed, for exanple, in Figure 6). As described above, this rotation of
assenbly 122 releases cradle 94 and results in the TRI PPED disposition
shown in Figure 8. S¥hemdualpurpasatipsast aior?3disassemblediiptoairtuitbmyakeB0 t o

its i4H i | 1, n_fo upon top portiqn, 25A of button
25 i's no | onger rsredh ridlia BT ¢l G thBRe RGP agH Fomaonaet
trippi ng oper atwitnthéaeonddibgortioh 288 andusteridé Hedreen éstaﬁ)?@BﬁtaﬂP a%é@g;@' SO
provi des a sec%ar% cov&r i nterlock tripping operation, the functroning
of which is shoffit 9'1P3EPJer SHINg 244 thpg BFYides ahunward maﬁfqr@?lgﬁti:tg:tu;ul)tetter
b Kk 1 it
U on Act tat o Sap G on R ae BouEctdtduler SBkn R BR8N Be e rmer
146 such that skc(figey 1 aoda?), Wi’ultizhdétddtrs Bﬁfitrdmltt_ ir@tﬁ)wad![yca;ﬁ ptﬁ%ﬂgybgﬁgl O\I/vf
' | ock tri ' reai on . mul ti- purpose tri .
secondary coveriHech & P B %ﬁmﬁ{he ipya ﬁri%gﬁaca%?%@ﬁgmtm -

hi t but230pwey [ EEa : ;

82} 1%‘832 I(;C'Ia'/:JBOOPOIlsghsswmgﬁZ’l i::.:I%l!r'rrpe)zr es'gingtnmgptr’i nglj.rﬂ244 (tﬁo% sﬁ@mﬁ#ﬁ&#é e 22

for the sake ofthatfirsliside 236A of bpdymembes2 ﬁéﬂwamntnmwtbpumms?trtﬁ/(va[d! Y,
causi ng cond i I an nterl oc rip
act uat i ng@r egi gﬁl&i‘ﬁ%ﬁgsn%ﬂnhg\?tg%%"ﬂ%gg?a %l4c?§%cgap§ay5$g{§6§ IS 3"_?9%%?%ar
assenmbly 122 i mutere:ictamutmofaaaseotﬂwmmgdm?mcm M‘smdlﬁetﬂpfw‘rheﬁié{%i" 240 ig') gurAg 22

or the cl ockw di rection when \vie . for exanple, in Figure .
((jescri bed abové‘?&\tﬁ Jé'sf%?%‘ﬁ %?Btf"t"@@\é\&?ﬂﬂg PiiBISION B%ﬁfe@f pHlticAuspese tind
results in the nfdghb¥tE3edi sposition shown in Fi gure 8. Grcuit breaker 10
| ncl udes automatic thermal and magnetic tripping

When button 46 is depressed, the resulting downward movement of
156 - actuator 230 causes push-to-trip member 240 to contact push-to-trip
actuating protrusion 146A and move it downwardly, thereby causing trip bar
assembly 122 to rotate in the clockwise direction (when viewed, for example,
in Figure 6). As described above, this rotation of aséembly 122 releases
cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring
20 244 causes dual purpose trip actuator 230 to return to its initial position when
force upon top portion 25A of button 25 is no fonger exerted.

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

25 Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut away to provide a better view. Actuator 230 is positioned in
relation to multi-purpose trip member 146 such that secondary cover interlock
member 242 is located just below interlock trip actuating region 1468 of multi-
purpose trip member 146. If secondary cover 16 is removed, shoulders 234

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



10 operations which |ikew se can cause trip bar assenbly 122 to rotate in-
the clockwi se direction and thereby release cradle 94. The7HebHEhPG4 O
providing these additional tripping operations can be seen in Figure 7
whi ch shows circuit breaker 10 in its ON (non- TRI PPED) disposition, with
latch 114 aMR448%82hard agai nst |lower portion 116 of | at clCTaBtEM199r egi on
118 of cradle 94, and 15 latch 114 hel& in place by internediate |atch
interface 150 (Figure 13A) of trip bar assenbly 122. Also shown is an
automatic trip assenbly 250 of trip mechanism64 that is positioned in
cl ose proxi m t yedmpression BBF i ' Lo ly 250
I's provided for cgg%h phasg r(‘) ﬁi‘?ﬁgﬁépé%'ﬁé%f?}r@%%h%%a%%gﬁ3|@§§%1 y 250
interfaci ng wi t H$AAUSSS agkeatan?3q ta move upwanily,ausing secendziy cegsret i ¢ trip

bars 144 of tri; I rihed in detail el ow. . Referring
now al so to Fi dﬁtre@gaﬁ% and Zggé,g%QR%%?%%ICEgtﬁ%ﬁtgﬂthgsregpn &ﬁ%ﬂ'ﬂﬂ ic trip
assenbly 250 anuove 8 upwardiytherebp estativg trip'bdrsenmdly 1286R%hd BbiMer-of the
structuregand gqr?erati 0@ of, automatic trip assenbly*250 and 25 its

component ® is dGviREdrectionwhenpiewed indpigHie-22 (o5 theselpskwiseudiredtion vdagron
Docket No. 99- RR¥wed % ' d avl ' 0 Ol 1t l.nterrupter
Wth A Trip Mechani sn? rl—élé)f/dinﬁge'ﬁHrrp@r@{/rg(? ) 'S%r%i%r?gsﬁégsélﬁ%ej th%[ {?gé{l?ﬁ'tqfre

di scl osure of \@ssemblys122wetagses aradie Bé randrebyltsrin fties ER(RPE[BGE%EEMM assenbly
250 i ncl udes aé’ﬁﬁ%%il:@%? e 252, a binmetal 254, a magnetic 30 cl apper or
armature 256 having a m 256A that is separated fromyoke 27 February
2004 WO 01/16982 PCTI 1 B00101199 23 252 by springs 257, and | oad term nal

ag_. hoad tergi nal I 5@iricuil:bmm_ tratl) 'm"mﬁg@hﬁ?tf@r?ﬁpéhnd%ééh&% tt%?&fibrom

iC rotrudes . appr.oxi e er pendi cul ar fashi on, “a bottom

conneclto ofr)(S port id@ﬁfaﬂugg@%éﬁ% ?ﬂgcﬁbfwﬂﬁrc?aéﬁﬁwv 123 teitdaterin tlye neans of

a device such amokwise dirdcbRiaR Meresy Féléase\';/&rgﬂf&@ﬁfﬁ{e é}ﬁjcrgjrgf}o g}!'j&?}%l udes
e

a cutout 261 for reasons di scussed bel ow. en 1 npl enen I'n-ci
breaker 10 as 3$PRs@Additiqnatiinping operations eanche seen inFigirednishigh 2h6wsper at es

to cause a cl OgluhipEraaRbAld AHLON B ThPPER) IR0 it IR Y ab ied?s' M

cradle 94 which s10
| hard against lower portion 116 of latch cutout region 118 of cradle 94, and
15 latch 114 held in place by intermediate latch interface 150 (Figure 13A) of trip

bar assembly 122. Also shown is an automatic trip assembly 250 of trip

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

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

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

25 its components is disclosed in U.S. Patent Application Serial No.
_ 1 . Eaton Docket No. 99-PDC-279, filed August __, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,
the entire disclosure of which is incorporated herein by reference. Briefly,
assembly 250 includes a magnetic yoke 252, a bimetal 254, a magnetic

30 clapper or armature 256 having a bottom 256A that is separated from yoke



di sposition descri bed above in connection with Figure 8, whenever 10
overcurrent conditions exist in the ON disposition through7ifagrRRRs®4
associ at ed W|th that automatic trip assenbly 250. In the ON disposition as
shown in Figure 7, electrical current flows (in the follow ng or opposite
direction) ?Hlﬁ%?&d termnal 50, through bimetal 254, f rRSIVIBIOEI9M] 254 to
novabl e contact arm 78 through a conduttive cord 262 (shown in Figure 3) 15
that is wel ded therebetween, through closed contacts 80 and 84, and from
stationary contact arm82 to line termnal 52. Automatic trip assenbly 250

reacts to an un@882by aplingsBaH) apaMEY tePhirkli 80! Logdterfitidl 80tindih @ 89 through
it, providing bc1t h 5‘3 hermal and a magnetic tripping operation.

thermal tripping¥ ly Bianar pertion R&8iftom whishaere Wim&m:roxlmazﬂy

attributable to r t flown

t her et hr ough. T‘r:%éeljﬁt6 g&@@%%{a‘éﬁgﬂ %8%@9'@‘%@?8&@ c?f? 0§ Mecﬁ@)g Wik an

magni t ude of the)demaémrrdm‘.hdr byunean of device st ag@golfretdmirgédigases, the
heat buil dup i na.hi e > %éﬁﬁ]\? t endency to cause bottomportion 254A to

defl ect (bend) Canneg orI Udlpe @ gyio |7tﬁ]r ar repsong discusseddagioweur r ent

conditions exist, this 25 deflection is mniml. However, above a

pr edet er ni ned currenNhélemblembhtéd :h%ifaeuwiédker%a@bﬁabﬁ'in ?@gré"'?'é exceed a
t hreshol d terrperlﬁa V\/hereb the deflection of binetal 2 causes bottom

portion 254A t o? Hmmemmmso eperatas torrauae R dadkpissanotation ofdnibars 142
of trip bar assaﬂah%nﬂ?@z teteSy réigading brddid SEMNIEAN & GRIRIPPERLS T, 1

the cl ockwi se directi'on, there easi ng-cra ds to the
TRI PPED di sp05|dlsm$ltldnmszﬁbﬁbbbmm cR0dchitn Wil EiglR2s Ridéddver 01199 24

predet er yjyned c over, urren hat .ca es thi.s thermal tripping

‘operatlon can b%veéﬁi?{fgkgﬂm}%é \/‘%Hﬁ b}?‘a‘ﬁ'smf@r thipughibaghase t he si ze

and/ or shape ofassobieteal wiltbthat Em&:hﬁ.brmﬁ gssaﬂmg@smmﬂ@a@w%d&ﬂ b%s Com
ottom

selectively screwing screw_264 (Figure 23B roug)H an openi.ng 1n
portion 254A s¥RWIHAFIgUe gy GIPF’U@@ '-tffﬁﬂiﬂQWSt(lalfhe pwing efoppoghiet he ot her

posi ti oned 1o royeuerd i LRdTBRGI 36 Broubh i) 20 Bt Mo el B e ot ot o
movable contact arm 78 through a conductwe cord 262 (shown in Figure 3)
15 that is welded therebetween, through closed contacts 80 and 84, and from
stationary contact arm 82 to line terminal 52. Automatic trip assembly 250
reacts to an undesirably high amount of electrical current flowing through it,

providing both a thermal and a magnetic tripping operation.

The thermal tripping operation of automatic trip assembly 250 is

20 attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
(as viewed in Figure 7). When non-overcurrent conditions exist, this

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

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



assenbly 122) when binmetal 254 deflects, thus selectively reducing the
amount of deflection that is necessary to cause the thermal Hebiyap} 28b4
operation. 10 Automatic trip assenbly 250 al so provides a nagnetic tripping
operation. As electrical current flows through binmetal 254, a magnetic
field is cMAIE632n magnetic yoke 252 {;avi ng a strengt h RATABOG04199
proportional to the nmagnitude of the Strrent. This magnetic field
generates an attractive force that has a tendency to pull bottom 256A of
magneti c cl apper 256 towards 15 yoke 252 (against the tension of springs
257) . Wien non-predeteominedtcureat bivel (oneroaw’esit)thatfmeusétrﬁhmrzbﬁﬁéiitﬁ%biﬁ@ ovi ded
256.

by springs 257 prevents any. . substantial rotation of clapper 5. However,
above a predet e&?ﬁrﬂi%’ gabnap%ﬁgjusteévma, COJ'VFHVQJ@ma@”%méPhWWB@IZﬂ eldis

created that ovaidier@mpels ' t ' | ] 57 and
enabl i ng bottom porti orll3 25&9%&317‘%%4Crgﬁ%ée%?]%&sgé%ﬁ@%bg%ﬁ% tﬂ?’lrg%t te

count er - ¢l ockwi ¥eatyalysgeewing scresp264)frigurg 238 througlt ahiopeningdt botterpor t i on

256A of ckapper t i ne of, .magnetic trip paddl es or

rombers 134w o 284 Suc BiaR ol dbs 1872 riai BREH hsishithe Biied s ween

cl apper 256 andtowdrds fe?maltripsmemibento4)IPesudi @gé%h?ﬁ, écrréfthZBE!i?e{ h144 to
o rotate in the

the right, therebsﬁ. forﬁég_gqtri p,.bar assenbly 12

cl ockwi se di r ediqsHioneq re seadily sonfast thermaktrp anerpber 14200and $hustretatei bed 1 n
~detai | above | rpsaampRCt I HM ' ' h [i pping
operation, the pr edetﬁgr nz?ne iﬁﬁé&%?sﬁg%&&téhfﬂﬁggf&g@\ééw ﬁelrdg%hﬂdh%t I C

trippi ng oper atdroeund of deleciionubatds nedelsast tossausetlye termarteipping Dperhtion.

i mpl enentation of different sized or tensioned springs 257 that are

connect eglp 30 bet wee ' er 256 and | oad term nal
50. 27 Fg%ruary 200%%%%@%EW%PEW MEAREls ¥iPRINgaker 10

i ncl udes the atmperationt Ageloviridel atwes Sowy tHrougtpbiftetal @52 amhayhetivfibens

| i kewi se can caczsei %riﬁ_‘ébar .as&%g%%% 122 to, rotate in the clockw se
direction and tHETERIN Napnglicy haying petrepgihiBatis wranartignajto thgai n to
Figure 2, pringhagritodsiof itk Edrrentd Thiscadanhd ' | nmay be
I nserted inter naIg accessories forq?fﬁélg?ét%?ﬁggﬁ%%?)é§@?ﬁ@?é@eg&cguch
convent i onal i dbahasia tendescwio pu! hattomias64A of magaetiatiapper 256]tewards( UVR) |

and 15 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
fevel, a threshold level magnetic field is created that overcomes the spring
tension, compressing springs 257 and enablirig bottom portion 256A of

20 clapper 256 to forcefully rotate counter-clockwise towards yoke 252. During
this rotation, bottom portion 256A of clapper 256 makes contact with one of
magnetic trip paddies or members 144 which, as shown in Figure 7, is
partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereby forcing trip bar assembly 122

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

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



a shut trip. Each of cavities 32 and 33 includes a rightward opening (not
shown) that provides access into base 12 and which faces brifebARGNEGI4SM 64.
In particular, the opening within cavity 32 provides actuating access to 10
accessory triég | ever 148A, and the opening within cavity 33 provides
actuating XQYEE8Lo accessory trip | eyer 1488 (see Fi gurRSTABIOIIMhen an
appropriate accessory device, |ocat ed n cavity 33 for exanple, oOperates
in a conventional manner whereby it determines that a tripping operation
of circuit breaker 10 should be initiated, a plunger or the |ike conmes out

of the device and 1Xifuiitbreales 10iadudss thbabllitgty previde aBestsBEy irppfRYi tY 33
and nekes contacﬁ)t VYLth a_contact surface 160 of accessory trip | éver 148B.
This contact catPSERNqns;which s6 ayBCaYsE NP DA @sarably 18R to rataterinthe causi ng

a cl ockw se (Wddtkwi It ' ' N, ly 122
which [ eads to the "'ﬁ%%gttl)aaiagggt%rte%)r’\elg%%ggg%%Jé(ﬁ %fﬁﬂ'&@?[aoﬂasi ve in

connecti on wi t FRGRINY@rRigEe L Erimang conr tdanplodes tavitids 32 andiB3 io i@y 10,
such as t omaty ' ly.250 or rtions, of prj cover 14, may"’
cbstruct the roray b8 erB3 BEal elcsdsPhed B 5B uRauB o dotepaies pf psher 148
during cl ockwi senventainabinternd! dcckesdpiRs IRIGERITEA Yind@RokkYed BlkaRBY Vi Car
tripping operati ci'ﬁj uséu-to-tri p, ,thermal 6 magnetic, etc.). Hi s‘l's

especi al |y trud SWHAIR: Fach of gavitisr 32 and 3% ipchules arightward opacingdantt r ai nt s.
Such an obstrughb®R VRIER td nui to rotate in the
ol ockwi se di rect on ﬂ‘?_gp? rran%?éﬁ@gor ?’é%jfl%gﬁgv%?&cﬂa%ﬁp@ BrAIM 10 of
the present in®énth partisukanrtbe opeaingtwithin bavity:32sprobidys 42Ratis@acseyattbnue to

e present . | gtwithin baitycB2:probk it L
ot vi ¢ halCnai naegomenDirkle e A8 5 e dechiad ity Ba pigidessttoging
Referring agai mctessftogietesshiytriptlover DB @EeFHUNE 385! WIRS éﬂ‘éﬁ&@ﬁét& 27

n evi

February 2004 WO 01/16982 PCT/1300/01199 26 nol ded attachi CEés or
structures 1663CFRESOBO » lgatadsingayity 33 for example, opesatesitia tdBB:rtional i p

bar assenbly 1gnnBpiREFdRdt é&&hﬁh%%tﬁa?\ gﬁbggﬁéﬁ 3’%@}’5\,&?%‘%}@#&@%?4% 8

each of the attaching structures 166 I
spaced apart f cbould bejirifatetr a pluniges apiherlikestomest aut of heievive ahd second

frontal guPPOr b ihidus itoigh fifs rightwaRe gpé/\rlﬁrlié inngarth 3atag rgglgesec%%?ac?tmith
a contact surface 160 of accessory trip lever 148B. This contact causes trip
lever 148B to move fo the right, thereby causing a clockwise {when viewed in
Figure 7) rotation of trip bar assembly 122 which leads to the TRIPPED
disposition as described in detail above in connection with Figure 8.

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

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

operation notwithstanding such obstruction of an accessory trip lever 148.

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



support structures 170 and 172 is a vertically recessed connecting wal |
171. A cavity or cutout region 169 exists between suppor b7 $ebtehcE 170
and 172 and between connecting walls 171. The tops of support structures
170 and 172 define protrusions or stops nenbers 174 and 176, respectively.
10 Protrusi 3 %268 ncl udes a cutout or ghanfered regi on PCEABM/OLIE | nner
corner thereof. The top of wall menbef® 168 i ncl udes an I nwar dl y-f-aci ng
cutout or chanfered region 178. Near the bottom of second frontal support
structure 172 there is a cutout or chanfered region 180 that |eads to an

abut ment  sur f anwldsg2attadhig daeiiel or isfrﬁétuf'élsgzﬁﬂh&Wct)aé&ersgﬁy;{ﬁ? ]Je;végs there

I s anot her 15 cutout or chanfered region , _and an abutnmen ° 185.
Adj acent to abﬁ‘a%ﬁﬂd§6$$é@ﬁimw38§embw . aneferring mow alsb to Eigures 284,

i ncluding a sur t out . The above-descri ped L
confi gur gt i on o?@%@%%@%%ﬁ%ﬁ?ﬁﬁ? %_tga%hg‘gnﬁﬁ'_ﬁﬁ%aggwgﬁgéﬁlmﬁW@é’d into
trip bar assenbwsl mmbeM‘!BB(sphc@d)Hpéritﬁ@hﬂdﬁl‘@f@h@ﬂs@ﬁﬁﬁﬁ%réqqg 55@% éoypas's '
nol di ng og side eoul I Zgi]lml di ng. Now referring also to Fi ?ures and
25B, showR is atrR0ddoni! supporhStruciyes 172 Betwesaualimpemben6Gaerd eamaofr g
i ncl udes a nmai ' ' i as cril
abgve). Lever ﬁ@ﬁ&%ﬁ?&ﬁ”?ﬁ?%?i@% Vﬁgﬁgﬁ\ﬁgefﬁgiéﬁ (ﬁ]&%gﬁ'}é W@Eﬂﬁort I on
192 and whi ch dRCAYE Qf Gweid regionit68 exiis beliveldaaupport stroctuidd F0 WA dES ar ns

| | ' | tio if.h .neck 192, forman inverted T
shape. | Arm 195 coetueBn SRRl 1Y TreT6s StSjepcat et d6p ands o
front abutnent t12define ftoBEsionslbpsteps nie@ntié?§1?@|%ndqf76,nneéébea?fey,on 192 are
cutout or.chanfered reqgigns ,196A and 196B. In close proximty to chanfered

186A arerorysal 7k

regi ons 186A a inChedRe/a petout shchepdfers! regian ifdsomthet inpert casnerf aces

: i r 2004 WO 01/16982 27
R B0t 100 et S BrurlenLteatos gk gl P Sudil

cl earance of otGhémferediregionl178oreardne botidrotsecond frarital Supwerstrld@fe and
148B insert i ntGALLAGHINGtout or chamfered region 180 that leads to an abutment
surface 182. Underneath first frontal support structure 170 there is another
15 . cutout or chamfered region 184, and an abutment surface 185. Adjacent to
| abutment surface 182 is a clearance or cutout region 186 including a surface
187 and a cutout 188. The above-described configuration of attaching
structure 166 can be advantageously molded into trip bar assembly 122

without complicated molding processes such as bypass molding or side pull
20 molding.

Now referring also to Figures 25A and 258, shown is an accessory trip

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

25 Head portion 194 includes arms 195A and 195B which, in conjunction with
neck 192, form an inverted T shape. Arm 195A has a rear abutment surface
183A, and arm 195B has a front abutment surface 193B. Adjacent to the top
of neck portion 192 are cutout or chamfered regions 196A and 196B. In close
proximity to chamfered regions 196A and 196B, main body portion 189

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



structuresl66 in order to be connected to trip bar assenbly 122. Referring
5 now also to Figure 26, the insertion process begins w tBb7iFagrjRs8sd4 on of
cutout region 191 of trip lever 148 into cavity 169 of attaching structure
166 until neck portion 192 is positioned within cavity 169 and until|l edge
197 of arm WOHASWnt acts surface 187 of structure 166.. PIAVIPoddwer 148 is
then rotated counter-clockw se (when A ewed | ooki ng down into cavity 169)
until arms 10 195A and 195B are seated adjacent to abutnment surface 182 and
cutout 188, respectively, at which tine chanfered regi ons 196A and 1968 of

trip lever 148iAost 198ad8sls Wo:fné’@id@fof%ﬂf‘ﬁ?ﬂibﬂgaﬁll @g%r?aﬁce E@B%Psm tis

shown in Figure 26. Mechanical clearance for the ro I"'ona ement of
| ever 148 is ﬂF‘W'i‘%lé’&”Wnﬁh@-cooperat ion of chanfered regi ons 196A and
196B of | ever 15 148 with chanfered regions 177 and 178, respectively, of

attaching structure : L1 ion 180 provides
clearance for arm 1&5?1’&@?%0&?3?%9%}% ﬁbé\ %ﬁ'}gﬁﬁ g‘%aﬁiﬁgﬁ%éf:%ﬂgregi on 184 .
al ong wi th cut cutuciuses 166 inasderto bei chanetieditatiebdraissarmblyl P8 Réfefrii@t € | nto
place. Thg af orwgltségggd gﬁéﬁ?' oni ng of accessory trip |ever 148~ provides
a relatively secur f%‘é% £ IRgeriion, Riocessbeging with the imsedion of autout e
166, and provi degichdo1ldfiid Reer P4 VERSTESF i a..manner
descri bed bel ow.gThe atta(!:%meﬁ{ P?)af/mg%b%ﬂ?essor%ﬁ%gﬁgsgﬁé&@lﬁyﬁman )

attaching st rdtckPertioge! 82spostioned withinagvity 169 aad uatik édger 197hdf driwhen

viewed in Figur 7 ng%‘i's l.ackwi .se rotgtion of trip bar

assenbly 122 V\/r;lgr?Baar? a%@gés%gﬁfwgﬁﬂﬁg 1§§'e\rli‘5'9ﬁ% rﬂgbi‘%ﬁleﬂdﬁ?éecgy one of

t he above- descrthJ%;JEt@r-cmt::lm'i@se({wvjilelti&ﬁévmr:isloow‘igﬂc@rﬁfil‘it@}q:{alvﬁ}d'1é@clﬁ"ltiﬂ-@@né\"\f1 fi LSt
er eby

noved by, such acce device, trip lever 148 is positione

abut ment! Qur f adSSARRETBE dre Rentarbadiacatia ahwiment syrface 08 and cutmitt 168,
abut ment sur f acespeBhival{, atavHige i kki on.  abut ment
surface 197B of %prb;&p Igvaer 1148%%%12&@%2?% ?f’gﬁ?ﬁ‘&?ﬂaggﬁﬁé’ﬁ“%ﬁﬁ’ wal |
menber 168 of JfBAENsAdted a1 top of eennertiog 2alISABI LThy reQtis AR id BRR7

Cover 148 to baoai T eged et R0 RVt oy aib s enbl ) 122.
| provided by the cooperation of chamfered regions 196A and 196B of lever ‘
15 148 with chamfered regions 177 and 178, respectively, of attaching structure
166. In addition, chamfered region 180 provides clearance for arm 195A to
rotate into place, and chamfered region 184 along with cutout region 186
provide clearance for arm 195B to rotate into place. The aforémentioned
positioning of accessory trip lever 148 provides a relatively secure
20 engagement of lever 148 with attaching structure 166, and provides for limited
pivotal movement therebetween in a manner described below.

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



Reference is now made to Figures 27A and 27B. In order to accommodate for
an aforementioned obstruction of an accessory trip |ever 27 prkfiansishayet
enable trip bar assenbly 122 to continue to sufficiently rotate 1'n the

cl ockwi se direction, the attachment of trip |l ever 148 to attaching
structure YOB'IEAMB| es |inited pivotal,movenent therebet REEABOKK198N
obstruction occurs, abutnent surface #g5 of attachi ng structure 166 pivots
away from abutnment surface 1938 of arm 1958, and wall nenber 168 of
attaching 10 structure 166 pivots away from abutnment surface 197E of trip
lever 148. At t SRHpPf Shasgomnenests gauses mavement pf biprleves siditid peld@ktig an

bt mont sur tac 2 N3 TRE L&t 4 AR BRRCER * 17 ot 176 of

attaching structure 166 substantially contact abutnment surface 197A of
trip | ever 148, as dJRefarence islBowinmpdectoigureSI2F Adinde2B . omsor@ér for i p menber

148 and att achi ' 66 | ect ed t hat .t he af ti d :
of pivot i ng. ¢ r ISR {6 e rientied A fyciaIof anaoRRRaE FiR lavponal o
movenent Bf tripidaindaesenddly ik Bar éﬁébmlﬂ}‘ﬁ?ﬂﬂ&d?ﬁgg%?osﬁgﬂmgiém fotReqf LriP

menber 148. For the sake of illustration, Figure
i nt er connect i onthgclagkwiseriregtien\the atiagtypenioof Anpllexer $48 tr attdching stahaes 148A

"t or connect | onto e iR APoRE LR Ent Meldheh R of anSosBidion) . 11

addition to tE@mmabmn}erﬁsuﬁmmgs@pe?]aadrmgssmmmggeqﬂ\amg %ﬂay Hofk nal

accessories that e position W thin cavities an of primary

cover 25 14, ciqbd‘{ﬁén%“géﬁﬁr{gég q?ﬁwu@é?-@ﬁé%imempe&tﬁac@mehmuy _

provide #0tri priti@turones phiotaRsy AEHAAIRAMNE SurfiteSt78 dFtkio fyeEnag. Y devi ce.
u

An exanpl e of such -an external accessory device Is a resi urrent
devi ce (RCD) wHittashingsifuciure 166 {ard thusdripibar assemire 22 ocanthen phldt yuniibni t or

the current fl aow ' |t lnterrupter and, deternj ne whether or
not current | e%@é@geg%%r@gg? g 2 t%l{egﬂﬁbs:tﬂ'ﬁt@jly %?‘8?‘53?@%% séggagﬁéﬁ3én
accessory devi o arm 1854s endi sRp Melbory 174804 1 P oPATAMRRstARREHEEBOD 01199
substantially contact abutment surface 197A of trip lever 148, as shown In
15 Figure 27A. The dimensions of trip member 148 and attaching device 166

are selected so that the aforementioned range of pivoting translates into
sufficient additional clockwise rotational movement of trip bar assembly 122
notwithstanding the obstruction of trip member 148. For the sake of
iflustration, Figure 27B shows the interconnection of attaching devices 166
20 and accessory trip members 148A and 148B when full pivoting has occurred

with respect to both interconnections due to an obstruction {no obstruction is
shown). |

In addition to the accessory tripping operations associated with internal
accessories that may be positioned within cavities 32 and 33 of primary cover
25 14, circuit breaker 10 includes the ability to conveniently provide a tripping
operation associated with an external accessory device. An example of such
‘an external accessory device is a residual current device (RCD) which
typically uses a toroid in order to extemally monitor the current flowing
through a circuit interrupter and determine whether or not current leakage

30 exists. Circuit interrupter 10 enables such an accessory device to cause a



rotation of trip bar assenbly 122 and thereby generate a tripping
operation. Referring now to Figures 28-33, shown in Fi gupng 28risy 8ogertion
of outer sidewall 18 of base 12 and a portion of trip, bar assenbly 122
positioned within base 12. Sidewall 18 includes a recessed portion 270

i nto which M"Y ¥¥ned a groove or ste%)ed-i n portion 272GTABP0A319 rear

| edge 272A. Stepped-in portion 272 is“f'n close proximty to the position
of multi-purpose trip nenber 140 and, in particular, trip interface region
146C thereof Shown in Figure 29 is primary cover 14 including a protruding
regi on 274 i nt ofetalicmof trip biao assembly 12@andithercby genteits aiﬁ;ﬁaifgj@bﬁ&aﬂ@fﬁ,i nes a
break-away region 278. 10 Wien prinmary cover 14 is assenbled on top of base

12 as shown in Figur i Lon 274, mates with recessed
or 1 on 270, wi ¢ h-br caiere. o916 EidyRR 2893 hefin e 2 e a neptreot
st epped-in por t boter gidBwalhi 8aitaEed 225 a peiBh astr#aﬁsamaemﬁ @%ﬁd&@ﬂ&d
st epped-in portj 72 d the bottom of break-away regio : rgure
gl sEovvs ;n undﬁg%%ﬁg\m%ﬁe‘ﬂﬁﬁ rRIREludesa recassad partion 2E0 into whiohfis o
reak- awag regi { . sho reak-.away region
278 is formed upon a r%?s‘é%agﬁfrépg%%ﬁﬁ%@ﬂ§ﬁg?2 hlé'?\m?%r#grle?g? d on an
inner surface 28WPoedin pation 27Q\iein ddse praximitietd thalposition of MItRSEpo¥s th a

rear portion ' ' i se forne on raised surface 282 and which
partially 20 @?ﬁ%@ﬁﬁti{ﬁ”@fapam%r éﬁpm%@%{egmmcowwvmm uch
as an RCD, s dasigurd 20is prmarp 0Rs ReintiAdMG ATBRUMNG Jedibh 974 TnB L™ 10
In order to proyvide an additional tripping operatioh, t00] such as a
screwdriver is '?ﬁ‘%@%ﬁﬂ" PH?%UTGGEWF@@% W"%Qh defines areakFaway oegion 278hen

used to ppy behy ﬁ@éﬁ-,aw [ ) eqion 278 to flex

outwardly and r(;\f/veﬂ%?tjlﬁall Iy breakfﬁl?fa,%e\nagﬁdtcﬁngtoﬁg’gg??g1.5?%éﬁﬂwpﬁ" FIYR e 32

(showi ng pri mar30, Geeterdingiragion 894 atateswyvith Remsséd gorioR 276, wih Brdfadwaer ti on
i ng process, and cooperate

286A of wall 2 | eraqge fqr this, pr .
with the out mﬁggg’?‘?." ﬁ&ﬁ?%e‘i&éqs iopggaove §W§Bé‘é‘éﬂ- BeHtion 23k Anarepingsefiton 278
to be deposit edemalrs isttween the BotidmoF SRMPEJIYpsiEn29e Yhd N bruary
2004 WD 01/16982 PCT(1BOO 01199 30. ®p petien hd te'bottohn 6
reak-away region 278.
15 Figure 31 shows an underside view of primary cover 14 in the vicinity

of break-away region 278 and cutout 276 thereof. As shown, break-away

region 278 is formed upon a raised surface 282 that, in turn, is formed on an

inner surface 284 of primary cover 14. A curved wall portion 286, with a rear

portion 286A, is likewise formed upon raised surface 282 and which partially
20 defines cutout 276.

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

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



Ledge 272A and rear portion 286A also help to prevent the tool from
inadvertently entering the main internal portions of circoriFeBreakeiosl0
during the prying process. In the exenplary enbodi nent, break-away region
278 is nolded of the same material as the rest of primary cover 14.
Break- anvay 3GUHHBA 278 is nolded suffjiciently thin and RGIAB&¥UEY corners
(to create stress areas) so as to facttitate this breakage w t hout causi ng
damage to surrounding areas of primary cover 14 or base 12. As shown in
Figure 33, the breaking off of break-away region 278 creates an opening
288 in an assenigdge 272/cand rdar pokion 2854 lsd hepipotvipresent theotlbMedient access
to trip interface S%lﬁf%ﬁce 3.4_6C. Thereafter, the external accessory device
NAAVERRIYY £ntesing dhe main interpabipqriipns of clicyit brepker 4@ dyrigg er abl y

(not shown) can
i ncl udi ng mount thaHrERE preiess! RtheBlefothd/ & nBHdih : L FH-gure 33)
in order to ensurg)rgp%trpopri gte pgsi tﬁ‘c?rf\élrkg. An'a%@?g%[alﬁg%eay%i%gfo%pél%snenber
or shaft (not sHelgeyl cbthe samemateniallasdbe east of privtany cover 44. Bedkawapy be

i nserted gnto ' A d Ltioned adjacent to trip jnterface

surface 136c  delrheisinddies Bt Bin A4 AR SharmmbeR o oremecatiessi nt o
trip interface aea$kseas tiGchiaenthis bloaRBg® WithOGY cHusipg dam#RIter M ned to be
desirabl e (such as en current | eakage I's detected). Opening 288 is sized

so as to be | arYErouREINgAreds alrbnaryraler 1hpEbas 120nt al novement. of the 20
tripping menber. Such contact with surface 146C causes trip bar assenbly
122 to be rotated CEASEHRIWrChIGHILIS, Mehrel | ',Qéw : kw se
when viewed in Figure 7) tpI ther_e??'rel egggﬁéﬁdﬁfe&g&i an%y Segﬁ%ﬁr:g e a
tripping oper &rEAS 2D OPSPINGALS o @ aasesbbsl drmbitdbteal@edBdbat provides nt er f ace
region 148C is £ I rqQvi des push-to-trip
and int ef?ock t@f’g%lﬁ'%lg‘p%%cgﬁsgﬁ {cﬁé ﬁtle%g? %Qﬁé%epi%%el iﬁ%'%ﬁg %3&%@5&?{%‘ n

circuit breakeract8ssoly sleyice (mutishaway carebe onouhitéd onaldiresit briakeb i, theeaker 10
to be adapted f(%r.use .tlﬂ an external acce ,soré}q(tjevi ce_only if desired.

In addition, brEXIECRIglF2 &?%FF‘Q‘:%"‘&HB"@QP ipAs Biat mate withineeuntingereas e

posi tioned so tdo@(Fijuré 8B) inWr8ak®rentlre abhBhiiseld ' n%;ﬁ% iently

i nterface with an _(ef?t erna{ accessory {:Ieeﬂis?:ehiln Iglo\lélm!?gllnp' enggﬁiarqe 2004 WO
01/ 16982 tripping member or shaft (not'shown) of the external accessory device can

15 thereby be inserted into opening 288 and positioned adjacent to trip interface
surface 146C. Such a tripping member is enabled to move horizontally into

trip interféce surface 146C when a tripping operation is determined to be
desirable (such as when current leakage is detected). Opening 288 is sized
so as to be large enough to accommodate this horizontal movement of the
20 tripping member. Such contact with surface 146C causes trip bar assembly
122 to be rotated counter-clockwise when viewed in Figure 28 (clockwise
- when viewed in Figure 7) to thereby release cradle 94 and generate a tripping
operation to separate contacts 80 and 84.

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

30 conveniently interface with an external accessory device in DIN rail



PC 31 installation situations. T/1B00/01199 G rcuit breaker 10 al so enabl es
conveni ent adaptation thereof for inplenentation of a wabltiFegnpepsppherei n
the closing of the contacts of one «circuit breaker can be nore precisely
synchr oni zec{,FI ith the opening of the 5 contacts of another. Circuit breaker
10 can conve QH{GPV serve as either thg initially "ON' DbPEEIBEI0IB99 t he
initially "OFF" breaker of the wal king beam set up. Referring nowto
Figures 34 and 35, shown are overhead views of base 12 wi thout internal
conponents therein. Forned on the inner surface 17A of the bottom 17 of
base 12 are br eB¥lali@hgn siisitions. 300 and 302 that 10 are adjacent to

I nternal phase walls 20 and 21, respectively. As shown in Figure 35, each

of break-away regi ons; ' udes a recessed fl oor region 304
that is thinner t hanr@{tr e rrggigergﬁbz%l%{%h?ﬁﬁpo% adaptatien theseef for whi ch
provide a thi ckimplementatios of 4 waking bssmiarbinaie bioding!of tROBSAXHERY Bhy e
sane as those portui&t%s of bottom 17 surroundi ng b'rea%— away regions 0 15

and 302, are proRUi&Lesker cAR beimerePrarisely sinehrerized withithe ppering ofittia04 and

have sharp coOmessntsdte of &RsthEr. St SRS hyShishiy Bkn Y. egl ons 300
and 302 al so ingcludes an el o%g%tr&(;’gts%%é?ﬂoec ggﬁ'@ﬁﬂfﬁﬁwﬁla&rﬁﬁ%&ﬂ@%f its
sides. In the ecRERpY PN U@Eb@mhe,iniﬁqibfr"OEIFébréwc&rafthe\vfalkin? Beam getyp dt h.

Referring al so now to Figures 36-38, shown in Figure 36 is the 20 underside

of base 12. CQuter s - = ' yhcl udes el ongated, cutouts 310

and 312 which, as d&%ﬁgi@e@oﬂga%%yp 9 :ﬁ:&hgﬂ"ﬁﬁgl’%‘%{eﬁgl"l‘ey"s ?fdj acent

to break-away rkapectZwiiomt intermadeompesgrts thereiny Fofmed BAWRe inhet Fﬁlrgace

cross-sectionalﬂvAg%f Ebw{f @gﬂta n along the line 37-37 0 I gure 36,

cutout 310 tapers In P8 o°hAseotn are Risek-pway segjone30Qiprd 802 ¢haB08 of 25

br eak- awt§ r egiara adRehttofinteris . Iy ; e S awards into
§ reg H2enttofi phabé Walls f%%nﬁ ZE‘ gé\}rlg&tl\legﬁ O%? §fé§vri1

bottom 17 untiIF.eIo ated aperture 308 of brea y re £t or med.
In the exenpl ar yg'é"ﬁg%dPﬁ%'hP,b'@%ﬁ“tﬁy regiona 3903nd M2dndadeshaveressed dabred

Loper 0813, onef st RASSHAR Y BRI AR e 6.0 1

Each slanted tapering regl

associ at ed which provide a thickness to base 17 at that location that is approximately the
same as those portions of bottom 17 surrounding break-away regions 300
15 and 302, are provided in the middle of each recessed floor region 304 and

have sharp comers (to create stress areas). Each of break-away regions 300
and 302 also includes an elongated aperture 308 extending along one of its
sides. In the exemplary embodiment, apertures 308 are very thin in width.

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

20 underside of base 12. Outer surface 17B of bottom 17 includes elongated
cutouts 310 and 312 which, as described below, arelposi'tioned substantially
adjacent to break-away regions 300 and 302, respectively. As shown in the
cross-sectional view of Figure 37 taken along the line 37-37 of Figure 36,
cutout 310 tapers inwards into bottom 17 until elongated aperture 308 of

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

slanted tapering region 314 slants inwardly in the direction of its associated



27 February 2004 WO 01/16982 32 PCT/1B00/ 01199 break-away region. If a
wal ki ng beam application is desired, a tool such as a screwfebNRfy 2G04
inserted into one of cutouts 310 and 312. The choice of cutout de€pends on
the positioning of circuit breaker 10 that is necessary in order to provide
5 access forw%g”’é?ﬁ'] of the walking beam In the case wherRCTIBovO1&®anpl e,
br eak- away regi on 300 woul d provi de t h# best access for the wal ki ng beam
the tool is inserted into cutout 310 and forced into aperture 308 wherein
it is used to pry break away region 300 away and outwardly from bottom 17
of base 12. ThbreakaessreBiopak- away region 300 to break or snap off, with
the 10 result as shown in Figure 38. As shown, the breaking off of break
away region 300 crq?tes an opening 316 in bottom 17 of base 12, wnth t he
size of opening 316" 8fing bramiapplicatian is desirerl, & toohsuiohasia serebvdevertio be

[ th ' I [ reyvi.des, | everage for
s prying process, and e Raner e T e T Helar BEK O 4aoBli uner coy
outward 15 expu“@iM't@ﬂlfl@r(!faﬂn'camg%eakegi@)ghggm?sﬁg]ag.e;g bgqcér{&ﬁg@gg{rﬁgl ary

nbodi , br P r eqi .an ar
te he(r)rrloggtn tjmatt er ?%és@‘g@ya{rh%%r g@ﬁe&aﬁ)’ﬂ'&% gei@:_ "Bﬂleaﬁa%@efﬁe@ir 61amBlBo alnplt 3?2
are nol ded suf bicak-aniayyegibhBooRebuM bfbvﬁiertﬂé%e@f%sbrﬂ?rqggwauﬁ&g IAls ate
t hi s breakage w’ggh&ut_ causi ng damage to other areas o ase .

e

shown in Fi gur ool Bserigd §Ho eptopk3Hand forced into aperiyrefans witeemakie  of

il lustration, | fin this vje and 302 are
Ipos:JtS i (r)ﬁeljogdj 2{':%?![1 0? \gﬁgﬁaﬁ%ot i orﬁgg) g‘gﬂ&ﬁ%ﬁ%‘w’a&@x&ﬁm @Ol&" i Oépd .
asserbl ed ci r RAse 1& ckhigcauses esk-aivaypeegias SBOQ@bréde)r%ﬂﬁP'gﬁgvggﬁﬂég 216 y

' f f reqio 00, and 302, for exa
it 2 ecg; reglg?lng Ioo'fgg‘t"gés ggew'gg‘ %'Qgﬁe?&a'gﬁlsh@ﬂf"i 'gﬁ %?alﬁ"l‘ﬁsoﬁlﬁggﬁe_ﬁb-_wm whet her
circuit br eakerre@ﬁnmmtdﬁeatbaiahidyeh;hlg 31@n t}aﬁgﬁ-}(ﬁf Oﬂiasteh%'whttb %lé"} zlgrﬂfq:Fl I
breaker of the wal ki ng beam setup. If circuit r eaker S mtially
"OFF" breaker JIPENRE §Yftigientda allewanmnd ¢fdhe watkimgnbiearnfio bl énsepieldi ng beam

s vertically itfetrreagH. "SRntARPBAnG Y $T4 SldvRtdlsledrSSE R this prying
process, and channels the tool in the proper direction whereby outward

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

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

25 proper application of the walking beam whether circuit breaker 10 is the initiafly
“ON" breaker or the initially "OFF" breaker of the walking beam setup. If circuit
breaker 10 s the initially “OFF" breaker of the walking beam setup, then the end
of the walking beam is vertically inserted into opening 316 when circuit breaker
101s in the OFF disposition as shown in Figure 6. This insertion causes the end

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



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

wher eby circui t hélishryse ' | | h I.nk of such contact

closing. Thereafter, i gsgﬁeb@g%nég?%m&é r gr@%éguwrﬂﬁthﬁwemt i on

of the other iassemhly $6, ENits cotated disposition wt siovaf id FRyure ek ifRen heath
rotate counter-clockw se and

setup), crossb S |y 86 will quickl

cl ose contact sa%mial%a&%%"){%a‘f‘ e‘ﬂaﬂ‘ﬂe kcod'!t%‘é?rﬁ? &hel o84 eevarm whiehsa seibsiagi on
enabl es the cl aspergtion of h t j j ak: . be. nore

cl osely synchr (;.?i z_e(Ij vviot h@?(ﬁgm(%feén%r}i)gsgg?@?tﬁgb'érzooﬁegbt?qeo?'ﬁtf"ﬁ@ni‘?ri 4G Ry
"ON' circuit irfi@¥ngpeeratian thaugy, whilpus tireereshol dpecdtingmechanisli s@ineamg et up.

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

housi ngs: 88 plrggvent Ltnﬂ t"gﬁl"i nsertion of an end of ‘the ki'ng beam i hto
opening 316. (el Eptiaty YOI (iUl dntermipterref the walkingi beami setap), yords@iar
circuit breakerasge@bly@sm ' g ' eration_of ndl e 40
or a TRI PPI NG 20 operati on?‘u{éﬁgrﬁ)fé}%g&s aér %@%@nﬁl é/&g%g%o?oa“&%cgs gB@E‘E se and
enabl es t%he endThe®fuickelosingaffadedmthiscsituatiomeratilesitherdissinpentheGoaidt@nd t o

abut the back P | )..0f the particular cam housing 88 of
crossbar assenb%#%;rg@Fggegﬁéngéi? ﬁ%wrgb‘i&%%'!! sychenized with direopeniagiof the n t he
art, this insercontactodf tHeeinitisiy KON deam ihdrRpt infthds 1tRd [¥herNi G it
breaker of the Q@I% Bg beam se%(up 25 causles tﬁeéag%ngpéetﬁ%l o‘(t)'!gertqﬁéeif \g\’/g:h%lng

beamto be re ATSe¢MRpening in the other initially "OFF' circuit
breaker of the setup, thereby quickly closing

| If circuit breaker 10 is the initially “ON" circuit breaker of the walking

15 beam setup, then crossbar assembly 86 is in its ON disposition and rotated
as shown in Figure 7, with the bottom 88A (Figure 10) of one of cam housings
88 preventing the insertion of an end of the walking beam into opening 316.
However, when contacts 80 and 84 of this initially “ON" circuit breaker are
opened due to either an opening operation of handle 40 or a TRIPPING |

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

25 causes the other end of the walking beam to be removed from the opening in
the other initially “OFF" circuit breaker of the setup, thereby quickly closing
the contacts of the initially “OFF” circuit breaker as described above.

Now referring again to Figure 36, shown are load conductor openings
or cavities 48 formed in molded base 12. Each cavity 48 includes a pair of

30 locking surfaces or abutment walls 330, each one of the pair located on the



the contacts of the initially "OFF" circuit breaker as described above. Now
referring again to Figure 36, shown are | oad conductor OPQ'?iF%E?UarPQoozt
cavities 48 formed in nol ded base 12. Each cavity 48 includes a pair of 30
| ocki ng surfaces or abutnment walls 330, each one of the pair |ocated on the
27 Febr uary%?)%l‘s% 01/ 16982 PCT/ | BOY ?1199 34 opposit e MiTABIW119%he cavity
48 fromthe other (only one, or the | eft, abutment wall 330 is viewable in
Figure 36). Also shown in Figure 36 are grooves or channels 332 into which

the sides of | ogshdsfis SldRalfihe Laifyd ﬁ&gg&%gtﬂe?%?ﬁégcﬁ'ﬁé %%%g;:fnge} it

breaker 10, with the bottom connéctor I on Meach

| oad termnal 56alb330 isdviewable dyBiguB3a6) cxlsechown PeEIguE236 afe greaeds 6AVI LY
48. Referring al,so n a_Figures 39-41, shown in Figure 39 is a |oad
terminal | ocki n‘é‘aﬁ'f’ﬁggﬁ r'"@l“?'}'i“"@  Siges pilog @W'ﬁé&@f%msﬁﬁpdﬂn gRgi on 338
connected t0 a dsewRiblddedican baddkel Y OV@ith He @oﬁlﬁg h gl 10
Upper region 338 includes two pointed regions Fﬁﬂ%%@ﬁ?’@ﬁ%@ﬁg‘%ﬂﬂ%’&i te
si des thePeof. 43 epehylasd teminalf) seated an ledgesiadddormed)inraser 12 fop 346
centered on theeégptolag)@(&@er eof , and an opening 348. Locking plate 336 is
made of steel in enpl ary enbodi ment. A locking plate 336 is used to
hold a load termnal 50 within base 12, as described below. 15 In Figures
40 and 41, wherein [ReferriogslsofndvateFigBresrBo-pt,ishaw i6 Gifire 3b4s Bayss been

artially brok the inmple tion of a lockin late 336 in

(F:) i I’C{J'i t -)l;r eakeﬁgﬁ%ﬁﬂc%@ B'IQE:‘.” &%I%%d @@ﬁé%‘ﬂdﬁgaﬁ Qgggﬁ%fﬁgw?eaed into -

base 12 as deschnhesioahodtowdt baRKING B Rag ol ei‘lﬁ)l%ﬁ%@ﬁ# 34> insertion
61 gure 0

tab 346 |nserted into and engagi ng cutout Fi coninect or 20
portion Y80 of YRP2ArememyARinchuiestwpmoiied regions38kdostieneshmvoppasitat ed

beneath and in g Xi A . |ls 330 (onl e,  or the
right, abut merﬁ‘d e\%gﬁ?rgggol'%of’ér{rﬁéﬁgm'%géegfl\%" URERIPN, r%gpﬁé)rg{a}? 34Qay vi ew) .
Wth | ocking seateeedas thenbottons thpyedt, and anpehingeiso N obkRgGimet 358Ns be
pushed i nwar dz_naé%a%si n%rl@{ ate 336? to subd}tnant ially straighten thereby
causi ng pointe VST i heexemplagysrako anbr@lﬂﬁmsm!@ inased t830. The

resul ting hold a load terminal 50 within base 12, as described below.

15 In Figures 40 and 41, wherein portions of base 12 and primary cover
14 have been partially broken away, the implementation of a locking plate 336
in circuit breaker 10 can be seen. A load terminal 50 is shown inserted into
base 12 as described above. A locking plate 336 is shown with its insertion
tab 346 inserted into and engaging cutout 261 (Figure 238) of connector

20 portion 260 of load terminal 50. Pointed regions 344 are shown located
beneath and in close proximity to abutment walls 330 {only one, or the right,
abutment wall 330 of the cavity 48 is shown in the cut-away view). With
locking plate 336 in this position, bent region 342 can then be pushed
inwards, causing plate 336 to substantially straighten thereby causing pointed

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



I nterconnection of locking plate 336 with base 12 (via pointed regi ons 344)
and with termnal 50 (via insertion tab 346) convenientlyaapdprihesidave! y
holds or locks load termnal 50 within channels 334 of base 12. "Locking
plate 336 also serves to help shield termnal 50 fromthe externa

envi ronnent WOO/1E8r yary 2004 WO 01116982 PCT/ LBOO' 01199 PCIBBWeEKP ng pl at es
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

achi eved even when circuit breaker 10 is in assenbled form wth primary

cover 14 and secondboskifgpritesl836°64 bb ebRENHR |ﬁh’é?ﬁéd]|3to Ib&Y ?rﬂi&%r to
0

renove a | ocki ng $I ate 336 if so desired, a hook or other to can
inserted into CAVRE§48dn amrimb@p@gaﬂnecbasamm infFigukes3t®candd t.eThishe t ool

ked beh t ool
can e pul Lo erftriédh b SomBleart Wnéh ERATERNETNL 1l BsdiiSed kelR 7 om
abut {ren'z wal | s V@an?r)rz%rylcong' 1 ashaés@c&ﬁdamd@ﬁﬁ%sh@ﬁ?dl gtopegaReerd. fihom 10
Cocki ng 0l at . DA 16BAVE p IRcHheRlalscsStr o AEIRS. 2diaok or GUMGT doplsaBehe and
al so now to Fi @Weﬂeé?ntb\é@vgus §némt§ 'oﬁéni‘ﬁb 8ot pidte 288! @E}b%e t%Ef’Q al ong

the line 42-42 of Figure 3 shown as [ ncl fee
seating menber ogkesi Whi'ﬂd plate 33)&3 ﬂﬂdacwfﬁcﬁﬂnt@ugegeméntqsu IﬁﬂIBethbﬁBobcEarbOt tom

17. Seating me ecj se areas cont act
for base 12 fo?SB ppr%éraﬁu@é@%g%g’&% 'ﬁe‘&r@?ﬁ# 64‘%300&“? gﬁfef‘g?gﬁc&’?'ﬂ?pter 10.
Bottom 17 of babetniehtmallal330. tboking piaté B86 ¢dh fiten IS¢ BASIR reFRYBE FonP! i bs

350 that, .extend aJ o nd beneath outer sidewalls 18 and 19. In the
exenpl ary’ enbolf ‘{hg @BWBQB gé'ﬂ%?ﬁo Ysisgd do seremraraghemwise seuned i n

nol ded base 12jdkin o0 ) tg%éj)\?%rmragggal and are approximately the sane
hei ght as seati ng ?e%ers en interruption of high electrical
currents occurs, éﬁ ases are formed that can exert significant pressure

on the housing of ciefering #gaia to Figues 36.1and also pawtte Figuse 424wbichds essur e can

exert significagk ch?l’ég ﬂoﬁ&rﬁﬁggﬁg%ﬁg@fhgqmlﬂﬂfgf Falagrezi%), badiPiglgd base

12, as shown with arrows
shown as including feet or seating members 349 that are formed on the outer
15 surface 17B of bottom 17. Seating members 349 advantageously provide

precise areas of contact for base 12 for appropriate and stable mounting of
circuit interrupter 10. Bottom 17 of base 12 is also shown as including
support members or ribs 350 that extend along and beneath outer sidewalls
18 and 19. In the exemplary embodiment, support members 350 are

20 integrally formed in molded base 12 of the same molded material, and are
approximately the same height as seating members 348,

When interruption of high electrical currents occurs, hot gases are

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

25~ sidewalls 18 and 29 of molded base 12, as shown with the arrows labeled “F”
in Figure 42. These outward forces also have a tendency to put downward
pressure on those portions of sidewalls 18 and 19 that connect with bottom
17 of base 12 (the bottom "corner” areas shown in Figure 42). Substantially
in contact with the mounting surface of circuit interrupter 10, support

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



in Figure 42. These outward forces al so have a tendency to put downward
pressure on those portions of si dewal I's 18 and 19 that copngehrusin Hodxott om
17 of base 12 (the bottom "corner"” areas shown in Figure 42). Substantially
in contact with the nounting surface of circuit interrupter 10, support 30
nmenbers 350 W Y{@FW2 underneath support_for sidewal |s 18 @¢d/BG/011%er eby 27
February 2004 WO 01/16982 PCT/I1B001011 36 substantially preventing the
bottom "corner"” areas from being unduly stressed and bent by the

af orenentioned forces. This prevents cracking in those areas that could

cause struct ur abubisdantialle préventisg thebotten Sdoner” bredsiTRng ¥e |UN:MI f l@!é@g”t
s of | o0a

support nenbers @g gtcbyntg 5 extend underneath outer wal
conduct or cavi t FES P8 8 @emeatipred; Hrces. Thlﬁer%!@n&m@ﬂng:mhoses 49, and
do not extend uagesMeRBUIICRRe 59%*”'@3%"%8%8?@%3 18 and 19 that are

I mmedi atel y adj acent to outer wall such, an air gap
exi sts between the bottom of those areas and the nounting surface of
circuit interrupter ADsh mmhaleﬁewmw@dmtagmﬁlmembmlm ddﬂnbteased

el ectricak i nsu [ |n n e 2,
secondarybcoveréﬁl%hf&&g?é}aes ho t%’;\ﬁﬁ%ﬁéﬁ 3@5@5& ﬁ cﬂ" ‘Pf'er
attachi ng devi cealls 44 oflinteccordattoe saditids 49, antblieh t%i@eﬂd\ r 14
for fastening se ndarfy to prim 2 cove? 14, al;m{jéerg%éﬁ“gggyﬁbove
Ref erring now a? OR%O '@%WF@LS éﬁ('d h@ﬁ'at@%mmﬁdl@m a@ﬁ@ﬁfﬁmouaﬁmﬂm n
T 42 s Ao/t BOA AYGANLR R Yo oiits BN inObolihF Rl dgaL’ | T2 Y

cover 14. As can also be seen I n the cross-secti ona s 44A
and 44B t aken a@%@etm@mﬂnléuﬁacamf oifcuit lgwrmptt{sAD [Thiese aR4fAps S forrred in a

circul arqpecess, Reces 360, in turn, is
f or med |n6a | ar g@%ﬂ%&!&%\ég @gre?ég E'SHH'FBI'H @\9?95‘5%’"3-20 362A.

Fi gure 43B shows a retalnlng deV|ce or masher 364 havi ng an opening 366
with a dianmeter ni. Refemingagain nove tesEigaod 2dsdoonbaryomett 65 includes ks

130 and yer <10 8GR B Zerdns SEaREE et teless R e FSRmRONONBNS! e
holes 248 in primary cover 14 for fastening secondary cover 16 to primary
cover 14, as described above. Referring now also to Figures 43A, 438, 43C,
15 44A, and 44B, shown in Figure 43A is an overhead and enlarged view of one
| of holes 24B in primary cover 14. As can also be seen in the cross-sectional
views of Figures 44A and 44B taken along the line 44-44 of Figure 43A, hole
24B is formed in a circular recess 360 having a bottom surface 360A. Recess

360, in turn, is formed in a larger circular recess 362 having a bottom surface
20 362A,

Figure 43B shows a retaining device or washer 364 having an opening
366 with a diameter m1. Diameter m1 is selected to be smaller than the
diameter m2 of the threads of a secondary cover mounting screw 368 (Figure
43C), and yet still enable screw 368 to be threaded therethrough. Diameter

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

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



25 n2 of screw 368 is larger than the dianeter of hole 24B (to provide for
.threading action therein) but, in the exenplary enbodi nergtz,pebﬁjawtgéd@r
than the dianmeter of hole 24A in secondary cover 16 (to not provide for
threading action therein). In the exenplary enbodi nent, screw 368 does not
have any n&MYAFBAded portions. During the assenbly proddI4BHsecondary
cover 27 February 2004 WO 01/16982 37 PCT/1BOO 01199 16 is fastened to
primary cover 14, washer 364 is rotated onto the threads of screw 368
after screw 368 has been inserted through one of holes 24A in secondary

cover 16. Screwl®BJastenetiénpiman} eivet 141 Rasrated4iininalal Mt thrépispown in
Figure 44A. In this %gs osition, washer 364 is POSi tioned within 5 circular
recess 362 and ¥EVS ehSEremabGhas besnsineered hequohveng ethoiem2dA ikover 16.

When secondary €speRH over 46, ) L, cover

14, screw 368 is thrg'gglbeq B?J? ??“ﬁ'ﬁ?%@%@eﬁ %mpﬁ@yﬁgéégﬂn?%h&%%d

force gener at edBHFhAWRIN figureatitA gindhis disposiioacwasherSdvie positienawigig and 10

hol e 24B pr opel pward. ,As scr 68 is ved_upwar d, washer :

364 abut saagai ncﬁsrtcﬁgdg? %Eoe%ggiéﬁfaaﬂffeg%u’%a%?'"?éﬁ%ﬁ&ﬁ?&“ %Jg%@? %I@ of saeendayy washer

364 to be threastedr downward on screw 368. However, when screw 368 is

conpl et ed unt hreaded from hol e 24B such that its bottom 368A enters

smaller circular re s 360, as sho i.n. Figure 44B, then the upward 15

"t hreadi ng out" for ?@ﬁa%??-?@daw %%Vreémaﬁé%@ Q%ﬁ%s@qygeﬂséwmddm primary

unt hread t hr ougldveph £, stddviaggse 1 4! i rt her
TERPARIORRY ol . AL thbbooRolHh upldfd

normal turning of screw 368 will cause screw and was st
spin, wth wasHefcemeneraipd byithe ‘threading eut! iateractiondvetecemsyrefv 388 &fie bot t om

368A of rew [ | | el,y deterpLned by.the height of 20

smal | er ?gcess%?zm#gﬁgg@oé@éé@@bv rscﬁ%"ﬂhgb ﬁ“bm§’¥¥%\5{8‘”§?§h Ber

unt hr eaded f r ord6dtabiuts agsinsﬁbﬁtmhbmifm%fs%eﬁm??rchvém@%a& 35%311@@“ be
e

separated from ectively an

iJrary, cover, 14, with screw 368
conveni ent |y r@éﬁ@ﬁhf‘?’rﬂdgﬂﬁ}i’wa@ on gesw 3% oRaweyere whep scawPos fse
abut ment bet weempleted unthreaded from hole 24B such that its bottom 368A enters

smaller circular recess 360, as shown in Figure 44B, then the upward

16  “threading out" force acting on screw 368 ceases (screw 368 does not
unthread through hole 24A in secondary cover 16). At this point, further
normal tumning of screw 368 will cause screw 368 and washer 364 to just
spin, with washer 364 remaining a particular distance away from the bottom
368A of screw 368. This distance is largely determined by the height of

20 smaller recess 360. When all secondary cover mounting screws 368 are
unthreaded from their associated holes 248, secondary cover 16 can then be
separated from primary cover 14, with screw 368 effectively and conveniently
retained through hole 24A of secondary cover 16 by the abutment between
washer 364 and bottom surface 370 of cover 16. In order to be removed,

25 screw 368 must be pulled upwards and rotated in order to cause washer 364
to thread off. In the exemplary embodiment whereiﬁ washer 364 is made of
‘nylon, vulcanized fiber material, or rubber, the snug fit engagement between
screw 368 and washer 364 can also be terminated by simply forcibly pulling
screw 368 through hole 24A.

30 Although the screw retainment structure is described above with



washer 364 and bottom surface 370 of cover 16. In order to be renoved, 25
screw 368 nust be pulled upwards and rotated in order to eause WRAFHGI4 364
to thread off. In the exenpl ary enbodi nent wherein washer 364 1s nhade of
nyl on, vul canized fiber material, or rubber, the snug fit engagenent

bet ween scM$136B2and washer 364 can al so be term nat ed Hoy/Biompioy f orci bly
pulling screw 368 through hole 24A. 3% Al though the screw retai nment
structure is described above with 27 February 2004 WD 01/ 16982 38.

PCT/ 1B00/ 01199 respect to one screw 368 and one hole 24B in primary cover

14, it is prefmsp@dtyobﬁals@f@sﬂssﬂa%bhe%@@féiﬁ@hr@%#ylcﬁﬁéﬁfkg%¥ cover

nounti ng screws 68 and their associated hol es a odi nment
wher ei n washer HBigrably implgmentedyitio respeetiocnil steandary cavehmoumtgsscpéws

approxi mately .45pa4d Refearri o] Fiagyres 45-47, shown in
Figure 45 is base 1r¥2d‘%|étﬁ‘- %‘Ssg‘%‘%&ﬁ@d%%g%ér]’ ?‘45@8@35'8?%6‘” rqtté,&asw&(;ﬁ%
recessed regi oris mie afnylomi, washier 364/kas 4 4hickriesh of BEpAZnter .Gﬁfﬂfgésﬂg a
screw such as screw 400 for fastening primary cover 14 to base . Al'so

ithin regessed regi 1 are hole 6 i ch tend_t hrough primar

\(,:Movelr 14 gnzsbase %Iﬁ@? éﬁgﬁQQO%toderggﬁérﬁ'tsBQ‘hﬁ@‘ g@‘&"‘@@ﬁbaﬂ%gb?e‘giﬂlmdarz

cover 16 (see Friurg cayer Bipsiiched®n (ope WA GedbsBBY RNk 6T SHbAiSY. 25
o awallro

screw 402 for m)untH:g the entire circuit breaker N rail
back panel or tH¥eq 1%&re igles BaAdRiiepeixing asesewisvehias screvad00ifR fagiéningunt i ng

screw 402 has B 40¥ast TSRS, KLATELSS 0L 2S5, 202 ©

secondary cover 1 ut larger than 't I ane
primary cover Wwhichextend Hwangh prifiaguecevet34ianddbaseew HAELDE BBRbspRlE 404

that ma e C ey il enent e ithin one or nore recessed regions

401. Asyla(gst E@é%nileﬁ\ éili%e&:pgagf@,cog et g@v&e&h’é%ﬁﬁ’eﬁt ang afeefowseiwsing aldesga

first opening 4@funtingdcreveseeas SGeW 402 BPfoultindthessindc «H@{Br%éej% havi ng
INto recesse

a dianeter dl. 20 S rew et ai nment plate 404 is Tnserted d
regi on 401 whef@Byalkpt DIyJell back oanel s tamlie. |15 they exemplacyt embodinmnt f ace 401A

and openi ngs 448ad@@82A of mounting screw 402 has a diameter that is smaller than the

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

Also shown in Figure 45 is a screw retainment piate 404 that may be
conveniently implemented within one or more recessed regions 401. As best
seen in Figure 46, screw retainment plate 404 includes a first opening 406
and a second opening 408, with second opening 408 having a diameter d1.
20 Screw retainment plate 404 is inserted into recessed region 401 whereby the
bottom surface 404B is in contact with surface 401A and openings 406 and
408 are positioned above holes 23A and 28, respectively, of primary cover
14. When screw 400 is used to fasten primary cover 14 to base 12, screw
400 is threaded into opening 406 and into hole 23A of primary cover 14, with
25 head 400A of screw 400 abutted against top surface 404A of plate 404, as

shown in Figure 47. This abutment secures plate 404 within recessed region
401,

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



408 are positioned above holes 23A and 26, respectively, of primary cover
14. \Wen screw 400 is used to fasten primary cover 14 to basRbhsry S63LW
400 is threaded into opening 406 and into hole 23A of primary cover 14,
wi th 25 head 400A of screw 400 abutted against top surface 404A of plate
404, as shoVhO¥¥°%i gure 47. This abutnent secures pl at e PXCUABO#AGON
recessed region 401. Referring now al 30 to Fi gure 48, shown is nounting
screw 402 of the exenplary enbodi nent. Screw 402 includes a threaded
portion 410, and a 27 February 2004 WO 01/16982 PCTI | BOO 01199 39

non- { hr eaded ponar-tieaded! paitios ad2d ThrsadedPoftish £FFhb &LMARIEH a5l a3t non-
t hreaded porti o& 4%% has,a di aneter d3. For Furposes di scusse bgl ow,
dianeter d2 of tYFEEIRPTiRN 41Dhasasliargetspddc Feepuroses discupsedtbietow,di anet er

d'1 of openinggdi s | : | t hr.eaded t hrough
5 openi ng 408. E;ég%;?g? %fgﬁrg? H%%HP Fﬁ??g?éggé%ﬁé?éﬁJogié%legﬁ?é’lJé%'i"@%’lda be
smal | er than di efAPeaingH08uindystrstit gnabie. pottion 41 Civetecthredfdeacthoudh | S :
sel ected gto be tRan each, of diaganeters d2 and d3. Referring now -
also to F?gure %%nﬁ@‘gdv\% [? @"be%gri %Eoé?%@'-" iRﬂfé‘P“ 4haiis spleatediiq be cut - anay
vi ew t aken al ongmaliee thandisméer4 &ffopehbidr4hss ot {d |degly t
breaker 10 to ?ﬂ urface, nmountin Sogﬁgev@4%)§4?ghemglg$€égﬁﬁ{é02§%Sélﬁcg 408

of plate 404. fHedtep an eachpidliametery dandd3(with a di aneter d2 that
is larger than dianeter dl of opening 408) is threaded conpletely through.

openi ng 403, af ter Wefefing SoMid0R FRdl 49 ShbdAiss s S WRLS LI gL, i © 20

until its bottomreaches the nounting surface:
screwdriver is Rafiallysytaway vieyt taken alongthe iaes49-4b dfi Ealird @BAWREHWE s surface

404A of ate 4 rtion 410 is threaded into the

nount i ngpg ur f aéﬂ@qﬁ@%ﬁﬁ%?&ég ggﬂﬁ §°g§§ﬂgf RGP SRQHAIRG Scrayy 2&% [pJaserisast into

cost - ef fi ci ent opaning 468f afgllate elOde tThirgaaa pofiorPd IPUNSdreE 4R (Rith402 Wi thin
circuit breaker %8 tvvh 20.the breaker is not nounted to a surface. Such
retainment is K ?8[152#'?&{}) IS rthan diameaterdl efpnaming 4Q8) izthreadad br eaker 10

to a customer soniphiély through opening 408, after which screw 402 easily slides
dqwnward through hole 26 until its bottom reaches the mounting surface. A
15 tool such as a screwdriver is then used to rotate screw 402 until head 402A

abuts surface 404A of plate 404, whereby threaded portion 410 is threaded
into the mounting surface. '

Plate 404 advantageously provides for convenient, cost-efficient, and
effective retainment of a mounting screw 402 within circuit breaker 10 when
20 the breaker is not mounted to a surface. Such retainment is particularly
desirable during shipment of circuit breaker 10 to a customer so that
mounting screws 402 can be positioned in their appropriate holes and yet
cannot be lost. When screw 402 is in the above-described disposition where
threaded portion 410 has been threaded through opening 408, it cannot fall
25 out of circuit breaker 10. in particular, upwards vertical movement of screw
402 is prevented by the abutment of the top 410A (Figure 48) of threaded
portion 410 against the bottomn surface 4048 of plate 404, as shown in Figure
49. Downward vertical movement of screw 402 is, of course, prevented by
abutment of head 402A (not shown in Figure 49) with surface 404A of plate
30 404. In order to be removed, screw 402 must be rotated until threaded



nmounting screws 402 can be positioned in their appropriate holes and yet
cannot be lost. Wen screw 402 is in the above-described gi¥Reridy sfoqvhere
threaded portion 410 has been threaded through opening 408, it cannot fall
25 out of circuit breaker 10. In particular, upwards vertical novenent of
screw 402 "OY8¥ented by the abutment of the top 410A (HGTg@H128) of

t hreaded portion 410 agai nst the bot t 8 surface 404B of pl ate-404, as
shown in Figure 49. Downward vertical novement of screw 402 is, of course,
prevented by abutnent of head 402A, (not shown in Figure 49) with surface_

404A of plate 3ri@v410 is thredded upwaedy ambustchf opehipy 4082 nust be rot at ed
until threaded 27 February 2004 WO 01/16982 PCT11BOO' 01199 40 portion 410

i s threaded ds and Of enjng - 408. Plates 404, and the retai nment
foature t hey provi aE TS0t s PRaRiam PR featits ey piyids, Haveitamanxbiitun ¢ hi n
or easily renoveteldagiy Phplémihted \Gifiebr éQsiiylrgﬁlB%’djfrgﬂl &f&ufti%geﬁéleg‘iﬁ“tances-

In the exenplary enbodi ment, retainnent 5 plate or device S br med of
bonded fi brous edinglondhe sireumstancesi Indtie ekemplans bmbodinientretainaent

f d 14 . ' ' .01 i,nches, thjck. .Such
mmter ] a has oL PhBBEabs i€ Rned B BBAG) BT Wargial suehBngficeBzA neai n
e o o T oo ASOmS et satorietio agefi ari, it is OpPOARbIENS, ", ¢

e di . ] ! . _
he same as o ANGESIAGR SHOR FeNe iR N0 @00H IPUENEO FrapRsies, 0 s stbaguded Sha i
por tion 400B ( feingugle tohRhir®kin #s'sRlpd &0eh 38%“%\@ '&r@ﬁsﬁﬁ@%%&;f%:gﬁ?@f -

t hreaded portion 410 of nounting Sscrew 4 erring now .
shown is an ovdheieal Alse ietheexgrplancembodiment thé disewtesdtiof quinimp4dd1 of

i | A 5 hol.e 23A thereof .is for receiving
gr !scr:r? ;zv ﬁg\r/e; aé?glﬁégﬁrﬁﬁhggg%gg%sg ISTZ?%%I-OJ]I 6??8"@5 ‘{}fﬂoaﬂfi the digmsterafe ot her
hol es 23A). Holtiweaded shufcportinh d00B (Flyursiadh ofScteWRAT0 ROME sahfh Adiakits 12,

is for receivin nmount | ng,screw, .such as screw 402 shown in Figure 48,
for mounting tﬁigOzmr??%e‘ti’g@&f‘ﬁ\ﬁlr‘g%m'%SF@WO%UMi ng surface (together

with the other holes 26). As shown in Figure 50, 20 each hole 26 is
purposely made to nRefduingRow es Flguré 80NéhowrisRA dviePbad and'@MSrged view

- of one of recessed regions 401 of primary cover 14. As described above,

15 hole 23A thereof is for receiving a screw for fastening primary cover 14 to
base 12 (together with the other holes 23A). Hole 26, which extends through
primary cover 14 and base 12, is for receiving a mounting screw, such as
screw 402 shown in Figure 48, for mounting the entire circuit breaker 10 to a
mounting surface (together with the other holes 26). As shown in Figure 50,

20 each hole 26 is purposely made to not be perfectly round. in particular, hole
26 is elongated or stretched in the lateral direction, creating small flat or
straight zones 450 with each having a length z1. This elongated shape of
hole 26 extends through primary cover 14 and base 12. Configured as such,
hole 26 can accommodate mounting screws 402 with different sized

25 diameters, This flexibility is often useful, for example, when circuit breaker 10
may be used in either an environment where English measuring units are
used, or in an environment where metric measuring units are used. In such a
situation, an “English” mounting screw 402 may have a threaded portion 410
with a diameter d2 (see Figure 48) that is either slightly larger or slightly

30 smaller than the diameter d2 of the threaded portion 410 of a “metric”



26 is elongated or stretched in the lateral direction, creating small flat
or straight zones 450 with each having a length z1. This2elreBgahesoghape
of hole 26 extends through primary cover 14 and base 12. Configured as
such, hole_26 can acconmobdate nmounting screws 402 with different sized 25
di ameters. YRy pility is often u%ef ul, for exanpl e, PGIABH/GINCuUI t
breaker 10 nmay be used in either an e Vi ronment where Engl i sh nmeasuri ng
units are wused, or in an environnent where netric neasuring units are
used. In such a situation, an "English" nmounting screw 402 may have a

t hreaded porti SROUNtY seraw 482 d Hatee2@ advhtégemushi enattesidithet bagh s&re@i dder

slightly |arger ' I 0 snmaller than the dianeter d2 of the threaded
portion 410 of "%%neiﬂterf”chet‘!f%ﬁﬁ@sgégry 2004 WD 01/ 16982 PCT/ | BOO 01199 41,

nounting screw 402. Hol e 26 advant ageously enabl es either such screw 402

to be effectively i ifheehnyatst diﬂmceb@g&@u@wjﬁbﬂﬂé@b?ﬁa(ﬁir@érﬁcﬁo) _
provided by flat zones.K 450 rovides additional roomfor the larger sized
di ameter scr ewPiR9d§%additiana fardhe farger sized diametarssrenw402taben f at
zones 45@5 sel egiRetedowlth jiitog ol ﬂ@%%f? t rewto fit. As
such, the | arger siezed d?{aerr%'tgtgplﬂ%%%g% 4 ﬁ%%ﬁajs%g@gé@?@tdﬁ#@t%ﬂls@erticaI
"play" bet ween enpbles timsegerscraw to fith Asuchdthedatgen sized iidmetepberelladg sone

hori zontal "pl @ id hQ,d directiqQ due to _the el ongated shape of hole
26 in that di r?&”f%ﬁ&%ﬂ@ué%q ‘éqiﬁ%qlz@éydt?éﬂ‘@f?@ﬂa{l]@’?éﬂéa(me@@n, of
course, -fit w directiond Bt dpudshaed $omefdri | Sl ot rtical
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i s advant ageous,,/ : . nien enabl es screws 402 to be vari abl
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posi ti oned where circ can be mounted to surfaces having
mounting surface hole spacings (in the horizontal or z3 direction) that
differ. Again, thisWhilebebéfidially arsl conveniently accommodating different sized

- diameter screws 402, hole 26 advantageously keeps vertical “play” of such
15 screws to a minimum. The horizontal “play” afforded to both the larger and
smaller sized diameter mounting screws 402 by holes 26 is advantageous in
that conveniently enables screws 402 to be variably positioned whereby
circuit breaker 10 can be mounted to surfaces having mounting surface hole
spacings (in the horizontal or 23 direction) that differ. Again, this flexibility is
20 often useful, for example, when circuit breaker 10 may be used in either an

English measuring unit environment or a metric measuring unit environment.

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

Referring now to Figures 51-53, shown in Figure 51 is base 12 with
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As shown in Figures 52 and 53, terminal shield 504 aiso includes

15 - protection tabs or protrusions 506, each of which wings outwardly during the
insertion of terminal shield 504 into slots 500 and which eventually
substantially mates with a lower cutout or mounting area 290 (Figure 51) on
opposite sides of base 12. Protection tabs 506 substantially cover cutouts or
mounting areas 290 of base 12 to ensure that tools or other external devices

20 can not be inserted therein and touch an electrically active terminal. For this
purpose, tabs 506 are sufficiently rigid so that they do not easily bend
inwards. In the exemplary embodiment, terminal shiéld 504 (including tabs
506) is molded of thermoplastic material. Protections tabs 506 of the
exemplary embodiment are not intended to help secure terminal shield 504

25 within slots 500 by way of an abutted engagement with cutouts 290. Rather,
in order to facilitate the upward removal of terminal shield 504 from slots 500,
each tab 506 preferably includes a chamfered region 506A which helps to
bhannel or direct tab 506 outwardly around, and thereby minimize
interference with, the upper ledge 290A (F igure 51) of cutout 290.

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



nmounting areas 290 of base 12 to ensure that tools or other external
devices 20 can not be inserted therein and touch an el ect Qr/%b}aér}ag@dye
terminal. For this purpose, tabs 506 are sufficiently rigid so that they
do not easily bend inwards. In the exenplary enbodinent, termnal shield
504 (i ncl udi“ﬁbmfl&%% 506) is nol ded of o her nopl asti ¢ mat &GTABIV/RENSt ect i ons
tabs 506 of the exenplary enbodinent are not intended to hel p secure
termnal shield 504 25 within slots 500 by way of an abutted engagenent
with cutouts 290. Rather, in order to facilitate the upward renoval of
terninal shi el PHOR of Pomagy coversdmfter darotinal sbiekb804isdtily inbéryed intd sdes a

chanf ered regi e el t o nel_or direct tab 506 outwardly
around, and thg}bgg?/@%ﬁ#ﬂm'?%&o?ﬂgérqqgﬁgﬂicgamﬁr 1%@"8%%? doygiall 290A

- (Figure 51) of engagqmeﬁﬂﬁhtvva@n/éﬁiewswah@slatgso@?réﬁerﬁmg réfh vaf%o,@%%y
cover 16 may b&l@o@ tioped 27 February 2004 WO 01/ 16982 PCT?I B 9 43

on top of pri Wit firsh remeving cayef 19 anshis devel with thestop B04A ofrshieided i nt o
slots 508€. As sR0 | f . v, viers the_dovetai l
engagement bet \/\%gn“sﬂﬁirg?%&%ﬁ gévdé} S1|6:i? %8@%8&?’6%\/{%{ 'ﬂ‘&'&%@#@fé’l"eﬁg@hi eld
504 wi t hout fi m8ay bepesilionpdesuoty thabit overtapsiregivRvEl oficobet TEak@RpP5TYA Of
shield 5 504. J a cqver 16...s ,so positioned, a termnal shield
cover 508 my%fggﬁ'%gzﬁfggéhgyﬂdﬂﬁ%? sbt Asvtiowa a Figuse §8Ba the kattopbver 16
and top 504A alrfate 6088 bPdoverH0ShAMIddd Yibticd retsi yNuiGlygur e 558,
the bottom surface ?‘088 of ‘{:over 508 ?m@udes%ﬁﬁ%g@@@%%&'ﬁ%trusi ons

514 which eng&§8agRneles 25A (Figuse 64) Busecphdary comerts and pematyscaved 141 i mar y

cover 1 0 an (34T ' o] | When cover 508 is
ottt omy pa " en8igRlidk ot intbitehbE HEMEfeir WASHEY & S0n 8 PRRTONE aSh wi ¢ h
the top surfac&udsihe tdp swrfawed0dA therenf iskﬁesirbbly&‘tﬂﬂhévﬁt)ﬁﬂhfe%p’ﬁﬁrfa}‘é&ea

ure of secondary cover

conpletely cov | es i reqi.an 16A ( Fi

16, and covers%\img?é@%?@a%q\’ r égg I ﬂgd'ﬁﬁ'b %ﬁé\g‘ﬁ#c@ﬁf"@ﬁw Sovers tae holesin

ext ernal accessegion pRYEHURIS4 Y oF seBosd . i di .
addi tional pro egé | on m?an op)terator of&gf%rﬁﬁ?aggggﬁéei?w%t?&ﬁgﬁgépeby
al so preventi n&f’ps B}a?%elﬁépér Assstcho axtsEnah geeassds preventedHothodd r st

removing sshi el draaRY feretfforoffiing Wididral PSR 10 30 ParhtBPSt circuit breaker
10, and thereby also preventing secondary cover 16 from being removed
without first removing shield cover 508. As shown in Figures 55A and 558,
“shield cover 508 includes openings 510_and 512 which are positioned on top
of apertures 505A and 505B, respectively, of terminal shield 504, for
20 purposes described below. Cover 508 also includes a elongated cutout
portion or break line 511 that can be used to break off a region 513 in order to
adapt a particular cover 508 for use with the load terminal end of circuit
breaker 10. In the exemplary embodiment, terminal shield cover 508 is
molded of thermoplastic material.

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

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



shield cover 508 includes openings 510 and 512 which are positioned on top
of apertures 505A and 505B, respectively, of term nal shi el7dcblshry bods 20
pur poses described bel ow. Cover 508 al so includes a el ongated cut out
portion or break |line 511 that can be used to break off a region 513 in
order to ad¥POV¥%¥articul ar cover 508 for use with the | peximogumdnal end
of circuit breaker 10. In the exenpl ar enbodi ment, terninal shield cover
508 is nolded of thernoplastic material. 25 Now referring also to Figure
57, a cross-sectional viewis shown taken along the lines 57-57 of Figure
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backp ate 554 with a DIN rail.

15 Referring now also t6 Figure 60, backplate 554 also includes
channeling portions or arms 560, for purposed described below. Adjacent to
arms or guide members 560 are opening or cutouts 562, each with a bottom
ledge 564. Rectangular stabilizing tabs 566 are pravided above arms 560,
each with an abutment surface 566A that is substantially in line with bottom

20 S60A of an arm 560. Stabilizing tabs 566 are easily and conveniently
stamped into backplate 554 using a simple lancing process that does not
require any forming, bending, or curving of material. Also provided on
backpiate 554 is a curved protrusion 568 with a stop region 568A and a upper
spring attachment region 568B.

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

Plate region 570 of slider 556 also includes a stop protrusion 579 and a lower
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bottom 20 5 (ﬁg?f an arm 560. Stabilizing tabs 566 are easi :51% and
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15 " member 582 of slider 556 and stop region 568A of backplate 554 providing a
limit to downward movement of slider 556 relative to backplate 554, as shown
in the cross-sectional view shown in Figure 62. Figure 59 shows DIN rail
adapter 6§50 in its closed disposition wherein a DIN rail could be securely

engaged under lower engagement regions 576 of slider 556 and under tabs
20 558 of backplate 554.

In use, adapter 550 is placed in an open disposition in order to enable
adapter 550 to be appropriately positioned on a DIN rail before the closed
disposition is assumed. The open disposition is achieved by upwardly pulling
handle portion 581 against the spring tension provided by spring 584. This

25 causes sfider 556 to slide upwards. Handle portion 581 is pulled until lower
engagerent regions 576 of slider 556 have sufficiently moved upwardly
towards channeling portions 560 of backplate 554 to enable the DIN rail to
make solid contact with surface 586. Thereafter, handle portion 581 is
released, causing lower engagement regions 576 of slider 556 to ride over

30 the DIN rail, leading to the closed disposition described above and shown in
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in the cross-sectional view shown in Figure 62. Figure 59 shows

adapter 550 in its closed disposition wherein a DIN rail cguHetrkey ss4irel y
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urface 586, Guon b Aehlfhnd avatafed e eNARRADIN Fivincut
requiring constant manual pressure to hold slider 556 in a cleared disposition
relative to surface 586, Once positioning on a DIN rail is achieved, handle
15 ~ portion 581 can be tapped towards backplate 554, thereby diéengaging
notches 578 from bottom ledges 564 which then leads to the closed
- disposition shown in Figure 59.
Referring again to Figures 15 and 18, each of sideplates 106 in the
preferred embodiment of circuit breaker 10 includes a pointed or raised region
20 600 and a pointed or raised region 602 along its top surface 106A. In the
. exemplary embodiment, pointed region or protrusion 600 is configured slightly
differently from pointed region or protrusion 602. |
Referring now also to Figure 64, shown is a separated view of base 12
and primary cover 14 of circuit breaker 10, with sideplates 106 inserted into their
25 assembled positions within base 12. For the sake of clarity, the other internal
components of circuit breaker 10, including those components associated with
sideplates 106, are not shown. Each of sideplates 106 is shown matched with
6ne of internal phase walls 20, 21, and 22, In particular, each sideplate 106 is
vertically slid into slots or channels (not shown) in its corresponding phase wall

30 whereby a parallel disposition therewith is achieved. Primary cover 14 includes



15 portion 581 can be tapped towards backpl ate 554, thereby disengaging
notches 578 from bottom | edges 564 which then | eads to the7rg 2004

di sposition shown in Figure 59. Referring again to Figures 15 and 1%, each
of sideplates 106 in the preferred enbodi nent of circuit breaker 10

i ncl udes a PY? AYE82or rai sed region 20 600 and a poi nt ede@rrBowiised regi on
602 along its top surface 106A. In the4Exenpl ary enbodi nent, pointed region
or protrusion 600 is configured slightly differently from pointed region
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si depl ates 106 i t INto their assegnbl ed positions within base 12.
For the sake of ngﬁ.iq%?,éﬁﬁgsqﬁcﬁggly.i t ﬁe{II%' clﬁrﬂﬂf&@ﬁrsthﬁbw%ﬁﬂﬁa@Mer
10, including timternalphape weNs 602.5D3CARY 604 Wid dbsidh {

shown. Each of si Gi_gj’at es 106 is shown matche%bsmeﬁ%g%éﬁ@&%ﬁpﬁr@f%ghase
wal I's 20, 21, af@'IRUP fnd mate tagether withdbr tep gurfacascofifterrats phasetwainl 20/ Sl i d

into slotg or ¢ [0 orrespgndi ng..phase wal |l 30
wher eby agpar al lﬁg{‘&rﬁil g%’f)ggpﬁon mé"fr{eé\?'v[ #']ri{ﬁ?@ égcvﬁf' 38&390&"8%‘?@%9@9 12
i ncl udes 27 Febduringthe @8dembly(iradesssIn BATGROMES SRR plAds 108 efs}?ds' %*ﬁ@ge
wal | s 602, 603,W ﬁ 29415h t correspond tq internal phase wall bt , 21,
and 22, respech@@ pasgy b&%eeb m pyrgresiqf inteenal phase walls 607, S08f ane 606
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conponent s assdASHOBIG AN ptianalityonsti tute a "fl oating” mechani smt hat
must be sufficiently held in place within base 12 in order to ensure proper

15 When sideplates 106 are slid into their respective phase walls of base
12, pointed regions 600 and 602 thereof protrude above the rest of top
- surfaces 106A and are positioned to make contact with the bottorn surfaces of
internal phase walls 602, 603, and 604 when primary cover 14 is positioned
atop base 12. In particular, pointed regions 600A, 600B, and 600C make
20 contact with substantially flat contact surfaces 605A, 6058, and 605C,
respectively, and pointed regions 602A, 602B, and 602C make contact with
substantially flat contact surfaces 606A, 6068, and 6060, respectively.
Pointed regions 600 and 602 provide sufficient additional héight to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
25 will substantially be the first areas within base 12 to be contacted by internal
phase walls of primary cover 14 during the assembly process, thus ensuring
proper engagement of sideplates 106. This is very beneficial because
variability in parts and slight aberratfons in the molding process can cause the
internal phase walls of cover 14 to not mate perfectly with the internal phase
30 walls of base 12 and top surfaces 106A of sideplates 106, potentially causing



positioning and functionality. 15 Wen sideplates 106 are slid into their
respective phase walls of base 12, pointed regions 600 ang g2 thesepf
protrude above the rest of top surfaces 106A and are positione 0 make
contact with the bottom surfaces of internal phase walls 602, 603, and 604
when pri mar YV EW1&PB214 is positioned atop base 12. In parRGIBIEH199poi nt ed
regi ons 600A, 6008, and 600C nmake 20 c fhtact with substantiall y flat
contact surfaces 605A, 6056, and 605C, respectively, and pointed regions
602A, 6028, and § 2% rrakg contact with substantially flat contact surfaces
606A, 606B, andsé%é’ teg 490 ka-notka sufficigatiyenanged gindheldinplace(ifgsinteg ovi de
sufficient additrg i : f A, of ' sideplates 106
wher eby t hey -ensu@gﬁ% %g?htﬂggoggﬁ g@eesﬁsl‘ﬁm%gé p\%ﬁﬁ?d i sLH0 ap 90%e t he
first areas wit§PRtasbibeir 1@spartive contatbsuirtadebytht Betdhimod 8RR IAbNERY

i 1 I h | , t
gagenent of s CHEEREVEE 17 S5k Bade P Bisocvints e sapwodimplscs) madigging! i ty
in parts d&nd sl iogplerciig it tHeOdtntad sbﬁﬁcég?llﬁitﬁgg%@@@f@emﬁﬁﬂf:au e the '

i nternal phase wal Ilg of cover 14 to not nmate i nternal
phase 30 walls SHeBRISs 105 Gnrludiag peintediegions @A arfd B02)apé Aisde FRfoel,

potential | y caughfgr I 01/16982 48 PCT/ |1 BOO 01199
sidepl ates 106 to %gﬁggje:%?ﬁﬁé{f ﬁ%ﬁ%ﬂ%@ﬁgaﬁg‘%el d in place (if pointed
regi ons 600 and 602 Althbugbittheirefejred \dhtiodabnt 6Fthe b irﬁ%ﬂpaﬁ@ﬁg%en

urt her

contact their r ' contgct surfaces, they accommodate
| owering of pr?%%c?'?/)ggﬁ @ fﬁﬁﬁ'ﬁ't 9heR of particylarityp variousichangesdodosm ang

pl ace) byodi ggi detab e pagd hint. urfaces. ln.the exenplary
embodi ment, side Ig?gs 106_(?ﬁ'&?ﬁ‘a‘%ﬁ'&“ﬁ‘&"ﬂ”e'ﬁ%’éﬁﬂé@ 588898231966‘2‘3"“3%
made of steel, a%\ﬁ%feﬂ\ﬁftﬁﬁﬁ'?m%d/er 14 is made of thernoset plastic. Al though
the preferred enbodi nent of the present invention has been described with
a certain degree of particularity, various changes to formand 10 detail
may be made wi thout departing fromthe spirit and scope of the invention

as hereinafter clained.



27 February 2004 49 CLAIMS: 1. Acircuit interrupter conprising a housing
in which an operating nechanisminterconnected w th separasnig Boos
contacts is disposed, characterised in that a |ocking plate is positioned
between a term nal disposed within said housing and an abutnent portion of
sai d housing for securing said termnal wthin said housing, said |[|ocking
pl ate including a pointed region havingiga point inserted into the abutnent
portion. 2. Acircuit interrupter according to claiml, characterised in
that the termnal includes a cut-out and the | ocking plate an insertion
tab i nserfbdIM$t o said cut-out. 3. Acircuit interrupter according to
clainms 1 or 2, characterised in that the 1ocking plate includes upper and
| ower regions interconnected by a bent region, said bent region being
strai ght ened upon pésiircuibintengptsr csmpdsrh@elﬁou@n@||rabﬁ|clb@h\6ﬁ6r%tlh@e term nal

andthea circ Interrupter according to claimi1, 2
or 3, cha;r?]létcﬁgﬂl S@'ﬁé}chﬁrﬁ%ﬁ;&%d \yﬁbseqa(g ﬁf’j‘ hfantacts isdispge’d, shamstansedyint or

i nser t i onthahe fteskimggdiate it mnsitiohed bemmmartgrrmﬂalcﬂnép@@&sd Bihin BhRtHR UG BnBghween

the termp I nterrupter according

rt| on
to any of @tg?ﬁgp%ﬁf g%adglﬁ 8??3588"9 ﬁa'gﬁ%[f"'”#wg higsgid hrysingcsdides a base
i n which bhlsnablatemnhdpgratpmrned sedia tethg Hpoift inseredd iftoithd BbtHRhESorGEOr di Ng
to claim5, characterised in that the base includes an externally

accessible cavity in which the abutment portion is fornmed. 7. Acircuit
i nterrupter ac2or di Agirtuit intemiuptef acedrdingté ltins ¢ chiafadidrbd ilab@eQeriifg ! udes

ot o sancfipSs HELEL 8 EREINE piglSan Bigd lap mosieceOg el b -
interrupter according to any of the preceding clains, characterised in
that the termgal i acce thr emn in the
housi ng, said ocklﬁgﬁéﬁlf%@wﬁéf&ﬁac‘éﬁr '89?%518 lgﬂ'g% 033"38 ”F'ﬁ% thadhe t hr ough
sai d opelafking plate includescuppter and Ewen pigionsineedonnagied By amenbiegidhessg ecedi ng
claims,  pent region being straightened upon positioning of said locking plate between the

terminal and the abutment portion.

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

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

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

7. A circuit interrupter according to claim 6, characterised in that the base
includes a channel into which the terminal is vertically inserted and a ledge on which
said terminal is seated.
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characterised in that the locking plate is positioned entirely within the
housi ng. 50 27 February 2004
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8. A circuit interrupter according to any of the preceding claims,
characterised in that the terminal is externally accessible through an opening in the
housing, said locking plate being sized and shaped to be insertable through said
opening.

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