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12 April 2005 | CIRCU T I NTERRUPTER WTH THERVAL TRI P ADJUSTABI LI TY
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The ﬂggﬁﬁ@@ gnvention
relates to circuit interrupters generally and, nore specifica Py, to those
kinds of circuit interrupters having a thermal tripping operation..
DESCRI PTI ON OF THE PRI OR ART Ml ded case circuit breakers and interrupters
- are well known in the art as exenplified by U S." Patent No. 4,503, 408
.Issued 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 sanme or inproved
performance capabilities. A major advantage of creating such a "smaller

kage" is that i . . floidi d it | |l ation.

Fowever, a consequenGEIREATS INTERRVPTERMANH', n'e: ha “space
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certain design obstacles that ne e overcone. Circuit interrupters
advant ageously provide for automatic circuit interruption (opening of the
cont act s) BAGKGROUNDOEUrHE INVEN®H@ANt i on is determined to exist. One way
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12 April gpé&ation..

DESCRIPTION OF THE PRIOR ART )

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

A continuing indusiry objective with respect to many types of circuit
interrupters'is to be able to reduce the size and/or footpriﬁt of the interrupter

' housing while at the same time providing the same or improved performance
cépabilities. A major advantage of creating such a “smaller package” is that it
- provides increased flexibility in installatiqn. However, a consequence of this
objective is that the internal space constraints of such.in’terru-pters have become
much more limiting, posing certain design obstacles that need to be overcome.

Circuit interrupters advantiageously provide for automatic circuit
interruption (opening of the contacts) when an overcurrent condition is
determined to exist. One way of determining whether or not an overcurrent
condition exists is to provide a trip mechanism with a rotatable trip bar assembly
and a bimetal through which cutrent flows. The bimetal reacts fo overcurrent
conditions by heating up and bending towards the trip bar assembly. Above a
predetermined current level (overcurrent conditions), the bimetal bends far




2 enough so as to cause a rotation of the trip bar assenbly which sets in
nmotion a- tripping operation. It is desirable to be abl e :%Rdﬂ§?6§t t he
~predeterm ned current |level that causes the above-descri er mal
tripping operation. In the prior art, such adjustment could be nade by
changi ng the size and/or shape of the binetal. In addition, adjustnent
coul d be made by sel ectively screwi ngga screw through an opening in a
~bottom portion of the binmetal such that it protrudes to a certain extent
towards the trip bar assenbly. The screw is positioned to contact the trip
bar assenbly (and cause rotation thereof) when the binetal bends, and the
variability of the extent of its protrusion towards the trip bar assenbly

necossary udhbRIE el A RMIGTOMRE LRI e phb S Eh et pifn & °
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These pri or mechanj sns ude a trip bar assenbly That can slide
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contact portions which protrude, ng extents,
bi net al . ,@rtﬂﬁée'?bl)fdaﬂﬁrcab@% éﬂ@ﬁ?ﬂ 1@"@9&3’6‘@& theshimetal heindis eard the cont act
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enabl i ng ttﬁg;.g@ assenbly to slide longitudinally wthin the
housi ng ca g:)ér;% é(iab?]rr{atlc First, enabling the entire tr|p bar

assenbly to sl Aﬂhowgiqmer sbovaadeﬁcr|bemtherméidnp|at~1j1mtablhtytlereﬁeptvmf s housi ng,
which is unfortunately requires that a circuit interrupter be opened so as to provide
access 1o internal portions thereof. This inconvenience effectively causes the
adjustment fo be fimited to factory implemention rather than by }he end user.
- Because of this drawback, trip mechanisms were subsequently developed in the
prior art which enabled adjustment of the thermal tripping operation without
| requiring the opening of a circuit ihterrupter. These prior art trip mechanisms
include a trip bar assembly that can slide longitudinally within the housing by
- means of an externally controlled mechanism. The trip bar as‘sembly includes a
~ thermal trip member having contact portions which protrude, to differing extents,
towards the bimetal. As the trip bar assembly is-céused to slide, different
contact portions of the thermal trip member are posmoned to make contact with
a deflected bimetal, thus increasing or decreasmg the amount of defiection that
is necessary to cause a thermal tripping operation.

Unfortunately, enabling the entire trip bar assembly to slide longitudinally
within the housing can be very problematic. irirst'. enabling the entire trip bar
assembly to slide requires more room in the circuit interrupter’s housing, which is

- contrary to the continuing industry objective mentioned above of creating a




contrary to the continuing industry objective nentioned above of creating a
212 April. 2005 3 "smal | er package." Second, because the tﬁjé?#gb §ssenb|y of
acircuit interrupter typically includes nmenbers which e properly
positioned in order to interact wth the operating nechani smof the
circuit interrupter, and nenbers which nmust be property positioned in
order to be contacted by forces geneBated by other- tripping operations,

. these nenbers nust be designed to account for the sliding of the trip bar

assenbly, which can be very difficult to acconplish. In view of the above,
It would be advantageous if a circuit interrupter trip nechani sm existed
that could provide for externally-controlled adjustnment of a. thernal
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causi ng sslidd langitadinatly adthirthé housingot at e and generate said tripping
operation upon a predetermned current threshold, said contact area

SUMMARY OF THE INVENTION ‘
' Embodiments- of the present invention prowde a circuit mterrupter that

meets all of the above-identified needs.

In accordance with a first aspect of the -invention, there is provided a
circuit interrupter comprising:
a housing; _
separable main contacts within said housing;
an operating mechanism within said housing and mterconnected with said
separable main contacts; and
| a trip mechanism within said housihg and including a rotatable trip bar
' ‘assembly that, when rotatéd, generates a tripping operation causing said
operating mechanism fo dpen said contacts, said trip bar assembly having a
\ -thermal trip member disposed for longitudinal movement in relation to said irip
- bar assembly, said trip mechanism further including a bimetal through which
electrical current'ﬂows, said bimetal bending and contacting a contact area of
‘said thermal trip member causirig said trip bar assembly to rotate and'generate
~ said tripping operation upon a predetermined current threshold, said contact area
fhaving regions protruding to different"extents towards said bimetal, wherein when
said thermal member is longitudir;ally moved in relation to said trip bar assembly,
- a different one of said regions of said contact area of said thermal trip member is
‘positioned to be contacted by said blmetal whereby said predetermlned current
threshold is changed. '




havi ng regions protruding to different extents towards said binetal,

wherein when said thermal nenber is |ongitudinally m)vefizA llrgggtl onto
said trip bar assenbly, a different one of said regions of said contact
area of said thermal trip nmenber is positioned to be contacted by said

~ binet al wher eby said predetermnmned cggrent threshold is changed. 12 April

2005 3a I n.accordance with a second aspect of the invention, there is
provided a circuit interrupter conprising: a housing; separable main

contacts Wi t hifasairdart@Usith & se%'&nﬁ%géét' SYAhEBMEHNOR Mhdrd B Brovfied 410USi Ng
and interconnected with said separable main contacts; and a trip mechani sm

wit hi n s8&ireitiBlesiupter §AMPIBBDUdI ng a trip bar assenbly rotatable about an
axi s and that 5 pMieRgr Ot ated, generates a tripping operation causing said
operating mscﬁanl snito open said contacts, said trip bar assenbly having a
trip nenber tseparbbieandie cahtacts mﬂlmlsaadllmusmg: d trip nmechani smfurther
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contact semEmrable mmalcdnirabtspanerrber at a pr edet erm ned | ocation along said
pr edet er m nedﬁﬂath of trave a i d trl actuator and causing said
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pr edet er fotaaBleCalidiu@ tn hkis &ffAOtHAL, WhHes %t@ted\/\’@%ﬁeﬁﬂééj at fripﬁln@ijﬁﬁlﬁétlérﬁ

translated along said axis, said contact area i s contacted by said
tri ppi ngCAHSINgeHd operating;meehanigm te open éaldaqomft%aﬁa@ﬂ tripy l@%re@s,spmh!wd path of
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threshold 1 s cha ri I'S an advantages
of the pinckiding & ftfmrmg ectuatdrlmowdﬁ)abnamoare@ntermm aahhe@fdrml as a he

- follow nﬂmgﬁ&{: H Bfe Rﬂapéuﬂ‘é}ﬁ, Q&ﬁftﬁf)ﬁlﬁg actuator contacting a contact area of
said trip member at a predetermined location along said predetermined path of
travel of said fripping actuator and causing said trip bar assembly to rotate and
generate said tripping operation upon a predetermined current threshold, wherein
when said trip member is translated along said axis, said contact area is
contacted by said tripping actuator at a different location along said
predetermined path of travel of said tripping actuator whereby said predetermined
current threshold is changed.




enbodi ment taken in connection with the attached draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is an orthogonal V|ﬁMAﬂ{ gosol ded case
circuit interrupter enbodying the present invention. Figure 3 'S an
expl oded vi ew of the base, primary cover, and secondary cover of the
circuit interrupter of Figure 1. Figure 3 is.a side elevational view of an
internal portion of the circuit interupter of Figure 1. Figure 4 is an
ort hogonal view of an internal portion of the circuit interrupter of
Figure 1. without the base and covers. Figures 5A, 5B, and 5C are orthogonal
views of the trip bar assenbly of the circuit interrupter of Figure 1.

Fi gures 6A and 6B are orthogonal views of one of the automatic trip

ot hogonal. vi B peSthér oBlbh At BsledssH e ouessl it s i 1
t he therrrﬂulecomemmaremrfmmm'eedmglafghe &Jllﬁwurtg desopiptibn @b tred prefaveddf the trip
.~ bar of th tr| r..assenbl re B, .and 5C. Figure 9 is an

or t hogonal mﬁ"&ﬂ‘%‘?”?ﬁ Wh@r%ﬁf’t'anw g] %@pﬁgﬁ%{ Hngs p bar assenbly.
Figure 10A is an orthogonal cut-away view of the trip bar of the trip bar
assenbly. F gure. ' ' L. | that shown in Figure 10A but with
the ther PB'QFHGE#QEI%’@@ ﬁtﬂibﬁﬁﬁ@ﬁg 11 is a partially expl oded view
of one of the RigupsmitisCan orihogernsd efiél i 6fSa GholdBe GdseCuirduit mtruptet er  of

figure 1. 1 2005 Fi ures 12A and 12B are orthogonal views of a lever
which is H&PAE‘PQE%W%@PB ?"t@“trl p assenbly shown in Figure 11. Figure 13

is an over headFighfe%m BB viawRR 'Eﬁ_é Base? brifrlafy E5VaFdnd $&B6Rtary
cover of the circuit interrupter of Figure 1. '
~ Figure 3 is a side elevational view of an internal portion of the circuit
intenuptér of Figure 1.
Figure 4 is an orthogonal view of an internal portion of the circuit
* interrupter of Figure 1 without the base and covers.
Figures 5A, 5B, and 5C are orthogonal views of the trip bar assembly of
the circuit interrupter of Figure 1.
Figures 6A and 6B are orthogonal views of one of the automatic trip
assemblies of the circuit interrupter of Figure 1.
Figure 7 is an orthogonal view of the trib bar assembly of Figures 5A, 5B,
and 5C with the thermal trip slider removed.
| Figure 8 is an orthogonal view of the trip bar of the trip bar aséembly of
Figures 5A, 5B, and 6C.
Figure 9 is an orthogonal view of the thermal trip slider of the trsp bar
assembly.
~ Figure 10A is an orthogonal cut-away view of the trip bar of the trip bar
assembly.
Figure 10B is a view similar io that shown in Figure 10A but with the
- thermal trip slider inserted.
Figure 11 is a partially exploded view of one of the automatic trip
assemblies of the circuit interrupter of Figure 1 ;




of the circuit interrupter of Figure 1 show ng how an adjustnent knob is
inserted. Figures 14A, 14B, and 14C are orthogonal views, g tdagsad] ust ment
knob shown in Figure 13. Figures 15A and 15B are orthogonal views of a
connection nenber that interconnects with the adjustnent knob. Figure 16
is an orthogonal view of the interconnection of the connection nenber wth
t he adjustnent knob. Figures 17A and §7B are orthogonal views of the
interaction of the -automatic trip assenbly shown in Figure 11 with the
trip bar assenbly.shown in Figures 5A, 5B, and 5C. Figures 18A, 18B, and
18C are overhead views of the interaction of the I|ever of the automatic
trip assenbly shown in Figure 11 with the assenbly shown in Figure 16.

Fi gures 19A and-; L v Vi f.the relativ ositjaning of the
thormal trip o aaPsaRRE RS RERnR e vEel bl ¥ReB RNt 8beEnea. ' 1o
the bi netatiematic triipeasseibiptshaan in figaeskihbl i es of the circuit interrupter

of -Figure 1. CRI RTJ.ON OF THE PREFERRED ENBODI MENT. Referring now to the
dr awi ngs and Eﬁjﬁ'ﬂ@sﬁfszﬁ'ﬁd"’f;ﬂeﬁdﬁ r%Y'ﬁWPIYgrR%%%I ‘%ﬁﬁ‘épﬁma&é%"@ése circuit
¥ n; er r upt eof the clecuidherupter ofFideded %miﬂ@gm?nhagﬁtméﬁ%eb Ii;ﬁﬁétﬁfe%l’. structure
and operation qf, _circyit eaker. can be found in U S Patent

Appl i cation Se |'%ll"refilgaAO%§’@, 1 ,ar@iqr@'ﬂgﬁﬁﬂﬂﬁw%ﬁth?@@@?tw KBPRd "GCircuit
| nt er r upt eshowhtih Fegurew3sRet ai nment', U.S. Patent Application Serial No.

09/ 384, 148, filed Au gst 27,..1999, entitled "Circuit |Interrupter Wth
Cradl € Having A@Pfﬁﬁ% 0\aed 158 a5e odhrgenal views; of @ conpedliorraember ilgpl i cat i on

Seri al No.inteﬁﬁfnﬁ@as%mmgidog_gﬁﬁgﬂ%'my 16, 2000, entitled "Circuit
Interrupter Wth Inproved 12 April 2005 6 Trip BarAssenbly Accomodati ng

i nternal Space FiBHe184$ an orihogenal view offiae intercoppestionaf thecammerton No. |

Eat on Dockgémbler wii? tHéd Xdidstihent khtfd Septenmber 20, 2000, entitled "Gircuit
Interrupter Wth A Magnétically-1nduced

Figures 17A and 17B are orthogonal views of the interaction of the
automatic trip assembly shown in Figure 11 with the trip bar assembly.shown in
Figures 5A, 5B, and 5C. |

Figures 18A, 18B, and 18C are overhead views of the interaction of the
lever of the aufomatic tnp assémbly sh‘o'wn inF igui"e 11 with thé asserﬁbly shown
in Figure 16. |

Figqres 19A and 19B are overhead views of the relative positioning of the
thermal trip slider shown in Figure 9 with respect to screws attached. to the
bimetals of the automatic trip assemblies of the circuit interrupter of Figure 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

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

~a molded case circuit interrupter or breaker 10. A detailed description of the
general structure and operation of circuit breaker 10 c;an be found'in US Patent

Application Serial No. 09/386,130, filed August 30, 1999, entitled “Circuit
Interrupter With Screw Refainment”, U.S. Patent Application Serial No.

00/384,148, fited August 27, 1999, entitled “Circuit Interrupter With Cradle
Having An Improvéd Pivot Pin Connection®, U.S. Patent Application Serial No.

09/505,410, filed February 16, 2000, entitied “Circuit Interrupter With Improved




Automatic Trip Assenbly Havi ng Adjustable Armature Biasing”, all of the

di scl osures of which-are incorporated herein by referencg arllzﬁb circuit
breaker 10 includes a base 12 nechanically |nterconnecte a prlnary
cover 14. Disposed on top of primary cover 14 is an auxiliary or secondary
cover 16. Wen renoved, secondary cover 16 renders sone internal portions
of the circuit breaker available forgmaintenance and the |ike w thout
requiring disassenbly of the entire circuit breaker. Base 12 includes
outside sidewalls 18 and 19, and internal phase walls 20, 21, and 22.

Hol es or openings 23A are provided in primary cover 14 for accepting
screws or other attachi ng devices that enter corresponding hol es or

“openi ngs ase 12 for fastenin 1,14 1 se 12.. Hol es
“or opening %r@ "ﬁ%?%ﬁ"?é?@@d%‘%ﬂ%‘% r@’"ﬁ%ra“dég&%ﬁ ©AY screws or
ot her atta@.rspmgn@le\om Nbat_enter ceetcﬁﬁmméﬂmdlobwmsspmmgs 24B in

primary coyer, 14 f st eni_ng. secondary cover rimary cover 14,
Hol es 27A P§P! g@éﬁhgé’r @%\‘PBP“% Cirryit daferrarigh W% Mﬁﬂ@@’)’énf’w}e(’pr i mary

cover 14 A Roimatic af i AREBMbY f-la@ﬁige Hjaétaﬁl%cﬁﬁﬁﬁfuree%laé'ﬁ’d"e oISt tie  primary
cover mséﬁsfor I nsertion o an adj ustment knob (not shown) for adjusting

the ther qlesUres %Nlaiﬁléa@tm@rrp@atqﬁh%@rnbyfﬁfe@nee Bripfly cirguithiealer descri bed
in detai I1domhrawes%obss@%m&hsﬁeemﬁr&cemr@%tedlm%&ﬂﬁa @bflhag exter nal

access to _the adjustnment knob t hat IS Inserted rimary cover 14. Hole
25, whi ch Diseesed: on &y pf Qeeondm\gercm/erameuxubarrrmspcomv coger 46d into base

orm nal - o) Ben RIS SRR e 16 (oo picthel BERERS of B Bt
secondar y hseaker avaijablefor exginiatance anddhe fikewithdut redquining disasseqiblypofi mary cover
18, and, basfo e bt B8 {2l BEBASHILEEYS 4 FLR L B ook
the |ike. irBemahpbase Walis @0381,0énds 220 ﬁttﬂeeyocopmmgsﬁ%maoe provigddaine ment of
el ol S, P 95K Bl SHeMBLY FRAE fculd BVBS . 20 °2
2005 7 10 cofBesmmﬂﬁng/hmiesr er oriﬁ'nmgnﬂaBﬁaSbaae 4edorfdatering@rierarpaorg4openi ng 36.
.. 1o base 12.. Holes or opemngs 24A are prowded in secondary cover 16 for
accepting screws or other attaching devices that enter corresponding holes or
openings 24B in primary cover 14 for fastening secondary cover 16 to primary
cover 14. Holes 27A in secondary cover 16 and corresponding holes 27B in
primary cover 14 are for attachment of extemal accessories. Hole 28B in
~ primary cover 14 is for insertion of an adjustment knob {not shown) for adjusting
the thermal tripping operation of circuit breaker 10 in a manner described in
detail below. Hole 28A in secondary cover 16 is for providing extemal access to
- the adjustment knob that is inserted in primary cover 14. Holes 25, which feed
through secondary cover 16, primary cover 14, and into base 12 (one side
showing holes 25), are provided for access to electrical terminal areas of circuit
breaker 10. Holes 26A, which feed through secondary cover 16, correSpond to
holes 26 that feed through primary cover 14 and base 12, and are provided for
attaching the entire circuit breaker assembly onto a wall, or into a DiN rail back
panel or a load center, or the like. Surfaces 29 and 30 of secondary cover 16
are for placement of labels onto circuit breaker 10. Primary cover 14 includes
cavities 31, 32, and 33 for placement of internal accessories of circuit breaker




Primary cover 14 includes a primary cover handl e opening 38. A handle 40
(Figure 1) protrudes through openings 36 and 38 and is usgdiBods
conventional nanner to manually open and cl ose the contact's of circuit
breaker 10 and to reset circuit breaker 10 when it is in a tripped state.
Handl e 40 may al so provide an indication of the status of circuit breaker
10 whereby the position of handle 404 corresponds with a | egend (not shown)
- on secondary cover 16 near handle opening 36 which clearly indicates
whether circuit breaker 10 is ON (contacts closed), OFF (contacts open),
or TRIPPED (contacts open due to, for exanple, an overcurrent.condition).
‘Secondary cover 16 and prinary cover 14 include rectangular openings 42

and 44, r ectivel |ch rotru ortion 4 Figure 1
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2005 Although circuit breaker 10 is depicted as a four phase circuit. breaker, the
. present invention is not limited to four-phase opération.
~ Referring now fo Figure 3, a longitudinal section of a side elevation,
partially broken away and partially in phantom, of circuit breaker 10 is shown
- having a'load terminal 50 and a line terminal 52 There is shown a plasma
~ arc acceleration chamber 54 comprising a slot motor assembly 56 and an arc
~ ‘extinguisher assembly 58. Also shown is a contact assembly 60, an
- operating mechanism 62, and a trip mechanism 64 including a rotatable trip
- bar assembly 122. 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 extinguisher assembly
58, and contact assembly 60. Reference is often made herein to onlyone
such group of components and their constituents for the sake of simplicity.-
Each slot motor assefnb!y 56 is shown as including a separate upper
slot motor assembly 56A and a separate lower slot motor assembly 568.
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




assenbly plates 68. Simlarly, |ower slot notor assenbly 56B includes a

| oner slot notor assenbly housing 70 within which are sgagﬁﬁg &&pe-by-side
| ower slot notor assenbly plates 72. Plates 68 and 72 aré 0o % conposed of
magneti c material. Each arc extinguisher assenbly 58 includes an arc chute
74 within which are positioned spaced-apart generally parallel angularly
offset arc chute plates 76 and an ugper are runner 76A. As known to one of
ordinary skill in the art, the function of arc extinguisher assenbly 58 is
to receive and dissipate electrical arcs that are created upon separation
of the contacts of the circuit breaker. Each contact assenbly 60 is shown
as conprising a novable contact arm 78 supporting thereon a novable

contact 80, angd a.statjonar ontact . arm.,82 supporiji.ng.thereon a
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electrically connected to a load terminal 50. Also shown is a crossbar assembly

86 which traverses the width of circuit breaker 10 and is rotatably disposed on an

Jinternal portion of base 12 (not shown). Actuation of operating mechanism 62

causes crossbar assembly 86 and movable contact arms 78 to rotate into or out
‘ of a disposition which places movable contacts 80 info or out of a disposition of

electrical continuity with fixed contacts 84. Crossbar assembly 86 includes a

movable contact cam housing 88 for each movable contact arm 78. A pivot pin
" 80 is disposed in each housing 88 upon which a movable contact arm 78 is

rotatably disposed. Under normal circumstances, -mbvable contact arms 78

rotate in unison with the rotation of crossbar assembly 86 (and housings 88) as

crossbar assembly.86 is rotated clockwise or counter-clockwise by action of

operating mechanism 62. However, it is to be noted that each movable contact

arm 78 is free to rotate {within limits) independentiy 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 is referred to as “blow-open” operation.




12 April 2005 9 Operating nmechani sm 62 conprises a handle armor handle
assenbly 92 (connected to handle 40), a configured pIaLg%@&ﬂ%é@gle 94, an
upper toggle 1link 96, an interlinked |ower toggle |ink and an upper
toggle link pivot pin 100 which interlinks upper toggle link 96 with
cradle 94. Lower toggle link 98 is pivotally interconnected with upper
toggle link 96 by. way of an interned@ate toggle |ink pivot pin 102, and
Wi th crossbar assenbly 86 at pivot pin 90. Provided is a cradle pivot pin
- 104 which is laterally and rotatably di sposed between parallel, spaced

- apart operating mechani sm support nenbers or sideplates 106. Cradle 94 is
free to rotate (Wwthin limts) via cradle pivot pin 104.- Also provided is

a handl e assenty e,ﬁggé ﬁ{eci,g,%smztc%bﬁr}éﬁ%szag@ fifle (%QP gpﬁamﬁggggéﬁp by handl e
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conductors, 50 and |I'ine conductors 52. The - _
_ d.urmg a “res:gﬁ[ng“ operation of circuit bregker 10. 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 also to Figure 4, shown is an orthogonal view of an
internal portion of circuit breaker 10. Shown are many of the components
described above in connection with Figure 3 and their oonﬁguration in the
exemplary embediment of four phase circuit breaker 10.

In Figure 3, operating mechanism 62 is shown for the ON disposition of
circuit breaker 10. In this disposition, contacts 80 and 84 are closed (in
contact with each other) whereby electrical current may flow from load
terminals 50 to line terminals 52. Operating mechanism 62 will assume the
TRIPPED disposition of circuit breaker 10 in certain circumstarices. The
TRIPPED disposition is related to an opening of circuit breaker 10 caused by
a manuai trippiﬁg operation, an accessory tripping operation, or the thermally
or magnetically induced reaction of trip mechanism 64 to the magnitude of the

- current flowing between load conductors 50 and line canductors 52. The
aufomatic opening of circuit breaker 10 due to the operation of trip

mechanism 64 is described in detail below. Whatever the nature of a tripping




automati c opening of circuit breaker 10 due to the operation of trip
mechani sm 64 is described in detail below Watever the ﬂ?A@%@O@B a
‘tripping 12 April 2005 10 operation, it is initiated by a force causing
trip bar assenbly 122 to rotate clockw se (overcom ng a spring force

bi asi ng assenbly 122 in the opposite direction) and away from an
‘internediate |atch 114. This unl ockinfg of latch 114 releases cradle 94
(which had been held in place at a | ower portion 116 of a latch cutout
region 118) and enables it to be rotated counter-clockw se under the

I nfl uence of tension springs (not shown) interacting between the top of
handl e assenbly 92 and the internediate toggle link pivot pin 102. The

resul ting se .of . | e_arrangement caus Lypt pin 90 to be
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oper at i ondn@vaRleeondemring 78; traulling in atsiephratinows contecisiao and8ker 10 in its
ON (non-TRI PPED) disposition, with latch 114 abutted hard agai nst | ower
portion 116 of Refdrfifly Aol Figld 52 5B18n@5c, A 8 tifb fycfpol14 held in
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of trip mechanism 64 of the exemplary embodiment. Assembly 122 includes a

trip bar or shaft 140 to which is connected thermal trip bars or paddies 142,

magnetic trip bars ar paddies 144, a multi-purpose trip member 146, and

-accessory trip levers 148 which attach to trip bar 140 by way of attaching

structures 166. Trip bar assembly 122 also includes an intermediate latch

interface 150 that locks with intermediate latch 114 (Figure 3) when trip bar
- assembly 122 has not rotated clockwise due to a tripping operation.

Circuit breaker 10 includes automatic thermal and magnetic tripping
operations which can cause trip bar assembly 122 to rotate in the clockwise
direction (as viewed in Figure 3) and thereby release cradle 94. The structure
for providing these additional tribp‘ing operations can be seen in Figure 3 |

~ which shows circuit breaker 10 in its ON (non-TRIPPED) disposition, with
laich 114 abutted hard against lower portion 116 of latch cutout region 118 of
cradle 94, and laich 114 held in place by intermediate latch interface 150
(Figure 5A) 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. As shown in Figure 4, an automatic trip assembly 250 is




(Figure 5A) of trip bar assenbly 122. Also shown is an automatic trip
assenbly 250 of trip nmechanism64 that is positioned in %i @%zﬂng|n1ty to
“trip bar assenbly 122. As shown in Figure 4, an automatic trip assenbly
250 is 12 April 2005 11 provided for each of the four phases of circuit
breaker 10, with reference nunerals 250A, 250B, 250C, and 250D used for

- labeling purposes. As described belqy, automatic trip assenbly 250C is
.slightly different fromthe other automatic trip assenblies. Each assenbly
250 interfaces with one of thermal trip bars 142 and one of magnetic trip
bars 144 of trip bar assenbly 122, as described in detail below Referring
now al so to Figures 6A and 6B, shown in isolation is automatic trip
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254, a nagrm;agdgémgrjn detaefdwlr € 256 having a bottom 256A that is
separated fromyoke 252 by action of a torsi on spring 300, and | oad

term nal orti connected to a pivot pin

302 which proa geé'gng ?szl%tpg;'@weé égt?l'{%’"df' #NPe 256 in rel ation

to yoke 25&tomﬁﬁftnb%@§@tﬁ5iycﬂmbﬁﬁﬁ€b @ﬁldaw,oomphﬁaﬁfsl(aufomaacaﬁ@enbl y 250A

al so includes an adj nt bracket 304 hawlrﬁba pl ur.al Itﬁé" of protrusion
&i

menbers 36§%€ '09?2 4o are fdentical) A thago eFcPtieRIobYSi nst one of
pr ot r usi oRtrBIIREASd oﬁ%ﬂor‘r@ﬁé‘utbﬁféﬁb% aﬁémwtm%na lt§lé92'fp§ﬂ%m%| l'y planar

portion 258 from wh F,protru es, in approximately perp ar fashion,
@

a bott om éoHiadesest 'ndé-lst i ﬁentmlmtloﬁcﬁﬁfﬂébﬂpn_g_w_m_ &ZotwxbPeeketl conduct or
by means @f, HEMELs S Uld Bepfember 20, 2000, entitied “Circuit Interrupter

With A Magnetically-Induced Automatic Tnp Assembly Having Adjustable
Armature Biasing”, the entire disclosure of which is incorporated herein by
reference. Brieily, assémbly 250A includes a magnetic yoke 252, a bimetal

254, a magnetic clapper or armature 256 having a bottom 256A that is
separated from yoke 252 by action of a torsion spring 300, and load terminat
50. A head portion of armature 256 is connected to a pivot pin 302 which

- provides for a rotatable disposition of armature 256 in relation to yoke 252.
For reasons discussed beiow, automatic irip assembly 250A also includes an

- adjustment bracket 304 having a plurality of protrusion members 305, with
one end of torsion spring 300 abutted against one of protrusion members
305. load terminal 50 includes a substantially planar portion 258 fr_om which
protrudes, in apprmcimateiy perpendicular fashion, a bottom caonnector portion |
260 for connecting with an external conductor by means of a device such as a
self-retaining collar.

When implemented in circuit breaker 10 as shown in Figure 3, an
automatic trip assembly 250 (any one of automatic trip assembiies 250A,
2508, 250C, or 250D) operates fo cause a clockwise rotation of trip bar




self-retaining collar. Wen inplenmented in circuit breaker 10 as shown in
Figure 3, an autonmatic trip assenbly 250 (any one of auﬁ?ﬂ@ﬁbﬁ érip
assenbl i es 250A, 2508, 250C, or 250D) operates to cause a Ewﬁse
rotation of trip bar 12 April 2005 12 assenbly 122, thereby rel easing
~cradle 94 which |eads to the TRI PPED  di sposition, whenever overcurrent
condi tions exist through the phase @ggsociated with that automatic trip
assenbly 250. In the ON disposition as shown in Figure 3, electrical
current flows (in the followi ng or opposite direction) fromload term nal
50, through binmetal 254, frombinetal 254 to novable contact arm 78
t hrough a conductive cord 262 that is welded therebetween, through closed

contacts 80 ang, 8 statlo r (o act .arm i ne term nal
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magneti c ygke ength t | S _proport.i OE@@ to the magnitude

of the curq'réﬁtﬂon%f'mr%lwgﬁﬁf“f@' G, 1@9@'@;@'@% » HAMEBI 2048 force that has
a t endencynddpRiddntigtdran dc}hfacémmwé Sor8|2B2RAAt id Weldemar ds yoke 252

agai nst the bias force provid BI‘I ng 300. \When non-overcurrent

condi t i onéh@ﬁbﬁweeﬂh@r@%df’%ﬁ%@'ﬁ% Aend 8gyang fropyste®agy event s any
subst ant i S@n iR m ned
current Ig"\bg ?3‘2 oﬂﬂ eve 5§ ﬁ‘nnetlcé{tﬁ Pﬁgeﬁ'ﬁfz at egatgﬁgt over Cones
the spri n@ntumgsmblﬁhmh@"amrésaf a@ptr@ai qyeient ﬂwvmgéwough itcprapiding 256 t o

forcefull d in Figure 6A) towards yoke
252. mrlﬁé’{ﬁﬁ{s&?‘%?gﬂgn doottorﬁ%%c#@rgﬁ A of cl apper 256 nakes

contact with one of rra netic tr:ag paddl es or nmenbers 144 which, as shown

in Figure 3, |é\rp@9neﬂ& rigpipg opeiaior is Mevided by engsiematstpand yoke 252.

assembly 250 in the following manner. As electrical current flows through
bimetal 254, a magnetic field is created in magnetic yoke 252 having a
strength that is proportional to the magnitude of the current. This magnetic
field generates an attractive force that has a tendency to pull bottom 256A of
magnetic clapper 256 towards yoke 252 against the bias force provided by
spring 300. When non-overcurrent conditions exist, the bias force provided
by spring 300 prevents any substantial rotation of clapper 256. However,
- above a predetermined current level, a threshold level magnetic field is
created that overcomes the spring tension and enables bottom portion 256A
~ of clapper 256 to forcefully rotate counter-clockwise (as viewed in Figure 6A)
towards yoke 252. During this rotation, bottom portioﬁ 256A of clapper 256
makes contact with one of 'magr_\etic #rip paddles or members 144 which, as
~ shown in Figure 3, is partially positioned between clapper 256 and yoke 252,
This contact ﬁwv_es magnetic trip member 144 to the right, thereby forcing trip
_bar assembly 122 to rotate in the clockwise direction. This leads to the |
TRIPPED disposition of circuit breaker 10. The predetermined current level
that causes this magnetic tripping operation can be adjusted. Adjustment
may be accomplished by implementation of a different sized (wire diameter)
or configured torsion spring 300, or one of different material, thereby reducing




Thi's contact noves magnetic trip nmenber 144 to the right, thereby forcing
trip bar assenbly 122 to rotate in the cl ockw se directbo rﬂ586§ | eads to
the TRIPPED disposition of circuit breaker 10. The predéterm ned current

| evel that causes this nmagnetic tripping operation can be adj usted.

- Adj ustnent  nmay be acconplished by inplenentation of a different sized
(wire dianmeter) or configured torsipsm spring 300, or one of different
material, thereby reducing 12 April 2005 13 or increasing the spring

tensi on. However, in a manner described in detail in U S Patent
Application Serial No. , Eaton Docket No. 99-PDC- 433, filed Septenber 20,
2000, entitled "Circuit Interrupter Wth A Mgnetically-1nduced Autonatic

~Trip Assenbly Having Adjustable Arnmature Blasingy | yst pent. is nore
Conven: entt jcreRid fheiidgdch, FGIRle) 8 A maRhfrteso Bt B 1305 Mo nst
whi ch t he Lthgepateht KpplieatowBeSaMidalg 300 abakoh. Ddtked Moo BILPDCL ri p assenbly

250 al so provides a thernal triq?ﬁi n operatjon. The thermal tripping
- oper at i on 458 diedigeptanher 40,1390k soFHpY “suguitilategupterpiitht e to the _
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of bi net al azqgif Ii s%ropo?t ional to tn e magnl_?ude 04] tﬁ‘g eei: ectrical current.
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t endency AN / ' . to defl ect
(hong) 1 o FieESH Iofyeh bREMRA DS PaR R IR e phe UAE Rr BT SRR,

conditi on80@8xsabets, this deflection is mninml. However, above a
‘predetermned current level, the tenperature of binetal 254 will exceed a

t hreshol d ter’rRﬁ%%g%gté%!ﬁ?E%Fé/%[){?%sg%fléoeﬁo%’@g?%PQWE%5@4 causes bottom

portion 254A to one o or nmenbers 142
~of trip baperatiss.eitbethdragal tripipirg epenationt offaor audematic tripbdsged®ly 25 rot ate in
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pr edet er niThe temperatastof biwetbl Z5lie peapardotal id thet magnitueds of thes t her mal

tripping '8%%&%& Sitreiit” A%%urre’nt magnitude increases, the heat buildup in bimetal
254 has a tendency to cause a bottomn portion 254A {see Figures GA and 6B)
to deflect (bend) to the left (as viewed in Figure 3). When non-overcurrent
conditions exist, this deflection is minimal. HoWever, above a predetermined
current level, the temperature of bimetal 254 will exceed a threshold
temperature whereby the deflection of bimetal 254 causes bottom portion
254A to make contact with one of thermal trip bars or members 142 of trip bar

' assémbly 122. This contact forces assembly 122 to rofate in the clockwise
direction, thereby releasing cradle 24 which leads to the TRIPPED |
. disposition. As with the magnetic tripping operation, the predetermined

current level (overcurrent) that causes this thermal tripping operation can be
adjusted in a conventional manner by changirig the size and/or shape of
bimetal 254. Furthermore, adjustment can be made by selectively screwing a
screw 264 (see Figures 6A and 6B) through an opening in bottom portion
254A such that it protrudes to a certain extent through the other side (towards
thermal trip member 142). Protruding as such, screw 264 is positioned fo
more readily contact thermal trip member 142 (and thus rotate assembly 122)
when bimetal 254 deflects, thus selectively reducing the amount of deflection
that is necessary to cause the thermal tripping operation.




adjusted in a conventional manner by changing the size and/or shape of

bi metal 254. Furthernore, adjustnent can be nmade by seleg;' ﬁb&ogcremﬁng a
screw 264 (see Figures 6A and 6B) through an opening in on1port|on
254A such that it protrudes to a certain extent through the other side
(towards thermal trip nmenber 142). Protruding as such, screw 264 is
positioned to nore readily contact fhernmal trip nmenber 142 (and thus
rotate assenbly 122) when binetal 254 deflects, thus selectively reducing
t he ambunt of deflection that is necessary to cause the thermal tripping
operation. 12 April 2005 14 The present invention provides yet another

nmet hod of adjustnment of the thermal tripping operation and, in particular,
one which is externally controlled. Referring nowto Figure 7, shown is

thermal 11 p manbeserh VAU ks Sefa 3RS PRIER & sAhEmaeR Neorper ¢ 142

are att achthd tiermml bippingtcheratfonrandpin wamd:]ﬂamhewﬁm IS|éxtb‘Bllial@50 that is

‘renovabl e fr S or c vvhentrlp bar
140 is r erﬁﬁ?ﬁnh?q 0 %&w now dgére ShBWF't'? éb(/?ﬁgd "B gure 2 abut
agai nst t!wrﬁwwtdwas@émbred&téléﬂ &uamdr tRSreat tp :Tnbmb@'ﬁd 142 4fe sl ider 350
fromfalling out of g_cess% mrcu% bre r. 10is_inits

assenbl ed SEPYPLEmMoxed P mperﬁé 28 @tfﬁ: to g3ESS2hl e by way of

an openi ngoRdAg BURBIMD tr ﬂmh%@ma@imdvbsletﬁ&ﬁ%e@ss&fcawtym@ar 140, and
by way of a nmore lim ted opening 330 |ocated on the top of trip bar 140 as

shown i n MNP iA mhen tp basidl s repoyed BoatRasest? ﬁ'&%‘ngbeen renmoved for

the sake %mar@rzﬁsys)houﬁqﬁﬁgrm@g ahara |ﬁ§tﬁ@b5ﬁ&ﬁrcﬁtr9p paRfRAfy _the reverse
side of thermal trip slid 350 is shown, thermal trip sllder 350 includes

" a neck 354?@(%&1%@%*6%&%@%5@ fmfaumg:wtlcﬁaa@ess&w whenciisyitt i on 356
| nel udi NG pedier 3 iPintLs3BMnRY t@tefeﬁ% ofh 8FigiRP7 [ BB is! eCess 362,

As described I n nore eac trip 142 includes a
cont act r@gcmrmebymytqﬂ@ngpaamgﬁzownmg Iengtlpmseamm tbsandw@w\e in Figure

9, includipg Ga0; bR 59%9%&aln(?&e?rﬁﬁtea%%eﬂ.ﬁgaéamscaeabmﬂe%&38- In the

exenpl ary
of trip bar 140 as shown in Figure 8 (whereln accessory trip levers 148 have

been removed for the sake of clarity). Referring now also to Figure 9, wherein
the reverse side of thermal trip slider 350 is shown, thermal trip slider 350
includes a neck 354 attached to bar 352 and which leads to a head portion
356 including a first prong 358 and a second prong 360 forming a recess 362.
As described in more detail below,. each thermal trip member 142 includes a |
contact region 364 on the side of thermal trip slider 350 shown in Figure 9,
including a non-raised portion 366 and a raised portion 368. inthe exemplary
embodiment, trip bar 140 and thermal trip slider 350 are each formed of
thermoset plastic material. .

Refeiring now to Figure 10A, shown is é partially cut-away view of trip
bar 140 showing the internat structure of recess 310. Recess 310 is shown
bounded by sidewalls 370A and 370B, an upper wall 372, and neck sidewalls
374A and 374B which lead to opening 330. Also shown is a cutout 376 in trip
bar 140 that is adjacent to opening 330. Referring now also fo Figure 10B,
shown is the partially cut-away view of trip bar 440 of Figure 10A with thermal
trip slider 350 in its assembled position therein. As shown, the top of bar 352




enbodi ment, trip bar 140 and thermal trip slider 350 are each forned of
thernoset plastic material. . Referring nowto Figure 104 5ﬁ9ﬁ@ Is a
partially cut-away view of trip bar 140 showing the intern Fucture of
recess 310. Recess 310 is shown bounded by sidewalls 370A and 370B, an
~upper wall 372, and neck sidewalls 374A and 374B which | ead to opening
330. Also shown is a cutout 376 in trigp bar 140 that is adjacent to
opening 330. Referring now also to Figure 10B, shown is the partially
cut-away view of trip bar 140 of Figure | OAwith thermal trip slider 350
in its assenbled position therein. As shown, the top of bar 352 12 Apri
2005 15 of slider 350 abuts agai nst upper wall 372, mﬁth neck 354
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Cl ear ance or J’Oﬂ F'tl on 1 T.1 er na ri
Sl Faea S e B Rl aR St Frmaliriorier S5 anetm intaes JoB: Aeck S5 abls "l ¢ hounh
contact i saguist rr\i@dl@srd@wémsmae\m{ au’szut ﬂm@@wﬂﬁ@clea?«éné@fbr%r@msw at ed,

thermal trip slider 350 can in the direction of the

arrow | abePfdipad Rortign $36. Hétﬁgdﬁ'!?ﬁ! ﬁwgf t&@é"‘?ﬂft350d§6193§|t‘€lé§!ldﬁ'r'9374A at
whi ch ti ”%l@é\diéi%?@&fﬁb Iblar ﬂ@%m@ugﬁ eéma&tqs ﬁﬁ%ﬁdé'%th%'éié‘ﬁﬁil 4%370/% The

range of notjion of thermal trip s hin tripb is equal to
the di st arfé® %meterﬁsw@ajkb%aa@mat%d ﬁﬁmaém smeaw mbemwesim ckness of

neck 354 ofr ofit1) i e 3%10??%&1&%%&@3’% tlﬂ{é&"a‘ig a?ég justabi [ ity of
~the thermal trlﬁlngeqo peration in manner describ eIo ef erring now
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~assenbly %&@LS@AF St raf} 5%’1‘@%@@&&%&‘5% &St Wﬂunﬁ &0l y 250C i's

slightly rom au asse I I es and 250D
(shown col148ds equdlyo ithe distance be)\lvearmépﬂ(rmdmallar374l9mnd 4B winusassenb y 250C

count er part 4 EkneREBE Bk ¥ o br ad0. 7P Kl PO BB oo 1 330 1 6

adjustability of the thermal tripping operation in a manner described below.

Referring now to Figure 11, shown is a partially exploded view of
automatic trip assembly 250C of circuit breaker 10. As mentioned above,
assembly 250C is slightly different from automatic trip assemblies 250A,
250B, and 250D (shown collectively in Figure 4). In particuiar, yoke 252 of
assembly 250C includes a pivot support 380 that is configured differently from
its counterparts in the other automatic trip assemblies. Pivot support 380 is
thicker and protrudes to a greater extent away from the other components of
automatic trip assembly 250C. Pivot support 380 also includes a horizontally-
extending protrusion 382 which, in the exemplary embodiment, is square in
‘cross-section. Automatic trip assembly 250C also includes an adjustment or
actuattng lever 390 and a bushing 404.

Referring now also to Figures 12A and 12B, lever 390 includes a main
body 392 with a circular opening 394 therethrough. The top of lever 390 is
bent at an approximately 90 degree angle and includes a first prong 396 and
a second prong 398 between which is formed a recess 400. The bottom of

_lever 390 is tapered and is bent at an approximately 90 degree angle to form




thicker and protrudes to a greater extent away fromthe other conponents of
automatic trip assenbly 250C. Pivot support 380 al so |nqjy$;

- horizontal ly- extending protrusion 382 which, in the exenplary enbodlnent
IS square in cross-section. Automatic trip assenbly 250C al so includes an
adj ustnment or actuating |ever 390 and a bushing 404. Referring now also to
~Figures 12A and 12B, lever 390 incluges a main body 392 with a circular
openi ng 394 therethrough. The top of lever 390 is bent at an approxinmately
90 degree angle and includes a first prong 396 and a second prong 398
between which is forned 'a recess 400. The bottomof |ever 390 is tapered
and is bent at an approxinmately 90 degree angle to form 12 April 2005 16 an

arm 402. [ onat i, c tri ssenbly
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t hose ot her conponents, not a ar mat ur é fully assenbl ed

aut omat i ¢ SEAMing 8 themivgt azcmd @Uﬂé% ay norﬂpgdﬂéAbfé’ﬁahmgd@ﬁes 17A and 17B.
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primary céant @Waﬁﬂﬂﬂhﬂﬁﬁ@@@mmﬁtﬁ CPfgﬁSSﬁ@bMZﬁO&JWer B80ean8B i s shown as
i ncl udi ng FeatePfifout e pEHibility of interfering with those other components, most

notably armature 256. A fully assembled automatic trip assembly 250C is

shown in Figure 4 and Figures 17A and 17B. In the exemplary embodiment,

lever 390 is formed of metal and bushing 404 is formed of thermoplastic

material.

Referring now to Figure 13, shown is primary cover 14 and hole 28B
extending therethrough. Hole 28B is shown as including a fedge 410 that
extends substantially around the circumference thereof and which terminates
at stops 412 and 414. Also shown is an adjustment knob 420 which inserts

~ into hole 28B.

Referring now also to Figures 14A, 14B, and 14C, adjustment knob
420 includes a rounded top 422 having a slot 424, a circular middle plate 426,
and a rounded bottom 428 from which protrudes a semi-circular protrusion
~ 430. Positioned between bottom 428 and middle plate 426 is an abutment
member 432. When adjustment knob 420 is inserted into hole 28B of primary
cover 14, semi-circular protrusion 430 protrudes beneath a bottom surface
(not shown) of primary cover 14. in addition, middie plate 426 makes ébutﬁng
contact with the top surface of primary cover 14 that is adjacent o hole 288,




extends substantially around the circunference thereof and which term nates
~at stops 412 and 414. Al so shown is an adjustnent knob 4%9Awgg%6 I nserts
into hole 28B. Referring now also to Figures 14A 148, arfd™ ,.gdjustnent
knob 420 includes a rounded top 422 having a slot 424, a circular mddle
plate 426, and a rounded bottom 428 from which protrudes a sem -circul ar
protrusion 430. Positioned between hottom 428 and mddle plate 426 is an
“abutnent menber 432. Wen adj ustnent knob 420 is inserted into hole 28B of
primary cover 14, sem -circular protrusion 430 protrudes beneath a bottom
surface (not shomn) of primary cover 14. In addition, mddle plate 426
makes abutting contact with the top surface of primary cover 14 that is

adj acent t 28B, 1 17 and abut t r.432 is situated
in cont act? B?Drlﬂ%r‘%‘d’ee %G'A‘%%@ *%5“8%@ ncggtagﬁwﬁh %ﬁﬁﬁ}rﬂsﬂpﬁ@g 420 may be
rotated b)as\/ﬁm‘,hoédj@sth@ﬂt kﬁwhlz@ma@ beStotR86 by Wiy df@n?céé!ts%hlaatep sl ot 424,
wher eby abut nept nenber 432 abut agai nst sto and 414 at the tvvo

extremes oFq ‘Vﬁ‘éﬁééﬂ?ﬁ intQ,slgt f‘%ﬁr WW@'@X abtﬁ@aﬂgweml@s 488 abulpur es 15A and

158, ShOV\@ghﬁ\sﬁsﬁﬁgﬂ@Qth'lM@'ﬂ’i@(wcﬂé@ren%&"éﬁﬁé'ré’dbé‘@l’?@%‘hoﬁ”fo i ncl udes a
-rounded body 442 with an openi ng 444 extendi ng tHerethrough having a

sem -circul ar e that corr to t shape ,of protrusion 430 of
adj ust ment kno %gﬁ"g “@k’@éﬁ‘&ﬁo dg rPB f\f?é‘d ' GHPWR i$agonaessions g

cyl i ndri c ahertbert440s i Cohrtéfonhicpiber 440 ihdled& FolndeY HRAP 24D Whthtan | ncl udes a
rounded point, at its end. For reasons discussed bel ow, protrusion 446 is

not cent ePRENNG 4Afexiandingtherethroyaly having ameraircirgular shapathaknob 420 i s
inserted chirEs s 38R ﬁ%ﬂé@ﬁcﬁréth%n 299 ¥Ead) Gﬁﬁ’lyla’l?kh&f‘-#ﬂ? nber 440 is

matingly attached in press fit fashion to sem-circ rotrusion 430 of

knob 420 anéwga‘mmﬁj@%ﬂ%ﬁéaww%ibm@yimdgmlfmtwamn%ﬁ whicl. cover 14);
with prot id&ﬁb@%eﬂ%@ark@ﬁﬁfohhﬁ&:t' feRaeps mﬁ%e‘}ﬂéomt RS Jn‘aSLﬁoi' ng

i nterconnection IS own in ure ere prinary cover
reasons discussed below, protrusmn 4486 is not centered in the bottom of

body 442,

After adjustment knob 420 is inserted into hole 28B as described
above, connection member 440 is matingly attached in press fit fashion to
semi-circular protrusion 430 of knob 420 (which protrudes beneath a bottom

~surface of primary cover 14), with protrusion 430 inserting info opening 444.
The resuliing interconnection is shown in Figure 16 where primary cover 14
~ {normally positioned therebetween) is not shown for the sake of illustration.
The diameter of connection member 440 is large enough such that it will abut
‘the aforementioned bottom surface of primary cover 14 and prevent
- adjustment knob 420 from beihg removed upwardly out of hole 28B. When
adjustment knob 420 is rotated in the manner described above, connection
| member 440 will fikewise rotate. In the exemplary embodiment, adjustment
“knob 420 and connection member 440 are formed of thermoplastic material,

Referring now to Figures 17A and 17B, and again to Figure 4, in an
assembled trip mechanism 64 of circuit breaker 10, lever 390 of automatic trip
assembly 250C is positioned such that arm 402 thereof is positioned between
prongs 358 and 360 and within recess 362 of head portion 356 of thermal trip
slider 350 (the other automatic trip assemblies are not shown for the sake of




(normal ly positioned therebetween) is not showmn for the sake of
illustration. The dianmeter of connection nenber 440 is {84gf-gp9HUgh such
~that it will abut the aforenentioned bottom surface of prinmary cover 14
and prevent adjustnment knob 420 from being renoved upwardly out of hole
28B. Wien adjustnment knob 420 is rotated in the manner described above,
connection nenber 440 will |ikew sejgotate. In the exenplary enbodi nent,
‘adjustment  knob 420 and connection nmenber 440 are forned of thernoplastic
material. Referring nowto Figures 17A and 17B, and again to Figure 4, in
an. assenbled trip nechanism 64 of circuit breaker 10, |ever 390 of
automati c trip assenbly 250C is positioned such that arm 402 thereof is

posi ti oned rongs 358, an 6 | N recess 362 of head
portion 35 @ﬂmﬁ/ﬁg‘?'ﬁﬁ %%’Vegl"#ése?'g‘?g?f? mm%m{l ctrip
assenbl i es’oreal@rr'lot tmmfmdmﬁcmﬁ?nggnﬂ&%% aﬁ&e@m ari L yz V\lhetnhe
primary cover S, Si gn oe e ci rcui 8 e

Pht or conndbembe 440 s qostipnen abRvRVatip At Al bipscomby £8iCas0 19 -
posi ti onedp @Bﬂwﬁldr%t@fre?&ﬁn@ﬁo@% F@Iféﬂ&AlmBi%ﬁ@m@O{ pPStRfsion 446 part icul ar,
and referrin ﬁg now to Figures 18A, 186, and protrusion 446

‘connect i oPf FERRRSLIOR AR r\féﬁt'ﬁc‘,’ﬁﬂic?nlbﬁi%ﬁ"iqr@ﬁéﬂm [eqess Aeeé%nefbo forrred
bet ween pHRAGSen3HOnas 998 9Rd 8bslofser 386, ASudfiditHEht b 40005 rdidfed s rotated

by way of a tool such as a screwdriver inseried into slot 424, protrusion
446 of coWmanefehiopbsHebrasm screwdrygrdasested; ipto siqstf%ﬁfcéwsiﬂswiﬁ oh, does not

occupy t RenSéHIBnRNEhbeAYd, Bbahistioflifs dEeris tate@)éﬂ!]onr% h@ib&h nob 420. 1n

particular, as adjustnment knob 420 I's ro roug Its ra e of notion,
the cor r ediposamegosifion selathe torthe exisss retatiometinab 4200 lopasicylar 88 r usi on 446

posi 1 on “aperigh 0B 203 ag iRl e Fnde o i, fhgComdegongi roP Ve
adj ust nenrothtibof cirmention Member 446 cadsed iarotﬂ_mse 4dhtompvezmipnganmat el y 180
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396 or pr prigrusion 446 shown in Figures 18A, 18B, and 18C where adjustment knob
420 has been rotated clockwise through approximately 180 degrees
representing its full range of motion. During such movement of protrusion
4486, contact is made between protrusion 446 and either prong 396 or prong
398 (within recess 400) which moves the top of lever 380 which then causes
lever 390 to rotate about its pivot axis. The range of rotation of lever 390 Is
‘ best shown in Figures 17A and 17B (wherein adjustment knob 420 and
connection member 440 are not shown for the sake of clarity). The position
- of lever 390 shown in Figure 17A corresponds to the position of protrusion
" 446 shown in Figure 18A, and the position of lever 390 shown in Figure 17B
corresponds to the position of protrusion 448 shown in Figure 18C. “

As lever 390 is caused to rotate due to the rotation of adjustment knob
- 420 in the manner described above, arm 402 at the bottom of lever 390
‘contacts head .portion 356 of thermal trip sfider 350 which causes thermal trip
slider 350 to slide within recess 310 of trip bar 1490, in the manner described
above in connection with Figures 10A and 10B. [t should be noted that the
position of thermal trip slider 350 in Figure 10B corresponds fo its position
shown in Figure 17A. As thermal trip slider 350 slides as such, thermal trip




398 (wi thin recess 400) which noves the top of [ever 390 which then causes
| ever 390 to rotate about its pivot axis. The range of rg%@ﬁ EO@f | ever
390 is best shown in Figures 17A and 17B (wherein adj ust nob 420 and
“connection nmenber 440 are not shown for the sake of clarity). The position
of lever 390 shown in Figure 17A corresponds to the position of protrusion
446 shown in Figure 18A, and the posjgion of |lever 390 shown in Figure 17B
corresponds to the position of protrusion 446 shown in Figure 18C. As |ever
390 is caused to rotate due to the rotation of adjustnment knob 420 in the
manner descri-bed above, arm 402 at the bottomof |ever 390 contacts head
portion 356 of thermal trip slider 350 which causes thermal trip slider

350 to slide wi cess 10 .of | p_bar 140, {n. the panner descri bed
Sbove i o CUssrE 147 dieral i wlor 550 B Pvad i velaliondP SBERRY: q ¢ hat + he
posi tion eutdneicTep atséembﬁésmA 250B| 250C MHE250B Gopareanands to its

gure 17A, thermal tri p. slider 350 slides as such,

position hown |.n
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certain e netal s 254 of
aut omat i cébgpheggige ﬁftea ﬂ%&%@tﬂﬁ%@gé@%‘@! @?%ﬁd%%gpf ?gd;i slider 350
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posi ti oneﬁosmon of lever 390 and thermal trip slider 350 shown in Figure 178. ln '
Figure 19A, each of raised portlons 368 of contact regions 364 is posmoned
to make contact with a corresponding screw 264 if the bimetal 254 (to which
that screw 264 is attached) were to bend due to an overcurrent condition, with
. a distance d1 separating raised portions 368 from screws 264. In Figure 198,
each of non-raised portions 3686 of contact regions 364 is positioned to make
- contact with a corresponding screw 264 if the bimetal 254 (to which that
screw 264 is attached) were to bend due to an overcurrent condition, with a
distance d2 separating non-raised portions 366 from screws 264. Because
- distance d1 Is less than distance d2, bimetals 254 need to deflect to a lesser
extent when trip mechanism 64 is in the configuration shown in Figure 19A
than when trip mecha'ni_sm 64isin thg configuration shown in Figure 198, in
order for contact to be made with contact regibns 364 whereby trip bar
assembly 122 is rotated to thereby generate a thermal tripping operation.
Therefore, the predetermined threshold current level (overcurrent) capable of
causing a thermal tripping operation is lower for the configuration of trip
mechanism 64 shown in Figure 19A than for the configuration shown in
Figure 19B. B .




.to make contact with a corresponding screw 264 if the binetal 254 (to which
that screw 264 is attached) were to bend due to an overCﬁgA&pboggndition
with a distance dl1 separating raised portions 368 from screws . In
Figure 19B, each of non-raised portions 366 of contact regions 364 is
positioned to nmake contact wth a corresponding screw 264 if the binetal
254 (to which that screw 264 is attagfjed) were to bend due to an
overcurrent condition, with a distance d2 separating non-raised portions
366 fromscrews 264. Because distance dl is less than distance d2,

bi metal s 254 need to deflect to a |l esser extent when trip nmechanism64 is
in the configuration shown in Figure 19A than when trip nmechanism64 is in
the configuration shown in Figure 19B, in order for contact to be made

with contact r |on ar. tated to
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advant age ®as p§sedolly 144to ﬁ@iﬁj‘f\’ﬁ'@"ﬁ'ﬂ%h@#ﬁmg af ‘?'Fquﬂ b"%#erégsenbl y 122 to slide

- wthin the housing of circuit breaker 10. In the exenplary enbodi nent

descri bed abovp, theWxehf %nﬁﬁodﬁ“ﬁéﬁrd@%bhbfedﬁmﬁerﬁhé RieRUreStdmRAly are
provi ded for the thernal ping operation. In other enbodi rrents one or

‘nore set s contrelpg adivsiment areswewﬂe@ fordhe thesmg| irippindPRasation. In other
embodiments, one or more sets of additional raised portions: (smliar to the

set of raised portions 368) may be added in sfep-wise fashion (each set

: raised to a differing extent) to contact regions 364 of thermal trip members
142, whereby movement of themmal trip stider 350 in the manner described
above would be precisely controlled so that, at different angles of rotation of
adjustment knob 420, a different set of raised portions {or the non-raised
portions 366} would be aligned to make contact with screws 264. Each set of
additional raised portions would thus add an additional leve! of externally
controlted adjustment to the thermal tripping operation of circuit breaker 10.

Although the preferred embodiment of the present invention has been
described with a certain degree of pa‘rticulariiy, various changes to form and
detail may be made without departfng from the spirit and scope of the invention
as hereinafter claimed. '




set of raised portions 368) may be added in step-w se fashion (each set
~raised to a differing extent) to contact regions 364 of { gﬁﬂg%ogrip
menbers- 142, whereby novenent of thermal trip slider 350 inh the manner
descri bed above would be precisely controlled so that, at different angles
-of rotation of ‘adjustnent knob 420, a different set of raised portions (or
the non-raised portions 366) would [t aligned to nake contact with screws -
264. Each set of additional raised portions would thus add an additi onal
| evel of externally controlled adjustnment to the thermal tripping
operation of circuit breaker 10. Although the preferred enbodi ment of the
present invention has been described with a certain degree of
parti cul ari€YAlMari ous changes to formand detail nay be nade without
departing fromthe spirit and scope of the invention- as hereinafter
claimed. 12 April 2005 21 CLAIM 1. Acircuit interrupter conprising: a
housi ng; stpar @tiecuitinterapter gotmprisinghi n sai d housi ng; an operating
mechani sm wi t hi n_sai.d housing and interconnected with said separable main
contacts; and e?n[?‘?‘fsﬂ‘%chani smwithin said housing and including a

rotatabl e trip separabksmamdontddieivithitiRid hedsihg@d, generates a tripping

operation causing said operating.nmechanismto open said contacts, said
trip bar 'assenﬁl“&’pﬁmnﬁé“% ap m‘ﬁg?'“ﬁﬁaﬁoHﬂﬁﬁéPdeM%i t udi nal

nmovenment isgpbRibis dfh éohtadts;tdgr i P bar assenbly, said trip nechanism
further incP a binetal through which electrical current flows, said

“bi net al bendfgéggﬂ@%ﬁn'&m witgin sakbhewsing and dndyding airetatalle 4 bef i p nenber
caust ng. SwohbhPIRE NSF Toated YARIALE AR SRS GRS
regi ons poPeraling fpeehanism feppen saidi contacts,sald dip ban assembaly bavingieer ei n - when
sai d ther gdmizP iPiehibel AiBbsatFHd? WrghubMAPRhovBmEht A'refioh %o $8iddrip" ' P Dar
bar assembly, said tiip mechanism further including a bimetal through which |
- elecirical current _ﬂbws, said bimetal bending-and contacting a contact area of
said thermal trip member causing' said trip bar assembly to rotate and generate
said tripping operation upon a predetermined current threshold, said contact
area having regions protruding to different extents towards said bimetal, wherein
when said thermal member is longitudinally moved in relation to said trip bar
-assembly, a different one of said regions of said contact area of said thermal trip
member is positioned to be contacted by said bimetal whereby said

- predetermined current threshold is changed.

- 2. The circuit interrupter as defined in claim 1 wherein said trip bar assembly
includes a thermal tn'b slider to which said thermal trip member is attached, said
thermal frip slider disposed for longitudinal movement within said trip bar
assembly. '

3. The circuit interrupter as defined in claim 2 wherein said frip bar assembly
includes a recess in which said thermal trip slider longitudinally moves, said trip
bar assembly further including a botiom with an opening formed therein into
which said thermal trip slider is inserted for positioning_ within said recess.

N
¥




assenbly, a different one of said regions of said contact area of said
thermal trip nenber is positioned to be contacted by sa12dAlm|r2rBégl V\/nereby
said predetermned current threshold is changed. 2. The circuit
interrupter as defined in claiml wherein said trip bar assenbly includes
a thermal trip slider to which said thermal trip nenber is attached, said
~thermal trip slider disposed for |ongptudinal novenment within said trip bar
assenbly. 3. The circuit interrupter as defined in claim2 wherein said
trip barassenbly includes a recess in which said thermal trip slider

| ongi tudi nal I'y noves, said trip bar assenbly. further including a bottom
with an opening fornmed therein into which said thermal trip slider is
inserted for positioning within said recess. 12 April 2005 22 4. The
circuit interrupter as defined in claim2 where said trip bar assenbly

i ncI udes a.pl ur“feheictir;zuibinta'ajpdbrtatsaiefnledﬁn Cla:nmﬁmﬂerasmdctmp bér adseotbly s att ached

Clai m 2w B oh S ncm Ao iy pRL LIRS ABBeP) M2l b o

about an asidthendaltdpisidera first end posi t| oned for contacting said
thermal trip slider, said trip mechanismfurther including an adjustnent
actuator accessible froma point external of said housing and positioned

f gr contad.i ng T&e%&@ﬂﬂﬂiﬂteﬁ?ﬂ@t@fasﬂwf‘deb #Velaim Mme%mg saﬁttﬂpmdsmaﬁfsnﬁ ald d

adj ust nent t yat causes s ever to rotate aboyt said axis and to
cont act '%be’t"Pféﬁ'ci‘F'élaa]PY‘?rﬁo???tg%?b? ?ﬂﬁ?‘"ﬁ’ﬂ‘%ﬁ? tendpagiioned p sl i der
-l ongi t udi g dontadtingisaid thatrskaltthip Blidkd! sA8 Wﬁbﬁharﬁsm_ﬂ]ﬂhéﬂ lhélUU idh errupter
as defined in claimb wherein said thernal trip sli i ncl udes a head

portion wiRdistaantagtialer agressinle Sfiem 2 Ppint %?ﬂ’ﬂ’c?% Sa'ﬂ hougingandi t
i nterrupt %sﬁ6né@fdr%ﬁtabfhggé 3eHorvt ¥EbLsdld fVef vHErSRdBR Mtion T iSHRE OF

i ncl udes an_adj ust nent i nterconnected with a connecti on nember, said
adj ust men@digsipeniactugiontanses gaiddayer tp selate abqub said 243 asdteicafast ng, said

connect | 0B RABRRal bFRLE YY) bvaRy %n@ﬁ%ﬁhé\%&&ﬁe%ﬁb%ﬂ%&ﬁutﬂ{n contact ing

said trip bar assembly.

6. The circuit interrupter as defined in claim 5 wherein said thermal trip slider
includes a head portion which said first end of said lever contacts.

7. The circuit interrupter as defined in claim 5 wherein said adjustment
actuator includes an adjustment knob interconnected with a connection member,
said adjustment knob accessible from said point external of said housing, said
connection member located within said housing and positioned for contacting
said second end of said lever.

8. The circuit interrupter as defined in claim 7 wherein said adjustment knob
and said connhection member rotate along a sécond axis of rotation when said
adjustment actuator is actuatéd, said adjustment knob including a protrusion
extending parallel with but off of said second axis and positioned for contacting
said second end of said lever. |




sai d second end of said lever. 8 The circuit interrupter as defined in
claim7 wherein said adjustnment knob and said connectiop ghsrotate

al ong a second axis of rotation when said adjustnment actuator 1s actuated,
sai d adjustnment knob including a protrusion extending parallel wth but

off of said second axis and positioned for contacting said second end of
said lever. 12 April 2005 23 9. The emrcuit interrupter as defined in claim
8 wherein said second end of said |lever includes a recess in which said
protrusion is positioned. 10. The circuit interrupter as defined in claim]l
wherein said binetal includes a screw extending therethrough that contacts
said contact area of said thermal trip nenber when said binetal bends upon

compr |51 ngt " a e ol A8y B8t in it fbefat kot eRb A RBELr ng: an
oper at i ng saitleser inoludes hiracessi in winiohssaid) protaisiontie positiomed.ed with sai d

separabl e main contacts; and a trip nmechanismw thin said housing and
including a trip bar assenbly rotatable about an axis and that, when

rot at ed, g_ﬁger dhesirauit intgrpipter asm%gaédi tarclaiﬁng{mhe@imgéid biétaRhiingegrechani sm

to open said contacts, said tri r asse __having a_trip nmenper

transl at afft %crﬁ‘f"(?l’f%"gmgcfﬁ%ﬁ PUSEF@?WH%CW.@;‘FH’BW%E ?ﬂ@a‘dﬁﬁﬁgi ng a

tripping afpunb@bentuahl eail Bhitctal PeAdStiGioN e/ P?édété}hi:ﬁé(ﬁ\t%heﬁﬁ a

function oéreghectrl cal current, said tripping actuator contacting a contact
|

area of ¢ @l; p menber at a predeterm ned |ocation along said
predeterm ned path of travel of said tripping actuator and causing said
~trip bar %sseml to.rotate and _generate said tripping operation upon a
predet er milled GfifcREINteIYRIEHSIBOrISHger ei n -when said trip nenber is

transl ated al oggopgihg; axi s, said contact area is contacted by said

tripping actuator at a different | ocation along said
separable main contacts within said housing;

an operating mechanism within said housing and intérconnected witﬁ said
separable main contacts; and
a trip mechanism within said housing and including a trip bar assembly
rotatabie about an axis and that, when rotated, generates a tripping operation
causing said operating mechanism to open said contacts, said trip bar assembly
having a trip member translatable along said axis, said trip mechanism further
including a tripping actuator movable along a predetermined path of travel as a
function of electrical current, said tripping actuator contacting a contact area of
 said trip member at a predetermined location along said predetermined path of
travel of said tripping actuator and causing said trip bar assembly to rotate and
generate said tri;iping operation upon a predetermined current threshold,
wherein when said trip member is translated along said -axis, said contactareais
-contacted by said tripping actuator at a different location along said
 predetermined path of travel of said fripping actuator whereby said
predetermined current threshold is changed.

12.  The circuit interrupter as defined in claim 11 wherein said trip bar
assembly includes a trip slider to which said trip member is attached, said tip
slider disposed for longitudinal movement within said trip bar assembly.




predeterm ned path of travel of said tripping actuator whereby said
predeterm ned current threshold is changed. 12. The ci rq;z&{\pﬁl%ggrupter as
defined in claim1l wherein said trip bar assenbly includes a trip slider

. to which said trip nmenber is attached, said trip slider disposed for

| ongi tudi nal novenment within said trip bar assenbly. 12 April 2005 24 13.
The circuit interrupter as defined i paglaiml2 wherein said trip bar
assenbly includes a recess in which said trip slider longitudinally noves,
said trip bar assenbly further including a bottomw th- an opening forned
therein into which said trip slider is inserted for positioning wthin
said recess. 14. The circuit interrupter as defined in claim1l2 where said
trip bar assenbly includes a plurality of said trip nmenbers each of which
is attached to said trip slider. 15. The circuit interrupter as defined
in clai m133.wheths giredt dntemuptenashdefined inf cainnel2 whetainlasid tipebar 1 ot at abl e

about a se j Ml first.en ositioned for contacting said
trip sli deégé@a%fn? W ?ggﬁec éasrgl?'lﬂp‘f;h??lﬁérfp %ﬂ%ﬁ&@ﬁ*'f‘ﬂ&"‘aﬁymé?&?%ﬁ'ﬁém actuat or .
accessi bl ebatrassembbofunthee irioluding adfotter with@nsopemirinfbrmeathéiefniab f or
.contactin id of . sai.d,Lever.. wherejn actuati on of said

adj ust men'?w @8’?%@3&"’?@%@&5"’?&[‘8" %%\P(?Fiupﬁ'ngc‘ﬁf@frbsad §ef€S8ai d second axis and
to contact said trip sliderthereby noving said trip slider

| ongi t udi | ywithin said tri r assenbly. 16. The circuit interrupter
as defined Tn |hgi%0lifglr\;§{g+pé?%s§%%ae$m "E‘I’e{ ere;said tripbar asseeMWlY porti on
‘whi ch sai dnélidest a phatalith of 8aid thg wRimisstleash of whith i§ BRashddtdl daid B! rupter as
defined i n!ﬁl aim 15 wherein said adjustnent actuator includes an

adj ust ment>"®fob i nterconnected with a connection nenber, said adjustnent

knob accessible fromsaid point external of said housing, said connection

memnmber | oc%t ed En thin said housi n% an_dLFE)QSi tioned for contacting said
second endof JAE&IrpWtiglerrupier asdelined inaim 12 vetaraipseaid tHp meshaniet i n cl ai m

17 wher ei ﬁumﬁrdn@idﬁ@éﬂ“&ﬁr rotatable about a second axis and having a first end
positioned for contacting said trip slider, said trip mechanism further including an
adjustment actuator accessible from a point extemnal of said housing and
positioned for contacting a second end of said lever, wherein actuation of said
adjustment actuator causes said lever to rotate about said second axis and to
contact said trip slider thereby moving said trip slider longitudinally within said trip
bar assembly.

-~ 16. The circuit interrupter as defined in claim 15 wherein said trip slider
. includes a hgad portion which said first end of said lever contacts.

17.  The circuit interrupter as defined in claim 15 Wherein said adjustmeht
actuator includes an adjustment knob interconnected with a connection member,
said adjustment knob accessible from said point external of said housing, said
connection member located within said housing and positioned for contacting
said second end of said lever.

18.  The circuit interrupter as defined in claim 17 wherein said adjustment
knob and said connection member rotate along a third axis of rotation when said




knob and sai d connection nenber rotate along a third axis of rotation when
said 12 April 2005 25 adjustnent actuator is actuated, spighipgdpasst ment knob
including a protrusion extending parallel with but off of said third axis
and positioned for contacting said second end of said |lever. 19. The
circuit interrupter as defined in claim18 wherein said second end of said
| ever includes a recess in which saiéggprotrusion is positioned. 20. The
- circuit interrupter as defined in claim1ll wherein said tripping actuator
~is a binetal, said binmetal including a screw extending therethrough that
contacts said contact area of said trip nmenber when said binetal bends
upon said predeterm ned current threshol d.

adjustment actuator is actuated, said adjustment knob including a protrusion
extending parallel with but off of said third axis and positioned for contacting said

second end of said lever.

-19.  The circult interupter as defined in claim 18 wherein said second end of
said lever includes a recess in which said protrusion is positioned.

20.  The circuitinterrupter as defined in cla}m 11 wherein said trippihg actuator
is a bimetal, said bimetal including a screw extending therethrough that contacts
said contact area of said trip member when said bimetal bends upon said

predetermined current threshold.




