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.
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certain design obstacles that ne e overcone. Circuit interrupters
advant ageously provide for automatic circuit interruption (opening of the
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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
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assenbly to sl Althougiythia ebovesdesaribedh thermaigripi adjustabilitytis refiepties, 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 -irndustry objective nentioned above of creating
~a 12 April 2005 3 "snul |l er package." Second, because theI &ﬁ ?&% assenbl y
of acircuit interrupter typically i ncl udes nmembers wh|2h S e property
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 thermal
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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 nmenber is longitudinally mve%éﬂpﬁ&bggi 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 predetermned garrent 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 wit hifas@irdarft@Usitn e se%@nﬁ%gééti S¥thERfEMELA Mherd A Providied f10USi Ng.
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axis and that 5 yMigRg! Ot ated, generates a tripping operation causing said
operating mscﬁani snito open said contacts, said trip bar assenbly having a
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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
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 assenbly of the circuit interrupter of Figure 1.

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

assenbl i es of r ypt g 1 |
ort hogonal vi e\t}_vnf(%f 51# %lﬁjt'érl 66]%35 EH‘@ %ﬁr‘f)ﬂwm{éﬁ g{g]f RS gﬂ{" EZtléiH@PGO with
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 rdrmo g6l idl | 6FSa GholdBe ddseCuirduit mtdriptet er  of
Fi gure 1. @}}p%quf/)l“l 2005 5 ur es 12A and 12B are orthogonal views of a

| ever whi dyipg the BFQS@HE'“"Q'EH%\‘mt ic trip assenbly shown in Figure 11.
Figure 2 is an exploded view of the base, ptimary 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
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 ;




Figure 13 is an overhead close-up view of a portion of the'prinary cover

of the circuit interrupter of Figure 1 showi ng how an adjig sknob i's
inserted. Figures 14A, 14B, and 14C are orthogonal views o t e adjustnent
knob shown in Figure 13. Figures 15A and 15B are orthogonal views of a
connection nenber that interconnects with the adjustnment knob. Figure 16

I s an orthogonal view of the intercongection of the connection nenber wth
t he adj ustnent knob.  Figures 17A and 17B 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 | 413, A | with the as ; S i  gure 16.

Fi gures 19A an?'%%sg% %{Beér& °Jm€v%§“%%v‘t"ﬁ%gfagré§¥t V@gié%s‘?‘trp%ﬁh%g of the
t her mal t rayostatidénip assmenbly shdwryin Eigrevd 1. h respect to screws attached, to
t he bimetaIngg the utomati.c tr assenbl i,.es of circuit interrupter

of Figure 1 &ﬂ Qyerigad AERAP il BRI tﬁ@PEmaﬂhﬁ’VﬁBW to the

~dr awi ngs amfdh&cmmﬁatetruptwoﬂﬁgnrepwﬁavan@ AOW aata@mtmént KoDW iflgstegase circuit

i nterrupter r eak | ed description of the general structure
and operati on céf) ‘fff’ﬁgﬁﬁ i) er%&"’ﬂ@“? lyigve Qfﬁh@agustp%grg frob

Appl i cat i cghoerihHigive. 13091386 130 filed August 30, 1999, entitl ed "Gircuit

Interrupter Wth Screw Retainment", U.S. Patent Application Serial No.
091384, 148, fi |"£@"ﬁ\ﬁ naangd7 5B1arg orthagenal views: Qﬁar%mnec'tqneemst@.atm h

Cradl e - HaMieRnhBclsWaPehdRtistabntiddpConnect i on”, U.S. Patent Application
Serial No. 091505,410, filéed February 16, 2000, ‘entitled "Circuit -

I nterrupter W fOUraIBdsaa othogenal vienodfihe lmr%nmm:onﬁmnﬂemmdat i ng

| nt er nal W%Semmﬁﬂ@éd]&&menﬂ&%w S. Patent Application Serial No. ,
Eat on Docket . 99-PDC-433, filed
Fzgures 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. |

Flgures 18A, 188 and, 18C are overhead wews of the mteraction of the
lever of the automatlc tnp assembly shown in Figure 11 with the assembly shown
in Figure 16.

Figt_Jres 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 detalled descnptlon of the
general structure and operation of circuit breaker 10 can be foundin U. S. 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 Improved Pivot Pin Connection®, U.S. Patent Application Serial No.

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




Sept enber 20, 2000, entitled "Circuit Interrupter Wth A
Magnetical | y-1nduced  Automatic Trip Assenbly Having Adj4ys é b@oérnature

Bi asing", all of the disclosures of which are incorporated herern by
reference. Briefly, circuit breaker 10 includes a base 12 mechanically

I nterconnected with a primary cover 14. Disposed on top of primary cover
14 is an auxiliary or secondary coverg1l6. Wen renoved, secondary cover 16
renders some internal portions of the circuit breaker avail able for

mai nt enance and the |i ke without requiring disassenbly of the entire
circuit breaker. Base 12 includes outside sidewalls 18 and 19, .and

I nternal phase walls 20 21, and 22. Hol es or openings 23A are provided in

‘primary c 14 f or ept | scr or .ot he achin vices that enter
“cor respongfl’\rbgﬂrd?‘%? B’%ﬂ"ﬁggatﬁ'@ mah3eace rfsifﬁ I’\%Sasqui,{-?ﬁ bﬁﬁeﬂhary cover
14 to bas@p;ﬂ!ﬁanod-lcﬂ;@italoNoopem ngs Zﬁét@:r dkey N dooPRRa88ddley cover 16
for accep I ng devices that enter correspondlng

or. ot her. atfach
hol es or %‘f}ggﬁ“ﬁ @qom epfifled Gjreui Jalerrypter ¥Yity A Magneligalydadueat y cover 16
to primaryAute@uae frp Adeb@bly2FAving R@iﬁ@tﬁﬂ@r ArRaNRs B*&snﬁ%’d MO6f gPondi ng

hol es 278415 primary cover. 14 are for attachment of external accessori es.
Hol e 28B iiscleguremeiwhieh afe ineprparataskharein by referenes. Briefydigyit higgkeknob (not

shown) fOH@Mbé%gbaéé‘?zh%hlﬁﬁkaﬁWnP& méé:?egjéﬁ&h%%rﬁﬁalﬁcfo%fﬁ 4breaker 10

in a manner described in detall bel ow in secondary cover 16 is
for provi dPifpses: en fen chpimery cover tthis anipuwdianyar sesondarfiaoves 16nserted in

pri Try Sk ol oot e el s R LA AR ORARE YRR, BT Ty

cover 14, an one si de oW n are provi ded for
access t o hspaker available hr mairtenancesanddhe ke wihaout r@mma‘lgadlsmemﬂdy as 26A,

e e TSR cRLCha BOBELIBIR s AL e Bh oL T o
entire ciintainal phask walisa2deab) sndE2o Holeabl ppenings23A ar®pbdvided inback panel
o o2 S PRBBE el 1} e B0 SR Madng boppee gy o o
i ncl udes ooaresmomﬁt@ﬁolesar openings3P3Bin halse d2femnfastehingpiriatampborscgssori es of
circuit by e%‘égé 152 ﬁ‘gﬁas or Op%%:ngs 24A are provuded 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 6nto 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 handl e opening 36.
Primary cover 14 includes a prinary cover handle openlnngﬁxﬂﬁoagndle 40
(Figure 1) protrudes through openings 36 and 38 and is use

conventional nmanner to manually open and cl ose the contacts 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 indicgtion of the status of circuit breaker
- 10 whereby the position of handle 40 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 ov n r ver i ncl ude ul ar o ni ngs 42
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accel erati on chanmber 54 npri si ng a slot notor assenbly 56 and an arc
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bar assenb 2. Al'though” not viewable In Flgure 3, eac ase of circuit

br eaker 19l0ﬁg@) .53 (@qmapf@menbnomTR&PP%@ (contmsp@emﬂwato Mexgnm@m are

| t nbl
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such gr oupﬁ@ﬂﬂ%ﬂﬂnﬂnﬁﬂm 4hand Héi respeciively, dhrough which protrudee adbpsi nplicity.
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. present invention is not limited to four-phase operatlon.
~ 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




12 April 2005 8 assenbly plates 68. Simlarly, |lower slot notor assenbly
56B includes a |ower slot notor assenbly housing 70 mﬁt?hqﬁwgé&y are
stacked side-by-side |ower slot notor assenbly plates % es 68 and 72
are both conposed of magnetic material. Each arc extingui sher assenbly 58
includes an arc chute 74 within which are positioned spaced-apart
generally parallel angularly offset g c chute plates 76 and an upper are
runner 76A. As known to one of ordinary skill in the art, the function of
arc extingui sher 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 the o tact 80, .and a sta nary,contact arm 82

support i ng’ f’@dﬂatssggaﬁb'aﬁ%{ﬁy 5&1“"??2’ a%ﬁ"%%ﬁ@ %?%ont act arm 82

i s el ect lowe diot mstongsdembly Podsihg 70 vitimwiizh £a sta%Rdd erlethyr@&bl e cont act
nected_to | oad term nal 50. Also shown is a

arm78 is, electrically co

cr ossbar é@’!@?ﬁq ynogga%/ﬁﬁreﬂyplaa%?%eg’ afer64,20¢ 26 bpfheanerasedMer 10 and
i s rotat abhayrdtis pRE&skion an internal portion of base 12 (not shown).
Actuation of operating mechanism 62 causes crossbar assenbly 86 and
novabl e cont acEagh A Sdinguishet atsembly 88 Bicludes anarcghyfestbwithinon whi ch

pl aces noygp hegt ri cal
continuity w%@%gﬁhggﬁ Eaflct sg%éjf{ %ﬁ%‘gﬁg{)%@'ag%l?ﬂgg?y;ﬁsﬁ%m%des a novable
ggiin

contact chiftef(R rAg aB8IPPer ALl As kbewate obe gy pkilbt pin 90 is
di sposed iy mqne@ma %féﬁ:é&&iﬂ uibheCAbeR) ﬁ@'iseto(}@E%l%Ené‘rm 78 1s

r ot at any | Spose nor mal CI rcumns ces 'e contact arns 78
rotate i ndlﬁﬁipgtﬂﬁlwmhaltafes thet ard omatsid tmomwmratms:d’rtm gorgactsafid housi ngs
88) as ciRssRakpissepbly 86 is rotated cl ockwi se or counter-clockw se by
acti on of operatl ng rrechanl sm 62. However, it is to be noted that each
movabl e cont acEactesconta@ assembbf@Otls)shmvraasacc(mprismga imowalils pontactepeandent | y  of

Lie rotat v gl 659 BR8N 2GR Yoot ) WY 4 btbRbry doRiskFhlrlsh Oynam ¢

el ectro-
supportmg thereon a stationary contact 84. Each stationary contact arm 82 is

electrically connected to a line terminal 52, and each movable contactarm 78 is
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 into-or out of a disposition of
| electrical continuity with fixed contacts 84. Crossbar assembly 86 includes a
movable contact cam housing 88 for each movable contact arm 78. A pivot pin
" 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 magr_xeﬁc forces. This is referred to as “blow-open” operation.




. movabl e contact arm 78 can rotate upwardly about pivot pin 90 under the

I nfl uence of high nagnetic forces. This is referred to aﬁL&&h%ﬁbgpen"
operation. 12 April 2005 9 Operating nmechani sm 62 conpri ses a"handl e arm or
handl e assenbly 92 (connected to handle 40), a configured plate or cradle
94, an upper toggle 1link 96, an interlinked |lower toggle link 98, and an
upper toggle link pivot pin 100 whic® interlinks upper toggle link 96 with
cradle 94. Lower toggle link 98 is pivotally interconnected with upper

- toggle Iink 96 byway of an internediate toggle link pivot pin 102, and

- W 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 operatin hféﬁh cdm[?ﬁ?ég{ ' adle 94 is
free to rotat eqeg;&t%ﬂlﬁ% i mgftﬁg@%%a cra SZ'“ g%%%?%ﬁﬁl‘ﬁ%@?%%?%na rovided is

‘a handl e %3 @epngctedito bandlegdO eonfiguredl plpteswdradie R dan upperdoggld by handl e

.assenbly | ‘ : | cal Lih (roll

agai nst) 2‘%&%’ %“gﬁtre ?l fdgﬁgwe@éﬁgfgﬂ?égﬁ %Fﬁacﬁgb%(fr t%?@%ﬂ'télgééfo hri ng a
"reset t i ngt0lwhichtinterlink$ upperdaggle tinke 8k avithidadia 9dailowsr bpghelinkl9® i s

| ateral ly .di [ t 6 rovides.a |lim.t. to the
counter - yég(g@%\?\?ﬁ @gnl%g%?\gﬁéﬁt[eaggﬁ: Q'Irpigf Z°®?ﬁ “’&Z%Pf?"%ﬁ °ﬁ80v“§?%e l%te"Fi gure 4,
shown i s dnggietinkgiwdpin/eyvaot with crossber asdemlsly 8B6@b pivbt pinrgui t  br eaker 10.

~Shown. are ¥, Qf. th 0 ent escribed .above |n connection with Figure
3'ana ¢ noit-oUedis b fedig TRBLSR D4 wiiEHR ARpR i irllatiy BEBPtAE phase | ©

(C:I! rcui _ttbrfmkfeen ﬁ@rallépsﬁaw?aﬁ%msﬁi@?bmamah_ %nbpdtsﬂt ﬁ%nﬁb‘e@tbﬁm? fg(r) thg ga\,l
i sposition,of . cirgui r e . I.n I.s. dj spesj tion, contacts an

are cl ose@'c{qg@teﬁahgaéa% ’%%@ﬁ?%f%%&%ﬁ@ﬁ%%?&aﬁ?a?@éﬁm el rent may

fl.ow fromioaachisd ?_rdﬁdhai i aHantR ddsemblefoln O whith i$BBpeddd T dfRIchani sm 62

will assune th Q)ﬂ\ggfﬁ) di sposition of circuit breaker 10 in certain

ci rcunst ar‘?’é‘@g?ﬁqqll OEISERPY FFSNSUGH & rannsrasda make Redipditahg of circuit
breaker 1@ofeies@th ol ayalisturtudts pBRIORS 0P Bk irédlon 390 BF€RARCIY (11 PPI Ng

operation, or the therqall?_/a_ _ .
_ d.urmg a resgttmg opefation of circuit breaker 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




or magnetically induced reaction of trip nechanism64 to the magnitude of
the current flow ng between | oad conductors 50 and |ine;§Rﬁﬂ§¥b rs 52. The
"automatic opening of circuit breaker 10 due to the operallo 0 rip
.mechanism 64 is described in detail below. Watever the nature of a
tripping 12 April 2005 10 operation, ‘it is initiated by a force causing
‘trip bar assenbly 122 to rotate cloglm se (overcom ng a spring force

bi asi ng assenbly 122 in the opposite direction) and away from an
intermedi ate latch 114. This unlocking of latch 114 rel eases cradle 94
(whi ch had been held in place at a |ower portion 116 of a |latch cutout
region 118) and enables it to be rotated counter-clockwi se under the

i nfl t sh .1 nt ti the t f
handl e acs b fE LY btk ARG v BRI e RS 162, e
“resul tijng ?&Mmé;rs@vefcghﬁwg a@glgh@tfc&rc? ﬁiagmmﬁseﬁwmbinith@bppwtlﬁosg ot be
rotate CL.OCKW S€E n upwar di. 0 S u SS r .ass 0
simlarly d*Fegh%‘?)e?““?%W%y Fran %W"&Pd@kj%@gﬂg'af&asa@ﬁﬁﬂﬂﬁ%ag83[%%% a cl ockwi se
notion of 1eRdzises crllen94 (WHiBR ha8 betl Sl in Madeata I6RRApGHbAN 168 contacts

80 and 84. Referri tQ Fi A, 5B, and 5C, sh t b
nssonbl y  EF5 a5 cufdls Toalon JABLAbaRaHes kb bs BpleR PUBIRFIRIAYIRS. | Assarbl y

122 incl ud.&ﬁleﬁthetihﬂlﬁbdb@rof@énmmjnbé(lnél%ﬁ@ﬂ)'n‘}kht%ﬁ%cﬁﬁql‘ﬂé!ﬁfe%ﬁ thgggral trip
es

bars or pg& Ie% 142, nad%getic trip bars or éa.d : 44, a nul ti-purpose
tri p menbdt Nengle assamblyIcanding interpediaiaiogy Jokpivat P2 cHhe o trip bar
140 by wayedlitidj bciepsear th‘éttbg%b \HRhgdiPlnt st%s ?ﬂ@% B |86 tted! SO

i ncludes an internedi ate | at Interface 15 ocks wth 1 nternediate

| at ch 114 qosyisecans) unwrasdlyte tipiseause gsesshir gssepmbly 86 tmeimilady at ed cl ockwi se
due to a thiaRDi Tigls PRSHGH b%os@dr%gﬁmglﬁ{%kﬁuség al M ieSmBii PRt | ¢ ther mal
and magnetic tripping operations which can cause trip bar assenbly 122 to
rotate i nneeMablg eukegtasms di8; rasultiog in asephestiod of noftiagierad @)d 8hd t her eby

rel ease cradle 94. The structure for providing these additional tripping

%RleE ations gggg)@ﬁaé;ﬁgg%\{v?? gig?wvﬁp%m\{\@h&éc?é\% i balasBsmBlP2210 1n its
of trip mMechanism 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




| atch 114 abutted hard agai nst |ower portion 116 of latch cutout region 118
of cradle 94, and latch 114 held in place by internedia{fAbﬁE%BSinterface
150 (Figure 5A) of trip bar assenbly 122. Al so shown is ‘an automatic trip
assenbly 250 of trip nechanism64 that is positioned in close proximty to
trip bar assenbly 122. As shown in Figure 4, an automatic trip assenbly

- 250 is 12 April 2005 11 provided for qgach of the four phases of circuit
.breaker 10, with reference nunerals 250A, 250B, 250C, and 250D used for

| abel i ng purposes. As described below, 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 nagnetic trip

a0 oot o BB Yl O
assenbl y 2afverais250As 2508, 260C, cmdRE0ONIsedforlabelitd purhbies. Assenbl i es 250B

oper att on UECHSRDRIBR:Aitematio SthieiSE ER08 it londy clitbbenBionitha ' ocl osed
in U S Pajtkertavtprphiicip axsedolies| EA6h assdniblpns0 PRedfdies With ofPoPDC- 433,

filed Septenber 20, 200Q, entitled "Circuit Interrupter Wth A
Magnet i cgltﬁ?m%mﬂ:wsﬂﬁg(ﬁ%’t‘?'@ qr'ﬂ@')%@é%b?ml—%ﬁ Qfdﬁﬁg?ﬁ%?%m@y Ar mat ur e

Bi.asi ng", f2caeBbsdribediisabRRWeov@f Which is incorporated herein by
reference. Briefly, assenbly 250A includes a magneti c yoke 252, a binetal

254, a magneti | apper or armgture 256 i a .bottom 256A that is
separ at ed fron%&f@ggﬁﬁwwcg@t |'8Weﬁﬁ%‘aach$%*i§'g’“@di’ HSARIH0S and | oad
term nal abfomaAictpdssembly@B0Af arftl iPVatiots 2ompoichieTagBhRficksp @ pi vot pin

302 which rovj des_for rotatabl e disposition of armature 256 in relation
to: yoke 2g55emblias %@Es@?@@@@{e@@aﬂw-dwhomesC@pﬁw pfigsenbl y 250A

al so i ncl gdasurRNanddperation Bf attoAEs tipAdsdnidly PI0AR aRl WsRbhipbnBhtsPT Ot r usi on

menbers 305, with one end of torsion spring 300 abutted agai nst one of
pr ot r usi off HEABRRGIN BE5 PatentdhrriicatinaiSesiel Nacl udes a BstassPanketal |y pl anar

portion 238, lggPbMY$S) filed September 20, 2000, entitled “Circuit Interrupter

With A Magnetically-Induced Automatic Tﬁp 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




protrudes, in approximtely perpendicular fashion, a bottom connector
portion 260 for connecting with an external conductorlqéﬂﬁﬁgﬁogf a device
such as a self retaining collar. Wen inplenmented in circui reaker 10 as
shown in Figure 3, an automatic trip assenbly 250 (any one of automatic
~trip assenblies 250A, 25013, 250C, or 250D) operates to cause a clockw se
rotation of trip bar 12 April 2005 1goassenbly 122, thereby rel easing
cradle 94 which leads to the TRIPPED disposition, whenever overcurrent
condi tions exist through the phase associated with that automatic trip
assenbly 250. In the ON disposition as shown in Figure 3, electrical
current flows (in the follow ng or opposite direction) fromload term nal

50, through bingt 54, from bi netal 254 .to. novahl t arm78
t hr ough a%&ﬁ@gﬁt%ﬁ%%yﬁ%sﬂ%?aa@%@%Ie@ﬁé?g@a@rﬁft hrough cl osed
ggntict S -%@sﬁioaﬂwhan@drmoﬁgﬁloatr@gﬂbmamns eﬁatmeauwme%aé@l I Ee L erm nal f
. n automatic tr, asse A react s eslra g anount o
el ectri caIaséﬁ?'?t@ﬂtw'hf)%?ﬁﬁtom#’ﬁL%f&haﬁe,m(bﬁﬁ%ﬁd‘rﬁgel@gfjﬁpﬁs'ﬁﬁﬁﬁal and a ‘
nmagneti c ts)_hbwaii@ﬁig@weaéﬁe@mca&umﬁﬂﬂﬁw(fiﬁ fhePBilingRe opposHe i S provi ded by
an automatjc trip ar?senbl y. 250 in the follow n? nmanner . Aa el ectrical
current  f IHRElQH oMy lPadderrainal 50 Hirough himatdidod. froe Rimetal 28¢dated in
magneti ¢ yaimbikbdodiastidith 78 thiéudgWbdhdubiNe bsrd62RALIE WeRled 0 the magni tude

of the current. This magnetic ield generates an attractive force that has
a t endencyherebgieenpibreugh dessd eantacingh end S4cpaghfiem sisdonadar ds yoke 252

agai nst. t nfaoPamt 865 RE R IR 50 AnSRidRAOR astbiFB B0 RUBEGHI T et

conditions exist, the bias provi spring "300 prevents any

“subst ant i &n ungegiraldy high ameynief elestical-eunent lowing gl itpprediging: ni ned
current | : I el LG fdeldis created that overcones
the spri ng\é e?]gﬁgﬁggﬁﬁégﬁgﬁn:%ﬁgm%ﬁéddn 256A of cl apper 256 to

forcefully rotate counter-clockw se (as viewed in Figure 6A) towards yoke
252. During t hiidnagnedicitdpping epetien isrrrpyded bp Ancutemalipldp 256 _

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




makes contact with one of magnetic trip paddies or nenbers 144 which, as
shown in Figure 3, is partially positioned between cl app&rA&ﬁ?()@?d yoke
252. This contact noves magnetic trip nmenber 144 to the right, 1hereby
forcing trip bar assenbly 122 to rotate in the clockw se direction. This
-leads to the TRIPPED disposition of circuit breaker 10. The predeterm ned
current level that causes this magnggic tripping operation can be
adj usted. Adjustnment nmay be acconplished by inplenentation of a different
sized (wre dianmeter) or configured torsion spring 300, or one of
different material, thereby reducing 12 April 2005 13 or increasing the
spring tension. However, in a manner described in detail in U S Patent
- Appl i cation. Seri al . .. Eaton ket No. 99-PDC- 433, fil .Sept enber 20, -
2660, “ont SF insgeashg I sorngRaRfkrhodoions i & MRRtraEdhed InGRRIEER Autona i ¢
Tri p Assenhby phigit Kpptidhtion 8blig NAr mat ur e, Bawdi Decket M. @APBOL is nore
conveni entql%ienﬁde by selecting a different protrusion nmenper 305 agai nst
~ which the filgt Septanghesi45h gjfgqrr‘?‘@“ﬂgéoCHEH'cté'.‘teKHPHHtWHﬂﬁc trip assenmbly
250 al SO RigyflctRan IR NutbinaHE 19 ACRRRAY g Agjstipigral (11 ppi ng
operation of  an automatic trip assenbly 250 is attributable to the
react i on dNrmisituret BinsingZ, adiusimentdamdre sanyenienibroads by gélectingee t enperature

of bi et aly, [ I i I _ [ . .rical current.
R curr entTeRN ToBSBRkistad a053aRE IRER e s Bha bEBroifh BERALZS, 1T
tendency 800@butse a bottom portion 254A (see Figures 6A and 6B) to deflect
‘(bend) to the left (as viewed in Figure 3). Wen non-overcurrent

condi tions exi g, |\ Si: I ' ' 1. . e a
pr edet er m ned ﬁi&&r"?@h@"‘ﬂ@bé’?,&é’?ﬁ’g jtsér%ged: ﬁidgs?ﬂﬂ%ﬁfﬁnéégn 4 will exceed a
"t hr eshol dopematiper dhartkewiab iripiping dperatienl afan autowmbtibiriprassen®bi2huses bott om

per Lo el upleeB3ghath o BLeP b LR Rl bR, e

t he cl ockthe ¢emperabaeiod bimethiE2®biy prayicetmat i theadagniRdewtitteh | eads to the

TRI PPED electrical current. As current 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.




di sposition. As with the nmagnetic tripping operation, the predeterm ned
current |evel (overcurrent) that causes this thernal triﬂﬂ&ﬂﬁ ﬁ@gration can
be adjusted in a conventional manner by changi ng the siZe ang of shape of
bi metal 254. Furthernore, adjustnent can be nade by selectively screwing a
screw 264 (see Figures 6A and 6B) through an opening in bottom portion
254A such that it protrudes to a cerggin extent through the other side
(towards thermal trip nmenber 142). Protruding as such, screw 264 is
positioned to nore readily contact thermal trip nenber 142 (and thus
rotate assenbly 122) when binetal 254 deflects, thus selectively reducing
t he anbunt of deflection that is necessary to cause the thermal tripping
operation. 1 2 April 2005 14 The present invention provides yet another

nmet hod of adju f., th | tripping operatian _and,. i.n particul ar,

one whi ch isJ ejﬁmé?eﬁv mvtggﬁ?r} B’I%I(’@%.s yﬁt?'g(ﬁb?ﬂge "[fggﬁsﬁﬁ?'ﬁ o, ghown i s

t L ip biar ke dmrmal ﬂrE)BTErzbmraﬂmarar:idalri pfarﬂémarga?ah}!ﬁh i.S'fe&teﬁ!nalllj{(z0parl\/"t3 im(;ul ar ,142

“thermal trj ers. 142 are owny, renoved, fromtri r . ers

el Tt aciRBER: ke, o A0S, SRORE IS b s e i 22388 i re.

r1 zgoyabl e ﬁarrﬁn‘myd ?ié&%@@tﬁ&ledg‘séét@.xilﬁ yaﬁ&ﬁllar,\ah%rh{antﬁﬁzﬂ?gnmﬁfs Waw;en tri 2 bgr t
is rempved from base i ortions shown in _Figure 2 abu

agai nst t OWBtrFm"%‘??ertﬂpl?éF %ﬁo“’%ﬁﬂﬁ"%ﬂ@gél‘ﬁ atfaehedde aihar §5¢1 i der 350

from fall ifogningt thémi eqsslidel 850V iSlontdvable fRIR alBEessldt davity B10t S

assenbl ed st att?i)' As shci\\gnﬂ in Figure 7, recess 310 is_ accessible by way of
an openi ndMEWHtip hasitAg whendtimRps EQisgaproved frardegss the(hoysingr i p bar 140,  and

by way of pariiBHs@7i5 Rolhdn PR Q%bﬁ?Qgéiﬁﬁ%ﬁ@ﬁoﬁ&ntd?%éﬁ%14Bfabﬁdi p bar 140 as
shown in Figure 8 (wherein accessory trip levers 148 have een renoved for

“the sake @revanhihanyal tinsliden3S9grom falingseutiaf regegsi3dOovheraiicyitn . the reverse
2 hock 350 et DI PS4SR o) SRE Hoph REERLe 1/icaly 4476, 00 age
i ncl udi ng agcesgsibtie by waypf 3B paning820aunnitg fengthyvise aldngrthe npdersidecess 362.
As descri begig Bar R0 ake b Way3F hMbre 1R dpaRiHgPdad bbRAedBRIRS tdgt2 ' ncl udes a

of trip bar 140 as shown in Figure 8 (wherein 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




contact region 364 on the side of thermal trip slider 350 shown in Figure
9, including a non-raised portion 366 and a raised portdp mﬁgg In t he
exenplary enbodinment, trip bar 140 and thermal trip slider are each
formed of thernoset plastic material. Referring nowto Figure 1 OA, shown
is a partially cut-away view of trip bar 140 showing the interna

structure of recess 310. Recess 310 iqg 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 to Figure | OB, shown is the partially
cut away view of trip bar 140 of Figure IOA\Mtf]thernaI trip slider 350
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ad;ust_abxl:ty of the thermal tripping operatlon 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




assenbly 250C includes a pivot support 380 that is configured differently
from its counterparts in the other automatic trip asse A 320 évot

- support 380 is thicker and protrudes to a greater exten y Tromthe

ot her conponents of automatic trip assenbly 250C. Pivot support 380 al so

I ncludes a horizontal ly- extending protrusion 382 which, in the exenplary
~enbodi ment, is square in cross-sectiign. Automatic trip assenbly 250C al so
i ncludes an adjustnent or actuating |ever 390 and a bushing 404. Referring
now al so to Figures 12A and 12B, lever 390 includes a main body 392 wth a
circular opening 394 therethrough. The top of lever 390 is bent at an
approxi mately 90 degree angle and includes a first prong 396 and a second

prong 398 a T tom | ever 390
is tapere a%@ﬁlﬁgz%%ngwﬁéﬁgﬁgg& H&'S%?@EB@ 8'?‘3@ gm’g ]¥ orm 12 April
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390) on protrusion. 38 oned as suc ever s capabl e of

rotation, UFEHOSREIN ’EF@“BTQ %i‘bgané‘éh%‘ieﬁﬁeé%veﬂ'ﬁ@%@ﬂ/BfOt%F%‘ 3874 r ounded body
portion 4QHAiwhel és BN, |é@é}3%6(5%ﬁébléaﬁdiﬁid?ﬁaﬁthfwoﬁﬁ%@992 With pivot

support 380 protruding to a greater extent away fromthe ot her conponents
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fully assenbled autonati € trip asse gure 4 and
Fi gures 1Exteghaway fom fhetathergasisingnts Q‘;‘rﬂﬁ@ﬁmbiyrﬂmc leves3989ani s f ormed of

metal and Guplwitbut e hSsSifl O intdridring WPhESE bher Bhpbh&hts, 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,



Referring now to Figure 13, shown is primary cover 14 and hole 28B
" extendi ng therethrough. Hole 28B is shown as i ncl uding a1igdﬂ%zﬁ%0 t hat

extends substantially around the circunference thereof and Rhig term nat es
at stops 412 and 414. Al so shown is an adjustnent knob 420 which inserts '
into hole 28B. Referring now also to Figures 14A, 14B, and 14C, adj ustnent
knob 420 includes a rounded top 4224having a slot 424, a circular.mddle
"plate 426, and a rounded bottom 428 from which protrudes a sem -circul ar
protrusion 430. Positioned between bottom 428 and m ddl e plate 426 is an
abut rent nenber 432. When adjustment knob. 420 is inserted into hole 28B
of primary cover 14, sem -circular protrusion 430 protrudes beneath a

t

bot t f t sh f pripay. 4. | dition, niddle plat
426 makes 0L HARPRLe3S e dluele 1 sBnieat vt ledgh 0 esobeder 14 hat
is adj acenis suehhadjestARRt kﬂ&)mafgm%taﬂd BV aBalsueRERY 432 IS

situated in cocgl act with | edlge . Positioned” as such ad{ ust nent knob
420 may bESCFENHIVEHINgGreRints 054?$Mh%'ﬁ?)ha@§"'@"t§“@ﬂml4?’?@bu Snserted into
sl ot 424, JWapsESpd RYD BRA U 1ARTRRS whiddAdsSof thE fadbd offbRiSn 412 and 414 at
‘the two extremes of the range of rotation. Referring now also to Figures
15A and 15B, sﬁg\é\%.i s ac nne(i:t_i on nber 440. Connection nenber 440
incl udes a rouhGEdMBHAYVA Rifigpres 155706, !&hQWEHE%FWt@Herethrough
having a sgsthberi 4404 @énriReere nichiber 440MAQSHRA M Four@el R d§ RAPQithfarr Ot 1 usi on
430 of adjustnment knob 420. Extending fromthe bottom of body 442 is a
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cylindri CQPBWPSqux%ﬁ?dWhWﬁtUHPQh PAVing & sepairgicelay seagsoBatent , i ncl udes a
rounded p@bﬂés_pi\indbttétlféf%ap'éqgfprétﬁ%é?&ﬂﬁ%@bﬁﬁjﬁ&%g?ﬁﬁ%ﬂﬂrOtrUS' on 446 is

not centered in the bottomo bo er adjustnment knob 420 is

nser ted FXieBURS A bettora of botedt2 isworindsies! pecitusion MSmBIch440 | s
rat i ngly # ha@hahpldly Bribddhert, hBRBbE bend tPPBIAFALTRIGN! YOt rusT on 430 of

knob 420 (which p eneat
reasons discussed below, protrusion 446 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




surface of primary cover 14); with protrusion 430 inserting into opening
444. The resulting interconnection is shown in Figure q26 |§bﬁ5prinary
~cover 14 (normally positioned therebetween) is not shown for the sake of
illustration. The dianeter of connection nenber 440 is |arge enough such
that it will abut the aforenentioned bottom surface of primary cover 14
and prevent adjustnment knob 420 froggbei ng renoved upwardly out of hole
:28B. When adjustnent knob 420 is rotated in the manner descri bed above,
connection nenber 440 will likew se rotate. In the exenplary enbodi nent,
adj ustnment knob 420 and connection nenber 440 are formed of thernoplastic
naterial Referring now to Figures 17A and 17B, and again to Figure 4, in
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|nterconnect|on of %ust ment. knob 420 and connection, nmenber 440 is
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and refer rueweéipwohgs Boeuha SosdMevbBBo0.2Rd aaﬁfétmasﬁtq&fowmrm fétatedof
connection nenb is vertically positioned within recess 400 forned

bet ween pRYaY estoghspchas %ﬁCfﬁWEYerSQ%Pﬁ%“‘Qoﬁ@M% REotusiaR 44508 s r ot at ed
by way of ¢8nsQ@PonTHERbES4e 56&% R off- f\éﬁéﬁﬁ&ﬁdﬁ Bo8s Abt %ﬁwpr otrusion

446 of connection nenber 440, because o ts o center posi does not
occupy t Hee saine ppsiden relativedpahe auisiol retatiomel I@Qbr4209tlatnad¢cttlﬂr ’90b 420 I n

particul agy u@ﬁnent%ﬁgbﬁl?ﬂotgﬂﬂ%r%%gg its g%ﬁ}%ﬁﬂoﬁcﬁﬁﬁﬁ%&ﬁéﬁ)gh

nDtlon the correspondl ng rot at ses
pr ot r usi orotat@: ebconmeetion wemben 446 caustrmpetiupian |44§do imaye alérg adepi ct ed by

b azzfgﬁzda%rﬁaﬁ@a&ﬁaﬂaﬁéwﬁédé@'@;mé%@ sl yhgyies Lo 1813, and
appr oxi nnpajtmsmttﬁesjlmm 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




representing its full range of notion. During such novenent of protrusion
446, contact is made between protrusion 446 and either pfQ %8$% prong
398 (within recess 400) which noves the top of |ever 390 en causes
“.lever 390 to rotate about its pivot axis. The range of rotatlon of |ever
390 is best shown in Fi gures 17A and 17B (wherein adjustnent knob 420 and
“connection nenber 440 are not shown {@r the sake of clarity). The position
of | ever 390 shown in Figure 17A corresponds to the position of protrusion
446 shown in Figure 18A, and the position of |ever 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 adjustnent knob 420 in the

manner described 0 ar e botto l.ev contacts head
o on sdaemere 138l Marialty SigBt 360 5ra Mpue leTeiatonin sERNaST | b o1 i dor
360 to sl Iadﬁmmﬂd’mp a@@@rﬂﬁﬁe&ﬁ!&ﬁ@hmw zswraﬁu%on ntrt;hmémé\n@é descri bed
above in nnectjion wth qu?ures 10A and 10B. |t shoul d be noted that the

posi ti on SMOVRE iguires; 190 andf 438 wieh depiet; ag overhensd visW i aRmian o6 it s
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thermal trip 12 Aprj nmbers hernmal trip slider 350 are
noved in pépwta@ﬁeeﬁngﬁﬁﬂloémal Hnmwabe@ 1425 (seafiaurp®) xrefadion, 2508,

250C, andt@m%osttmnn@réﬂffdm gbmoﬁ§ 2e§hmcaewsaaumre18&e@e@eh 9B whi ch

depi ct an overhead view of ortion of trip méchani sm 64, the sliding of

t her mal - PAY@DEeN gerewsddo ad;edgtrseﬂmt thiosioh ibimetals 254 (apbraasews P84i ons 364 of
therml tgLpp !ﬁé&@% ﬁgo‘lf?é{t@ﬁgmgw%\%ﬁ%uéé"zwé %gggont Qnd B POSI tioni ng of

front portion ere Screws have been screwed to a
certain exaoéann Oﬁﬁhdﬁlé!&omqm@saom:mme(rﬁnl gresshosmsfop 8w sakedflslaritt)al s 254 of
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posmon 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 .




- position of lever 390 and thermal trip slider 350 shown in Figure 17B. In

Fi.gure 19A, each of raised portions 368 of contact regi 40¢
positioned to make contact with a correspondi ng screw g{g}é’fﬁ t??e bi et al

254 (to which that screw 264 is attached) were to bend due to an
overcurrent condition, with a distance dl1 separating raised portions 368
fromscrews 264. In Figure 19B, eachgof non-raised portions 366 of contact
regions 364 is positioned to make contact with a correspondi ng screw 264
if the bimetal 254 (to which that screw 264 is attached) were to bend due
to an overcurrent condition, wwth a distance d2 separating non-raised
portions 366 fromscrews 264. Because distance dl is |ess than distance
d2, binmetals 254 need to deflect to a | esser extent when trip nechani sm 64

is in the configuratiQn s I N.E 19A th | chanism64 is
in the confi guhgtqugﬁhg%%ﬁgﬁéﬂnq:@gﬁb%“&%gﬁmeé 8&@3%&8&%%?& to be made
vm'ht h g ont ambsesewvensg@ﬁﬂrofdtemm dausps lilearmas ripndlider 32?2&)’ slideoghsitied t o

t hereby generatge a thernm ri ppi ng.ope igan. Therefore, the. _
br edet or A fechaRIRA Bt et Bt oo Mprradl 5P Bediiira 420 causing a
thermal t repHOMe heqicitionihg o scrswas 2606f Adiemetie tripgassehittios QB0AT i p

i gure. 1085085000 oo i 15 Topmpael 1nEdnoRGRIARPHIB BRAHAR - posi ¢ oned
adj ust menteirksiioBredkEr 10 848 88 ddRisRId, I0EbduRe ek afisthbstls erteaRalyt hermal trip
slider 350 to slide which "adjusts the positioni nglﬁof contact regi ons 364

of thermaICP{‘V‘P“?%r?HKP%taQQQU§|hdo?*‘e'l‘%tftrpﬂwfq greuitdbraaksrit0daibey of screws 264
Of _aut OMBlgnéd | 7ha 5ALBRhéR I Hvani sty B6RE not RS ASHR chflthps manner

the thermal trippi nﬂgoperatlo_n of citcuit breaker 10 can be adj usted.
Because t PREasgrRly R to pidewitin thg housipgat sisitdyeaker 18dvant ageousl y does
. not require circuit breaker 10 to be opened. The adjustnent al so

advant ageous| y|fipeexefipldry Gmbolirh&ift RBEHER abhdve, tdlevaBftemdig2 to slide
wi thin the housing_of circuit breaker .. In the exenpl ary .embodi nment

reaker 10. he :
“descri bed cap®Riied qdigstmentare Ripvided &nihe thermal tripping operation. In other
embodiments, one or more sets of additional raised portions (simifar 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. '




controll ed adjustnment are provided for the thermal tripping operation. In
- other enbodinents, one or nore sets of additional raised“PR&mQPB§ (simlar
to the "set of raised portions 368) nmay be added in step-wi se tashion (each
set .raised to a differing extent) to contact regions 364 of thermal trip
-menbers 142, whereby novenent of thermal trip slider 350 in the manner
descri bed above woul d be precisely @hntroll ed so that, at different angl es
of rotation of adjustnment knob 420, ‘a different set of raised portions (or
the non-raised portions 366) would be aligned to nake contact Wth screws
264. Each set of additional raised portions would thus add an. additi onal
| evel of externally <controlled adjustnent to the thermal tripping
operati on o®LAiM:cuit breaker 10. Although the preferred enbodi ment of the
present invention has been described with a certain-degree of
particularity, various changes to formand detail nmay be made w t hout

departing f.r omA biecuifdntentuptendomprigiagof the invention as hereinafter
clainmed. 12 ApriJ 2005 21 CLAIM |. Acircuit interrupter conprising: a
housi ng: separ &NWSn contacts within said housing; an operating

nmechani sm-w t hisepagibie mainsécomaddd dithiftiERoinsRg;ed Wi th said separable nain
contacts; and a trip pechanismw thin said housing and inc)uding a
otatable trip BapeaNGERGn YR e Rotising and GRRTBPNesEavn S5 ng

oper at i on sepHREbINE’ 6bntadsaHd Ng nechani smto open said contacts, said
trip bar assenbly having a thermal trip nmenber disposed for |ongitudinal

“novenent inref P(FFP%?‘§H1 witkin said hesing 36d ianlyding airgtafable tipbaGni sm
bimeral . s DRCHALDNAS Fotakct YSHenitss = WIBHAS doeflon iRy st 1 Mamber
causi ng s&pPgratinggnechanies tnbpgn saidrenndacds,eald fimbanassenily baving i ng
oper at i on yigady FPmeHiter GiEpBSS fOr idridiudindl mdl8hnt fF6HLGERTS 85k trip
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.
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area having regions protruding to different extents towards said binetal,
wherein when said thermal menber is longitudinally noveg Agbghgtion to
said trip bar assenbly, a different one of said regions of said contact
area of said thermal trip nenber is positioned to be contacted by said
bi metal whereby said predetermned current threshold is changed. 2. The
~circuit interrupter as defined in clggm | wherein said trip bar assenbly
includes a thermal trip slider to which said thermal trip nenber is
attached, said thermal trip slider disposed for |ongitudinal novenent
wWithin said trip bar assenbly. 3. The circuit interrupter as defined in
claim2 wherein said trip bar assenbly includes a recess in which said
thermal trip slider longitudinally noves, said trip bar assenbly further
including a bottomw th an opening formed therein into which said therma
trip slidet is Thesincuiettdrompterces defined irgclaint Awhesasaid tibasasselrbly’\pri | 2005
- 22- 4. The «clreuit | r flned in_ cl 2. Where sajd . trip- bar
nssenbly lgh PRy o S el 3o RFwsts Eplh P B reRhedt of whicon
i s attachesid therpaltlpsidgrmal trip slider. 5. The circuit interrupter as
defined in claim2 wherein said trip nmechanism further includes a |ever
rotatabl e about an axis and having a first end positioned for contacting
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said thermal trip slider thereby moving said thermal trip slider longitudinally within
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. |




actuator includes an adjustnment knob interconnected with a connection
menber, said adjustnent knob accessible from said pointﬂggﬁﬁgﬁgé of said
housi ng, said connection nenber |ocated within said housing and positioned
for contacting said second end of said lever. 8 The circuit interrupter
as defined in claim7 wherein said adjustnent knob and said connection
menber rotate along a second axis of sgotation when said adjustnment
actuator is actuated, said adjustment 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 circuit
interrupter as defined in claim8 wherein said second end of said |ever
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threshold. 11. A circuit interrupter conprising: a housing; separable main
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trip menbdhERAMs| at abl e al ong said axis, said trip mechani smfurther
including a tripping actuator novabl e along a predeterm ned path of travel
~as a function of electrical current, said tripping actuator contacting a
contact arlda oft CirgHit interyeneomeNising: a predet er mi ned | ocation al ong said

pr edet er m ned Q%hsiﬁb- travel of said tripping actuator and causi ng said

trip bar assenbly to rotate and )
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.




generate said tripping operation upon a predeterm ned current threshold,
wherein when said trip nmenber is translated along said aﬁéﬁmﬂ?@bﬂ cont act
area is -contacted by said tripping actuator at a different |ocation al ong
~ said predetermned path of travel of said tripping actuator whereby said
predeterm ned current threshold is changed. 12. The circuit interrupter as
defined in claim 11l wherein said tripdar assenbly includes a trip slider
to which said trip nenber 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 in claim 12 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 openi ng forned
therein into which said trip slider is inserted for positioning within
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as defined P claim 15 wherein said trip slider includes a head portion
which said first end of said |lever contacts. 17. The circuit interrupter as
defined i n1 cl ah_pp 15 wherein said adjustment actuator includes an
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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




connection member |ocated within said housing and positioned for contacting
said second end of said |ever. 18. The circuit interruptera@sog&fined in
claim 17 wherein said adjustnment knob and said connection nenber rotate
along a third axis of rotation when said 12 April 2005 25 adj ustnent
actuator is actuated, said adjustnment knob including a protrusion

extending parallel with but off of sakd third axis and positioned for
contacting said second end of said lever. 19. The circuit interrupter as

- defined in claim 18 wherein said second end of said |ever includes a
recess in which said protrusion is positioned. 20. The circuit.interrupter
as defined in claim1l1l wherein said tripping actuator is a binetal, said
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' 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. |






