; Kl e3esz6| TNQ , 23 JUL 2002 CIRCU T | NTERRUPTER W TH | MPROVED TRI P BAR
ASSENBLY *ACCOMMODATI NG | NTERNAL SPACE CONTRAI NTS BACKGROUND OF THE

| NVENTI ON FI ELD Cﬂ“wm "‘MWWMDO\I The present invention relates to circuit
interrupters gene re specifically, to those kinds of circuit
interrupters having acbodp bar assenbly that rotates during &3 ¢dulygpPag

operation. DESCRI PTION OF THE PRI OR ART Mol ded case circuit breakers and
interrupters are well known in the art as exenplified by U S. Patent No.

f‘siﬁid“ﬂ)ﬁnésé”@&&@kﬂmﬁﬁeﬁﬁﬁwm WELH, MIPRAVELTRIP o (he

assi gnee of ﬂ?%SEMBW MCCOMMODITING INTERRAICe. A

continuing industry objective _wth res ect to man es of circuit
interrupters is to be able t F&Wy ootprint of the

I nterrupter housing while at the sane tinme prOV|d|ng the sane or inproved
performance capabilities. A nmgjor advantage of creating such a "smaller

package" is | r QW i flexibility in installation.
However, a CE@&GB@Q&SF%@E@BWQ@‘ is that the internal space
constraints SLE%%@F TF-FI?[N‘?]'EN“-I"'IGNhaVE beconme nuch nore limting, posing

certain desi stacles that need to be overcone. Crcuit interrupters

include trip macha'heqaresehtarhveainmbfelateisltmamtedltumtearuptersgeneoéllwmd\enereso as
to set in notion_a tI‘IpPI ng gperation _to open the contacts of th
i nt er r upt er . SHe@ifcally; te hﬁ?@Hﬁﬂ@%ﬁ’EC'EﬁL{'féﬁtﬁifﬂﬁmt@ﬁ havirg atep par ammbb/rthat

assenbly tha e rel eases a portion of the
operati ng mat%g%g% %’?@ ?ﬁéﬂ?%‘ §%§gﬁ%®£e a tripping operation. Such circuit
i nterrupters advantageously provide for automatic circuit interruption that

causes the triEp bar assenbly to rotate when an overcurrent Y
SCRIPTION 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 present application and incorporated
herein by reference.

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

Circuit interrupters include trip mechanisms that can be activated in a
variety of manners so as to set in motion a tripping operation to open the
contacts of the interrupter. These trip mechanisms often employ a rotatable trip
bar assembly that, when selectively rotated, releases a portion of the operating
mechanism to thereby generate a tripping operation.

Such circuit interrupters advantageously provide for automatic circuit

interruption that causes the trip bar assembly to rotate when an overcurrent
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Y 23 Jul Y, 2002 condition is sensed. This automatic interruption may be

t her ral | y, magnetically, or otherw se based. In addition) such circuit
i'nterrupters often enable a tripping operation to be manually initiated by
i npl enentation of a push-to-trip nmenber which, when pressed) contacts and
rotates the trip bar assembly. Circuit inperrupters may al so2hdWnR0@eously
have accessory devices, such as an undervoltage rel ease (U/R) or a shunt
trip, connected thereto. Such accessory devices can likewise initiate a
trippi ng opekehdition issehsedoi This laytahatiointeruptichanay be thenally, atagnetieally,
accessory trip lever on the tr bar assenbly that then causes the trip bar
assenbly to OspHaswisehrsas: | e S@phtqrréutaﬁarrua@r%@ﬁemembl@a inpiag ze

of such an a | e ever s S,.thr ativel

"ar go range. SPSTAGILR e Mark aﬁxémh? fed Y FhrBtiertRicn oA Hhed R e o
tripping OpeWﬁérPrtvﬁ&fAﬁfe%seEhééﬂfaEfseand tothfesthb(trip Wdr dsSefiBp).0Y such an
accessory trip Iever thin acircuit 1nterrupter having the aforenenti oned

i nternal space corﬁhrtauatrmtesruntertsemaalalsoradtvaatageoublysha% accessory tdevices,
interrupter may obstruct the rot trong novenment of the accessory trip

| ever and unélégr h g gnundesv_itage; rptease; (ViR or asshiins tip. coprestedithen tS&’Ch

rotating in d y
(i b | over "oBChedkdly BeVELSTRNGRIs AL BRI oo aRbR ald WhiGARTRPSEY
thermal tri ppyrenetingtarhrotdtiey BhRcassdrgag fevep onthedrip b‘dr@esembly that
therethrough, with the tenperature of the binetal being proportional to the

current magnihenieauses thertrip bar asgembiyte rotaiee dtavevarhbesruse ofthedeguiredt he
bi retal has a_t nden %641 Qtjs 3 bottom porh_ O{‘I the‘b qf to defl ect end) .
When non- ovePERTPRING 2 Size G e HATE BECEITOLY HIR 1CXELi 1Bf P HRSRa | ?tg%b% ver,
above a pr edﬁtréfa@i\/&?qar@%rréﬁgé of BYction Wiftein ttl?é@i?étﬁlt intetriptet \hﬁeﬁé\fé?ta?wgtt}?%%

exceed a threshold tenperattire whereby the deflection causes the
portion to nmakdrippingaopenatioh accurer ndlherefope mitnisediffiult e emppybsuch an

assenbl Thi s cont act force the trip bar enply to. rotat n ener at e
A trippi g oPEFES, oy e Wi e Uit inte Thples hewing tog atorgmeorﬁ@neﬁrﬂematu.t
condition org Bér‘t‘ﬁ%lﬁ %teﬁ*i‘a‘i%éﬁi tbﬁleMts'Bf%'i}cﬁ ‘éréuﬁc'ﬂﬁﬁnteh{} 9¢srt

qui ckly heat p to a higher tenpera ure causi ng the bi rret od ect
faster and t theraaticriat meveneent of tA8 atobssarP &rip blvenandmnﬂbsmahiyrprwentdhe rent

condi tions. Thi s enhanced defl ection has a tendenc% to causeqﬁ%r eat er
rotation of {rirbaragsanbly from syfficiemlyroipting inceftaia sygumstancsder t o

generate a o1 PPl BheRRLAIS Nasd Al S 'acRbstC b yBE bARIRH By the

af or ement i oned obst Fuct PO of 2an accessory

preventing tBAcdunterdtbwhan sebibhetal isUsedadtimplemgnt ® thervil eripping bperation.
situation, an_obstruction can prevent the binetal fromfully and properl y

defl ecting, tHhe einjetalieasts Woryrentfiowing tharethraeglha) witlh the tﬁtep%rawe of thgich

bei ng. pr oper Pyl BE BreitrBhd oo eulrpf RieFiciieC oAl mibpindd L

if a way exificeshadus, Whe HRatBuEGs 319 Ae bilAEtat hakra IendEh@PRr SduseNa Wtom be

conveni ently and effecti vel y inplemented within a circuit interrupter

havi ng i nter partlosrpthteeettfdnﬁeﬂﬁqm(bend)n iéneni mn-avemurretwbadblenacﬂ)@att thi®ous
if a way exra d.b V\/mcht orrrmdat for _an rerre%droned bst.ruction
of an access ?@e?tﬁ‘b'q E\‘)Btm%ml W%\tert oNG R HVP icygrent develi fhey,,
assenbly to t ﬁﬁﬁ‘? HMIA?&Y THE
| NVENTI ON | nfégﬁlsc%r r(?c(gf 55.@ @PMIPg;[(éeaésclfoggtﬁr%%d?ﬁ%ﬁ‘&kgéet#{esl nvent @Ffe a

circuit intedefiggtion causps tive Detlomtpartiors tomake eontadh withi attjterrstebtupa‘aembem n
contacts within said housin and an operating nechanismw thin said
housi ng and Phthertiphasassamiay. nTigicontast ferass dhedlimbanassambly te fetate and p

mechani sm wi } hi i.q.. i including a rotatable trip bar assenbly

t hat, when réeg%@gg 3@&@1’1@%@88?1 ppi ng operation causing the operating
mechani sm t o openief cepR FcBnstiHcRe! Suchaadl ar Shért Brcait tddndithar ortise ol y
i ncluding an attaching structure having a cavity into which an accessory
trip nmenber pneaermsermfeeb;cesar\mlsamgtssurrentsr ithe rdmietal canuguicklysheat upttatabl e
trip bar ass ly to rotate and ate in rati on whe aid
accessory trﬁgﬂﬁgtﬁ?@?er rﬁaG@HS‘P lm%ta?@t g%fiq g%teg%'i‘@?%&géﬁgﬁf’ 9x{'e,r$
menber including a | ower portion and an upper portion positioned partially
adj acent to said |lower portion, said upper portion extending a greater

di stance away from said attaching structure than said | ower portion, said
| ower portion including a protrusion that inserts through an



23 July 2002 opening in said upper portion, said cavity including a recess
into which said protrusion then inserts when said accessory trip nmenber is
i'nserted into said cavity. According to another aspect of this invention, a
circuit interrupter is provided which conprising: a housing; separable main
contacts within said housing; an operating mechanismw thin 23iJdlyt2902i ng
and interconnected with said separable main contacts; and a trip nechani sm
wi thin said housing and including a rotatable trip bar assenbly that, when

rotated, gengizH ASrrAall GhdSY BPereDREAL CORJIBBHS. |i§6érﬁ1a9.eeaa&éfl&ti§§ﬂ%yh¥'bsmto

i
open said se{)arabl e main contacts, sald rotatable trip bar asse

i ncl udi ng antendencHi tagcausa greater irotationi ofy the dripi bar assemibyi d’lan;ml':atcieszf)ry
tri nb Ls inserted,, said accessory.tri nber causin | d rotatable
{11 e bgthRR, e e AraR S MM BB AR e AR SR ¢
accessory trp@ HiRG&RM by the\Ferdnertidnieds bbstri@on Bf‘anséédés@gﬁgg fetvel! 1 P

menber havin Ierg-' portions that are inserted into and extenc t said
cavity and t&ﬂfC natelynby peeventingtbe tiip bar assembly fromacaritinging topratate in

nbly andgt: reyv i d essor [ r_fram bei ng renoved
From sar d calls groaiet 4 By aich, S B dhe el deam il be Posiy
i nvention w défiéstingrehérebg utidesirabin causeiftiidbphetahfo Ftaké W80 dB$aH kAt i on
of the preferred enbodi nent taken in connection with the attached draw ngs.
BRI EF DESCRI egrincanr destroprhey satibrationuof thei imataloand qyevent iti feamolbeing
nol ded case gi Lt odyi ng the present invention. Figure 2
Is an expl odg'yp\(;erlgveagphq%%“Béargéft&g?i mary cover, and secondary cover of the

circuit interruptEhendfore, gtimould He advantigesus isialvay existadd byl whickwaal an
internal portion of the circuit interr_urgj)ter of Figure 1. Figure 4 is an

or thogonal vRGRFSSPTY [EVIGE HIRPIRG LRSSANeN could rhe convanientivniand @itestively
Figure 1. Fi iﬂ?ﬁl@n@n&éd Wi‘tﬂgmﬁfcir‘&h&hq%(w eﬁ’h%@fi?tﬁ%lt gaﬁebca&nsﬂ%ﬁﬂgbllﬁ of

the circuit errupter o i gure show ng e accessory trip levers
ar e i nsert edparticalar,Jtwepuldidf? adeantageous if a way existed by which to accommodate

for an aforementioned obstruction of an accessory trip lever while, at the same
time, enabling the trip bar assembly to continue to rotate during a tripping
operation.

SUMMARY OF THE INVENTION

In accordance with the first aspect of the present invention, a circuit
interrupter is provided which comprises a housing, separable main contacts
within said housing, and an operating mechanism within said housing and
interconnected with said separable main contacts; and a trip mechanism within
said housing and including a rotatable trip bar assembly that, when rotated,
generates a tripping operation causing the operating mechanism to open said
separable contacts, said rotatable trip bar assembly including an attaching
structure having a cavity into which an accessory trip member is inserted, said
accessory trip member causing said rotatable trip bar assembly to rotate and
generate said tripping operation when said accessory trip member is moved in
a first direction, said accessory trip member including a lower portion and an
upper portion positioned partially adjacent to said lower portion, said upper
portion extending a greater distance away from said attaching structure than said
lower portion, said lower portion including a protrusion that inserts through an



Figure 6A is an orthogonal view of the attaching structures of the trip bar
assenbly of the circuit interrupter of Figure 1. Figure 6B is another

'ort hogonal view of the attaching structures of the trip bar assenbly of the
circuit interrupter of Figure 1. Figure 7A is an orthogonal view of an
accessory trip lever of the trip bar assgnbly of the circuit23duls2P0dter of
Figure 1. Figure 7B is an orthogonal view of the |lower |ever portion of an
accessory trip lever. Figure 7Cis an orthogonal view of the upper |ever

portion of aébélfﬁﬁé’%%‘é)ﬂ upbér bEMRdh, sEIcHHéﬁtmebﬁJo?flﬁ__g A 1eB88 Mt WhiW é?éldt he

trip bar assenbly, of the circuit i nterrupter of gure 1 depicting t

i nsertion ofpr@truamethenrlysems whieasaid acaessorry 2dp membemszmseged énto sa;d an
ort hogonal view depicting the locking in of an inserted accessory trip
lever. Figur®¥aA is an orthogonal side view of the trip bar assenbly of

the circuit interAsgiraingofo E'ngtﬁeﬁ dspdct ijrtﬂslﬂﬁénﬁoﬁn@t Bi%wpiﬁtéﬁGQl'é@'lsS' de

view of the trip bar assenbly with an accessory trip lever bent to the

ri ght. provided which comprising: a housing; separable main contacts within said
housing; an operating mechanism within said housing and interconnected with
said separable main contacts; and a trip mechanism within said housing and
including a rotatable trip bar assembly that, when rotated, generates a tripping
operation causing said operating mechanism to open said separable main
contacts, said rotatable trip bar assembly including an attaching structure
including a cavity into which an accessory trip member is inserted, said
accessory trip member causing said rotatable trip bar assembly to rotate and
generate said tripping operation when said accessory trip member is moved in
a first direction, said accessory trip member having leg portions that are inserted
into and extend past said cavity and that are bent to abut portions of said
rotatable trip bar assembly and thereby prevent said accessory trip member from
being removed from said cavity.

This and other objects and advantages of the present invention will

become apparent from a reading of the following description of the preferred
embodiment taken in connection with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an orthogonal view of a molded case circuit interrupter
embodying the present invention.

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

Figure 3 is a side elevational view of an internal portion of the circuit
interrupter of Figure 1.

Figure 4 is an orthogonal view of the trip bar assembly of the circuit
interrupter of Figure 1.

Figure 5 is another orthogonal view of the trip bar assembly of the circuit
interrupter of Figure 1 showing how the accessory trip levers are inserted.



Figure 10C is another orthogonal side view of the trip bar assenbly with an
accessory trip lever bent to the left. DESCRI PTION OF THE PREFERRED

" EMBODI MENT Referring now to the drawings and Figures 1 and 2 in particul ar,
shown is a nolded case circuit interrupter or breaker 10. A detailed
description of the general structure and operation of circui4d &2 10 can
be found in U S. Patent Application Serie4h No. 091386, 126, the disclosure
of which is incorporated herein by reference. Briefly, circuit breaker 10

i ncl udes a base Figureddhis amorthogonalndew of thedttaghihg atrpetures of thetep bad.

Di sposed on to f L mar.y caver 14 is_an auxiliary or secondary cover 16.
When rennveé§5§@@®h§é @%ﬁ%&méﬁnﬁiﬁﬁgﬂébyﬁ%i'internal portions of the
circuit breaker i } } 1 itdih NQ
di sassenbly of t ﬁg@érhﬁ % %ﬂtgﬁﬁmﬁor ea ggewgggé%gh?ﬂggg ‘3’{&%@9!’%& %ﬁﬁgltﬁ%hase
wal | s 20, 2barassembly oilhescimnuitdpteniupder fFigaree! provi ded in primary cover

14 f ti th ttachi devi t hat t . di
ol es or openi ngé B4R 1/ 538 OI90PBRI Vigw AN AEGHRRRY P deVRIOT RS 1P Bate 12.

Hol es or op%ggggﬁlﬁgﬁh@rﬁrogﬁtqﬁfe(ﬂ%t'poﬁlq grelary cover 16 for accepting

screws or other attaching devices that enter correspondi ng holes or

openi ngs 24B i n rigurariB iscareorthagdnal viessofathe howasdeverdeoriion of en atéegsory
primary COVﬁF ﬁ4. Hol es 25, which feed through secondary cover 16, prinmary
cover 14, af® 986 base 12 (one side showing holes 25), are provided for
access to el ectrimalrel7T @ dibrifbgtital Vlewtdfithe uppBF RIEEHoriER of Bh @Bcesydry Whi ch
feed through secondary cover 16, correspond to holes 26 that feed through
primary cov&ip lB¥eand base 12, and are provided for attaching the entire

circuit breaker V. .200 tp. a | i a rai
back panel or a ?@ﬁ%g%ﬁ? ﬁn, ggﬁggﬁ'iéll Y'é\& &S{ﬁ}f Q‘é’e@%gi‘ﬂﬁbﬁ%%ﬁ‘%&&%ary
cover 16 ar énteaupteratFigure oﬂebi@hﬁgswmgérﬁdrr ofianh abcesory tridlever.i mary cover
14 includes cavities 31, 32, and 33 for placenment of internal accessories

of circuit breaker 10. Secondary cover 16 includes a secondary cover handl e
opening 36. Primary cover 14 includes a primary cover handl e opening 38. A
handle 40 (Figure 1 ) protrudes through openings 36 and 38 and is used in a
conventional manner to nmanually 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 indication of the status of circuit breaker
10 whereby the position of handle 40 corresponds with a | egend (not shown)
on secondary cover 16 near handl e opening 36 which clearly indicates

whet her circuit breaker 10 is ON (contacts closed), OFF (contacts open), or
TRI PPED (contacts open due to, for exanple, an overcurrent condition).
Secondary cover 16 and primary cover 14 include rectangul ar openi ngs 42 and
44, respectively, through which protrudes a top portion 46 (Figure 1 ) of a
button for a push-to-trip actuator. Al so shown are | oad conductor openings
48 in base 12 that shield and protect |load termnals 50. Although circuit
breaker 10 is depicted as a four phase circuit breaker, the present
invention is not limted to four-phase operation. Referring nowto Figure
3, a longitudinal section of a side elevation, partially broken away and
partially in phantom of circuit breaker 10 is shown having a | oad term nal
50 and a line termnal 52. There is shown a plasma arc accel erati on chanber
54 conprising a slot notor assenbly 56 and an arc extingui sher assenbly 58.
Al so shown is a contact assenbly 60, an operating nechanism 62, and a trip
mechani sm 64 including a rotatable trip bar assenbly 122. Al though not
viewable in Figure 3, each phase of circuit breaker 10 has its own | oad
termnal 50, line termnal 52, plasma arc accel erati on chanber 54, sl ot

not or assenbly 56, arc extinguisher assenbly 58, and contact assenbly 60.
Reference is often made herein t® only one such group of conponents and
their constituents for the sake of sinplicity. 23 July 2002 Each contact
assenbly 60 is shown as conprising a novabl e contact arm 78 supporting

t hereon a novabl e contact 80, and a stationary contact arm 82 supporting
thereon a stationary contact 84. Each stationary contact arm82 is
electrically connected to a line termnal 52 and, although not shown, each
novabl e contact arm 78 is electrically connected to a |load term nal 50.

Al so shown is a crossbar assenbly 86 which traverses the width of circuit
breaker 10 and is rotatably disposed on an internal portion of base 12 (not
shown). Actuation of operating nmechani sm 62 causes crossbar assenbly 86 and
novabl e contact arns 78 to rotate into or out of a disposition which places
novabl-e contacts 80 into or out of a disposition of electrical continuity
with fixed contacts 84. Operating mechani sm 62 conprises a handle arm or

[T § I T



(connected to handle 40), a configured plate or cradle 94, an upper toggle
l i nk: 96, "an interlinked | ower toggle link 98, and an upper toggle |ink

pi vot pin 100 which interlinks upper toggle link 96 with cradle 94. Lower
toggle link 98 is pivotally interconnected with upper toggle |ink 96 by way
of an intermediate toggle link pivot pin 802, and with crossB3duly288dbly 86
at a pivot pin 90. Provided is a cradle pivot pin 104 which is laterally
and rotatably di sposed between parallel) spaced apart operating nmechani sm
support nenbers oFjqirde®ligadsortigorfal aiéwe dpidtingf threlocRingoincdra ihéerted
limts) via cradle pivot pin 104. A main stop bar 112 is laterally disposed
bet ween si depre@ssorytip leves. provides a linit to the counter-clockw se

novenent of cradl e, 94, Fiqure 3, operating nechanism62 is shown_for the
ON a1 sposi 11 on- ot Figire.1dA i B Etoastal e, VWIPE A3 ki bar asSRTRbl Bf P and
84 are cl osedirkhifi A h other) whereby electrical current may
flow froml 0%{5&‘{'2}%@&2'?@@8*?@%5%9 termnals 52. Qperating nmechani sm 62

wi || assunme the TRigttell0B isparvtheoortihdganal sidet viewesfithe tri banassarhblyrwith

ci rcunstances. The TRI PPED di sposition is related to an opening of circuit
breaker 10 ca80fcges§ory tpdeier hantgpithgyrigher ati on, an accessory tripping

operation (as desegt] (o) roal .y, o . .
magnetical ly i nduﬁdﬁgcejlgg ISO%\%(;F«Q{?{&ESQQ@; S%Xwéfttge?rﬂégﬁéégﬁrﬁ@g%mh t he
current fl owaRGdeeby&§tripdeserasslysties ef0 and |ine conductors 52. A
detail ed description 0f the manual tripping operation and the automatic

operation of trip nmechanism 64 can be found in U S. Patent Application

Serial No. 09 r LppLng operation, it is

initiated byb}%ﬁ%éﬁ%@ﬁgﬁgﬁﬁ %ngﬁigégﬂl@é%@@g rotate cl ockw se

(overconming a sprRye it : J i i { on)

and away from an int eﬂ;ri?r'ggfog? g@ﬁﬂa{‘g%@ﬁgﬁ%ﬁl%&ﬁﬁs@céﬁﬁf @%ﬁ@ﬁﬂﬂﬁw

rel eases crail @ nivldédvicasé ciredit indenmuptelr dr ibreakeacld. oA detdilededesooiptionof tHeé of

a latch cutout region 118) and enables . it to Re [ otated cou terééllgckwi se
gl 3 %Mé) t

under the i ngPO@i &trugture.AsH OREERIaNRfCifcHE be CPHE’@JQEF iUt Rtent t he

top of handl I ! | L F i 1 2.
The resul ti noPBTanssest N oot 35128 ST EsRisint SRR Hesspeiledbief”;
rotated cl ockyi referendeupBrieflyy cireuit ibiakerus® inclodedad baseetl mebhanically

simlarly rotate. This rotation of crossbar assenbly 86 causes a cl ockw se
noti on of noldecenaeetedwithha psimary coxel14. Rispased astlopraftiritayicoveni4is s 80

11 b mechan SAtigR oreohlHh g 180 el B skbolabolefiiintels 7
bar or shaft sd@ ihteribl SdrtibAs oP EHELEiQlt breakeRhvaildhle Es rhamtemastd f5d IH,

magnetic tri Bkﬁt;a[s or paddles 144, and accessory trip |evers 148A and 148B.
Trip bar assbtfwithautreguisiogidisassembhnef thetentireaireuitbreaken PaselRdecuded

125 has not  TormeLRRREdAlCROceF wird 42 bt tnshEd g elf butiesT e
10 ncludes phmappicovby 140IdR eReEANg SRERETDH SthbP BitABNIAR AeViedy thathbrir can

cause trip bar assenbly 122 to rotate in the clockw se direction an

t her eby r el easrespardling bdlesrutapeanings 23kvimbasé N2 fantastening priane cayenpt4 nar y
cover 14 inc]judes cavitjes 32 and, 33 Lnfo which, may be inserted internal
ocessor i eo THbase oy Hols ok opaninoscoihare ProvidEaLn Sesahety AU’ A6 fer nal
accessori es r : oy -
23 Sury 2002 R SR T RS} iy SRYels Y enfeR CoteSpbling Hoes or :
shown) " that ppeninge 24 ingsrimiart coversit bR fastening sstondans cover BTRCpdmasm 64.
In particular, the opening within cavity 32 provides actuating access to
accessory trfpverelder Q@A&,éﬂmc'ﬂ frecbifsaughy secendaiy caver 16, 3Jimangayes 14,
actuating ac s . to ce [y tri ver 148B e Fiqure 4) . Wi n
appropriate §§§é9§°oP§gﬁeﬁZ%¥e 1S i{;tsbgw:ﬁ}g i‘g\ﬁ?st gEESarleoﬁpoé'i%‘?%lf%f a§€%§a¥°es in
a convention RN i W a B8RP HofeRidedh f
circuit breaﬁleerc 10 glrgﬁﬁgrﬁ%ﬁsnéft%}lgg&gﬁﬁ L(?}g‘e-lr(ﬂ%ér Qtsﬁgwh?hke correg&(i)%rf of
t he devi ce asecqndary cdeer 16\rcongspohd to holesy26 thatfesd thgough pemary c8eeratdl
makes contact with a contact surface 160 of accessory trip |ever 148B. This
contact caus@8dpasg 12 aad aregoyideddorattachingthe gnlire ainguit brgaker assambly

cl ockwi se (when viewed in Figure 3) rotation of trip bar assenbly 122 which
| eads to the TRIPPED di sposition. Internal conponents of circuit breaker

10, such as portions of primary cover 14, may obstruct the rotational
novenment of the top of an accessory trip | ever 148 during cl ockw se
rotation of trip bar assenbly 122 during any type of tripping operation
(push-to-trip, thermal, magnetic) etc.). This is especially true in a
circuit breaker having internal space constraints. Such an obstruction can

o N N A AN o e - ..



23 July 2002 10 of wall 170 to a point above the bottom thereof (see Figure
8). .The t'ops of sidewalls 172 and 174 each define a shoul der 180 and 182,
‘respectively, for purposes described bel ow The above-descri bed
configuration of attaching structure 166 can be advantageouslé nol ded into
trip bar assenbly 122 without conplicatedgnol di ng processes 3adWy280Bypass
nol ding or side pull nolding. Now referring also to Figures 7A, 7B and 7C,
shown is an accessory trip |ever 148 of the exenplary enbodi nent. Accessory
trip lever 1édtd & wallyorirte@ DIN fail BAEK paRiedr PR&H RMtéY, oR e R BuHaBES

| ever 190, and an upper |ever portion or accessory spring |lever 192. As
best seen in 29iag1d3;(§) obsedangary ceveasr16panetfooplacementof labels ento gireuit beaker

ted t d 198 which def,i but 00 02. B
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i hape. Al t ad.it o I : ' t
208"t hor ebet SEEeBS At EIRker R0 Sedicty Bovn 96 ittt ehededridaRy!
descri bed bekover handle dping Ber tPdmahPBoverst invtldetea privhagnéovar Hamele 209.

In the exenpl ary enbodi ment) |ower |ever portion 190 is formed of
col d-rol | ed ©pPeBiNgoI8.shtrangiedd (Figurk Akpeotriglesdhioygbeonaiigsd® aadI38 andi d.
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protrusion 204 of |ower lever portion 190. Near its top) upper |ever
portion 192 Handield® mayaisaprovide fart indidtiohasf thesstatus: of alyovit breakert He

I nbodi , ) | i 192 i.s f, d of stainl i
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upper |ever pipctit breake? 1ionistON (gentzets slsed),i OF Fi(cortactsfopen), ohiTRIPPED

configuration, the back surface of portion 192 contacts fraont surface 209
of portion 1pntagts wpepsugde, fiexanple,an PRICuireMGenaiion. Hesandary caver

5002 of i ower CRIGHFAN rict fetiné Oe raBiatobid? qRonfiita dha 4. resrsbently!
upper |ever ﬂﬂbugnwm&egrom@bs@topmﬁm% (Figuee H k4 HultéBAora pushiBri

(assenbl ed as shown in Figure 7A) insert into attaching structures 166 in

order to be aeWatyt Alse shewn areloadeonsiusior opepingrateintiase 1thatshigld and
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the insertiophgée! QaRit2BRedkdro thaVpiasehbAnvertibrt e tndtURMmiteat td follpRBSE
surfaces 200 and 202 abut shoul ders 180 and 182, respectively. During this
i nsertion, peoperaliohon 204 of accessory trip lever 148 is channeled into
groove 178 of frogtefwa_ll 170, rlg.sulti n illn tth .irllser .on of | werI end

regi on 210 of uppREMFERG, W to; biguie 3. 4 {INgitudina' sechien of @ si9R SleyatioRy
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in Figure 8. Referring now also to Figure 9, |egs 206 are then bent
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achi eve the aforenentioned separation of |egs 2006, an arbor press with a

V- shaped mand22! Althgpugl notviewableindtigutshdreeachophase efciwsidrgakeri 10 has/ds 148
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during an accessory trippl g operation. erri‘'ng now al'so to ures 10A,
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bar assenbly 122 w thout the application of any external forces thereon.
Wien cont act coistituerts fanthessake af simplict¥t ed by an accessory device, upper

| ever portion 192 may slightly bend to the right at an upper bendi ng nonent
220 | ocated along the Iength of portion 192 substantially
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| ever position 190, as shown in Figure 10B. However, the position of upper
bendi ng nonment 220 rmakes upper |ever portion 192 sufficiently rigid such
that further force exerted upon contact surface 160 causes rotation of trip
bar assenbly 122 which, in turn, initiateg a tripping operati28nulyi2908r der
to accommpdate for an af orenentioned obstruction of an accessory trip |ever
148, and yet enable trip bar assenbly 122 to continue to sufficiently
rotate in the clo | ' | ' Attt i nah ' er
148 i s capabl e of (Erﬁ%épz& Srﬁ)cg? g?\%’?g‘%ﬁ? r?gl "Eé?aﬁ%ﬁg?'ﬁgﬁo'ﬁ#ﬁe‘F’.bgfl‘]"?tej“ﬁs.
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| ever portion 192 bends to the |eft at a | ower_bendi ng nonent 222 | ocated
along the | eﬁg'Pﬁoﬂano‘(ﬁ‘leﬁ’thaF@@t'%\épaﬁﬁc&lsﬁy Each slatipaany: cofasianm 82 is
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the left than when bent to the right, thereby allowing trip bar assenbly
122 to conti shownds sugrossharassgmblyt 86 which traerses thewistth of ciceuit bneakier 10g a

tripping operat,ion nofwthstandi,ng an obstruyction. descrj be ove
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in a |eftwar thaiabde tdontadtarms Z8&d rotateiipto or HA€)of al dispesitiohi whichgplates ower
| ever portion 190 relative to upper |lever portion 192, and the nateri al
used for andMoNableeqrtasts B pie or eutef gispositiones ,el%ﬁt@cﬂﬁsm@whawéln fixed

selected in provide this desired functionality. Al though the
BafiFle B4

preferred e of the present invention has been described with a

certain degree of Mserhtisg hidchikisnye2 corprie8s ademdieaim bihandledisaiiblyea be
made wit hout departi n? fromthe spirit and scope of the invention as
o

herei nafter ¢¢ennasted to handie 40) g crofiguradapipts on cradle B4 can uppet tagakeliek
i sing: ashousing: b ' t i t hi j d. i ng:
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separ abl e rrawraiaﬁ)'mtéﬂh‘k's_@bératogg!epliﬁkegbamtﬁr&aulémm %wérhegglke%iagd is

including a rotatable trip bar senbly that, when rotated, Qgenerates a
tri ppi ng opepiatally inderciongesteiddwith amppierr tgggleclirdnB6rbyt waypefhas dntérmegdmtabl e

[ t act id t pl ip,b |y includi t tachi
T or o Bl B fob. el SRR b SRR AACHAS, o,
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rotate and generate said tripping operation when sai'd accessor p nenber
is noved in between phrakel! ispaced caphrhopesating mechanismbsupport Ineinbgrsa or ower

portion and an, upper rtion posjtioned partially, adjacent to sajd | ower
Por t1 on, - sai akieptes 188 | GRNENAdTaR oA MMEhIR I Y Crasll PRSI
attaching stUARMISSTBR, $73 | 1nsehy BRbiidiibefifldh iguREicidd, 3id Mgliddsno 2
protrusion that 1Tnserts through an’opening In sai d upper portion, sal
cavity incl udilimgit fo thRceSuntentockivisth moeerhent of trrdl®94t hen i nserts when said

accessory trip nenber is inserted into said cavity.

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 circumstances. The TRIPPED disposition is related to an
opening of circuit breaker 10 caused by a manual tripping operation, an

accessory tripping operation (as described below), or the thermally or



2. The circuit interrupter as defined in claim1l wherein said | ower portion
is positironed to generate a first bending nonent in said upper portion when
sai d upper portion is noved in said first direction and a second bendi ng
nonent in said upper portion when said upper portion is noved in a second
direction opposite of said first directiog. 3. The circuit iABduly@008r as
defined in claim2 wherein said first bending nonent is positioned further
away fromsaid attaching structure than said second bending nonent. 4. The

circuit intemagielicaly. lﬁiﬁjde'alefédcﬂoﬁrbf tﬂP%é&h&r‘n@hﬂM Yo'tAe Inayhmlidy of %ﬁ‘éd

accessory trip henmber” includes leg portions that are inserted into and
extend 23 gulrenbfidgingdstween doachoonduciord 50 andbéine condattors H2r A detailed
said rotat abI e trip bar assenbly and thereby prevent said accessory trip
menmber from BESAEPt !%'h%%& maa%alstapane&nqr ?’“07!53“3 fae aptqatic pReEtien &féfrlp as

structure i nitedEDidh S EaRRS T &, 68 Phtert ARG SDrBl M0 386 126,
| edge that abpwhateiairthe haturd@r auﬁpﬁin? Wperatisrelittis Mitistbd By 4lfcr66 eagsiny tip i P

menber into said cavity. 6. Acircuit interrupter conprising: a housing;
separ abl e nabar assemily m it rrowedclholswisﬁg(ovmcmpmgaau apring doeos biasing hi n

S o g bl 555 T IR SRl HhS BrRelea e AR r A BBt B
114. This unlocking of latch 114 releases cradle 94 (which had been held in
place at a lower portion 116 of a latch cutout region 118) and enables it to be
rotated counter-clockwise under the influence of tension springs (not shown)
interacting between the top of handle assembly 92 and the intermediate toggle
link pivot pin 102. The resulting collapse of the toggle arrangement causes pivot
pin 90 to be rotated clockwise and upwardly to thus cause crossbar assembly
86 to similarly rotate. This rotation of crossbar assembly 86 causes a clockwise
motion of movable contact arms 78, resulting in a separation of contacts 80 and
84.

Referring now to Figures 4 and 5, shown is trip bar assembly 122 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 paddles 142, magnetic trip
bars or paddles 144, and accessory trip levers 148A and 148B. 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 during a tripping operation.

Circuit breaker 10 includes the ability to provide accessory tripping
operations which can cause trip bar assembly 122 to rotate in the clockwise
direction and thereby release cradie 94. Referring now briefly again to Figure
2, primary cover 14 includes cavities 32 and 33 into which may be inserted
internal accessories for circuit breaker 10. Examples of such conventional

internal accessories include an undervoltage release (UVR), and a shunt trip.



assenbly that, when rotated, generates a tripping operation causing said
operating nechanismto open said separable main contacts) said rotatable
"trip bar assenbly including an attaching structure including a cavity into
whi ch an accessory trip nenber is inserted, said accessory trip nenber
causing said rotatable trip bar assembly go rotate and gener @3 duly 2002
tripping operation when said accessory trip nenber is noved in a first
direction, said accessory trip nmenber having | eg portions that are inserted

into and ext grgbHPapatifies 32 ¥hbY33isclhded aafighwa_caserﬁhglt(ne%hb%y tRat sai d

rotatable trip bar assenbly and thereby prevént said accessory trip nenber
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lever 148 during clockwise rotation of trip bar assembly 122 during any type of

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

Referring again to Figures 4 and 5, trip bar assembly 122 includes
integrally molded attaching devices or structures 166 that connect accessory trip
levers 148A and 148B to trip bar assembly 122. Referring now also to Figures
6A and 6B, each of the attaching structures 166 of the exemplary embodiment
includes an open-ended cavity 168 defined by a front wall 170, sidewalls 172
and 174, and a backwall 176. For purposes described below, front wall 170

includes a groove 178 positioned within cavity 168 and extending from the top
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109 () -1 6" 18Pl 170M0 a%oint’ aBEEHE boftBm thereof (see Figure 8). The tops of
sidewalls 172 and 174 each define a shoulder 180 and 182, respectively, for

purposes described below. The above-described configuration of attaching
structure 166 can be advantageously molded into trip bar assembly 122 without

complicated molding processes such as bypass molding or side pull molding.

Now referring also to Figures 7A, 7B and 7C, shown is an accessory trip
lever 148 of the exemplary embodiment. Accessory trip lever 148 is comprised
of a lower lever portion or accessory lower lever 190, and an upper lever portion
or accessory spring lever 192. As best seen in Figure 7B, lower lever portion
190 includes a base 196 connected to a head 198 which defines abutment
surfaces 200 and 202. Base 196 includes a protrusion 204 which, in the
exemplary embodiment, is oval in shape. Also connected to base 196 are
parallel legs 206 with a cutout 208 therebetween. Legs 206 have abutment
regions 206A for purposes described below. Lower lever portion 190 also
includes a front surface 209. In the exemplary embodiment, lower lever portion
190 is formed of cold-rolled steel of sufficient thickness so as to be substantially

rigid.

As best seen in Figure 7C, upper lever portion 192 of accessory trip lever
148 is rectangular in shape and includes a lower end region 210 through which
extends an opening 212 that is sized and shaped to correspond to protrusion
204 of lower lever portion 190. Near its top, upper lever portion 192 includes a
contact surface 160 (as described above). In the exemplary embodiment, upper
lever portion 192 is formed of stainless spring steel having a thickness of

approximately .010 inches, and is semi-flexible for reasons discussed below.

Accessory trip lever 148 is assembled by inserting protrusion 204 of lower
lever portion 190 into opening 212 of upper lever portion 192 in the manner
shown in Figure 7A. In this configuration, the back surface of portion 192
contacts front surface 209 of portion 190, with contact surface 160 positioned
above head 198 of portion 190. As shown in Figure 7A, the width of base 196
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of lower lever portion 190 is approximately the same as the width of upper lever
portion 192.

Each of accessory trip levers 148A and 148B (assembled as shown in
Figure 7A) insert into attaching structures 166 in order to be connected to trip bar
assembly 122. Referring now also to Figure 8 wherein a portion of front wall 170
of attaching structure 166 is cut away for purposes of illustration, the insertion
process begins with the insertion of legs 206 into cavity 168, and continues until
abutment surfaces 200 and 202 abut shoulders 180 and 182, respectively.
During this insertion, protrusion 204 of accessory trip lever 148 is channeled into
groove 178 of front wall 170, resulting in the insertion of lower end region 210 of
upper lever portion 192 within cavity 168 and the locking together of lower lever

portion 190 and upper lever portion 192.

After insertion of an accessory trip lever 148 as described above, legs 206
of lower lever portion 190 protrude through the bottom of cavity 168, as shown
in Figure 8. Referring now also to Figure 9, legs 206 are then bent outwards and
away from each other until abutment regions 206A of legs 206 abut the bottoms
of sidewalls 172 and 174 (see Figure 6B), thereby vertically locking accessory
trip lever 148 within cavity 168 and providing a secure engagement of lever 148
with trip bar assembly 122. In order to achieve the aforementioned separation

of legs 206, an arbor press with a V-shaped mandrel may be used.

The attachment of an accessory trip lever 148 to an attaching structure
166 enables lever 148 to cause a clockwise rotation of trip bar assembly 122
(when viewed in Figure 3) when contact surface 160 is contacted by one of the
above-described accessory devices during an accessory tripping operation.
Referring now also to Figures 10A, 10B, and 10C, Figure 10A shows a side view
of a completely assembled trip bar assembly 122 without the application of any
external forces thereon. When contact surface 160 is first contacted by an
accessory device, upper lever portion 192 may slightly bend to the right at an
upper bending moment 220 located along the length of portion 192 substantially
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at the point where it contacts the top of head 198 of lower lever position 190, as
shown in Figure 10B. However, the position of upper bending moment 220
makes upper lever portion 192 sufficiently rigid such that further force exerted
upon contact surface 160 causes rotation of trip bar assembly 122 which, in turn,

initiates a tripping operation.

In order to accommodate for an aforementioned obstruction of an
accessory trip lever 148, and yet enable trip bar assembly 122 to continue to
sufficiently rotate in the clockwise direction during a tripping operation, trip lever
148 is capable of more substantial bending than that shown in Figure 10B. In
particular, referring to Figure 10C, when an obstruction occurs, upper lever
portion 192 bends to the left at a lower bending moment 222 located along the
length of portion 192 substantially at the point where it contacts attaching
structure 166. Because bending moment 222 is positioned lower along the
length of upper lever portion 192 than upper bending moment 220 (Figure 10B),
portion 192 is afforded greater flexibility when bent to the left than when bent to
the right, thereby allowing trip bar assembly 122 to continue to sufficiently rotate
in the clockwise direction during a tripping operation notwithstanding an

obstruction.

As described above, accessory trip lever 148 of the present invention is
designed to be sufficiently rigid when force is applied to it in a rightward direction
(as viewed in Figure 10B) and sufficiently flexible when force is applied to it in
a leftward direction (as viewed in Figure 10C). The positioning of lower lever
portion 190 relative to upper lever portion 192, and the material used for and
thickness of upper lever portion 192, are appropriately selected in order to
provide this desired functionality.

Although the preferred embodiment of the present invention has been
described with a certain degree of particularity, various changes to form and
detail may be made without departing from the spirit and scope of the invention

as hereinafter claimed.
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a housing;

separable main contacts within said housing;

an operating mechanism within said housing and interconnected with said
separable main contacts; and

a trip mechanism within said housing and including a rotatable trip bar
assembly that, when rotated, generates a tripping operation causing said
operating mechanism to open said separable main contacts, said rotatable trip
bar assembly including an attaching structure having a cavity into which an
accessory trip member is inserted, said accessory trip member causing said
rotatable trip bar assembly to rotate and generate said tripping operation when
said accessory trip member is moved in a first direction, said accessory trip
member including a lower portion and an upper portion positioned partially
adjacent to said lower portion, said upper portion extending a greater distance
away from said attaching structure than said lower portion, said lower portion
including a protrusion that inserts through an opening in said upper portion, said
cavity including a recess into which said protrusion then inserts when said
accessory trip member is inserted into said cavity.

2, The circuit interrupter as defined in claim 1 wherein said lower portion is
positioned to generate a first bending moment in said upper portion when said
upper portion is moved in said first direction and a second bending moment in
said upper portion when said upper portion is moved in a second direction
opposite of said first direction.

3. The circuit interrupter as defined in claim 2 wherein said first bending
moment is positioned further away from said attaching structure than said

second bending moment.

4, The circuit interrupter as defined in any one of claims 1 to 3, wherein said
accessory trip member includes leg portions that are inserted into and extend
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5. The circuit interrupter as defined in any one of the preceding claims,
wherein said attaching structure includes a shoulder and said accessory trip
member includes a ledge that abuts said shoulder upon full insertion of said

accessory trip member into said cavity.

6. A circuit interrupter comprising:

a housing;

separable main contacts within said housing;

an operating mechanism within said housing and interconnected with said
separable main contacts; and

a trip mechanism within said housing and including a rotatable trip bar
assembly that, when rotated, generates a tripping operation causing said
operating mechanism to open said separable main contacts, said rotatable trip
bar assembly including an attaching structure including a cavity into which an
accessory trip member is inserted, said accessory trip member causing said
rotatable trip bar assembly to rotate and generate said tripping operation when
said accessory trip member is moved in a first direction, said accessory trip
member having leg portions that are inserted into and extend past said cavity
and that are bent to abut portions of said rotatable trip bar assembly and thereby
prevent said accessory trip member from being removed from said cavity.

7. The circuit interrupter as defined in claim 6, wherein said accessory trip
member comprises a lower portion and an upper portion positioned partially
adjacent to said lower portion, said upper portion extending a greater distance
away from said attaching structure than said lower portion, and wherein said
lower portion includes said leg portions.
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8. The circuit interrupter as defined in claim 7, wherein said lower portion
includes a protrusion and said upper portion includes an opening through which

said protrusion is inserted.

9. The circuit interrupter as defined in claim 8, wherein said cavity includes
a recess into which said protrusion inserts when said accessory trip member is

inserted into said cavity.

10.  The circuit interrupter as defined in any one of claims 6 to 9, wherein said
attaching structure includes a shoulder and said accessory trip member includes
a ledge that abuts said shoulder upon full insertion of said accessory trip
member into said cavity.



