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| NVENTI ON Fle %@M ention This invention relates to electrical

swi t chi ng app nore particularly to the construction and
interaction of theS®Y¥htact fingers, cont aft carrier supporting the contact
fingers and the pole shaft in nmultipole electrical sw tching apparatus.
Background I nformation Electrical swtching apparatus for power

di stribution syst eBEHGERICAE SYEITCHENGUAPPARATUS WIHH EMPROYEDCUuI t
breakers, network prot ecCCONTACTARMECARRIERARRANGEMENTINecCt switches. A
common type of power air circuit breaker has a nol ded casi ng housing

mul tiple pole assenblies all driven by a common operati ng mechani smastsbir ough
a rotatabl e pole shaft. Each pole includes a contact armcarrier pivoted by
a pole armon the pole shaft between cl osed and open positi ons I’Ilmmmlmlmmmmt
armcarriers support contact arns having novabl e contacts whic

stationary contacts with the contact armcarrie in the closed position.
Typical ly, the contact arm if82made QUINDOE THEINVENFION 0+ 2ot arm

| am nations or fingers nounted on a commn pivot pin on the carrier.

Cont act spriligld ofthednyémtionont act fingers agai nst the stati onary cont acts in

the cl osed position t rOV|d cont re,and 10 acco

wear. Seal ed arc chanb 6‘3%‘ tr'?tl@e%oﬁ ielcglcéjonst“a'ic 108 h BPRE H%IR eeﬁ’gr &tOé‘a
gases, ther gltidul@ion A édﬁ%@ﬁ&i‘éﬁtdxﬁ”m&%&@ﬁ NNGE RRfhcP Fhers; Séﬂlﬁdc't QBrriefS
mentioned, the contfact fingers pivot on the contact armcarrier. There is a
need to per rdupparting dbetcaotact ifingers sandothgi pale shiafthimumudiipode iekegtricak isyitching ant
bypass path for &sc gases around the fingers. There is also a need to
suppor t t he 3P s on the pivot pin with adequate strength to nmaintain
their positions against fault current el ectromagnetic forces. The pivot pin

nmust be of substantial dianmeter to span the nultiple fingers and naintain
adequat e st iBackeroynd Irdoranationui res a | arge pin consisting of substantial

mass and naterial . I e r,
again 2 19 Sept 2002@1re(?;tglﬁz}"lr?"gi Cthﬁlgdggq%(rjir??% % F(Ea%%a 1Qm'i)§t‘?cosfbﬂ§% na%ll{lgg
since the | akeice$ seshcds, forrigaancesciemitrireskeldy nétherkt prgetor tabfep switéhes taﬁarl ng

points on the contact carrier, substantjal strength of these out board
beari ng poi riiscongect gyifrhesd A ROMAmON R lcpovisr RitceiFuitdireakes hassa molded fasipg ap e

to have a st r
rati ngs. - Thi Donmhryaeat BRCHABCM By GHAN Rkl oftrkidfefini bRl p
mai nt ai ni ng mtambgapolselmtﬁ_ Hath pele kinbwdes b eostpeiaemtcheienpivate dy ragote amlntrethes

fromthe free ends of the co tat finger.s ch then serve as arcing.toes
i oh cont ndtoIS RS B el S opp BETLoG T TR COB LR TR kst el

breaker bef %astﬂtelﬂgahevmt;aﬁtas HWHRGCeAge ‘é’(&h@ﬂihdr REMkasBUSith iHCconRRt afh
fingers to rock about the common pivot pin as the majin contacts engage. On
openi ng, t hecagtigntiacthe slosehgesitomi rTypmllkv tthe: cctttmtamm isi magker wp 96 atttmbemé
arci ng contact§ fi gt srwﬁarate unti | EF he main contacts tg by

t her ef or e, Ct AE™ 3P ?Icghmpfg%eéﬁ&ou@ r%’hta FORBeY Bb ©F S OwieE & %‘F& ng
toes are pr oczmdast SPEOES Biadl the QBmta&teﬁﬁ%w agdindti the &fa%iondr &ofitac @Oﬂlermd)sah for
the arc to format any point across t pole. The arc 1s nost likely t

ori gi nat e whasgiontig pm nepngash preetuse prksto geaprmadatt ey wers. Spded g Céaﬁmtawé
pol e. Becaus r t t

Phe oponi ng SOk et St RNAR e dt, byl o R87 8chy b R FufBletitn .o
can cause t hgerfop@ahdeaidqiold f38latias.t Alsaﬁériti‘(bge(ﬂfth@ osttas fimgére pivait on thdrusntadthe
arc may form anywhere _acrqoss the pole, frequently near an outside edge.
This of fset #BsFaTigfh Shere e adeed depermais dhe eontast dingeristtp drvasevithoubrsisating a

failures. &&é&&‘i b%?a%g pgth for arc gases around the fingers. There is also a need to support

the fingers on the pivot pin with adequate strength to maintain their positions against fault

current electromagnetic forces. The pivot pin must be of substantial diameter to span the
multiple fingers and maintain adequate stiffness. This requires a large pin consisting of

substantial mass and material. It also results in a large hole in the contact finger, again



One manufacturer has limted the width of the stationary arcing contact to
the center of the pole in order to center the arc. The di sadvantage of this
arrangenment is that, while commonality of all the contact fingers is
retained, the outboard fingers "land" on the main contacts, raﬁp%r EQ@? on
the harder arcing contacts. This results in premature wear and P§P% ng
of the main contacts during product |life. Arfother manufacturer renoves the
arcing end of the fingers on the outboard contact fingers in order to
center the arc. This has the sane di sadvantage of accelerating the wear of
the nmain contacts on_the outboard fingers, and also requires the use of two
di f f er ent stS‘Fﬂ@E‘fI%fid@B?Haé@‘tatqmﬂg@r%QSt- ?ﬁn@k’lx, sencs%@mlpa%p ¢ach Anegy lﬁﬁa‘ifﬁfii’éjr al

arc chamber here | . I nst . ‘ ' t act
Gar nerassent gigsr B8 i b3 b BRI oh B lphao? itib S WM I ERE (AR
subsequent s@itbéat¢bedringuiis is e irl the thittad hird earrien Kl gealscsdesiratile tchiad aby
the arc chanber seals. The present technol ogy consists, of an access port in

the top seal standarddesigyrwiiph carobr adapted fpr 2 Ean2E 19f wgent iptings. d bisoweuld gequire

inserted to . SLsIN [ i gal jceis a
transverse pll%ﬁ&c\r/{ﬁé@ﬁ%gﬂ%%gs |lr11a§tq‘b }éu"gﬁ%frﬁ%lﬁ%}%@gg#%\@'and is held in
position by a spring Itris Redwis & gpace thelPoGdikd madDomacthfronh thadicarendgef tfe
this approach is the cqost of the parts required to hold the sprjing in

posi tion. FeAntaskfRgse Whics thep spyerasereips tossnwhich icantagt StaHonghatclerJoBtasisde
isatirrecglﬁ.ﬁltér@' nakd : i f.fd : | il t he
pin if debris Is lggrgneégﬁtth,g\@g%\@{ ﬁrﬁﬁl-‘ éj% ?:dgg?ah eo#hgr@é%aggc%%vdgg% ﬁé‘éﬁ Hlteﬂé:'a gs:%n
may i nadver therbhipctifétngessf tb rock dbvat diesmngagedivpopintdsche main tdreacteengage.e®Onl ef t
unti ghtened. There is a need theref %{)&‘Sf or i%oved el ectri,cal sw.tc¢hing
appar at us SW%S'SG%F‘C%PFU%W agaigirpcinihe RRIAG HpgPisIfo Sk fhegirping feidacts donot” -
di sadvant agfeg)araéw!sﬁe e Tidn LONERY b AECRIrE dighwiiRe grcf\bl'iiéﬁ P?e%@@éétcuﬁf:ntt hi's
invention, an electrical swtching apparatus I's provi ded, said apparatus
conpri si ng: interhuptien.nWheradurcing teeastre pnavigedl acressmdl bf ithegeondact ifingersc thedkuist or

having at | g(?tgrtltia? for tﬁet aaﬁ: ‘to oFinat %?ynlt)c?lﬁtt actoss %eegolé.nl“ﬁe%rg ishr%ch)sstl lﬂc%iy to originate

where the arcing contacts last part during the opening of the pole. Because the arcing
contacts all part at nominally the same point in the opening of the pole, minor variations
due to manufacturing tolerances can cause the location of the last parting of contacts to
vary. Thus, the arc may form anywhere across the pole, frequently near an outside edge.

This offset position of the arc can lead to interruption performance failures.



at | east one el ongated contact finger having a novable contact; a contact
carrier having a pivot pin on which said at |east one contact 19 Be2003
rotat ably nmounted; mnmeans nounting said contact carrier from novenent

bet ween a cl osed position in which said novgbl e contact engages said
stationary contact and an open position in which the novable contact is
spaced fromthe fixed contact; contact springs nounted in said contact
carrier and bi asDmgmamifsctatr hasdstitednike witkth afthe batigeairy abingicostattdo fliewehtepi n
to apply cgg& ct pressure to said novabl e contact with said contact

X .

in said cl peJsin prsier togrates dheargs Tﬁ*@éﬂéﬂtadxﬁa’éagedﬁﬁlaétaﬂﬁmgw@m Kabatn ﬁﬁé e
i vot t ~ j i : ' ni Lviafal |

P ot cd” o Wbl Ehyad fhodls if RfGhedOfife GRMAFfintad A8 oh @b Yk 1 Y

sai d pivot pectsyratherahah smitlee hardéraarting aoniaets. HEhis agubs iragiealatiee meay and
surface on égni ch sogig radi al convex surface,fon sa(iéq{d1 at | east one cont ﬁlCt
finger seat!$teping o4{a¢ @i qewacts figring produgiohies oAnether BapfaRipreg dpmovss the
reaction fofGes .eXef thggnge{?s 333—% O%Qbohﬁa&ﬁtaggﬁ%%gﬁ%%g&etrgd E%lﬁéé 4 40 §histhas

contact carrier 1n sal osed position an sald pirvot pin
and a pl ur ahe tsygmefdisdvahtapgendfaadceleratipg rthe lvadan @f rthé aiadld Icpntacis ninethei sutsqpad ed
parallel relation on said pivot pi.n and.each havjing radi cal convex surface
cent er ed ongi%g&fsda‘ﬁ %ﬂrea‘ﬂéﬁrstﬂéﬁ‘éseé’ﬁHV%&%FPn%%]F‘éo ‘?P“éaﬁg“%eé%i cal concave
surface on said contact carrier. According to a second aspect of this
invention, an electrical sw tching apparatus adapted for sel ected current
ratings is provilded, cisait breaaggravathustegmilrprei chiamber salspthsierigp naeditoainstabasd one

pole GomDI | Stk 48 LA cHAPUSLEr, RYI0G SHah QNark GO RS IRAR. LYY o
and subsequent service. However, access to the drive linkage is obstructed by the arc
chamber seals. The present technology consists of an access port in the top seal surface of
the contact carrier through which a tool is inserted to operate an uncoupling device. The
typical device is a transverse pin which slides into or out of the drive link and is held in

position by a spring or set screw.



a sel ected nunber of contact fingers for a selected current rating with

sai d sel ected nunber being a first nunber for a maxi mum current9 8giti2002 and
a second nunber |ess than said first nunber for a |lower current rating,
each of said selected nunber of contact fingers having a novable contact; a
contact carrier having seal means formng4a first nunber of grooves equal
in nunber to said first number of contact fingers, and a pivot pin on which
sai d sel ected nupRedisdabaffid GF%his Ebﬁgﬁhﬁs fHeRoftiof HeFakty rdiRHEd ﬁ%dldl‘th%%ﬁﬂ‘gj
parallel relation in said grooves; neans nounting said contact carrier for
novenent benvesition. cFatledmprss iinsedingi the whdlcinds slidingrtheapinetoc thet side $s ertiage
said stationary contact,neans, and an open.position.ip wi he. novabl e
cont act o arBISIHEEAT UK ERETERLPTo Rary ot el e Sihi debrcistrae:
mounted i n §3iifl (ROPIBGF aGRI Schr&h daviek, %@ﬁhﬂﬁaﬁﬁh@v&t@hﬁcB@%ﬁ”hﬁf‘iﬁ@ﬁis@ﬁ%&?%‘t act
fingers about said pivot pin to apply contact pressure to said novable

cont acts windsitivaj e tboset aoewdeft witishtened.sai d cl osed position; and spacers
nmount ed on said pivotpin.and received.in grooyes jn sai.d,carrier not
oocupi ed by sai d sel oA STt gRploRs fir duprover] slelrica g Apergs ek ¢ g
aspect of t4igpweP¥ieBirdudbreakersShasH svet@mesthbdedNatithntdpar at us i s provi ded,
sai d apparatus conprising: a housing; and at |east one pole conprising:. a
first conductor having stationary contacts nounted in said housing; a

plurality of el ongated cont a%bﬁW%Feﬁ%mﬁk%ﬁ first end, a second

end, a pivot

According to a first aspect of this invention, an electrical switching

apparatus is provided, said apparatus comprising:
a housing; and
at least one pole comprising:

a first conductor having at least one stationary contact mounted in said housing;

at least one elongated contact finger having a movable contact;

a contact carrier having a pivot pin on which said at least one contact finger is
rotatably mounted;

means mounting said contact carrier from movement between a closed position in
which said movable contact engages said stationary contact and an open position in which
the movable contact is spaced from the fixed contact;

contact springs mounted in said contact carrier and biasing said at least one contact
finger about said pivot pin to apply contact pressure to said movable contact with said
contact carrier in said closed position; and

said at least one contact finger having a pivot aperture through which said at least
one contact finger is pivotally mounted on said pivot pin and having a radial convex surface
centered on said pivot aperture, and said contact carrier having a radial concave surface on

which said radial convex surface on said at least one contact finger seats to transfer into



19 Sept 2002 4b aperture internediate of said first and second ends, a
movabl e arcing toe adjacent to said first end, and a novabl e ni9 Sept@062Act
bet ween said novabl e arcing toe and said pivot aperture; a contact carrier
havi ng a pivot pin on which said el ongated contact fingers are rotatably
mounted in spaced parallel relation, a stgg, and contact springs biasing
sai d second ends of said elongated contact fingers about said pivot pin

t owar ds saisgdidSéoiict diteicH BABSorTRIFBs! dX@rtSRofl sGidNdtaABast ©aé lchftact! BfigeMENEI
bet ween a cl osed position in which said novable main contacts engage said

st ati onary coniactxarmicer imdaid slaspd pogiiéen anddanding hbend seidli pivesann aed a pluteldy of ar e
spaced fromsaid fjrst conductor:,said stop havjn cgnt.our agai nst. whi ch
ahrd secondrinseast ket Bk Falbb Ryl B wifid, 0 BT on SHE RO AR ngs
with said Gagleadt h&mdgmaaicﬂ%nbéx Sidfalle 6rRGEHoR 94l HiveR apeMird W CWhieh QERE biS

sel ected ones of said contact fingers farther toward said stationary

cont act s t Ivaid radindconesive sarifate ooiseidsonta¢tiegtes, such that said arcing toes of
said selected contact fingers are first to contact said stationary contacts
on closing and |last to separate on opening. According to a fourth aspect of

this i nventA@Brdiddtcch 86dondl Gapect ¥F tHeindentRAP AR aleb@ichlSsvtcBiighfarafididdapted
apparatus conprising: a housing;, and at | east one pole nmounted within said

housi ng andotssigstadsurrgnt ratingsdaprovidad seigrPRaatus coBAsingl contact carrier on

whi ch sai daaﬁoulsﬁgséndone contact finger is nounted; and nmeans nounting said
contact carrier Ph said housing for novenent over a normal range between an
open posi t igpleastitihe polel coafaisingsi ti on; an operating nmechani sm and connecti ng

means connecting said contact carrjer to said operating nmechanismfor

a first conductor having stationary contact means mounted in said housing;

a selected number of contact fingers for a selected current rating with said selected
number being a first number for a maximum current rating and a second number less than
said first number for a lower current rating, each of said selected number of contact fingers
having a movable contact;

a contact carrier having seal means forming a first number of grooves equal in
number to said first number of contact fingers, and a pivot pin on which said selected
number of contact fingers are pivotally mounted in spaced parallel relation in said grooves;

means mounting said contact carrier for movement between a closed position in
which said movable contacts engage said stationary contact means, and an open position in
which the movable contacts are spaced from the stationary contact means;

contact springs mounted in said contact carrier and biasing said selected number of
contact fingers about said pivot pin to apply contact pressure to said movable contacts with
said contact carrier in said closed position; and

spacers mounted on said pivot pin and received in grooves in said carrier not

occupied by said selected number of contact fingers.

According to a third aspect of this invention, an electrical switching apparatus is provided,
said apparatus comprising:
a housing; and
at least one pole comprising:
a first conductor having stationary contacts mounted in said housing;

a plurality of elongated contact fingers each having a first end, a second end, a pivot



movenment thereby between said open and cl osed positions, said nounting
nmeans sel ectively permtting novenent of said contact carrier q)QISsI_j,thopf
said normal operating range for engagenent and di sengagenent of said
connecting nmeans. For |lower rating applications, some of the contact
fingers are replaced by annul ar spacers whPch al so seat on the radial
concave surfaces of the carrier. Preferably, the contact carrier has
grooves in i : i ai: ‘ i I | :
i nger s seateyiaR Ay of KTk PLAARIEH AOMATEOR BOSIRIM Bl g
current intfasr empl, iand.a hbeable hthirSepdita (kPwebn daid haveblofardihge see gridosaid piviodr m
the radi al surfaces against which the contact fingers seat. The contact
carrier preA8¥i5iy has a body in which the pivot pin is nounted and a seal
menber whi ch engaggsadiharhedMuviad PHYhesn St SRALRBNEALS RofitbaitbRe ueen
the fingers to confierlle t he arg gasgis. k%hi s seal rrenbepé\éa}l soohasq?%gi Sﬁfr}é‘?
concave suribtatabdy agantedtinvdpacdd pérelle omlation, & istoperand cantict paomes shiasmipe sad
provi ded, seat., The seal nenber has aced apart .legs with confronting
recesses meewdewgagésa%@om %fltaph@%rvglpufgﬁaﬁ Rl&otﬁ%tw*@rc{m%%’ mber
to the carrier boghhs rBiE¥idontlet bhficl B f6lenidnl 88hReR 4AIBRY doifion 3! a!
surfaces in the grooves 1n"the contact body and the radially concave

sur f aces i nwhick ssidahovableheain rantatts engagh said amtiopay colthdte apd ambpdn prgitiohen
contact fingers t. i vot.. 19 Sept 2002.5 Preferably, the stop surface
agai nst }/\hi%ﬁ‘cﬁéﬂgﬁ tagg&ngqagreapa%dt o Said) first £o uﬁ'ﬁér_s when the cont act
carrier is not ig&ifstep Aafg BADhiouP AgailRSvIACHE M dbondMBhdoPdaRl 86tk mE@@t ed

ones of the contact fingers farther toward the stationary contacts than

ot hers of tare binsed by said comfastspriffgsi with saidiconta¢trearrien ngt i sagl ¢losed pwsitiohand

sel ected contact f.ingers. contacting the at i ry.arcing. .contacts or toe
o1 ooks 1 r v PerP SRR 5L pf ehefoe Tbts TRt iV e i B o Bfoel <
focused on whgbiherstoPsid ebntht TmBers Ok eHat il BRINE: todY eTfsaidableyted thRadt €ingérk ed
contact fingers are the inner fingers. This arrangenent allows the arc to
be concent rae &gt bhcantast saich etatignappeantacty antrdesing anduUest igesepaigie anHwenagn
contacts of the other fingers, and wi thout the need to have a different
configuration for the fingers subjected to the arc. Preferably, the contact
carrier is ascsvndiag ach fourth Aspeppdfahidimention, ha ey switthingwipp&hiug & mpwdéqt us
operating nechani sm by connecting neans which includes a Iink connected to
the pol e arfHGPEEEINCOBIPESBAD and having a drive pin extending transversely
froma secozgﬁmglz%. and’€ contact carrier has a groove sized to pivotally
receive the I'ink,” a passage within the contact carrier transverse to the
groove and & ledsbéneipold ineurgedoithin sarldionging and femprésigage. The slot i s
narrower than the gassage. The drive pin is freely rotatable in the passage
and keyed to sl i#dBhPsoRtaEH®E ot only with a predeternined rotational

ori entation bet wegdhiddpBarfled MPwRicH s@B 9t e oROBGAL fifAi4 RbuntddGn@i Vot _
mounting the earner is releasable to allow rotation of the contact carrier
to a predetern nedamsrmeuntiagiseid doptact emsrern incaid Imusingrfdr wiovendentwavkr & nomalhe

f th i in th h t | ot . .BRI EF DESCRI PTI ON OF THE
ng,SA\S/\?%(GBSOA rfaagq g‘?&h\é%}%’ltog’ﬁﬂlphgg‘%f a‘fdr:agd?’??gé’r?ﬁ%%; can be gained fromthe

fol | owi ng descri @t bty ridtBami§Bf #idr ed enbodi ments when read in conjunction
wi th the acconpanying drawings in which: Figure 1 is an exploded isonetric
vi ew of a power ednnegtingoneans lspraskcting raid geplactaaitiey te Raid joperating mechapisgufas 2a
is a vertical sectign thr h the .circuit breaker of Fiqure 1 shown in the
Ful Ty ol oscirongEit Beeb GhPgen, Bids obfiiahd  SBEEpaliaf S o PRE Tk

simul t ango U&&&ﬁﬂélﬁqierrailﬁ%gt PO vérnet b drid ddatdeh Gartibi0sutkide HE GaidNemal ofehfing
circuit breaker.
range for engagement and disengagement of said connecting means.

For lower rating applications, some of the contact fingers are replaced by annular spacers
which also seat on the radial concave surfaces of the carrier. Preferably, the contact carrier
has grooves in which radially extending lateral extensions on the contact fingers seat to

provide a seal confining the arcing gases generated during current interruption. The



Figure 2c is simlar to Figure 2a but show ng the contact fingers about to
break contact at the arcing toe. 19 Sept 2002 6 Figure 2d i 395¢epid082 to
Figure 2a but showi ng the contact carrier in the fully open position.
Figure 3 is an isonetric view of the cont%ct carrier which fornms part of
the circuit breaker with sone parts elinmndted for clarity and with the
seal nenber renoved and rotated. Figure 4 is an isonetric view of the

cont act cabattonts tﬁﬁtdaaseagrobm rfomn thecradiabwarfiges againsp avhiich the icohtaet Bnbedssdat
Figure 3, and with the se menber in place but partially cut awa Flgure
5is an issﬁ%mt@ctmwr ore ?rﬁBlYLh@aé'rEqddéndf’hl%éhecE‘Ht’taEm ig Anounigd gdt & seal

drive li ”kgl%ﬁow it hsﬁ@ﬁg@st & l{c{dg”antdh og@ﬁ I5&11 - mEng UK lﬁﬁﬁ ekfend. BELS Esihﬁ‘ ' ar

to Figure rive kK as y engagl ng e carrier. Figure

i s a schenfihgers emfﬁieome ragc ghnes cdli‘lﬂsas&al auaniibee ralsoohast iadiatlp cohaaversnefatest he
Garner fromthe drive link 1or val fromthe ¢i CUIt br eaker.

DESCRI PTI d\ga@v@t ¥ hpﬁmsm@e REERFS: Yhere PrRIadRd; st Shessal membetchas o

| ect |
el ectrica ect Oﬁﬂrp 28 an Qﬁﬂfﬁ)nﬁl‘f% he@Sses | aﬁ{ cl{aéﬁ%ﬁé ®he EhdsC fheqﬁ@@tgﬁﬁstf)l

net wor k pr er swtthes an |scc ect smnt
descri bed muapthé seadl nfembar pmhe rcacier bodyt  Dhiceselagng o%k@bnuactgﬁngersl:a@msmhk, t he

power air Clr % br eaker |ncorporat|gﬁ)the inve hon has a housing 3
whi ch i ncl 1 967 Hetherarontes Ehde sgnigetindy aad thecradiatly concaye, quriacesifheg.
The exenpl @Jaymehl'b%smmmg b skal\@ild nbﬂl:hﬂﬁtuﬁ’é’!h@%o&t@ct‘ﬂ g@rsw jvbt.ont and rear
casings 5, 7 formng three pole chanmbers 11" Each pol so has an arc
chanber 13 which is enclosed by a ventilated arc chanber cover 15. The
circuit breaker 1 has an operating mechanism 17 which is nounted on the
front of the front housing 5 and is enclosed by the cover 9. The operating
mechani sm 17 has a front face 19 which is accessible through an opening 21
in the cover. The operating nechanism 17 includes a |arge spring 18 which
is charged to store energy for closing the circuit breaker. The face plate
19 nounts a push to close button 23 which is actuated to di scharge the
close spring for closing the circuit breaker and a push to open button 25
for opening the circuit breaker. Indicators 27 and 29 display the condition
of the charge spring and the open/close state of the contacts,
respectively. The charge spring is charged by operation of the charging
handl e 31 or renpotely by a notor operator (not shown). 19 Sept 2002 7 The
common operating nechanism 17 is connected to the individual poles by a
pol e shaft 33 having a | obe 35 for each pole. As is conventional, the
operating nechanism 17 includes a trip unit (not shown) which actuates the
operating nechanismto open all the poles of the circuit breaker through
rotation of the pole shaft 33 in response to predeterm ned characteristics
of the current flow ng through the circuit breaker.




As illustrated in Figures 2a-2d, each pole of the circuit breaker 1

i ncl udes separable main contacts 37 conprising stationary mei ro®Rept ZPRs 39
and novabl e nmain contacts 41. The stationary nmain contacts 39 are secured
to a line conductor 43 which is nounted in and projects rearwardly fromthe
rear casing 7. The novable main contacts 44 are nounted on a noving
conductor assenbly 45. This assenbly includes a contact carrier 47 on which

a plurality of i r Wpf, : Ry, Lvotenin 51
The novabl e nai ﬁ&?gﬁtﬁg{c%lg@%? Sggfégef ?%?glépt 0 taéeo| nic’a(c):nt ac s f%&ggg%g&afg‘%{g
m dway bet wherm tHehw@nficy @irrigri i nbtlinanclosedf pasiionphasfd esnt@rdvlich prficaceidctedo t he

free end 53 of the contgct fi.ngers is ,an arc toe 55 formng a g&yable

arci ng conPBEStof iR eantach Bpesratasdienjoprdihe sktignagy comiacts diapiaieraok g copiag y
arci ng congaghs Sefl ‘?ééuftf il g Lu'cl}@ &g?%H%Qrsefewea%ﬂtaéﬂgﬁgég%h@@ﬁd th
conducti ve spacer 9 to forma set® of arci ng cont acts. novi ng con uct or
assenbl y 4§afietatsharcingnohtads or ftbekliobkefishomnichsing andsepaitingdlaithe geningco

fingers 49 to a | oad conductor 63 als rojecting rearwardly fromthe rear
casing 7. et the agdy donuseshan arcipg focs og ﬁﬁqse cestaptsgbeeés/i é‘éféenaﬁm the %ﬁ%ted
chanber 13 : i.desrd t arc
chanter wherRe fherk HATRL irhc: Gy Ml Brbm b A bl gl PO hoqralcBOn®EC
and 5 i n atidiihneodingers Withoutamddawak, ort the nadmt@tactsali the ethedfingens; landl edthaut

nol ded body 69 and a i of legs 71 secured to the ends of the body 69 by
bol t 5. 70. isared ichads b aitlersns comihutiondth aFGBYS FERHEHE IS&E onds of ¢ he
legs 71. The pi pRiERLD b bsntad PRSI &nnkéted 89%Re | f1d Rem! §O%he’ tecthiofl

contact fingers 49 are pivotally nounted on the pivot pin 51. Second ends
75 of the swiithing appangfes spadting ecohamssaw tygeimstting sieap Whithein?lndena tlink

nol ded body 69 by a.pair of cgontact spr.in 79 seated.in recesses 81 jn the
ol ded bodonnerEd & B8 Tolsym adageacons g A VNG sy iR sleading fenwetsely
section 83fih 4 RRoAEPAE! TRE cdrlifor ShuPiRr h@ade\?\grooh@ kiZedtd SYStally feceRBURCENIS RN | NYS

79 to rotate the center contact fingers ich are aligned wth the recess
83 to proj pessagerithin st comtact carderciransvesS: touthe Broové pada slobinciba teaantve deadinger

than th her, out si ntact fi . Th tact fi 49 haye.
eni ar god siuiesrons S SRGRAATPe BRF IR HERq T Sfve Rt TRy MBS ur o
87 whi ch exicepabsigat ddkeRuas eitirdull thélsiot &nlPdih a prédtdeied2ffdioBalThe

grooves 89 are defined by fins 91 which extend between and axially space
t he cont acerientaiparbetgeenithedriyspin apd thesppntagheariiesn e pivos mauatingthe gagigr is

i ncl udes a i Chel S i n. Ei . re if. een
onoved 1 ¢ RTINS T IR B 6 RoRheCERRed T &' BidiferHIE oRehbylE T
ar cuat e ba#seion finto ahdWithdrasvabtiiore sk Rasgk oPiheelive piisthuphveiedlotFi ns 99

extend radially inward fromthe seal base to formgrooves 101. End walls
103 on the base 95 have SSAEEDESCRIPLION QFIHE Dibe WING

P N AtEe g
2s Seen i n Pl gurer . Pieehing SPMal IfioRTah pUREREY oA hoRIERiA SloclPE 0
menber 93 ekthe peefireddendrodirhents wherarehd fri mg’;mtidﬁ)\,zv&hmeadcbgnpa&iyiﬂg dripeings ims 91
on the carrier body to forma seal which prevents the flow of arc gases
fron1passiﬁ@“phrough t he spaces between the contact fingers. As can be seen
fromFigure 2d %hgs e aP@ipilded {sonthitid ieRalflaYpdviR® afrl it breAlérQhcopdiatiips €s
around t he cqrrig§'47 as the contacts open. é%ferring to Figure(€%,1?%z
enl ar ged sdutinvantioss of the contact fingers 49 have radial convex surfaces
n'the carrier SGBYF Zhi rnVLSctoR ouah iR g Biharor Hut I LhRRIEE
serve to tFrg@Rsdldded p8Rfé.on forces between the contact fingers 49 and the
carrier body 69 to prevent bending of the pivot pin 51. This pernmits the
pin 51 to be madfigued 2b isgimiar tgdiigirora harilusiagng sinudtangeas eentagt andteegougthe
supports fqgr .the pjvot pin 51 anely .the | egs 71, have reduced |oads to
support. Tﬁ}nén%g‘gtcloﬁ‘é‘gégql{eﬂ%e ?fég? QFC‘%&W?%SES mai ntains the gas seal while
al | owi ng the comigagé 2¢ i Gigiikr t® Figr@ D buf\sheiiapihd Borthcd Yingerd hbotit® 104K act
carrier 47 is pivotally mounted for rotation to open and close the
separabl e @@ﬁ@é@t§w3@ﬂmﬂéarlng pockets 113 are formed by mating recesses
113 InftPﬁ f{ont ;i5|$ﬁ 5 and.rea27ca5|ngt7tf3r Lhetp;xot 73 ?n ;gebfree
ends o e |l egs : e carrier is rotated abou e pivots y a
i nk assenbly 117 pivotally connected to the pole | obe 35 on the pole shaft
33. The operation of the circuit breaker 1 is as follows: with the contact
carrier 47 rotated to the fully closed position shown in Figure 2a, the
separabl e contacts 37 axe closed to conplete a circuit which includes the
| i ne conductor 43, the fixed contacts 39, the novable contacts 41, the
contact arnms 49, the flexible shunts 61 and the |oad conductor 63 . In this

o ) . A o

P,

P05 whi ch engage the




Figure 2d shows the carrier in the fully open position with the center
contact fingers 49c advanced. Thus, as the carrier 47 noves tol%bept20@&ed
position during the next closing cycle, the arcing contacts of the center
contact arns will touch first followed by the arcing contacts of the outer
contact fingers. This will cause the contgct fingers to rock to the
position shown in Figure 2b where both the arcing contacts and the

separ abl e cont actEgatedds siatr t’BighRRQadak shewving drcdatct deridruh khe Rillpopeh
position of Figure 2a, the arcing contacts separate and all the current

fl ows throud®S{RB. cl osed separabl e contacts 37. The circuit breaker 1 is

tructed i - | : . ' ‘
cortuct o | s {6 RO -0 ROEHE e 68 o

for a w de range oglhrgurren curren

maxi mum nuniieeakef withrdoaet pdrisndiatisated éori ditplahé dvithnthe realcaembar remooed ik
exenplary carrier, this is 12 contact fingers. For such high current

rati ngs an 48894 onal set of flexible shunts (not shown) can be connected
between the cont qﬁ‘igur%'élng%sis Crib Rt ggﬁleccgﬁﬁetcéc?%er m lafothBE5f1e showin
applications, largér |ine conductors an oad conductors 63 are used.
For | ower cuomenarts alimivgited dsemdiguee i andiwith thgeed mdnlser én plaoge butgehrtidlly dubhese
ci rcunst ances, annul ar spacers 119 replace the renoved contact fingers.
Thus, as shdW#in Figures 3 and 4, the two outer contact fingers at each
end of the carri gf 19 . I r
Spacers 119, Theadtqemr BF FOmerk Rt pelidenile bF Metoiori i SO 0HLE
sane radi al |linkcesenely sepafassicfrdi? thevdairedn. seat s agai nst the radial surfaces
109 and 111 as t contact .fingers they replace t ransmit reaction.forces
botween e cont ASETR GG ewnido CrY SPGBt T s RBSGHIEE  ar
gases. Anot hgs c4fkue aspect of the circuit breaker 1 is the connection 121
between the carrier 47 and the pole shaft | obe 35. Referring to Figures 2a,
5 and 6, this corfigeeiZon aseliensasiopricvs showihg theicoktagiseenidsirgtated To discoringet the

pi votal connection to the | e | obe 5 d to.the.carrier 47. The |ink
Dbl y 117 Ge s fifk By il fomgbe sbRiPRRE et “ends 125 whi ch
straddl e the pol e | obepBSCRPTONOF MY PREEERREDFNMBODIMENTE N 127. A drive
pin 129 extends transversely through the ot her ends of the Tinks 123 and is

fixed thereto so Theainventiosanapplicatde tx eecirieah swisepeg apparatus-ach ps; ke exmmpleback
of the carrigr i rovided with a. groove .131 S| t ivotall el ve
Che 1'inie. 1ol buteel SoHhaACatlchr 48R 88 Syities B SFodnBeR YIRS tod FAEL V5,
transverse tie deb@itgd@ougplitd o a fower dircOit biehkdrs | 35 in the groove 131 lead to
t he passage 133. The drive pin 129 is freely rotatabhle in the &gssage, 133,
but i s keyed by fRefexing3e Fighrel; the powebhaigRirewebspkst  inepspesating e ipvention
predetermn # . Ol § i i ki 2

contact car ?lgﬂgra q@gglhgﬁﬁls’hlgﬁ glglglidg% %]Hl'%le S%Fﬁsﬁ%b%{dﬁgn&%ﬂ%%ﬁ%@g&g% ﬂ9'129
and t he car rTler extmptaynratuibbreakdralbhasstheed poldashl 0t Wwith dlar fromrangireartcabihgs 6pTint ed

in the housi 3 for rotatjon as, sh i n_ Figures 2a-2d. revi ousl|y.

di scussed, tfﬂ‘rgnws cg ppi° GhEmmees ﬂig%h pgfe | Ralse dnt 2etars shambsr L g8 ur ed
in bearing noekRlPbyld Jedtiisslc Riahile c6RRfI5ONti ng recesses 115 in the front
casing 5 and rear casing /. In order to install or renmove the carrier 47,

the rear casing 7Thesciremtobreaker Thhas aal dpsvating eechanigrh 173which lie moonted ancthe he

Chepi vot s AR iRot RSt S 45d MRS e PPt e clbiongobte Seckbl 1 O
Figure 7. Thias agtdr@ ?a%etlbavtﬁérpfs%céeéébréﬁtmﬂ%ml bpeding 2434 tcdvBe Thel ofRrafthg 129

i
so that as the contact carrier 47 is withdrawn to the right the drive pin

129 passes tihedhagism Heinsludesa [agg: springfl 8 mehiithyis chirged forsitere eaggn far ghosing e d

i t h i.ng. 145 whj ch inst .th ition 143 ip.th
housi ng. to. puBRictsfkEr SR Ret BBl SE8LR BB R 16 uBh b MRk B i Rl o1
a new or repdidharkeaRNEIBSS spEiRE Thiedlodhe th¥Rirht St hhda pUROEioFeR bt 29 foe

i
i nvention have been described in detail, it will be appreciated by those
skilled in topsningt the wircuiy drsabers Indiriatare 37 iavd 2adisplay ther ermditipasofi he charge

details could be devel oped,in li of the agverall teachin of th

di sc: ogur e%J SRE‘@EPH&%I (Sp,rén}tg]r‘i’lée E)tﬁ{tﬁfcq%i}ﬁﬁ cgpgaﬁﬁrrgﬁl%egﬁ%%hsf% ‘tsucaf :Sgﬂn%FseC%ﬁigﬁﬂt to
be i1l ustratbyéehepdtion otk dlhﬁi%iﬂ i Keinliersd oﬁerh&elty*b? aSh&BEopetatd@ot She®A).1 on
which is to be ‘given the ful readt h 19 Sept 2002 11 of the clalns

appended and any and all equival ents thereof. 19 Sept 2002 12




CLAIMs: 1. Electrical switching apparatus conprising: a housing; and at

| east one pole conprising: a first conductor having at |east oresgitabopnary
contact nounted in said housing; at |east one el ongated contact finger

havi ng a novabl e contact; a contact carri_zr having a pivot pin on which
said at | east one contact finger is rotatably nounted; neans nounting said
contact carrier from novenent between a closed position in which said
novabl e cont act dag6s j ' ‘ (R '

whi ch the mvabl%ﬁcont a%r?al)%a@ﬁg%{gg ér%nmq?ﬁge%ﬁnfg%gég%é;gﬁ&% g%:etgrb p?i ngs
nmount ed i n pokd dhaft Gthacing @adoke Y foarakthpddsi Agiss@ndemiondleths toperating nietiaamnism
finger about ,said pivot pinto ap)plﬁicont act pressyre to said novabl e
contact wi tiff iadpdes@dep amit (pafshpwp) yhich ariyates Hieoperstag meghpnisgntp epgn glidhe

| east one gz%[ktsa&‘ tt}é NGkt NaYikap tﬁroﬂFH %ta@igﬁr%f‘”ﬂ?e BleoWRr WAl G rész)iogseatto.
| east one contact finger is pivotalFy nmounted on said pivot pin and having
a radi al comaeterminefl@haractenidties efithe nwsait dlopingothrompk tHeuieyit bredkerai d cont act

carrier having a radial congave surface o i ch, said radial convex rface
on said at | eastAOHEstEalsh iR lgl%r%%éﬂ@éﬁmoq? \BAp@Pé‘H%‘PE repler & 1RCIPYPS SERAFAR'S

carrier reaghih QBnthQs @?%olgxgﬁ%ihggtaﬂﬁna?ﬁ iREordtfAS 39 ML noVaHIE taid Ecélﬂﬁfts yMth

said contact carrier in osed position and tending to bend said pivot
pi n and a plherstatiohary afaiseomactift e sedurauge adinb ebmipctop 4 tvatidhyis momnteddn amd

spaced parallel relati on sai d pivo in and, each havin adi cal convex
surface cerfePUHTBR LR (i edsBNEr e LAV ErnaE Soaagh 4L 2iemoumird oy
concave Suld @fingoRfbr RN 48 2Tk Genbly TRIE! £ebithd ehnrBPHY B o

apparatus of Carm1 wherein said contact carrier has seal neans between
sai d pl ur alplurglityfof contactdingeisri@ers plybtadlk immyintedebyfd miviotgfin &t ¢ iThe mypasglels niwair k

th h said tact ier b ' tact fi fr, f d
ur g sepdPaBrd T gre G fisaplatr Esral woR Rl beBrEh R i s iF aefe
19 Sept 20Qgstlct See diese! aefjdcbmab tA¥Vfiee thil G3a0BE abmtactKingetsdils nZaradaPs £d

for selectable current ratings wherein a selected nunber of said contact
fingers ar dompingtaanayablsairdingi eantacpiwhi¢ly coapasaibse otithd acloe ridek HAtforgingi 2 h

id I . nunber. beij fi f i . i d
B s R A P
i ncl udi ng apader 89 teHARRN Bt ichg tohtauwrber to a difference between said

first nunber and second nunber nmounted on said E{QFOt pin and whi ch annul ar
spacers seat on Bimoyiagrandustonagsgmbliitd Aethepinches figxhlephynts o1 coppecting The

el ectrical i i i « 34 t

bl ocks ¢ he Py ety RpAPRIICAL 43 Chodhlb B S aito Boicbrnt R Gl ¥y B TERE
fingers. 5.7 TAeisebawhtibaA] ansast tiohe 6§ isspeided insthe hrcGhamberd3. Angre irainer 6Ai d
contact fingers have a first d, and a second end wth said, piypt aperture
nt er redi at@idss Bt o the tan Block o e WRG ambgi V. %ftﬁg,e%ta@gwﬁaf HeRKPOWVR
said first ,gnds. of said contact fingers and with said novabl e contact,
which is a novable main contact, positioned between said novable arcing toe
and sai d pivot dpeningrte Figunes Wveam f is additiomte Figurdsada-24l, sheopontaghicarsier dhi ch

id t act i bi i d f saj i
Sa G cont adhoiiBs A iRaRd Byt e g EBT BoupfieinS SRS bud b Rodn RS
contour whigh NMb@itBephvdtd Rpihit ostMaflily BBEARE fibé BERIOF tﬁeale%bﬂ. TIR6 pin
statl onary contacts i ncl udi ng statl onary nualn contacts an Sstatl onary

arci ng toe Hlisskpportedat duendany theflegaild Clomeamtact fingaye #S arequivdtaliyhmpuried dn
arcing toe

o 01 L0 Ph ik AL RPIAECTs (RISSnd ke Dl BpNERY P Bplrtey
El ectrical Bmbd el H9IRAMRURIGISHREPalrest doplac Shritph & kel 8 trededdes MBS the
conpri S| ng'molded body. The stop ledge 77 has a contour which includes a recessed section 83 in the
center of the stop ledge. This allows the contact springs 79 to rotate the center contact
fingers which are aligned with the recess 83 to project the first or free ends 53 further from
the contact carrier than the other, outside, contact fingers.
The contact fingers 49 have enlarged sections 85 extending radially outward from

the mounting aperture 87 which extend into grooves 89 in the carrier body.



a housing; and at | east one pole conprising: a first conductor having
stationary contact neans nmounted in said housing; a selected nygrRest 2002
contact fingers for a selected current rating with said sel ected nunber
being a first number for a maxi numcurrentgrating and a second nunber |ess
than said first nunber for a lower current rating, each of said selected
19 Sept 2002 14 nunber of contact fingers having a novable contact; a

co o I BORRTHP s OOt e e O

in nunber to I er-o ngers, a

sai d sel ectfatgerswnrhé pivbt siant adhe totmtagarcarrRe 47 pisy dichldey a 3eul Adedtbet A3 Sybaheis
parallel relation in said grooves; means npunting said contact carrier for

moverent bdteskssen i pwsSavhsse itthas heantempyeshirermithe sasiersi7and sefeted 1802 nflige

aid stationar . R i i bl e
oot 2 Rk 605 AP A0 8 08P ERCRAS e 1l i B
mount ed i n Badxderkioadially isedrd ifem thededlitasé wofosdiglosel a0l .e Enduvddisr1 08foncthat act

fingers about sajid pivot pin to apply contact pressure to said novabl e
contact s wikase SahavecontrantingciterlaerecessesslSgvhirlyengage thsiendnef the piyotpiacd e
nmount ed on [ ' ' I ' r IR Ssald carkte

occupi ed byﬁglggéﬂéé%gél?éggo eggﬁgféef%%%xﬁg% 32(6:? ag i%%gfa%ds ﬂl@?é gheﬁeﬁasc ¥ (Igg%. d

SW t chi ng apshioa] the fiaf 9Tbathw sealwherisir 193 2Rictd bpaeen theabataaiiinger49 fhd alipe

el ectrical swtching apparatus of Claim7 wherein said cqontact fingers have
radi al conveih %Grfmagé on dhsfagics hodntofpEn e §pd Whidh IRt he EAWoAaee §3s%3dtomi n
extends, a i | i j C 1 j

concave sunTagae UENRTA aBlhitn, i Sty SARLECho EA b} fen IONPERAN A e
fingers andcseslpaichbihadditiommpipcestricts faw. of firc Fhwes etomod thecedrrigvd 1 ashtha gontacts
apparatus of Claim6 wherein said contact fingers have a first end and a
second end Wth a pivot aperture internediate said first and second ends

through which Salﬁéfexﬁ‘iné% Fizufe 2XIR M Brec@dctRnTBY 8PIR BhGLIEhgtRUAMMVARAM O
said first end of said contact finger and wth said novabl € contact, which

i s a novabl @nwei surfacest G twhighossiat ororadiallp eonvaea swéices Hidvand! 1d 1 an therggodvee 89nd
said pivot aperture, and erein id contact carrjer has a stop agai nst
Wi o’ sai d B sty s Hores 107 i GE S FUHIG gt ed RO AR
when sai d cepdtRatfored bet®éen the BGttadt Angdt 49 GhPER LalRP bbdydY toRévénSheARINBYI NY

a contour which projects selected ones of said contact fingers farther
t owar d st atthepiioy ot akhis permmaitsudie pip 81 ta bomady oftighiercgnge # meore gepnomical

stationary r%gt(é\ﬁﬁg 15{1906;\ tl‘QaI s%gggrts for the pivot pin 51, namely the legs 71, have reduced loads to
support. This seating of the radial surfaces maintains the gas seal while allowing the
contact fingers to rotate.

As shown in Figure 2d, the contact carrier 47 is pivotally mounted for rotation to
open and close the separable contacts 37. Bearing pockets 113 are formed by mating
recesses 115 in the front casing 5 and rear casing 7 for the pivot 73 on the free ends of the
legs 71. The carrier 47 is rotated about the pivots 73 by a link assembly 117 pivotally
connected to the pole lobe 35 on the pole shaft 33.

The operation of the circuit breaker 1 is as follows: with the contact carrier 47
rotated to the fully closed position shown in Figure 2a, the separable contacts 37 are closed
to complete a circuit which includes the line conductor 43, the fixed contacts 39, the
movable contacts 41, the contact arms 49, the flexible shunts 61 and the load conductor 63.
In this fully closed position, the arcing contacts are open. Also, in the fully closed position
the second ends 75 of the contact arms are spaced from the stop ledge 77. The contact

springs 79 maintain contact pressure between the fixed and movable contacts 39, 41.



19 Sept 2002 15 than others of said contact fingers, such that the arcing
toes of said selected contact fingers are first to contact sai th s¢boopary
arcing toe blocks on closing and |ast to separate on opening. 10. The

el ectrical switching apparatus of Claim@9 wherein said selected ones of
said contact fingers which project farther toward said stationary arcing
toe bl ocks are inner contact fingers and said other contact fingers are
outer contact fi 08 cirdde bk bl o w%énchhe?%ﬁtaaas -e{sw%g&g%%tat@
housi ng; and at [east one pole cor%prl sin i rst conductor Havin
stationary coontmidckwisentthel positismishbvro its Figyre ab.plInrthisigoyitioh, azhthrtbatcemer
contact fingers each havi n first end, a second end, a pivot aperture

i nt er medi atSHeR fy Pary qqup@fc l@efeq%ﬁwéwa%wnal fgvsneths centag sprBesd) raelent

to said firngl Gty fapds 8o EBXE\%S’s&'ﬁfaf‘th%??ﬁc@%o&‘?ﬁ%’/‘%ﬁﬁraﬁl%‘c@nﬁ&%%‘?'aﬁd okl ”9

t oe and sal pivot aperture; a contact carrier I'vot pin on ic
sai d el ongabesrcmgrbaattsf lAmghas poiat, euneﬂta&o&blbpthnhmughdhe ciosqdesepm‘ahﬂamnhthc&k
relation, a and con a pr| n bi aS| n sai d sec? ?( ends of sai.d

el ongat ed @&ataé ne FRRRLT sAS }gana Jes 1ts counterclockwise rotation dunng

opening and reaches the posmon shown in Figure 2c the separable contacts have separated.

In addition, the second ends 75 of the outer contact fingers 490 in Figure 2¢ have seated on

the stop ledge 77 and are therefore rotated with the carrier to open the associated arcing
contacts as well as the separable contacts. However, the second ends of the center contact
fingers 49c enter the recess 83 in the stop ledge 77 and therefore can continue to rotate and
maintain the center arcing contacts closed. Continued rotation of the carrier 47 in the
counterclockwise direction then results in the drawing of an arc between a toe block 57 and
the arc toes 55¢ on the center contact fingers only. This arc is then transferred by the arc
runner 67 to the arc chute 65 where it is extinguished.

Figure 2d shows the carrier in the fully open position with the center contact fingers
49c advanced. Thus, as the carrier 47 moves to the closed position during the next closing
cycle, the arcing contacts of the center contact arms will touch first followed by the arcing
contacts of the outer contact fingers. This will cause the contact fingers to rock to the
position shown in Figure 2b where both the arcing contacts and the separable contacts are
closed. As the carrier reaches the fully closed position of Figure 2a, the arcing contacts
separate and all the current flows through the closed separable contacts 37.

The circuit breaker 1 is constructed in modular form so that the same basic
construction can be used for a wide range of current ratings. For the highest current rating,
the maximum number of contact fingers are installed in the carrier. For the exemplary
carrier, this is 12 contact fingers. For such high current ratings an additional set of flexible
shunts (not shown) can be connected between the contact fingers and the load conductor
63. In these applications, larger line conductors 43 and load conductors 63 are used. For
lower current ratings, fewer contact fingers 49 are required. In these circumstances, annular
spacers 119 replace the removed contact fingers. Thus, as shown in Figures 3 and 4, the

two outer contact fingers at each end of the carrier have been



towards said stop; and nmeans nounting said contact carrier for anenent
between a cl osed position in which said novabl e main contacts ﬁﬂgﬁg
stationary contacts and an open position in which said contact fingers are
spaced fromsaid first conductor; said stop having a contour agai nst which
sai d second ends of said contact fingers are biased by said contact springs
with said contact carrier not in said clbed position and which projects

selected o C f j Ly,

cont act s ¢ MNP PERhts FRRURGbadsh ) peRGtar SRR hefPhe o4 A PRE Moo of
sai d sel ectiade ﬂ@%bﬁl@tradlal[}g@fn%ﬂﬁlﬁfafcé r1§<o whichCsets agdingah¢lradiak bin@itas YOE it act s
on closing and last to separate on opening. 19 Sept 2002 16 12. The

el ectrical dhiascthe wgntagtpﬁm&emﬁlebfrem@ 9 transphle reartions Kirepsshatweane the gpatach
sai d conta n s are in a id others, of said contact
fingers ar nguﬁsgggi%n%{ aflgilbeé’ fgeﬁ ??Ilplgé%ﬁs swi t chi ng appar at us
conpri sing: a houstig unafue agpect e dman pedaked D iNhe ovhdckibf 18 aibdtweel $he1g
and conprising: at |east one contact finger; a contact carrier on _which

said at | e#8Hiconé apdtheale shafidee 355 Referringdn Fightes Raahand o ihis icagnestion 121
contact carg, %hség’lhéﬂ Osegéﬁﬁgs‘ﬂﬁaﬂ{d 1&2&59&%”$on@¥&%»n§%@géag@é 1d6R7S o AShwRen. an

open pOSI ti on an 1't1on; era SN an connect| ng

nmeans connesirleng7selle hanhsemblgall7i iacluties s phid offidkatl Ry Gaving ldfses Rhd0 125
novenent thereby between said open and cl osed positions, said ppuntin

means sel ecthighestiaddierthe pele }@en‘éé\ﬁ@ digh they argicanrested e RIAL LT oA ditvediny

sai d nor mal R i
connect | g ARBEL hid)ksR M, 0 Ihe AR QREPA B MK S BIPAAEA hibioR0! t@at it
wher ei n saiddnmpestateiwith leBebetoitkatinksc mhelbsd@oﬂtbé adreidrl 47 ip ptoidetakith ahgmbwg at

| east one poI e.arm extendi ng transversely therefrom an ai d connect
means connddt izt payotpllyaeereiye theplipks Hdm 4 syl Peweag}?’ sapplded inge

at least ongnpgl & tfa'ﬂ?Je %b%&@ﬂ&%% 31C phil fbl%ts”i%gq{i' Wlﬁal'e&h open

and cl osed positions through rotation of said pole sha sard connecting
means conprto ﬂ;her;gassage 3% kThmdmeqme d129 B fealydomtablesiaghe passagpd B2 taut in l@glgachbya nt

to a first end in e transversely froma second end.
sai d |ink, %’ﬂji%ﬁé h@%ﬂﬁ >i“t‘]’ Q Pg;ét ¥rqt|aepreg¥t§1érﬂmrg TOfAG quﬁntpg%rbl ve
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sai d cont act3 &adheil&ds.71 of the contact carrier are captured in bearing pockets 113 formed by the
confronting recesses 115 in the front casing 5 and rear casing 7. In order to install or
remove the carrier 47, the rear casing 7 is removed. This allows the pivot 73 to be moved
to the right by rotation of the arcuate surface 139 on carrier body 69 centered on the pivots
73 against the surface 141 on the front casing 5 as shown in Figure 7. This aligns the slots
135 with the flats 137 on the drive pin 129 so that as the contact carrier 47 is withdrawn to
the right the drive pin 129 passes through the slots 135. Preferably, the links 123 are
provided with a camming surface 145 which bears against the partition 143 in the housing
to position the links 123 as shown in Figure 7 for installation of a new or repaired contact
carrier 47.

While specific embodiments of the invention have been described in detail, it will
be appreciated by those skilled in the art that various modifications and alternatives to those
details could be developed in light of the overall teachings of the disclosure. Accordingly,
the particular arrangements disclosed are meant to be illustrative only and not limiting as to

the scope of the invention which is to be given the full breadth



19 Sept 2002 17 15. The electrical swtching apparatus of Caim 14 wherein
said drive pin is cylindrical and keyed to slide in said slot I@yseatm(@ast
one longitudinal flat. 16. The electrical sw tching apparatus of Caim 15
wherein said neans nounting said contact carrier conprises a pivot nount,
said pivot mount being releasable to allowldotati on of said contact carrier
to said predetermned rotational orientation for insertion into and

wi t hdr awal of therlams dppeadsbaye anf asdallieqlivalentpiharebfir ough said slot. 17. The
el ectrical switching apparatus of Claim 16 wherein said pivot nount
conprises pivots on said contact carrier and bearing pockets in said

housi ng, said housing including a renpvabl e section retaining said pivots
in said bearing pockets and permtting renoval of said pivots fromsaid
beari ng pockets upon renovabl e of said renovabl e section. 18. The

el ectrical switching apparatus of Claim 17 wherein said contact carrier has
an arcuate surface centered on said pivots and said housing has a

conpl ementary surface adjacent to which said contact carrier rotates

bet ween sai d open and cl osed positions and on which arcuate surface of said
contact carrier is pivoted to rotate said contact carrier to said

predeterm ned rotational orientation. 19. The electrical swtching
apparatus of Claim 14 wherein said connecting nmeans include neans for
positioning said link to said predetermined rotational orientation for
engagenent of said drive pin in said slot in said contact carrier. 20. The
el ectrical switching apparatus of Claim19 wherein said link is pivotally
connected to said pole armand wherein said nmeans positioning said |ink
conprises a camsurface on said |ink which bears against a surface in said
housing to position said link to said predetermined rotational orientation.
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1. Electrical switching apparatus comprising:
a housing; and
at least one pole comprising:

a first conductor having at least one stationary contact mounted in
said housing;

at least one elongated contact finger having a movable contact;

a contact carrier having a pivot pin on which said at least one
contact finger is rotatably mounted;

means mounting said contact carrier from movement between a
closed position in which said movable contact engages said stationary contact and an open
position in which the movable contact is spaced from the fixed contact;

contact springs mounted in said contact carrier and biasing said at
least one contact finger about said pivot pin to apply contact pressure to said movable
contact with said contact carrier in said closed position; and

said at least one contact finger having a pivot aperture through
which said at least one contact finger is pivotally mounted on said pivot pin and having a
radial convex surface centered on said pivot aperture, and said contact carrier having a
radial concave surface on which said radial convex surface on said at least one contact
finger seats to transfer into said contact carrier reaction forces exerted on said at least one
contact finger with said contact carrier in said closed positiqn and tending to bend said
pivot pin and a plurality of said contact fingers being rotatably mounted in spaced parallel
relation on said pivot pin and each having radical convex surface centered on said pivot

aperture and which seats on said radical concave surface on said contact carrier.

2. The electrical switching apparatus of Claim 1 wherein said contact carrier
has seal means between said plurality of contact fingers blocking the flow of arcing gases
back through said contact carrier between said contact fingers from arcs formed during

separation of said movable contacts and said stationary contacts.
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pivot pin for a selected current rating with said selected number being a first number for a
maximum current rating and a second number less than said first number for a lower
current rating, and including annular spacers equal in number to a difference between said
first number and second number mounted on said pivot pin and which annular spacers

seat on said radial concave surface on said contact carriet. .

4, The electrical switching apparatus of claims 2 or 3, wherein the seal means

blocks the flow of arcing gases between the spacers as well as the contact fingers.

5. The electrical switching apparatus of Claim or 4 wherein said contact
fingers have a first end and a second end with said pivot aperture intermediate of said first
and second ends, and arcing toes adjacent to said first ends of said contact fingers and
with said movable contact, which is a movable main contact, positioned between said
movable arcing toe and said pivot aperture, and wherein said carrier has a stop against
which said contact springs bias said second ends of said contact fingers when said contact
carrier is not in said closed position, said stop having a contour which projects inward of
said contact fingers farther toward stationary contacts including stationary main contacts
and stationary arcing toe blocks than outward of said contact fingers, such that said arcing
toes of said inner contact fingers are first to contact said stationary arcing toe blocks on

closing and last to separate on opening,.

6. Electrical switching apparatus adapted for selected current ratings
comprising:
a housing; and
at least one pole comprising:
a first conductor having stationary contact means mounted in said
housing;
a selected number of contact fingers for a selected current rating
with said selected number being a first number for a maximum current rating and a

second number less than said first number for a lower current rating, each of said selected
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means mounting said contact carrier for movement between a
closed position in which said movable contacts engage said stationary contact means, and
an open position in which the movable contacts are spaced from the stationary contact
means;

contact springs mounted in said contact carrier and biasing said
selected number of contact fingers about said pivot pin to apply contact pressure to said
movable contacts with said contact carrier in said closed position; and

spacers mounted on said pivot pin and received in grooves in said

carrier not occupied by said selected number of contact fingers.

7. The electrical switching apparatus of Claim 6 wherein said spacers are

annular.

8. The electrical switching apparatus of Claim 7 wherein said contact fingers
have radial convex surfaces centered on apertures through which said pivot pin extends,
and wherein said grooves in said contact carrier have radial concave surfaces on which

said radial convex surfaces of said contact fingers and said annular spacers seat.

0. The electrical switching apparatus of Claim 6 wherein said contact fingers
have a first end and a second end with a pivot aperture intermediate said first and second
ends through which said pivot pin extends, and a movable arcing toe adjacent to said first
end of said contact finger and with said movable contact, which is a movable main
contact, positioned between said movable arcing toe and said pivot aperture, and wherein
said contact carrier has a stop against which said contact springs bias said second ends of
said contact fingers when said contact carrier is not in said closed position, said stop
having a contour which projects selected ones of said contact fingers farther toward

stationary contacts including stationary main contacts and stationary arcing toe blocks
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on opening.

10.  The electrical switching apparatus of Claim 9 wherein said selected ones
of said contact fingers which project farther toward said stationary arcing toe blocks are

inner contact fingers and said other contact fingers are outer contact fingers.

11.  Electrical switching apparatus comprising:
a housing; and
at least one pole comprising:

a first conductor having stationary contacts mounted in said
housing;

a plurality of elongated contact fingers each having a first end, a
second end, a pivot aperture intermediate of said first and second ends, a movable arcing
toe adjacent to said first end, and a movable main contact between said movable arcing
toe and said pivot aperture;

a contact carrier having a pivot pin on which said elongated
contact fingers are rotatably mounted in spaced parallel relation, a stop, and contact
springs biasing said second ends of said elongated contact fingers about said pivot pin
towards said stop; and

means mounting said contact carrier for movement between a
closed position in which said movable main contacts engage said stationary contacts and
an open position in which said contact fingers are spaced from said first conductor;

said stop having a contour against which said second ends of said
contact fingers are biased by said contact springs with said contact carrier not in said
closed position and which projects selected ones of said contact fingers farther toward
said stationary contacts than others of said contact fingers, such that said arcing toes of
said selected contact fingers are first to contact said stationary contacts on closing and last

to separate on opening.
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13.  Electrical switching apparatus comprising:
a housing; and
at least one pole mounted within said housing and comprising:
at least one contact finger;
a contact carrier on which said at least one contact finger is
mounted; and
means mounting said contact carrier in said housing for movement
over a normal range between an open position and a closed position;
an operating mechanism; and
connecting means connecting said contact carrier to said operating
mechanism for movement thereby between said open and closed positions, said mounting
means selectively permitting movement of said contact carrier outside of said normal

operating range for engagement and disengagement of said connecting means.

14.  The electrical switching apparatus of Claim 13 wherein said operating
mechanism includes a rotatable pole shaft having at least one pole arm extending
transversely therefrom, and said connecting means connects said at least one pole arm to
said contact carrier of said at least one pole such that said contact carrier is moved
between said open and closed positions through rotation of said pole shaft, said
connecting means comprising: a link connected to said at least one pole arm adjacent to a
first end, a drive pin extending transversely from a second end of said link, and a groove
in said contact carrier sized to pivotally receive said link, a passage within said contact
carrier generally transverse to said groove, and at least one slot in said groove and leading
to said passage, said slot being narrower than said passage and said drive pin being freely
rotatable in said passage and keyed to slide through said slot only with a predetermined

rotational orientation between said drive pin and said contact carrier.
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to allow rotation of said contact carrier to said predetermined rotational orientation for

insertion into and withdrawal from said passage of said drive pin through said slot.

17.  The electrical switching apparatus of Claim 16 wherein said pivot mount
comprises pivots on said contact carrier and bearing pockets in said housing, said housing
including a removable section retaining said pivots in said bearing pockets and permitting
removal of said pivots from said bearing pockets upon removable of said removable

section.

18.  The electrical switching apparatus of Claim 17 wherein said contact
carrier has an arcuate surface centered on said pivots and said housing has a
complementary surface adjacent to which said contact carrier rotates between said open
and closed positions and on which arcuate surface of said contact carrier is pivoted to

rotate said contact carrier to said predetermined rotational orientation.

19.  The electrical switching apparatus of Claim 14 wherein said connecting
means include means for positioning said link to said predetermined rotational orientation

for engagement of said drive pin in said slot in said contact carrier.

20.  The electrical switching apparatus of Claim 19 wherein said link is
pivotally connected to said pole arm and wherein said means positioning said link
comprises a cam surface on said link which bears against a surface in said housing to

position said link to said predetermined rotational orientation.



