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| NVENTION Field of the Invention This invention relates to electrical
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circuit brep gz.saglnds It may have to interrupt a sizable current. This
results in t e dr ng of an arc as the circuit breaker contacts open. It

I's known to provrdea ar.c te adjacent to ft, .‘ at h~ gs
circuit bre %;& 2&5‘ @ii};ﬁ :&(ﬁ cé
spaced pl at NS gtom@@%&b rd RIGAtact G he

arc is tran@?gm Q@&W@@gﬂlo the arc plates which cool
the arc and increase the arc voltage by brealdng it up into sections, both
of which help to extinguish the arc. In a power circuit breaker with

"heel -toe contact parting aBACEKGROUNDADE BMVENTI@ONcopper contact finger
("toe") conmes in contact with a stationary copper arcing contact ("toe

bl ock") after .the breaker has begun to open. The nmain contacts then part

fol | oned by—@—ﬁ&%@ﬂm arcing contacts resulting in the striking of an

arc betwveen This invention relates to electrical switching apparatus having arcing
contacts which open after the main contacts to protect the main contacts from damage and
wear caused by arcing. More particularly, it relates to the construction of the arc runner

which transfers the arc from the arcing contacts to an arc chute where it is extinguished.
Background Information
Electrical switching apparatus for power distribution systems includes

devices such as, for instance, circuit breakers, network protectors, transfer switches and
disconnect switches. Power circuit breakers are typically used to connect a power
distribution network to a power source. Such power circuit breakers must be able to
withstand high currents for a period of time without tripping to give circuit breakers in the
network time to respond and isolate the fault thereby localizing disruption of service.
Thus, by the time the power circuit breaker responds, it may have to interrupt a sizable
current. This results in the drawing of an arc as the circuit breaker contacts open. It is
known to provide an arc chute adjacent to the opening path of the circuit breaker contacts.

The arc chute is constructed of a number of spaced plates extending transverse to the arc.

As the contacts open, the arc is transferred by electromagnetic forces to the arc plates
which cool the arc and increase the arc voltage by breaking it up into sections, both of



t he copper arcing contacts. This protects the main contacts from damage due
to arcing. Typically, an arc runner is nounted on top of the stationary
arcing contact in order to provide a surface for the arc to run toward the
arc chute. The arc is forned on the arcing contact and nust travel across
the joint to the arc runner. At low currents, the el ectromagnetic force on
the arc &; h be adegua{ to force-Bhe arc to cross this joint. One end
of the arc 1?*%/ ‘ati onary arcing contact, severely eroding
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attracted to the laterally extending edge of the stationary arcing contact instead of the slot
in the arc runner. This may prevent the arc from running up the arc runner or cause the
arc to run to one side of the pole where it may track along the inside wall of the arc
chamber.
There is a need therefore for electrical switching apparatus with an
improved arrangement for extinguishing arcs generated during current interruption.
There is a more specific need for such an improved arrangement for
directing the arc from the stationary arcing contact into an arc chute.
RY OF THE ON
These needs and others are satisfied by the invention which is directed to
electrical switching apparatus in which the stationary arcing contact and the arc runner are
| integral thereby eliminating the joint between these two elements. This provides a single
smooth surface from the point of arc creation to the top of the arc runner. The resuit is
an increase in the speed of movement of the arc up the arc runner and into the arc chute,

even at low current levels. Also, there is no top edge on the arcing contact which might



electrically conductive nmenber having a base surface in electrical contact
*with the |ine conductor of the electrical sw tching apparatus, an arcing
contact surface which is adjacent to the stationary main contact carried by
the line conductor, and a runner surface extending toward the arc chute.
The arcing contact surface is substantially perpendicular to the base
surface and at an obt use angl e to the-Aanner surface. An arcuate surface
provi ded bleadiherare foong sidepf therre shutes lurthermone dhe integral aAerunger gag gequire
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carrer in t&@u&n“éﬂdy the houstig &P FBcIAARLAY Sbport and transmit the reaction forces on the
stationary arcing contact section during opening and closing of the circuit breaker. The
support member can be integrally formed with the housing or can be a separate member
which is secured to the line conductor together with the sheet metal member by a
common fastener.

The invention is particularly suitable for electrical switching apparatus
having "heel-toe" contact parting action wherein the "toe" is a section of a contact finger
which forms the movable arcing contact. The stationary arcing contact section of the
sheet metal member forms the toe block.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following
description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:

Figure 1 is a vertical section through a circuit breaker incorporating the
integral arcing contact and runner of the invention shown in the fully closed position.

Figure 2 is similar to Figure 1 but showing the contact fingers about to
break contact at the arcing toe.

Figure 3 is similar to Figure 1 but showing the contact carrier in the fully



Figure 4 is an isonetric view of the integral arcing contact and runner of
Figure 1. DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The invention is
applicable to electrical switching apparatus such as, for exanple, circuit
breakers, network protectors, transfer switches and di sconnect swtches,
and will be described as applied to a_power circuit breaker. Figures 1-3

I 1 lustrat ﬁ?&n&%{% air circuit breake‘P’l havi ng a housing 3 which includes
a nol ded 0 casing 5 and rear casing 7 which together define pole
chanmbers 9 each conﬁgmaqsan@g&mﬁgﬁEﬁq,ﬂﬂemEM%gmma%Wopr eaker
1 has thrgeu%gl es, one for each phase in a three-phase system Figures 1-3
are verti E¥Lctions t hrough one of the pole chanbers 9 taken al ong
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link 47 which pivots_ in a groove 49 in carrier body 31. The other end of
the drive |ink 47 i sEdhrolainclpdesonling sideicondueton 13, which: projects subobithmre® on a

B rout - br2ae BBk PRI EARE e BbEE B (obd Sl 4 R Tnfiere,
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| s
enclosed by GudoNSra ga%tneaw&mzﬂso not shown).

Each pole device 11 has a pair of main contacts 17 which include a
stationary main contact 19 and movable main contact 21. The movable main contact 21
is carried by a moving conductor assembly 23. This movable conductor assembly 23
includes a plurality of contact fingers 25 which are mounted in spaced axial relation on a
pivot pin 27 secured in a contact carrier 29. The contact carrier 29 has a molded body 31
and a pair of legs 33 (only one shown) having pivots 35 rotatably supported in the
housing 3 (Figure 3).

As best seen in Figure 3, the contact carrier is rotated about the pivots 35
by a drive linkage 37 which includes a drive pin 39 which is received in a transverse
passage 41 in the carrier body 31 through a slot 43 to which the drive pin 39 is keyed by
flats 45. The drive pin 39 is fixed on a drive link 47 which pivots in a groove 49 in
carrier body 31. The other end of the drive link 47 is pivotally connected by a pin 51 to a
pole arm 53 on a pole shaft 55 similarly connected to carriers in the other poles of the
circuit breaker. The pole shaft 55 is rotated by an operating mechanism shown

schematically at 57 mounted on the front of the front casing 5 and enclosed by a cover
(not shown).



-6- A noving main contact 21 is fixed to each of the contact fingers 25 at
a point spaced fromthe free end of the finger. The portion of the contact
finger 25 adjacent the free end forns a noving arcing contact or "arc toe"
59. The stationary arcing contact 61 which together with the arc toe 59

forms a pair of arcing contacts 63 anrd- s provided by the integral arcing

contact and runner 65. b se (N, Flgure 4 LS LNt | ci.n
contact and runner égt?ds%%n%&%#‘e%)f‘ﬁﬁc%ll FM%%@M%@% %_agase
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In in spaced relation by a pair of arc side plates 87 (only one shown). At the other side of
the arc chute 83 is a top arc plate 89 which extends downward and points toward the
moving arcing contact 59, again for a purpose to be described.

The contact fingers 25 are biased clockwise by pairs of helical
compression springs 91 seated in recesses 93 in the carrier body 31. The operating
mechanism 57 rotates the pole shaft 55 which in turn pivots the contact carrier 29 between
open and closed positions to open and close the contacts. In the open position shown in
Figure 3, the contact carrier is rotated counterclockwise so that the separable main
contacts 17 and arcing contacts 63 are fully opened. As the carrier 29 is rotated
clockwise toward a closed position, the arc toes 59 contact the arcing contact surface 73
first as shown in Figure 2. As the carrier 29 continues to move clockwise, the springs 91
compress as the contact fingers 25 rock about the pivot pin 27 until the main contacts 17
close. Further clockwise rotation to the fully closed position shown in Figure 1 results in



-7- opening of the arcing contacts 63 while the main contacts 17 renmain
closed. In that closed position a circuit is conpleted fromthe |ine
conductor 13 through the closed main contacts 17, the contact fingers 25,
flexi ble shunts 95 and the | oad condyctor 15 (see Figure 2). To open the
circuit breaker, the operating nmechanism 57 rel eases the pole shaft 55 so
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cont act : 50ntoth runner secti 7. At the sane.tine, the -
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of the arc. The I Nt eg_rst&nstatlonary arcing contact and runner 65 ‘elim nates
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edge created he fh_@t 97, Whi clr’tkfl n the ertpl ar}{h configuration is a
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simlar tdlaheandymouessuticanc ®p plite ditovths atchpdated) 85 whiahr ireaks the arc up into
shorter sections. As is known, this stretching of the arc and breaking it up into smaller
sections increases the arc voltage. The increase in arc voltage, together with the cooling
of the arc by ablation of the arc plates 85 promotes interruption of the arc.
The integral stationary arcing contact and runner 65 eliminates the joint
that was present between the prior art arc block forming the stationary arcing contact and
the separate arc runner. This makes it easier for the arc to move from the stationary
arcing contact 61 to the runner section 75 where it then is directed upward toward the arc
chute by the edge created by the slot 97, which in the exemplary configuration is a closed
slot. Also, since the arcing contact section 71 is a flat section transverse to the base
section 67, the bend to the runner section is not as sharp as in the prior art separate arc
runner which had a base section similar to the base section 67 which was then bent more

than 90 to the runner section. The integral stationary arc contact and runner 65 also has



than 900 to the runner section. The integral stationary arc contact and
runner 65 al so has -8- an arcuate section 99 between the arcing contact
section 71 and the runner section 75 which provides an arcuate surface 101
wi t hout any sharp |lateral edges which could divert the arc to the sides or
cause hesitation in novement of the arf® toward the arc chute. The carrier

29 has a f gatadBenNabGdh 99 BEGIRE ?‘fﬁgﬁ‘gﬁgﬁe g%&{m H'T%gfle!ﬂé%rtnﬁg sgt?fgmﬂgwar d

stationary arcing contact 61 an ps to direct
t he cent er vdiich providestan arauatdarface 101 withouEiagy skarp [dtéral edges which codld3livett t he

contact fingers,2h are biased by fhe springs agaj nst stop | edge 105 on
the carrie %ﬁfpg‘fs“ﬁﬂg‘@ﬂ?ﬁ ndg, V%f{‘%}&"?é}?@&m%aac&é‘&ss 107
(see Figure 1) whi ch Felcaifer 20ha§ 8 Teddlire WHIAEINCEARER the dr refr thelcBhter A1 ¢ her

cl ockwi se when the carrier is not in the closed position than the outer
contact fi feestationgeyeareing gentact b1 andh theeforedielps tte dizeat itheare dowand the @otepslot he

mpor tant 1y (RIS o Hpt i T ead IR Confoll GBAT2 Be b B 7
struck onl whesirige 91 tapsingtrLCitby A8 105 bt thd cdriier BRIy 31, ThBRektBVabihd 6| NY

contacts 59 strike the stationary arcing contacts 61 with a very large

force duri defeel 109ihag agecesy 40T (see digure 1) which. allpws the: pensert caplagtfing®rs 25 dnsni t s
t he reacti ; e | I I Q. unner
65 i nt o 1 heotkoBERE: LoBEAsC'RaBn Rk olficPis biF B VR el SR AR nE gt T
menber .: | nsoatack Hifigebe(sog Figuse PRI JherefdreMhetddsing cpmtadts 59 loacthe ¢ontbrtlcditact
integrally I deff W a{;%h{hsf rear casing 7 .of the housing 3. - Wile specific -
embodi ment STGETS AP Ehoaniaet dyringnclasing, Merg imporntly; fheyiare fhe)lpst g
appr eci at e et NS 8penid ' M g%ﬁaea‘s %Ic{n C&IHEE QS
alternatives to those dgt g‘???t &%% igesruggl?/g*djpl)e I'n Iﬂl{ég t gf t he o%/tgtpgl I
t eachi ngs aofntehe di scl osure. Accordingly, the particul ar arrangenent
di scl osed are nmeant tgQ be illustrative on#% gﬁ(gtgot l.imting as to t (f
scope of invention wh tqogatilg)ag:énggmtst SEHe) e salprrrp R OEW%B
appended angitfayvepdarge foRdWuil Wlsingt B iROkircuit brefker Wrihe sSppolhioBd gl s

transmits the reaction forces from the sheet metal integral arcing contact and runner 65

into the housing 3 to prevent distortion or bending of this sheet metal member. Instead of

being a separate item, the support block could be integrally molded with the rear casing 7

of the housing 3.

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 arrangement disclosed are meant to be illustrative
only and not limiting as to the scope of invention which is to be given the full breath of
the claims appended and any and all equivalents thereof,



1. El ectrical sw tching apparatus conprising: a housing; a |oad
conductor and a line conductor nmounted in said housing; a pair of main
contacts including a novable main contact and a stationary mﬁm§8gg§g§%g
and a separable pair of arcing contacts, including a novabl ¢ ar Cigagsggnt act
and a stationary arcing contact, said stationary main contati_and

—

stationary arcing contact being in elge_ct rical contact with said Iime——m—___

conductor; a nduct or assenbl’y connecting said m)va}inl!lie mai n cont act
and said nnvagmg%&%&ﬂgﬁ-ﬁ act to said | oad conductor and ¢ tHp ertReplaced
contact carrier nounted fE@ectARN SWRMin RR BfhpRRRE POSI ti o; |
position to open and cl ose said separabl’e pairs” of Contacts,

contact finger pivotally akosingtl on said contact carrier and having sa

novi ng arcing contact adjacent free end and ,said novi i,n cont act
spaced fromsaid free enaa?foﬁﬁﬁ‘)@b’ﬁtf’ﬁﬂde% q??é‘dﬂ‘g%rn‘?o‘ﬂ}\{?fgﬁ%‘)ﬂ?ﬂ%’i ng said
at | east one contact fingepait@f Mgk chitddts lcftitgea Advablef maai dnfdd ind0hd NMai n
contacts with said carrier in said closed position, to closure of both said

pai r of mexaliopt mainscaatagt, sadda sensmbleppair phiarcing cantasthginglydingca snovelje
| f . ! . _ . . o of
i - cont 50 SoRk 3l SUABRE SRk oStiack Sl RN AEND ot agn YRy ©

cont act s amciagicdntactibeinglin slesteisaltcontactivethopihlingontiscisr; an arc chute

positi oned adjacent said noving conductor assenbly; and an arc runner
integral with said statiofaf§ gc?q'?ﬁ““é‘éfn%f“%hfn&" isAg mowalle Baing arc

chute to pEVAcHEnPsdid ovibit BRAHs ddntadt & 1@@&&@@%&&& YRER corhd

; i

separabl e palr of arcing contacts as sald separa pail r o? arci ng contacts
open with castiemmounted faramdvensant bgtweem dacipen pasitenhnd) a fclased phsition tosepen
position. 2. The el ectrical sw iching apparatus of Caim.,l wherein said
stati onar ya'}iir(g?sﬁgfa@ . e paigs ?Prﬁo& Py atgﬁ'f‘{)&ffrﬁ?@g%g?gﬁf PE’QIEQX "é‘?“@@rqncal ly
conduct i vesdie obitict tartien Gnd hBRABL sGidheVify hRirzOndkt alfhdelt 8 Fted dndafd said
conductor, a stationary arcing contact surface form'ng said stationary

arci ng conimeving @Aa@ eontach Jremceid frecliend, amsvgeniactasping reash pivotally

The el ectrj | i t of Cl.alm 2 . wherei.n [ ' act
surface of b@bﬁ%éﬁ%%&?%@%rﬁ%ﬁ ogge ﬂg'e‘fjoﬁu? g’f}%s?? %& i%rﬂ?q?%ﬁg%/er se
to sai d basmirstsrftatewith daidtcafier A salg @1c3ed) pésifich, 8 ictbstinerdfedot!s sid aeparable

pairs of contacts, to closure of only said separable pair of arcing contacts, to opening of

both of said separable pairs of contacts as said carrier moves to said open position;

an arc chute positioned adjacent said moving conductor assembly;
and

an arc runner integral with said stationary arcing contact and
extending toward said arc chute to provide a path without joints for an arc struck between
said separable pair of arcing contacts as said separable pair of arcing contacts open with
movement of said moving conductor assembly from the closed position.

2. The electrical switching apparatus of Claim 1 wherein said
stationary arcing contact and integral arc runner comprise an electrically conductive
member having a base surface in contact with said load conductor, a stationary arcing
contact surface forming said stationary arcing contact, and a runner surface leading
toward said arc chute.

3. The electrical switching apparatus of Claim 2 wherein said arcing
contact surface of said electrically conductive member is substantially transverse to said
base surface and at an obtuse angle to said runner surface.



-10- 4. The el ectrical switching apparatus of Claim 3 wherein said
electrically conductive nenber further has an arcuate surface between said
arcing contact surface and said runner surface. 5. The el ectri cal

swi tching apparatus of Claim 2 wherein said electrically conductive nenber
I's a sheet netal nmenber having a base segpion with said base surface, a

stationary arcing conjact '?ﬁé:telééﬁ'ghd!‘ g@léaﬁ;, apbahiue NG )C]ﬁhplj‘lg\rr@ﬁﬁaﬁid
sai d run

surface, and a runner section wt nér surface. 6.
el ectri cal dwm@livmgndmpmmcmberdﬁﬁhdrémmxsam@cwmmeﬁmﬁﬂéww has a

| ongi tudin en raIIy l.aterally centered. 7. The el ectri cal

swi t chi ng a%’ﬁ%?%?'ﬁgsaﬁf H\-ﬁ%cemherei n said sheet netal nenber includes an
arcuate section with gn arn@taecmwf I¢Ecling epparatni of Clainn @ ovhierein t sakbct i on
and said runner section. 8. The electrical sw tching Epar,at us,, of F aim

7 wherein sdﬁem%w@n@cam megbebistaathectcpetal memberhaying &
| east | a
5 wher of n oo it Wbaiptry arcily' Soffaf MG eﬁ‘?éélﬁ%%rﬁ@@%%ﬁﬁnﬁ%‘ am

menber is smbﬁce,rundalmyndrmauwﬁa@m‘aqumme surface and at an obtuse

angle to said runner surface. The .el ectri cal hi_.ng ,appgr at us of
Caim9 including a s@pporih ﬁﬂ%@lﬁé’i%wsa fcé g eg S@@ and

sai d housi ng,, uﬁkrﬁf ﬁgﬁémﬁwage\mhr&n aratus of Claim 10

i ncl udi ng fastéljrflga}sal}ISR extendin rough sald support nenber, said base
section, and said |in@g. condhetebctrmiokvabhmg@ppmmsafdllmauﬁlwhgreulzald shegihe

el ectri cal S chi atus of Clai.m1ll wherein s nber
i ncl udes an Wpédﬁ?‘é&égﬁ? 3 Arepate, SN, ]‘B a0, greule, s ‘Btﬁ;’g'ﬁ’v%'é{ggiha ¢l
contact secich@ict3bdtion ahdlsfidAMAEr SQfonl on. 13. The el ectrical switchi ng
apparatus of Claim1l wherein said novable arcing contact corrprl ses an .arc

toe on said at |east &ne cdmeadlectficahgewitching apparatus of Claim 7 wherein said
movable arcing contact comprises and arc toe on said at least one contact finger.

9. The electrical switching apparatus of Claim 5 wherein said arcing
contact surface of said electrically conductive member is substantially transverse to said
base surface and at an obtuse angle to said runner surface.

10.  The electrical switching apparatus of Claim 9 including a support
member between said arcing contact section and said housing.

11.  The electrical switching apparatus of Claim 10 including fastener
means extending through said support member, said base section, and said line conductor
and secured fo said housing.

12.  The electrical switching apparatus of Claim 11 wherein said sheet
metal member includes an arcuate section with an arcuate surface between said arcing
contact section and said runner section.

13.  The electrical switching apparatus of Claim 1 wherein said

movable arcing contact comprises an arc toe on said at least one contact finger.



