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This invention relates to electrical circuit breakers and, nore
particularly, to electrical circuit breakers including a flexible

el ectrical wd9smoigasnect or connected to a novi ng contact pi ecfcBoNoBg a

contact face arranged to nmake or break contact with a contact face on
arelatively fixed { ia§C : PM an associ at ed
electrical circuit the gm%@%m% xtendi ng general ly
perpendi cular to the direction of novenent of the noving contact

pi ece. 10 One, of the nmin considerations in-the design of any

circuit breaker This j igvenfiosn Selpies ( Waelegiicn] ixenit pregkensr and,smegpiied to

or der T o avoi dAIHFIRHg. o elesaRsl iR ipalits ThA0E 4 PRI ERMATS (L1, |
condi tion is tdvmnactep Todheled to a edoving contdbepices IRivig aogorist! facsur r ent

flows through the contact faces a large amount -of heat is produced.
Dependent uporfrtangedde mpke of dreakrontact with contant faceon a relatively fized i cul arl y

Usual Ty " bl GRS P, MIckE oo, dyeakrn, ¥SOKHIEY BRI Gt G cr o
force created reypdckive conthtt fabey exréndity géhefrﬂl}dpevmie:é%&na?ﬁ;thwh%ﬁ&apart the

contact faces, reducing the contact pressure, I ncreases the
resi stance andfirogvemens of the moViRg geNtAet PiEC&ven initial contact face
separation_and arcing. This heating or arcing can cause wel ding

t oget her o the contact faces. If wel di ng occurs the circuit breaker

openi ng mechani sm \@d oftthe didif eofsidérations in dhe d8sigh BAAAY citeuit Bfeakept act
is to ensure that sufficient pressure is applied to the current carrying

(9%

contact faces by contact loading springs, in order to avoid welding
together of the contact faces during a fault condition in the associated
15 circuit. When an overload fault current flows through the contact faces
a large amount of heat is produced. Dependent upon the design and type
of contacts used and particularly with butt type contacts employed in
vacuum interrupters there is usually a2 “blow-open” force involved. This
is the electro-magnetic force created by the fault current which tends to act
20 to urge apart the contact faces, reducing the contact pressure, which
increases the resistance and leads to further heating or even initial contact
face separation and arcing. This heating or arcing can cause welding
together of the contact faces. If welding occurs the circuit breaker
opening mechanism will experience difficulty in separating the contact
25 faces after the passage of a fault current and even may fail to interrupt the

fault current.

According to one aspect, the present invention provides an electrical
circuit breaker including a moveable contact piece conmected to an
30 actuating means and provided with a contact face arranged to make contact



25 faces after the passage of a fault current and even may fail to

I nterrupt the fault current. According to one aspect,
the present invention provides an el ectrical circuit breaker

i ncluding a noveabl e contact piece connected to an 30 actuating means and
provided with a contact face arranged to make cont act
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with a cont MQ%0I88 of a second contact piece by movenent &FH{GRY0L

noveabl e cont §th fal e6Made el Va isecond icontactlipievet bpmovdifent bf Uhé br eaker
further including an electrical connector for conveying current to the

noveabl e cont EQveableceontacs piecs; membam EMW@E“Q%@%H!‘H‘&‘&’F%&Q two 5

adj acent i rrb fe&rf&l &%&ﬁ§ osi ng
directions so a o] ger#eﬂri%te an e ectrorragnetlc orce EWH)%QE% d

~adj acent | i nbadveableotuntantqsieer, sakd etee&mal:eonnemeﬂxchmmat fdast two
mai nt ai ni ng the contact faces _in abutnenj Accordi ng to anot her

aspect, th& padiseent 1@9%&@?5‘#‘1[59(}?&”585 saﬁl cmentemeﬂbﬁiaeaaﬂsc PPROSIBE br eaker

including a &g&ec Eétﬁﬂn& mﬁé means and
provi ded thﬂé@g@& ac %ace érrange to mae Cfor@%@é ntact wth a
contact face pdjacentedinbs éfrmbenarmodidrywhmledomnﬁsmised to apsisccént 0 make

or break an aSSOCIated electrlc | cjrcuit, the respective
maintaining the contact faces in abutment.

10 According to another aspect, the present invention provides an
electrical circuit breaker including a moveable contact piece connected to
an actuating means and provided with a contact face arranged to make or
break contact with a contact face provided on a substantially fixed contact
piece to make or break an associated electrical circuit, the respective

15 contact faces extending perpendicular, or substantially perpendicular, to
the direction of movement of the moveable contact piece wherein a
flexible electrical connection extending from a fixed conductor to the
moveable contact piece is formed as a sinuous strip having planar limbs
connected one to another by a return bend with the planar limbs extending

20 substantially perpendicular to the direction of movement of the moveable
contact piece to génerate electro-magnetically a force acting to repel one
planar limb from an adjoining planar limb in the direction of movement
of the moveable contact piece upon an electric current flowing through the
flexible electric connection, the force being arranged to act between the

25 moveable contact piece and the actuating means in a direction urging the
contact faces into abutment.

Preferably, the flexible electrical connection is formed as a sinuous
strip having at least three planar limbs connected by return bends. The



15 contact faces extending perpendicul ar, or substantially perpendicul ar,
to the direction of novenent of the noveable contact piece wherein a
flexible electrical connection extending froma fixed conductor to the
noveabl e contact piece is fornmed as a sinuous strip having planar |inbs
connected one to another by a return bend wth the planar |inbs extending
20 subst ant i) dswige3r pendi cul ar to the direction of novenentpcqfcHoB1805 _
noveabl e contact piece to generate el ectro-magnetically a force. acting

to repel one OUtETEOSk plapar Jimbs may e &frigid peopstructionhwhilst e

direction of venens. . e t | . electric
current flow 2}‘. %dﬁ% lfrﬁg%fr lmﬁ%@ S %té%é@%ﬁﬁ%é@%&force
bei ng arranged to act between the 25 noveable contact piece and the

actuating nmeans in a directjon urging the contact faces into _abut nent .
Preferably, the fl eAspthova incthe aceomipgnying; partly diagmmmmatio drawingn i us

strip having abol 8asbalifieithd iiVentioldh dQAAEH'Gullbridlet! BuRE sy T
PCT/ GB97/ 01805pe housedirfd gastight @nvelope, & sforexaipled fan‘alehihting tattenet i On
whi | st the i nt er nedi gﬁ: inmb or ljIdl nmbs and return bends@gre of
resilient consvauumndnterrupter, inciudes a fixed contact piece 2 and a moveable

contact piece 4 together with respective associated fixed conductors 6,8.

The moveable contact piece includes an actuating rod 10 positioned in an
10  actuating cylinder 12 carried in guide means (not shown) and mechanically
linked to an actuating mechanism (not shown). (It will be understood that
a saddle or yoke arrangement may be substituted for the actuating cylinder
12.) A compression spring 14 acts between a shoulder 16 on the actuating
rod 10 and a flange 18 in the actuating cylinder 12 to urge the moveable
15 comntact piece 4 toward the fixed comtact piece 2. A tension spring 20
biases the actating cylinder 12 in a direction away from the fixed contact
piece 2. Movement of the actuating cylinder 12 in a direction away from
the fixed contact piece 2 is transmitted through the flange 18 to a mut 22
threaded on to the actuating rod 10 and spaced slightly from the flange 18

20 under normal electric current flow conditions.

A flexible strip electric connection 24 includes a first limb 26
connected to the fixed conductor 8 and, by a return bend 28, to a second
Iimb 30. The second limb 30 is connected, by a return bend 32, to a third
25 limb 34 secured to the moveable contact piece 4. The first, second and
third limbs 26, 30 and 34 are apertured to accommodate the actuated rod
) 10 and, at least the first and third limbs 26, 34, may have an ephanced
rigidity compared with the return bends 28, 32. The first limb 26 bears
against a reaction end face 36 of the actuating cylinder 12 and the third
30 limb bears against a washer 38 on the moveable contact piece 4.

3



As shown in the acconpanying, partly diagranmatic drawing, in 5 one
enbedi nent of the invention an electrical circuit breaker, which may
be housed in a gas-tight envel ope, as, for exanple, an alternating current
vacuum interrupter, includes a fixed contact piece 2 and a noveabl e

contact pie ether with respective associated fixed 6, 8.
The noveabl ?%M‘Q% pi ece includes an actuating rod 10 po?@%ﬁiﬁﬂ an 10
actuating cylinder 12 carried in guide neans (not shown) and nechanically
linked to an act uat ilngpesationn with respectivecantact faces 42} 44 oo the fixed andd t hat

a saddl e or yoke arrange t.may,be.s tituted for the actuating cylinder
12.) A corrpreséPBH ?ﬁ?‘%&%&ﬁ@?‘aﬂ e&ﬁﬁ“b‘i?“?&“@*ﬁ°‘ﬁﬁ§“§’g?ﬁati ng
rod 10 and a flHagkedSdnduétbs 6C8 W¥duat the fixed and kHoveable &shtadipicteyeabl e 15
contact piece 4 toward the fixed contact piece 2. A tension spring 20

bi ases t he act (Zit4 andaheiflexible rennectiond?24.e Ehieoelectigycurremnflave throrghl cont act
' 2. M f th ' ' o 12 | .di ti f

Phe T xed ot atbacsne Hihs™ 3k, 30., 38, 4t el Kbt cpbefiicn 2815 B0 oBH54, nor 22
threaded on to §ihgidh $atH Bt s elbbira ifaghtas Forces igefidrated tyPtiel ditrepk ange 18

20 under normal electric current flow conditions. . A flexible
strip electric fiowraetto tepebthe first lighhs 26 avay Stomithe s&end limb 30randdhed to t he

fi xed conductor 8 a by..a return ng, 28.,. t.0 second R 30. The
second |inb 30 qwa@%@%@&wm@mﬁﬁa%ﬁéwé; 588 remuision #0rees 34
secured to the WI ' feski 3 ﬂﬂnﬁgﬂain third
limbs 26, 30 an a@g@gﬁ?ﬁ?ﬁ??ﬁﬁg@gﬁﬁoda@%ﬁ’ﬁ‘gﬁﬁme roc}he 10
and, at |easy tcdontdctrfacesad?, i indcontats Afpors4an omeyloadveccurrieg linrthed
rigidity conpar cid with .t heErtgéurn bends,28, 32 linb 26_bears

. The fi
agai nst a reactPeFMEALCICH a?ﬂ’“‘@ﬁé“%’@?@ﬁ%ﬁf%’?%ﬁl?%ﬁ‘hﬁ third
30 [linb bears Mﬁgcﬁmn@ﬁman&&n%ﬂ,Mmegwﬂmmﬁfﬁﬁﬂc .

’ 22, the moveable contact piece 4 away from the fixed contact piece 2 to
interrupt the current flow. Since the reaction end face 36 of the actuating

15 cylinder 12 is moved away from the fixed contact piece 2 the distances
between the limbs increases so that the effects of the electro-magnetic
repulsion forces generated in the limbs 26, 30, 34 decrease and no longer

act to impede the opening motion of the moveable contact piece 4. As
current flow between the two contact surfaces 42, 44 is broken, current

20 flow in the limbs 26, 30, 34 ceases so that the repulsion electro-magnetic
forces fall to zero and thus do mot oppose subsequent re-closing of the
contact surfaces 42, 44 by way of the actuating mechanism moving the
actuating cylinder 12 toward the fixed contact piece 2. However, once the
contact surfaces 42, 44 have re-closed the repulsion electro-magnetic

25 forces are re-established to generate an additional contact loading force.

Since the arrangement ephances the manner of separation of the
contact surfaces 42,44 any propensity for arcing to arise or welding to
occur is substantially mitigated.

30



WD 98/ 01883 :

PCT/ GB97/ 01805 In operation, with respective contact faces 42,
44 on the fixed and noveabl e contact pieces 2, 4 in abutnent,
electrical current flows between the fixed conductors 6, 8 through the
fi xed and noveesmissent act pi eces 2, 4 and the flexibl epcoonemisosn 24.
The electric current flow through 5 adjacent linbs 26, 30, 34 of the

fl exi bl e connection iS_| t he

el ectro-magnetic for%gg g%qﬁ*’ ‘gﬁab%’% Sﬁgﬁmﬁg h@?"ef(fafegpel t he
first linb 26 angyntrdlGpplies tbdemdshloyetinife degigh bEcircuit breakeridvith Bigh30 avay
fromthe third |inb 34. These repulsmnforces augnent the force

exerted by the cshqneymmatg@mn@nmtto maintain the 10 contact faces 42,
44 in contact. Upon an overload occurring in the electrical circuit,
the actuator nechanismis actuated rapidly to nove the actuating

cylinder 12 aqd, in tHf4Hdifici, |1@wmdth§tddrﬁ¥9ﬂeb§ brtm:&diﬁwwsker 22,

t he noveabl e contact piece 4 away fromthe fixed contact piece to

interrupt the cubydhe acwator, Sientsaction: end facei 3 of the mcﬂmdehth uati ng

netvoon e |1 BV ey ESR gt AR PP Al BB Al T
repul si on forcesggepfkfbith ﬁgéhé hephisiohs fotbes ratedd8§" 8RS Nexitle n&rAlEonger

act to inpede the opening tion of the noveabl e contact piece 4
current flow betebmmhwmuon%cﬂ'hsmtefmremﬁsm fmukemo assistent 20

Forces fall 10 7P inis MCrOrrapp Recuines 12 o he IERHIS BT e
contact surfacespy@i?os A¢hiel 268y adfan! lse Fiiké WpefRVEAD! Sepafdty ithd thiif
contact faces 42, 44 and break any slight welding of the contact faces
which may have occurred as a result of excessive current flow. Once the
snatch gap between flange 18 and nut 22 is closed, the electromagnetic
15 forces and contact pressure spring 14 cease to play a part in the opening
motion (they simply attempt to stretch the actuating rod 10) and the
opening spring 20 completes the opening of contact pieces 2 and 4.

Another application of this type of flexible connection is in direct

20 acting instantaneous trips as fitted to direct current circuit breakers for

instance. In this application the repulsive forces are used to apply

additional contact pressure up to the point when the direct acting trip is

required to operate. The forces act against the moving contact and the

actuator holding force until the current reaches a value where the force is

25 sufficient to overcome the mechanical or magnetic holding or latching
force, thereby tripping the circuit breaker.

In an alternative arrangement (not shown) particularly applicable to
a direct current circuit breaker both contact pieces are arranged to be
30 moveable with one of the contact pieces comnected to an actuating



actuating cylinder 12 toward the fixed contact piece 2. However, once the
contact surfaces 42, 44 have re-closed the repul sion el ectromagnetic 25
“forces are re-established to generate an additional contact |oading force.

Since the arrangenent enhances the manner of separation of the cont act
surfaces 4 4W propensity for arcing to arise or wel digirdsdroises OcCcur
I S substan a!f mtigated. 30 4
WD 98/ 01883

PCT/ GB97/ 01803nechanism and the gther qostact tpiece, connectpd: 10 2 sprangdeadedchani sns

i routt br cak deunng, A fible Q%OM%??WW A, PR

I'n addition, gﬁedefana%?‘fbsttb ipping d¥ethe pirthit reaket hedescribed in tiiecaker
by the actuat the reaction end Tace 36 of the actuating cylinder 12 is

noved away fr@mwddmgpml'@hqtact piece 2 initially with the assistance of
the el ectromagnetic repul sion forces generated by the flexible strip
el ectrical Sconnection 24. The effect of this repul sion force is to assi st

;?r . k:gr't ngs 20 andyhiist a'ie6BR deatictonhbstion/2d withithred plaiarlinibshae 18
been described, it will be appreciated that other configurations may be
utilised in which the electric current is arranged to flow in opposed
adjacent limbs having a sufficient active length as to generate a requisite

10 electro-magnetic force to achieve the force required for maintaining the

contact faces 42, 44 in abutment.

It will also be understood that the electrical connection 24 need not

be achieved with a flexible strip. In. general, any electrical connection

15 which includes two adjacent limbs adapted to convey the current in

substantially opposing directions so as to generate an electromagnetic force

repelling the adjacent limbs from one another could be used. Rigid limbs
connected at one end by a hinge could also be used.



nut 22 which acts as an inpul se ff S A= /& to separate the main
cont ‘act faces 42, 44 and break ap) g

forces and cOVO 880188 essure spring 14 cease \-- a part iRCIVGRI7O1805i ng
notion (they sinply attenpt to stretch the actuating rod 10) and the

openi ng spring 20 conpl etes the openi ng%%%snt act pieces 2 and 4.
Anot her application of this type of fl connection is in direct 20

acting instantaneous trips as fitted to direct current circuit breakers for
I nstance. In this ap cation_ the rﬁﬁulsrve forces are used to apply
ct pB@s

addi tional contd elerirical, cirgu rrpclrrﬁers ?HEOWP@C?O%@ P@c?m pis

gggﬂg[ g? }‘18| gPﬁSB#%I’CCE untﬁﬁtﬁﬁlg curre%?aﬁeac es a@n&g%gge OI’ ce is

25 sufficiest to make comtact withes oontacs| face ofagnwondheﬂnﬂaolgpmmllgt chi ng
force, thereby trippin e circyjt breaker
alternative arr%@?&ﬂ? %a’& mg CONIAGt; Mﬁ-ﬁ%@ﬁﬂ@f@m’mﬂ a

direct current gj I{IFBE aﬁ?ﬂ] t h’?‘&g e 30
noveable with ogié-&fi on ae? pI ece %gtr%egc %00 an ag@ngﬁﬁé&é)
S current to the moveable contact piece, said electrical connector including

at least two adjacent limbs adapted to convey said current in substantially

10  opposing directions so as to generate an electromagnetic force repelling
said adjacent limbs from one another which force is used to assist in
maintaining the contact faces in abutment.

2. An electrical circuit breaker according to claim 1 in which the
15 electrical connector is a flexible strip having at least two substantially
planar limbs connected one to another by a return bend.

3.  An electrical circuit breaker according to claim 2 in which each of

the planar limbs extends substantially perpendicular to the first direction.
20 |

4. An electrical circuit breaker according to claim 3 in which the

electrical conneétor is formed as a sinuous strip baving at least three

planar limbs connected by return bends.

25 5.  An electrical circuit breaker according to claim 4 in which the
outermost planar limbs are of rigid construction, whilst the intermediate

’ limb or limbs and return bends are of resilient construction.
' This Sheet Hai ‘fielnli{‘e[iliced
L _ Ll
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WD 98/ 01883
PCT/-GB97/ 01805 mechani sm and th -2 rsm act piece connected to a -
spring | oaded mounting. A flex i cebnnection 24 is provided
for each contact pi ece and\{sSgr\ey; P ssi tripping of the circuit
breaker as described in the =g par agraph. 5 Whi | st
a flexible connection 2&=&th three planar |inbs en
descri bed, ﬂv V\M' e appreciated that other configurati ontﬁrréGB9g’°1£§
utilised in whbch t Aa eleericel eirenit breaken sccordingdo diny precesting nlalmpmsed

10 "t ot r o madibich et it it B obBRRA BpbRudS A Rt N g

t he cont agirebd®is 42, 44 in abutnent. It will also be _
understood that the electrical connection 24 need not be achieved with
a flexible strlp In general any el ectri cal connection 15 which includes

t dj ed. t h ub tjall
oppost hg. i s ec ons AR AEErienl S Bieaker aGiOntiBR dn sl arpeedity Elalfn m” ¥
repel ling the adnametod:exmthmbe&e resjkctigslys ﬁpaxﬂap&caéﬁ%nd&&& i mbs

connected at one end by a hinge coul d al'so be used
the actuating means and the moveable contact pxeoe

I~

8.  An electrical circuit breaker according to any preceding claim in
10  which the acmating means includes means for providing a predetermined

holding force to said moveable contact in the first direction and a trip

threshold which, when force opposite to said first direction exceeds the

trip threshold, causes said contacts to open, said force opposite to said

first direction being provided by the electrical connector when a
15 predetermined current threshold is exceeded.

9. An electrical circuit breaker according to any preceding claim in
which said second contact piece is moveable in a direction opposite to said
first direction and includes a second electrical connector for conveying

20 current to the second contact piece, said second electrical comnector
including at least two adjacent limbs adapted to convey said current in
substantially opposing directions so as to generate an electromagnetic force
repelling said adjacent limbs from one another which force is also used to
assist in maintaining the contact faces in abutment.

25
10.  An electrical circuit breaker according to any preceding claim in
which the adjacent limbs of the electrical comnector or electrical
connectors have sufficient active length so as to generate a requisite
electromagnetic force to achieve the force required for maintaining the

30 contact faces in abutment. . e e——
e This Sheet Has
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6 CLAI M5 1. An electrical circuit
br eaker including a noveabl e contact piece connected to an actuating nmeans
and provided with a contact face arranged to nake contact with a contact
face of a second contact piece by novenent of the noveable contact piece
general |y i W@®188 direction, the circuit breaker furthefCVERIM%g an
el ectrical connector for conveying current to the noveabl e contact piece,
said electrical connector including at |east two adjacent |inbs adapted to
convey said current in substantially oggﬁging directions so as to generate
an electromagnetic force repelling said adjacent |inbs from one anot her
which force is used to assist in maintaining the contact faces in

abut mrent, wherein: the outernost |inbs bear, respectsvely, upon a

reaction end face _
.

34
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T - .

~ i . s e
of the_actuaf i miat a‘hﬁt'snfrmveabl e contact piece, and - the, ..
novealy g d‘rﬁ’a_pti b‘r‘éce is connected.tq the aet—u&t—iﬂg—n%&ns—'—by'—a—eonne'cf'l'ng
rod di ceable relative to the actuating nea the §i'rSiée®

direction so as to forma snatch gaChAIMSN t

connecti ng

el ectromagnetic force thereby assisting in accelerating closure of the

snat ch gap

T L

rod when the first and sécond cont Jﬂi'laﬁﬁﬁaﬂﬁi’@tsed

during a contact opening operatign. 2. __An electrical

breaker accdrdi nﬂ&i@m eircuit\hreaker incledingt 2 imeyeabls contagt piecea

flexible strip having at |east. two substapntially planar |inmhs cgnnected one
to anot her 593%3"3@‘%&% aﬁeﬁﬁﬁla §. MCang %‘P‘gcﬂrpﬂ‘ilﬂd ViR 3 rcontactk

ccordi ng

to claim?2
per pendi cul

T CByhosEaBiEl e sk aE it iyl s bl atyect o |

formed as a

aftafiged o ShiRe Foplabf R A CouthdF Bl B o5l RhRBHL Breck.

I nuous strip having at

return bendghe circuit breaker further including an electrical conmector for

conveying current to the moveable contact piece, said electrical
connector including at least two adjacent limbs adapted to convey said
current in substantially opposing directions so as to genperate an
electromagnetic force repelling said adjacent limbs from one another
which force is used to assist in maintaining the contact faces in
abutment, wherein: |

the outermost limbs bear, respectively, upon a reaction end face
of the actuating means and the moveable contact piece, and

the moveable contact piece is connected to the actuating means by

a connecting rod displaceable relative to the actuating means and biased

~ in the first direction so as to form a snatch gap between the actuating

~ means and the connecting rod when the first and second contact pieces

are closed, the electromagnetic force thereby assisting in accelerating

closure of the snatch gap during a contact opening operation.

2, An electrical circuit breaker according to claim 1 in which the
electrical connector is a flexible strip having at least two substantially

planar limbs connected one to another by a return bend.

3. An electrical circuit breaker according to claim 2 in which each

of the planar limbs extends substantially perpendicular to the first

direction.
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5. . An electrical circuit breaker according to claim4 in which the -
outernost planar linbs are of rigid canstruction, whilst the internediate:
linb or linbs and return bends are of resilient construction. 6. - Am

el ectrical dircuiAn lelestkieal airenitdbreakep aeoording asdilasmeB ainmwhichheh t he
contact faces each extend substantially perpendicular to the first
direction. elettrical eonngcten is darmed rasua tsibueus stripphaving rag leastathre@r ecedi ng
claimin which the actuating, neans includes means for providing a

pr edet er mi nplangs limby,coppected by Jetnhendsbl e contact in the first direction
and a trip threshold which, when force opposite to said first direction
exceeds the trip threshold, causes said contacts to open, said force

RECT b3, AL AR RS bl Vgt T
CL1 U1 L o ealaGepislf s Y oF AR Lo VAP Rblodgee?

and i ncl udefin e€liRits Aldrdtiie Bendwiveest fsilient coasradtiGg. current to the

second contact piece, said second electrical connector including at |east
two adj acent |inbs adapted to convey said current in substantially opposing
directions so as to generate an el ectromagnetic force repelling said -
adj acent | ifs fAsneleawicahsircuit braaker faceending talany preseding elaginsin i n

mai nt ai ni ng t he cont act fafces i n abut rre({ﬂ. ) .
8 “which the contact faces each extend substantially perpendicular to the

first direction.

7. An electrical circuit breaker according to any preceding claim in
which the actuating means includes means for providing a predetermined
holding force to said moveable contact in the first direction and a trip ™
threshold which, when force opposite to said first direction exceeds the
trip threshold, causes said contacts to open, said force opposite to said
first direction being provided by the electrical connector when a

predetermined current threshold is exceeded.

8. An electrical circuit breaker écco_rding to any preceding claim in
which said second contact piece is moveable in a direction opposite to
said first direction and includes a second electrical connector for
conveying current to the second contact piece, said second electrical
connector including at least two adjacent limbs adapted to convey said
current in substantially opposing directions so as to generate an
electromagnetic force repelling said adjacent limbs from one another

which force is also used to assist in maintaining the contact faces in

abutment.

REPLACEMENT SHEET
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9. . An electrical circuit breaker according to any pr-ecedi ng cl ai m4 p‘ )
whi ch the adjacent |linbs of the electrical connector or electrical " )0
connectors have sufficient active length so as to generate a requisite
el ectromagnetic force to achieve the force required for maintaining the
contact faces in abutnent. = . ) L.
An electrical circuit breaker according to any preceding claim in

which the adjacent limbs of the electrical connector or electrical

connectors. have sufficient active length so as to generate a requisite

electromagnetic force to achieve the force required for maintaining the

. contact faces in abutment.

I
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(54) Title: ELECTRICAL CIRCUIT BREAKERS
(57) Abstract

An eclectrical circuit breaker includes a moveable contact piece
connected to an actuating means and provided with a contact face arranged
to make contact with a contact face of a second contact piece by movement
"] generally in a first direction. The circuit breaker further includes an
electrical connector for conveying current to the moveable contact piece,
the electrical connector including at least two adjacent limbs adapted to
convey the current in substantially opposing directions so as to generate
an electromagnetic force repelling said adjacent limbs from one another.
This repelling force is used to assist in maintaining the contact faces in
abutment. In addition, when the actuator is operating to open the contacts,
the repelling force is operative to accelerate the actuator for a first part of

its stroke.
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