“1- ) - 2216339 CI'RCU T BREAKER ThIS |nvent|on relates to a circuit.
breakeri,f or use in a domestic electrigity supply and simlar appllcatlons

for exanple comrercial and light industrial -gpplicatieqng. }gﬁszﬂgpntlon S
particularly, but not exclusively, associated with ni it J uit

breakers, but can also find application in, for exanple, a conbined

resi dual current device and niniaturecmnounm:mmaaxmar. The 'term mniature
circuirt breaker (MC. B.) is here used to denote a circuit breaker for use
in a consuger unit of a donestic electricity supply. A conventional MC. B.

i ncl udes fixed and novabl e Thdift daventiea Fslates &onmact roviibgbreakierefpnt o

and out of engagerfenisewltm at fa%nféetﬁi% m%k%%c@iyﬁ%%@%l?f aﬂd”&@h@hhl‘

oper abl e control Iever S|I|%p ed over-cené |.inkage transmts
novement of the manfR %h? t4An%y Iév@#aﬂg hEOMRPERS 3toAndc Lt ight b pdusheial
nmovi ng contact in aeqnmkﬁuuhaansl1 mheeimvientfionhd s paetizndaz1xe! pagahbe

| at ch mechanismis rable t el eas

t he |inkage for return %%@éﬁ%ﬁMﬁ%g °%&aﬁﬁﬁt%§§h ﬁﬂglﬁgggg céﬁ&"f%eg %ﬁ&s'
contact to an "OFF' hwdsiqano@lsphd ingl @@Qd-blc@tlmtinnecfbanlesmpéy,be combined
operated by any Onefﬁéfﬁdﬂﬂﬂ@ﬁtﬂ@hemdthﬁt%ﬂ%n%amfhi%%%§%r%urEﬁrteéégﬂk%r.

the MC. B. may include a binetal rel ease and el ectromagneti c rel ease
both of which are sensitive to.fault condltlons ‘A di sadvant age of the
above conventional MC. B. iThea treehratrdl\rﬁ|a)tu3:|e0\durr%(1tti Mefaikm, (Mhat. B9 te

condi {1 on has been HEES: B R0 £0, A AONE” Ao aseiite BERRER E d ra A Bt Do g
operated. The relatmwﬂepmﬂnmnnn@a@ﬁi@ndnmasuncaﬂﬁaqumﬂnamWesmgpﬂwe idertia
of tie conponents Walgply RSty %ﬁv*ﬁ tCOBvaél%\i%d%@tqu{tedog%@ Rdvadid It IS an
obj ect of the present 1 nvention

contacts, the movable contact being movable into and
out of engagement with the fixed contact by means of a
manually operable control lever. A resiliently loaded
~over-centre linkage transmits movement of the manual
operating lever to the moving contact to move the
moving contact in accordance with movement of the lever
and a releasable latch mechanism is associated with the
linkage and is operabie to release the linkage for
return movement of the linkage, the lever, and the
moving contact to an "OFF" position. The releasable
latch mechanism.may-be operated-by'any one of a number
of different fault sensors, for example, the M.C.B. may
include a bimetal release and an electromagnetic
release both of whlch are sensitive to fault cond1t10ns.

A disadvantage of the above conventional M.C.B.
is a relatively slow reaction time, that ;s to say the
length of time taken for the contacts to open after a
fault condition has been reacted to, and the releasable
latch mechanism being operated. The relatively slow
reaction time is attributable to the inertia of the
components which must move to achieve contact opening,
and it is an object of the present invention to provide
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-2- a circuit breaker wherein the above nenti oned problen1 S mnimsed. In
accordance with the present invention there is provided a circuit br eaker’

C rising a fixed contact, a novable contact, resilient return means .
operable to urge the nnvable cont act awmgjron1the fixed-contact, a
manual | y operable | eve t he vapl e contact i out , of

f .
ongagenent vkt RiERaSH bensken: vhePeingthe) ARpYscRrat fone sﬁr$ﬁfﬁg mofenent

-of said | eveminbm$aed.movabl e contact and for hol ding said novabl e contact
in engagenent with said fixed contact in an "ON' position of sald%péver
rel easabl e | atch means coupling the linkage to the novable contact, said

| at ch means i ncl udnngcacrdénnenwibbr thevppseeentt kinvantion nkhgee 2ad a pi n

engagabl e by §6+Edéét§hcﬂ§899£ eeéaﬁé&eeehgglsiﬁgsaef§k¥doéoﬁEECEDveb'e
cont act sald p|n bei ng. nova b urlng;nnveneh of the

| i nkage t onaR@¥abie ¢ aEBS|¥?§hX1§HH TRERENLBPARS soP@sePientoerEaRNt
t hrough whlcahenmevanleoéohbecﬁlawaylsraa thenepRygeneshtett] hg | i nkage

towards its sition f ansn1%ted to.the vabl ontacé nove t he
rovabi e comebuabiE obSFable! LERBEL EPECROOihaSthR v AR S oh Okt arE
d|sengageablentooandaodtpoﬁ engpgenentnwithebheofixeéd contiéte, candaat away
fromthe fixpenggabaghy eRnbAUbLiflS REVEABNICARSSAOA 167685E80s880d | atch

means and so gaglng sal d nova e cont act ron1sa| I Ak age
novement und%?v?heeaﬁ?P Ackfandi §orchpliding ﬁébﬁsm?ﬁﬂBb%nG@ﬂF¢9to%nnnvenent

of said Ilnk@@@ag&ﬁéhtahiyhssaddnﬁyﬂbaeceﬁahaﬁtlﬁneﬂgeemsapesitxeﬂ éent act
before said %Dge reache its ition Le t el enent

is stressed %@l Eheht 5? ﬁ%aBiﬁ é??gﬁ Pﬁ%“ﬁuSSBPi %%n%g th 3 8s the

fixed contactosbhasmowagbaecaneacbntaaidpletshrmeaﬁseincbhdyngaad resi

return meansy i pehUgiing?i AobgBLb! §1EnLETRNY s HRhGY, ALhETa dheRNOAgENENt O

engagable by said latch member and extending transversly
of the movable contact, said pin being movable by the
latch member during movement of the linkage towards its'
"ON" pesition, aﬁd there being a resilient element
through which movement of the pin arlslng from movement
of the llnkage towards its "ON" position is transmitted
to the movable contact to move the movable contact
towards the fixed contact, sald latch member being
dlsengageable from said pin to permlt movement of the
movable contact away from the fixed contact, and fault
detection means for releasing said latch means and so
disengaging'eaid movable contact from said'linkage for -
'movement uﬂder the action of said resilient means
independently of movement of said linkage.

Desifably said movable contact engeges said fixed
contact before said lihkage reaches its "ON" position,
and said resilient element is stressed by movement of the
pin after the movable contact engages the fixed contact
so as to generate contact pressure. |

Preferably said resilient return means includes said
resilient element which after disengagement of said latch
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-3- nmenbgr fremsaid pin, applies force through said pin to said novable
contact o nove the novable contact away fromthe fixed contact. Preferably
sai'd pin-extends through an elongate slot in the novable contact. Desirably
said faul't detection nmeans includes an electronagnet whi ch, when energized,
actuates said rel easable |atch neans by way of3an electronagnet armat ur-e.

Conveniently the edem:rdxomtsaﬁi ﬂﬁ&i ! iapiad ed tHbrideS thdcugle rserﬁi lpin - to
par al | el to the Ieggﬁ? th]‘ﬁ contact AIterngéhésl

el ect r onmalme &b t‘t?rt >5°s "5’er?ert§tq o i atca-_ ey

| engt h of the nnvdMam(ﬂh&eﬁmxeﬂutannatuunature is coupled thereto by way
of stirrup means whereby the armature can nove the novabl e contact away
fromthe fixed contact. One exanple of the invention is. illustrated in the
acconpanyi ng drawi ngs Rrafenably qladsl pins extéings dhnouigh andelgingats @lgt

view of a mniaturg GHe Wdvd¥i1eak&ntdddl one side of the housing thereof -
renoved to expose the nechanism Figure 2 is a diagrammtic view of the

operating lever, linkage, and nmoving contact of the circuit breaker shown
in Figure 1, Figure 2 mésigcatbiyarsﬂd atagﬂd: setiettdiot mdans r_-taidmxgietshean

conmponents in thel gijém s ) q[rﬁel : ?‘Q%ne%?g'ﬁ\édewa% (?t:%rs 19 ; Ia gure 2

but illustrating h e conpo lgurée 4 is an
enl arged vi ew of tneéaaaa@i%d@umumuaomyamams#em phqqtt;m in
Figures 2 and 3, arma4urand viewed from above, and Figures 5, 6 and 7 are
[err] simlar to Figures 1, 2 and 3 of a nodification.

~ Conveniently the electromagnet is positioned with
its axis generally parallel to the length of the movable

’ contact

Alternatively the electromagnet is positioned with .
its axis generally transverse to the length of the
movable contact and said armature is coupled thereto by
way of stirrup means whereby the armature can move the
movable contact away from the fixed contact.

One example of the invention is illustrated in the
accompanying drawings wherein, '
Figure 1 is a diagrammatic side elevational view of
W a miniature circuit breaker with one side of the housing
thereof removed to expose the mechanism,
| Figure 2 is a diagrammatic view of the operating
lever, linkage, and moving contact of the circuit breaker
shown in Figure 1, Figure 2 being to an enlarged scale
and illustrating the components in their "OFF" position,
- Figure 3 is a view similar to Figure 2 but
illﬁstrating the components in their "ON" position, and
Figure 4 is an enlarged view of the latch and moving
contact assembly illustrated in Figures 2 and 3,



Referring first to Figures 1 to 4 of the drawings, the miature circuit
breaker includes a two part noul ded synthetic resin housing 11 the two .
parts of which, when assenbl ed together, support between them for pivotal -
novenent, a nnu}ded operating | ever assenply 12. The assenbly 12 includes a
‘lever 13 projecting externally of the hotu$Tng and an arm 14 extendi ng
internally of the housing, the |ever 13 and arm 14 bei ng integral

protrusions fro C r gots,J
Wher eby the asscadyvi3véd %?éfét%'?? ot EERTeE 3, b A °F A ,5/'
breaker includessimilaedte| Bigures Eo%ténﬂ 17°§n§ag@®i%&¢@tanable
electrical contact 18 to conplete a CIrCUIt through the circuit breaker.

The fixed contact 17 is_c i ed og cogger strqgefQ shaped to forma fixed
part of a screw operat eg® ?éﬁgP%g FE5% By Fbgur ctnd PRl 22 of the
termnal is acce&sad@iﬁgstotherutxmﬂamuwncbfcmt:ommkeﬂglﬂaemhebyavewo]gf ﬁn
aperture 23 in o n o] S n ew 24 of the
termnal is acce€§f€1§°§§é%%yg%é@§%@gge# %%% @%6Q%“§h§fa%ﬁ? é§é %% ﬁ%u5|ng
from whi ch the |efewhighprehentassenbledntegethes, tswppore bétwéen housi ng
fromwhich the |eyen, 1§oPr§i€&£§lV\hleeﬁ€n£?fSrl'&Gﬁiléé’daé?_bf@tiR@ j@gg since

this is the orientation. wh occug wever; _during use
in a consuner ur$SeRL1¥ bfobabhe 2EsemPLE ;%C% cludesind chevee 1dver 13
projects will bepgpsfjiest bhgdegBenaELYi 6£ thérhosingeand ygnatMmalst he | ever

Pousi ng can be. ra%é’&aﬁelié £ BEG8E "End CBPnbLFr o "EBR LEYEELS 0 RE {1 e
contacts 17 !3rm.bbpbe:ngoﬁhédggabepretrmp1dﬁsmﬂrqh extenusgﬂohnaardly
within the housipg f091hg H5p6sie8iPnal PeEeel 8pHa608PEEAREribyNeRest 20k

27 of arc X
assembly 12 is pivotally mounted in the housing.

The circuit breaker includes a fixed electrical
contact 17 engagable by movable electrical contact 18
to complete a circuit through the circuit breaker. The
fixed contact 17 is carried on a copper strip 19 shaped
to form a fixed part of a screw operated clamping
terminal 21. The clamp region 22'of the terminal is
accessible, for introduction of a connecting lead, by
way of an'aperturé 23 in one end wall of the housing
and the clamping screw 24 of the terminal is accessible
by way of an aperture 25 in the wall of the housing U
from which the lever 13 projects. For convenience the
face of the housing from which the lever 13 projects
will be referred to as the top face since this is the
orientation which it occupies in Figure 1. However,
during use in a consumer unit it is probable that the
face from which the lever 13 projects will be
orientated as a vertical, front face.  Given that the
leve;-prqjects from the top face of the housing then
the opposite region of the housing can be referred to
as the baée. '

Electrically connected to the fixed contacts 17



di ssi pation plat.es of known form The arc di-ssipation arrangenent is of no
si‘gni fi cance to the present invention, it being understood that an arc
genérated as the noving contact 18 di sengages fromthe fixed contact 17 is
guided in part by the copper strip 26 into the plate stack 27 where it is
di ssipated in known manner. The noving cont®&t 18 is nounted for pivot al
novenent Wi thin the housing, about an axis parallel to the axis of novenent

hr ough. e upper oil 4 STRAEBIETaRTth SEL CRr Lt 28 WS A e movi ng

contact 18 about thdownwardly twictlsim rithee RRB1siind twwhe adeowergiond regi on

18a of tHe contact | éﬁﬁj 'ﬁﬂ?qgﬁﬁf ] t ' contact 17.
The end of the novi%lge%%(};nfap 1%%%0%e rom krlge%qel%(‘%d zt(?ﬁrgtfac%q?l? carries a
col oured indi cat or despipabior ipiafies tof fnVperkamm. ofTheharg [iFaipgtder .
by way of a transpaderéndéiente! fest rdl digdie dbide Ao Wi predeir Wen

the noving contact js in engagnment with the fixed contact then conveniently
a red area of the NN nehbdeng WAt (hadufh BFE 1Ianerdted s
when the noving conilketmdBing cbwengad8l dissnddued i e ok ilxeld” contact

conveniently a gre e; 1 ndj.gat [ é?é¥ L. ns
31. The object of c;efobu?%%a?lg{q(%)&gﬁ/ aﬁsikgja%?el n%l' atl(l)gnﬁol_f&t%gig‘pﬁaapgﬂe\?e
state of the novi nPhake astackn 27 grtheretit 18 rdissdpate@Amknayne manner.
engaged with the spindle 28 so that both the link nmenber 32 and the noving

contact 18 are pivotal relative to the housing apout the axjs of, the
spindl e 28. The end of theth§ rﬂ’@‘h’é?ﬂ)e‘?o@?'?%r& e{)? r‘@f‘h"}ri"rﬁ'-fi,Jl Lhdkvoral o

coupl ed to the ar mridvenentovighvixi tisscdlgin®, ybout an Gaxis gatradXel |fok |
3 e e it R A D &1 P R A SE e S Y ety Y'Y means
of a spindle 28 passing transversly through the upper
end region of the moving contact. Movement of the
moving contact 18 about the axis of the spindle 28 will
move the lower end region 18a of the contact 18 into
and out of engagement with the fixed contact 17. The
end of the moving contact 18 remote from the fixed
contact 17 carries a coloured indicator member 29
visible to an operator of the circuit breaker by way of
‘a transparent lens element 31 in the wall of the
housing. When the moving contact is in engagment with
the fixed contact then conveniently a red area ¢f the
o ' : indicator member 29 is visible through the lens 31 and
when the moving contact 18 is disengaged from the fixed
contact 17 conveniently a green area of the indicator
29 is visible through the lens 31. The object of
course'is to give a visual indication of the operative
‘state of the moving contact. '

_ A rigid metal link member 32 has one end engaged
‘with the spindle 28 so that both the link member 32 and
the moving contact 18 are pivotal relative to the
housing abouﬁ the axis of the spindle 28. The erd of
the link member 32 remote from the spindle 28 is
coupled to the arm 14 of the lever assembly 12 by a



parallel to the axis of novenent of the |ever assenbly 12, and being
pi votal ly connected to the |ink nmenber 32 for novenent about a further axi s
"parallel to the axis of novenment of the | ever assenbly 12. .The wire link
33 is generally in the formof a U—shape_cg_el ement, the two parallel |inbs
t herf eof extending through corresponding apertures in the arm 14 and the

| i nk. nenber 32 respectively. A noulded synthetic resin latch nenber 34 is

pivotal |y connegtigfid Qut:*ée 18k @3 tth’{% liirde rIﬁerker333%eri%f§)tp‘ivUt%fi‘1§he =‘

spindle 28 by neans of the wire link 33, and he | atch S

pi vot abl e rel at |°\Pé“’ce§tt°r?e §hen 1250 e £05) P&B’(ﬂﬁalt H\?"éﬂeé"tofabm‘é ﬁ‘lnv 3 '&Is
connection bet W&;ﬁ}:d]ﬂ&]l ek mﬂaans?fbfambvtémm lof |thek 13%e rTiag dembk, menber
32 is actually ai_r spaced, I|n eg .l nt onne t ed an
i ntegral bridgi 'nearﬂﬁjle) qw%;} 60&51& %H %E? %&endﬁﬁ‘g‘sl"ﬁ Fe&d 3b"y
bet ween t he pl atfesx Movemeninhsfut e Sunther 3¢ ish paded leld ttoeg:hen axfist he
moul ded | atch rr%”ﬂogrrov%&itt %p'me BRI Ve T Sy LIES, Ofrhﬂeh‘%: | el 4 gﬁef%f

atc tber 34 T énot e

at the opposite end (see Figure 4). The end of the

fromthe |ink réfodenerallysrimithel form qf aUghaned Qkﬁ“&%ﬁmé‘-@ pda  of
i nt ergral Thpar alda@dalllealt %ﬁxﬁ@hﬁﬁﬁ&fﬂ@}mm{a th iRy s-‘parﬁﬁd Cdﬁ; 18
ext ends e upper of, e 0 a te 1s with a -
rect angul ar rec&pser%é&aﬁ‘?d prg'ﬁ taé"irlr}aa é‘g“f% fg‘ t“}ed'fps%fe y ext endi ng,
cylindrical, stesspeatid2lyan be received within the recesses 36. Between
the latch plates 35 the pin 37 passes through an elongate slot 38 in the

novi ng contact 18. -7- A U-shaped wire spring 39 has its base region 41
in contact with the edde Mtukdrd mxnAthe tishiegginglatch member 34 is
pivotally connected to the end of the link member 32 \/

remote from the splndle 28 by means of the wire link
33, and thus the latch member 34 is pivotable relatlve
to the link member 32 about the axis of the pivotal
connection between the ‘link member 32 and the wire link
33.

The link member 32 is actually a pair of spaced,
parallel link plates_intercbnnected by an integral
bridging membér 323,_the ﬁoving contact 18 being
positioned betWeen the plates at one end of the member
32 and the end region of the moulded latch member 34
extending between the plates of the link member 32 at
the opposite end (see Figure 4). The end of the latch
member 34 remote from the link member 32 is enlarged,
and. is bifurcated to define a pair of intergral,
parallel, latch plates 35 between which the'moving
contact 18 extends. The uppér edgé of each of the
latch plates 35 is formed with a rectangular recess 36
and opposite end regions of a transversly extending,
cylindrical, steel pin 37 can be received within the
recesses 36. Between the latch plates 35 the pin 37
passes thtough an elongate slot 38 in the moving
contact 18.



renote, fromthe .fi xed contact 17. The two parallel linbs 42 of the U shaped
spring;.extend upwardly fromtheir base regi-on 41 on opposite sides of the
nmovi ng contact 18. The |inbs 42 pass between the noving contact 18 and the
i nner faces of the latch plates 35 and pass jo the side of the pin 37
presented towards the fixed contact 17, the 17 nbs 42 contacting the pin 37.
Adj acent their free ends the linbs 42 are wound ar ound the spindle 28, and

t hereafter abut the housi I th dl
28 and arg ~engaged with t% (?thu& ng: v}{%’st%ﬁ{ie&% %Af%u%%esses%aeég 4‘i
the pin'87 and urgelR IROMACBWith the edae Of dheg mMovdma e ntiacsd 18ont act
17 (that is to the ﬂeﬁidte NE i die tﬂfeamrxg.ﬁa .coftdct aprar afe fem fta*}%ﬂrefiw ngs

bet ween t he spi ndl e][]H& thf?lz’ﬂ'!ﬁg} Co tact of the base 4

nmovi ng contact 18, §i T Lings exfende Wvdd Gy dixomi n
37. Illustrated di dgvedmetdsenldegion H]gw:eso;ipcaﬁcteB si(dmsd afn tlh‘es TRy
formin Figure 1) | 4 t er 32 and
the | atch nenber SAéOt%'aB'f{\r/owt hgrﬁlg;tlétqnbascr%e%%}w?%(gh{é% qﬁ tmé)r ¢&%hecti on
with the link menb&omagt khand Hheognnan £ages off tthe [latch pdates 36
towards the spind| %n%f’ pad¥s 't'i) wrsqrae fgorerd | PP 3 re st th¥drds

actually a spring V- ha cqQn [ i of the "V' gagi ng
the bridge 32a of t ftsltﬁgp‘ﬁé?ﬁf&l‘a%‘glﬁaﬁd "'t%r?e "&esr {Ejrﬁ?"t'ffacttﬂé‘g\/tgﬁg&’dlrhg
t he under surface cﬂ‘7.t ha\d:ﬂcﬁn&rﬂ:rﬁmrr &'éteeTtaaxdiaoeohe)fhtm " apve eipthd
around the plvotal t|on and t-
i s convenient to fi3 rs nsq ‘ﬂtf"a %’g‘frt%h %t cqbr"{:]h tthegBEéi?étng
that is to say operddts orThmelrimhs f%lare:mnd @rrcmnd;ttdle srimls r28uiand
8\50ntr0' led by e Wridddda Witk ¥he HIUdiHY $ifdh that the limbs 42

press against the pin 37 and urge the pin 37 in a
direction away from the fixed contact 17 (that is to
the left in the drawings). As‘is'apparént from the
drawings between the spindle 28 and the point of
contact of the base 41 with the moving contact 18, the
limbs 42 are flexed to pass to one side of the pin 37.

Illustrated'diagrammatically in Figures 2 and 3,
(and in its actual form in Figure 1) is a spring 43
which acts between the link member 32 and the latch
member 34 to pivot the latch member 34 about its
interconnection with the link member 32 to move the
oppqsite énd of the latch member 34'towafds the spindle
28. As is apparent from Figure 1 the spring 43 is
actually a spring of V—shaped'configuration; one limb
of the *V* engaging the bridge 32a of the link member
32 and the other limb of the V engaging the under
surface of the latch member 34. The apéX'of the *v*
extends around the pivotal connection of the latch
member 34 and link member 32.

It is convenient to first consider manual
operation of the circuit breaker, that is to say
operation when no fault condition exists in the circuit



operation novenent of the nmovi ng contact 18 relative o the fixed contact 17
i s ontroll ed solely by manual operation of the |ever assembly 12.

'Nbf%over during such operation the |atch nenber 34 does not perforntany

rel ease functlon and as wi |l becone apparent the pin 37 remains in the
recesses 36 of the latch nember 34, this %osition the latch nenber 34
relative to the link menber 32 being maintained by the spring 43. Referring
particularly to t he F" sition t hi '
novi ng cont act f@wﬁlze b@ﬁa&ebec rom'{ IJ>33e’:tol' co aic'tg %?’ldghd tge ever
assenbly 12 i s |QP%Fm e!@Tijw Rf khe tmmngrmonﬁmt ndfrirelgAve”

| at ch nenber - rigid
triangle pi vot ab e re at I @é%ﬁﬂ?ﬁl%%lﬁu%ﬂ%%%ﬁd%é wil |
become appar ent 9BfGHeAb LD i1eV §% ATSRRH tHpreovier stﬁj’e‘t’d’fﬂ ially

no dIhSDI «'atlcems*néI sifch f&péﬁmreltﬁm?mta:cgf mdrmoézrlaemgicaesr alod lpe&ﬂdlnpra&xy ]
anot her n order Y clrcuit_ br r.toits "ON' co ur.ati t he
| ever 13 is noveﬁf]i%aﬁteﬁ}rf%rﬁoq Htf pﬁﬁ/ofa%kﬁgb?%oé“? eﬁpeﬁar'a M% 37
relative to the fremssing im thel dedsas A6 cf | e Il'mrnonegmmerﬁ:&mmﬁent

f th 14 | 't t

gonf i Su?;tni on l)fspc{slr nE fg@;é#‘%%ﬁ& n% k:egf’a,éfbé h?ﬂt%v‘{ﬂn%n%%%tt act 18 to

pivot this triafAnker (ﬁﬁtfh%‘tﬂ%ﬂ?a})‘rﬂ%ﬁ)’d’tﬁdt the sREinhd 3pi Refeoming a
count ercl ockw sealitRAilay b Fting 2 it | caverbenskdeoidr 16 e t he

Rotually moved bféﬁ@éf?éeéte B RSUMS ottaer, JE ST ROBEFUF LY 1 e
edge of the contﬁm:tm lthe efistesd fa:mmachte I7xa=ntictmeabevdﬂ aé'étemlsxylr@ B® is.

pressed by the M'ﬁ&é s%‘pﬁ,pgmpre ?hﬂ/nﬁ '}?e Wrglh?i)l at es\3»

of the latch ne ed W one en bf each
recess 36. At tmhﬁ latch member 34, an the mOV1ng contact 38 define a

substantially rigid triangle pivotable relative to the
housing 11 about the spindle '28. As will become
apparent in the absence of a fault condition there is
substantially no displacement of the three elements of
the triangle relative to one another.

In order to move the circuit breaker to its "ON"
configuration the lever 13 is moved to the right thus
pivotting the lever assembly 12 relative to the housing
in a clockwise direction. The consequent movement of
the arm 14 is transmitted to the wire link 33 to the U
triangular configuration of link member 32, latch
member 34, and moving contact 18 to pivot this
triangular configuration about the axis of the spindle
28 in a counterclockwise direction thus moving the
lower end. .region 18a of the moving contact 18 towards

~ the fixed coﬁtact 17. The moving contact 18 is
actually moved by the base region 41 of the spring 39
pressing against the edge of the contact 18 remote from
the fixed contact 17. The spring 39 is pressed by the
pin 37 which in turn is being pressed by the latch '
plates 35 of the latch member 34, the pin 37 being
engaged with one end wall of each recess 36. At this t



stage4in the operation, by virtue of the flexure of the linbs 42 of the
sprin&.39 the pin 37.engages the end of the slot 38 in the noving contact
18. " However, the arrangenent of the conmponents is such that the | ower end
region 18a of the noving contact 18 will engage the fixed contact 17 before
the.l'ever 13 has conpleted its permtted travel relative to the housing.
Thus the fixed contact 18 will be arrested at a point when further novenent

of the |eyer aSSGW@Eﬁgbzanamdetb@é@ﬁ@&6n9h6y|vmktﬁﬁnﬁfrtﬁg £leRtré3of abRe

| at ch nenbyr 34 is_st 0 Thi, s
assembl yv 12 has tm&lgkﬁeék °% %§t§9rfﬂg BEV&P8|pé?léso?ngﬂgeEOHH%C?PQHOE
between the wire |ithle Saoandstﬁa &ghe hévpagsesnthcoulB.a Howeverpnthéeni ng

s s S Toesue e hghenhe byt BefPeablebyd o

novenent of the wr Ive 10
menber 34, and t hu€ndnr@gdoncddgr efakhromoydadr sonkasbndBywilheengagentie

nmovenent of the Iatquxem@wta%% 1y berbhe Iﬁﬁbntle%rV\'ﬁlBCHaEheoﬁQDEEEE' ?8s
between the wire link 3 e pin

entre
37 to nove al ong t R&F Wéﬁ&?ﬁ GFaFﬁg §Pi?t3§er§9a¥s PBSPHQ f| C%H?act 18
t hereby further stEﬁ&@Hﬂ@ohhacklEBsw4110betherEBtedgaﬁgabpbWBEnwhén spi ndl e

28 and the base eGRNAL HluklEniP e SneT ik SsbBatiU heh LG, SPr ng 30

applies to the noving Cont act i'nCrease sufi'ng that the
nmovi ng contact 18 &hgxgéorenshei ldakcmember 32,wiltinkaddgquand dsbchcmember

pressure. During nmgpuil %%EE&”tBDHEE%Qt Ofrniiae £i R¥Er mdveREhtY ok2theoMelBe
“ON" position (Figure 3 the "OFF" pasition operati Qn of

the conponents, i s P@f&e é@ oRs; f¥e G€§@Fﬁﬁed gﬁégélylﬁ%ﬁlpFVBEal axis

erstood therefopg thatcbﬁneétabalbetbeeplt@bablmateﬁaanaechnantaé altm
4 and t he mnr I|nk 33

_starts to withdraw eP&ﬁs\?@? ggrf’ﬁg axg \ég‘(r?;“%?n raigtlgl%d ﬁﬁggﬁn%n%% >

movement of the lever assembly 12 and the parallel axis

- of movement of the wire link 33 relative to the link
member 32 and latch member 34, and thus an over-centre
action occurs. Secondly, the continued movement of the
latch member 34 up to the point at which the connection
between the wire link 33 and the arm 14 moves
over-centre, causes the pin 37 to move along the length
of the slot 38 relative to the fixed contact 18 thereby
further stressing the limbs 42 of the spring 39 between
the spindle 28 and the base region 41 of the spring.
Thus the l6ad which the spring 39 applies to the moving

N~/ - contact 18 is increased thereby ensuring that the

moving'contact 18 engages the fixed contact 17 with
adequate contact pressure.

_ _During'manual_return movement of the lever
assembly 12 from the 'ON'.positioh (Figure 3), to the
"OFF" position (Figure 2) the operation of the
components is the reverse of that described above. It
w111 be understood therefore that immediately the
pivotal interconnection of the arm 14 and the wire 11nk
33 moves back over-centre the latch member 34 starts to -
withdraw relative to the fixed contact 18 and the pin



-10- 37 is noved by the straightening action of the [err] of the spring 39
back along the length of the slot 38 to engage the end of the sl ot . .
“Thereafter, the triangle of conponents conprising the moving contact 18,
the-link nenber 33, and the latch nenber 34 is returned by the spring 39
pr-essi ng against the pin 37 and the pin Eﬁobre55|ng agai nst the end of the
sl ot 38 and against the end of the recesses 36, to the configuratiof
illustrated in u 2. e spring 39, 1,s_assiste r.n spr 4 of
the lever asserrb v rg%v?%_k&[»y-& 'f%’v%t?tq_%”?% af%'f’e‘é&e# L;:I'H’FESII )éz%t he -
connection bet weef e spring wwbad:ie aloreg |tk Bhdids qofastshes] sihwoetr ntre
"then the spring 4. r r 0, e cf5§¥g5¥g udi ng t he
wire |link 33 anzt?o’he él?/ éljéessgﬁ &642111? éjf#] ositions | 'Iutr}férat ed in
Figure 2. It wi |¢rb%nme9%t%emmtq HRORPEAS g pote (RAVindfcantadteyer

assermbly 12 il updJ atiesl mannﬂerﬁEérZaapda&daWeomwntx@eMéﬁt34>0§stIOns
determ ned by coo eratl between t he hg assenbl t he hou5|n I n

an
order to under st& %“Fh r SRS oFPHENY c?‘??ﬁﬁjcn%r%%s%%l?ﬁ
condition ari sesand the gin clﬂtpr;e)snstnglaaglahyst hehei endii of btmkﬂottn S

necessary to rec I to movenent
of the Igtch neﬁ§§$ %ﬁhré$%t%€§ % %f Q {é@ é %gandot%ggnDV|n
contact 18 agai reenfiguratien %ilﬁﬁ%féﬁﬁﬁngn4%19“ﬂhe2naﬁﬁ@$ $hrmmgcg9such

-

movement of the i@t&éﬂsmﬂ@@rb “ieusnopaiay 11 e Dendeperibodolonsty after

the result of such novenment t he been_descri bed.
Assunming that t c%%p%h%ﬁt% aF%el%eY%E ng}?|Bﬁ1§ﬁ%%§ inmediately thear it
to say the circuénheceken betweentshd Q¥mcbodahd othe pivioé al i NOVEBER4AS Of

i ecers on monreapdds@ ek DeafORRoERLE AL Lipt gl 38, LRI Beflurn
all of the compongnts, including the wire link 33 and
the lever assembly 12 to the positions illustrated in
Figure 2. It will be understood that the angular
positions of the lever assembly 12 illustrated in
Figures 2 and 3 are opposite limit positions determined
by cooperation between the lever assembly and the

hous1ng.

In order to understand the operation of the
circuit breaker when a fault condition arises in the
circuit controlled by the circuit breaker it is

necessary to recognise that the fault condition will \;)

give rise to movement of the latch member 34 relative
to the link member 32 and the moving contact 18 against
the action of the spring 43._'The manner in which such
movement of the latch member 34 is generated will be
described later, after the tesult of such movement of

. the latch member 34 has been described.

‘Assuming that the components are in the position
shown in Figure 3, that it to say the ci;cuit'breaker
is in its "ON" condition, pivotal movement of the latch
member 34 about the connection with the wire link 33 in
a direction against the action of the spring 43 will



nove {he | atch plates 35 downwardly relatlve to the pin 37, and thus wl|
di.sengage the latch plates 35 fromthe pin 37. Innedlately therefore the :
straight'ening action of the flexed linbs 42 of the spring 39 will drive the
pin 37.to the end of the slot 38 whereafteryfhe spring 39 acting through
the. pin 37 will pivot the noving contact 18 about the spindle 28 to.nove
the end 18a of the noving contact away fromthe fixed contact 17. It wll
. bﬁ under st oo](cj tEerM\w etl&élalattd!le ptlmaemrﬂs cfowrvad gliicir sTatiae b agRl phh
t he actton of the I S ool t 0
remai ndes of the I?ﬁk 'gd d“%ehvg"saffedrm d%)‘# r]g}m?‘l'a %% tptjjlacg:p?e rgst @erom
i ndependent |y of nUW%nmm 7. thbnmedmteabseufmgem%rmet It da igddpning

conponent s coupl eda¢igd et O dle @Mé&tmﬁwm ¢ NEnd BpxifRyilde saltmat ion
is thus- |ndependent of the inertia of the |n§a§e mechani sm or HDVI t he

moving contact. |t9%dVYe BRe REDGH SR fhr BRA Ermaldvel? Whanseitefer 13
is held manual Iy ithé t$prid§ msa&umgt&tera@fmvwed i@z lwmmp&e:mmtw

the latch nenber 34 t f th | '
movi ng contact 18 @%@fﬁ%?swtm 4, ol i SRR Ty Mo ndve TR 400
| ever 13 and. the l%aredfi tie | mokiange mﬂmlem@mrhdmlmeagfaam csmﬁact
movenent. \Wen a fppl t fétvb‘f‘ii%‘e%%éstéw e SRV G AN A i drfent

di sengaged fromthe renalnlténgn ge conponents then the return novenent

of those conponent@f tiehe hea F'“efﬁ?ﬁﬂt:?‘brﬁgqjs“ﬂ'en"eh%ltww tHe §h& Pring
assenbly return spf3nge fdasés H1eé NGov ERPIEdMEsct NP8 Bion Nilfe PdmYinded Ref

component ot her t HATe t HehadR i cus PeEnits b S e A 0P e
di mnnggtnlt ggt 0f18ti11@dépé1¢dlem‘3moemf Jovfement hef peine evew asmemdly el ramd t h
“%?rangenent'such tﬁkﬁrtihﬁgéén?éﬁﬁéﬁgg.gqéééﬁi éh%Q%% S over-gg% tac%o
their opening time in a fault situation is thus independent
of the inertia of the linkage mechanism for moving the
moving contact. It will be recognised for example that
~even if the lever 13 is held manually in its "ON"
position the downward'pivotting movement of the latch
member 34 against the action of the spring 43 will
release the moving contact 18 so that it returns to its
"OFF" position even though the lever 13 and the
remaining linkage components are held against such
movement. |

~ | When a fault situation occurs, and the moving
' contact 18 is disengaged from the remaining linkage

components then the return movement of those components
to the "OFF" posrtlons is generated by the lever
assembly return spring 44, it being recognlsed that at
this point in the operation the spring 39 is no longer
in driving engagement with any component other than the
moving contact 18 and‘pin 37. Moreover, the
disconnection of the latch member 34 from the pin 37
and therefore from the moving contact 18 disrupts the
locking action of the over—centre arrangement such that
the Spr1ng 44 can return the parts over~-centre to therr



«

-12- " OFF" positions. Associated with the noving contact 18 i-s a cl anp ‘type

terg1nal 45 simlar to the termnal 21, the termnal 45 being electrically
‘confected to the noving contact 18 through an el ectromagnet .w nding 46, thes
netallic frame 47 of the el ectromagnet, an elongate binetal strip 48, and a’
flexi bl e copper braid 49. The el ectromagpgt winding 46 is wound around an =
el ectro- magnet pole 51 and an armature 52 is pivotted to the frame 47 of

the el ectromagnet. A spring (not shown) urges the armature 52 away, fromthe .-
pol e 51 and when*gopF*epésiviensess of a predeternined value flows tihrpugh -
the winding 46 the nagnetic attraction generated between the pol e 5™and

the armature 52 overcones the action of the spring, and the armature.52

pi vots towards the pol eAg§gociatedswitket peadmonbngroentact 58 i sl aidelsamp

paral l el |inbs SSi bpi he & FOfqt I -ﬂg{ﬁ§1 nd engagi ng
proj ecting pegsﬁaﬁfé%ﬁgiﬁﬂ%cﬁg rr%?wdc‘)feigég?l;o P?‘\i%tg‘lgmrr%verren ! g‘?h%he armat ur e
52 towards the pbeembnaln4s heing:eleckricably i eornecteddte Hehearevingto .
?Lsplgce.tre Iat@@nﬁaebeIQBéhﬂ@m@maaﬂyefﬁmif@ﬁagﬂe;?ﬁ%ﬁwg?@f4%%§35@rin?_43
ere rel easin ovEDn opt ac 0 venen oits . " position
A" pr adit er i nod HRHRTHEE nEOEREE” oft «Fle pFlafEroutdhet nad o omoat Tas o
result of currenbinetzkcessipf48, pardes efhexibleatoppét dnraid t49 oughhe he
bi metal strip 48 ' I ' k dapl rted b
the housi ng |5 = voct EReghet hThaERg FROL2 buhdiBrochd 2R 1 SLEREE DY ne
end by the bi met®R9ReE|poks ahd@ndsaR ae@ybupe $2sipppbueteedntio the wedge

bei ng | ocated betyega £7!bfbehe eleébfonsgrét e B2spping {he€dspbwhjent on
e nouSLg, W d05 Bhhnathie P2 aney Frbh o he poES SYMSRG wEen®S' "
menber 55 is - . )
current in excess of a predetermined value flows :
through the winding 46 the magnetic attraction
génerated between'the'pole 51 and the armature 52
overcomes the;action'of the spring, and the armature 52
pivots towards the pole 51. At its free end the _
a;maturélsz includes parallel limbs 53 passing on both
'~ sides of the latch'member 34 and engaging projecting
pegs 54 oflthe.latch member 34. Pivotal movement of the
armature 52 towards the pole 51 thus acts through the
limbs 53 and the pegs 54 to displace the latch member 34
downwaray against the action of its spring 43 threreby
releésing the moving contact 18 for movement to its -

"OFF" position. . _ W/

_ A'predetétmined bending movement of .the timetal
stiip 48 will occur as a result of current in excess of
'a'predetermined value flowing th:ough'the bimetal strip
48 for a predetermined length of time. Slidably
suppo:téd by the housing is a moulded synthetic resin
member 55 which is engaged at one end by the bimetal
strip 48 énd_has a wedge at its opposite end, the wedge
being locéted between a limb 53 of the armature 52 and
a fixed abutment on the housing. When the bimetal
strip 48 bends the moulded synthetic resin member 55 is
pushed relative to the housing driving the wedge



pushed rel ati ve to t-he housing dr|V|ng the medge -13- between the
abutne%t of the housing and the linb 53 of the arnmature 52 and so '
disﬁlatlng the arpature 52 towards the pole 51 and thereby noving the |atch
menber 34 downardly against the action of t e%sprlng 43 to rel ease the
nmovi.ng contact 18. It will be recognised thetetore that if the fault is
such that a Iarge excess of current flows in the circuit breaker then the

el ectromagnetic attyacidan e tdutidm e Ay tﬂbeusaix{%ta%e M ".‘{'i'anO.f;l; of

i mredi at\qly rel ease t he rmwkﬁgﬂcontact 18 for return-to its open
position.  However, the 3HRALUIR 152 AN S04 SPLARING e AFmatares 5dur rent

IlhowsI fo[ a’ pred;at e owanads Itﬂiwtﬂblcéfsttll rghd mﬂer&f[b mbahlﬂ%l tt%t H%\Hféh?n{é&%%te
e el ectromagneti en. .a redeterm en of tine

suf ficient bendi- ngc304 4% drkf ‘{lg ﬁetp t%ifo\ﬂq 1°&:C°Lﬁ] FE5Lngafd toy
means of -t he wedge makkeage thhe mawiang Xontaot rld.ease novenent of the

armature 52, thereby rel easing the noving contact 18 for return novenent to
its "OFF" position. It will be noted that the fixed and novabl e contacts

have substantial |engths pedr #ildl he reroaniaeadtharefaressbptsifcsden the
"ON' position. Thi $a{T@ANGEERIGh ithaAeSarge téﬁessﬁ o et FHlowgmaysi ve

overl oad current fl t hr, h t ci.rcuit breaker then even before the
el ect romagnetic reltgfségifbc 13"1% q%eéfn thedt khe @R HRRTAIRE tdce AESATHION ¢
forces generated i mof hethepgrcdld &1 I&migtthse Gfrntdtardd >ﬁemlvarl£1 rﬂmmdﬂlentcemyt acts
will "blo t he nov, t f qﬂ,tat
m)verrem")\/f t he m)vﬂlenr% %t% “@ﬁ'ﬁ ﬁt;leese fr ative oq" t he 51 %#)%I?
nmenber- 34, wit hout "CHARLAREsiRiarent Hﬁwﬁ"rﬁetrl dtfc thee fiaarl B ongition tise
aﬂwﬂ of its spri %éﬁ tHt e (R irddte FIVNEGOY Prledkt Hiied
posiMi oned bet ween _t
length of time, but at a value too low to operate the
electromagnetic release, then after a predetermined
length of time sufficient bending of the bimetal strip
48 will occur to duplicate, by means of the wedge end
of the member 55, the release movement of the armature
52, thereby releasing the moving contact 18 for return

movement to its “OFF" position.

. It will be noted that the fixed and movable
contacts have substantial lengths parallel to one
another and closely spaced in the "ON" position. This

. artangement,is chosen so that in the event of a massive

e overload current flowing through the circuit breaker
then even before the electromagnetic release 46, 51, 52
can'opetate the opposing electromagnetic forces
generated in the parallel lengths of the fixed and
movable contacts will "blow" the moving contact 18 away
‘from the fixed contact 17. Such movement of the moving
contact 18 can take place relatlve to the latch member
34, without release movement of the latch member 34
against the action of its spring 43, by virtue both of
the moving contact 18 being positioned between the
latch plates 35 of the latch member 34 and the elongate
nature of the slot 38 through which the pin 37



<
| atch plates 35 of the latch nmenber 34 and the el ongate nature of the :slot
38 gt hrough which the pin 37 -14- extends. The "blow of f" noveirent of the
- coftact 1 woul d of course cause increased flexure of the |inbs 42 of the =
spring 39 since the base region 41 of the spring would nove with the noving
confact 18 but no noverment of the pin 374ould occur since the pin 37 woul d
remai n. in engagenment with an end of each recess 36 of the latch nenber 34.

It will be recognlsed t-hat dur se action. gfnerated by bendi ng of
the binetal stri§¢%RNd&ne § l'¥?rcé’18"é‘h e dPAREIaRt €1 FRFacty ne the

fﬁrcel of the sprwdig,dl\h:ﬁ:h:ww ea(rjm?mtwafseﬁﬁ fa\aaourfer;wf ithe nqlrx]msﬂzof :
‘the el ectronagnet § nmodi,f,l catlion t e nt étICI’eSIn
et o5 o ona dHe e 39 A el Haddl rOB I AL SE TR MGy

act directly upsoulsk naue iwitdnitdre b viatheontiaat A& mt}; mmwgdenlem
intermediary of gheyd ;Sh?%bﬁfwchﬁ% YIBUL A me vhd gﬁl FN O IeRAL of

course the force gener e armature return s ng |s Irrelevant to
bi metal actuati drff ﬁ%%@%‘%l%’hla’éﬁ@p o BaFhdeahssd 3% v dh®one t he
armature return lqydhgnendesMd4. be recogni sed al so that the use of the
spring 39 both as a return spring for the noving contact, and to act in the
opposite direction to apply contact pressure in the "ON' condition

m ni mi ses t he nunber ofItI:omidneba s:emtatedarhhamm@nmlna‘lma rectciigroui t

breaker constru { at of
t he pol e 51, an?érﬁ&r eéf ore lJt he aX| S gg]tﬁ?éj t{ (ﬁ%@%ﬁ#cﬁpel%ﬁi%%é
arrangenent of t3fnefatad tbybths St 5ip c%m%lwwqmﬁ thhe LALcefofihe arc

quenchi ng pl at e tHea@pRhg WiE dH airyed adle Heaiue 52 away from the S
pole 51 of the electromagnetic release. In a \J
modification the moulded synthetic resin member 55
which transmits movement of the bimetal strip 48 is
arranged to act directly upon the latch member 34
rather than acting through-the'intermedia:y of the limb
53 of the armature 52. In such an arrangement of
dourse'the force generated by the armature return
spring is'irrelevant to bimetal actuation since the
bimetal strip would not need to overcome the armature
return sprlng.

"It will be recognised also that the use of the
sprigg 39 both as a return'spting.for the moving a;)
contact, and to act in the opposite direction to apply
contact pressure in the "ON" condition minimises the
number of components needed, and thus simplifies the
~circuit breaker construction.

‘It will be recognised from Figure 1 that the
axis of the pole 51, and therefore the axis of the
electre-magnetic reiease arrangement of the circuit
breaker is coextensive with the axis of the arc
quenching plate stack 27, the plate stack 27 being
positioned between the electromagnet arrangement and
the base of the housing. Such an arrangement affords a



posi ti oped between thé el ectromagnet arrangenent and the base of the

housi ng,. Such an arrangenent affords a -15- particularly conpact circuit
breaker construction but is not essential. Figures 5to 7 illustrate a
nmodi fi catiion applicable to the circuit breakelS~di scl osed above wherein the
axi s .of the el ectromagnet arrangenent is turned through [err] with respect
to that  of Figures 1 to 4. In Figures 5 to 7 parts comon to Figures 1 to 4
carry the:sane referBREBiARABFLY scamPach ghrevbt Rreakpercansfirwsitidn but

cont act br\saak___er of Figupree Ss&@ntliab. Verygstrds | §red o7 tipiy slesprd hed above
in relation to Figures 1.to 4, However in Figures 5 to 7 the armature 52 of
the el ectromagnet 46W°gif?§a51?%r?Bﬂgbﬁﬁ?}%: BtRE i GLEFRLY PEIRKSH | ow

el ectronagnet pol e 5diaghosed abevecwherebf theocayiesef othe psl ot rofagridt
its outernpst end th 52.Carri egasynihetic resin stirrup
53a t hrough which th%r?r%v %g&g%n %c@ﬁ@géx%%‘g%gtﬂ% rr%,%/{'\ﬁgéec%éﬁ%%&o thac

i ncluding a recessedofrFigured ketPoh-within the stirrup. In the exanple of
Figures 1 to 4 release of the noving contact 18 by the .el ectronmagnet 47, 51

is achieved by the |inbs 53_of {he arnpture_52 pressing on pegs 54 of_the

| at ch nenber 34 to displ aceI_?hglgﬁéFr‘E)%rgSWdBvﬁ%\g'fﬂl?°’&'8%‘?n $ ‘lg’i%“'é%ﬁ i bt
the spring 43. The seaerpfthetsame acéfeyvence mihersksnph® bi démer®b théo 7
by the stirrup 53a e | he.p 4 e u 2. 1s retracted,
The pull exerted on ?ﬁ%gégg%AS fb§g$h§°%€$?¢B%rgégg%dége 1%P§hﬁwéwﬁ% Tis
di spl acement of the Verbesimpilap te|that descrnibedgabove atn usldbiomovenent
of its "OFF" positiopjqghipesrelty ihe ﬁ@WéGSrCPHFtfé%%éshﬁsté“?féﬁ€1§§ﬂature

since the armature 52 Ts_a readf retracting as i el eases the noving
contRcy 18, the stirrapeE3thegglectromagnet 46, 51 is a ferromagnetic rod

slidable in the hollow electromagnet pole 51 against
the action of a compressidn spring 5la. At its
outermost end the armature 52 carries a moulded
synthetic resin stirrup 53a through which the moving
contact 18 extends, the moving contact including a
recessea or curved'regidn'within the stirfup; In the
example of Figures 1 to 4 release of the moving contact
18 by the electromagnet 47, 51 is achieved by the limbs
53 of the armature 52 pressing on pegs 54 of the latch
member 34 to displace the member 34 downwardly against
the action of the spring 43. The same effect is

o achieved in the example of Figﬁres 5 to 7 by the

\ stirrup 53g_ehgaging the pegs 54 as the armature 52 is

' - retracted. The pull exerted on the pegs 54 by the

stirrup 53a causes a downward displacement of the
member 34 to release the moving contact 18 for movement
of its "OFF*" position.

'._Naturally the moving contact 18 has inertia and
since the armature 52 is already retracting as it
releases the'moving contact 18, the stirrup 533 rmay
actually engage the moving contact immediately after
release. If this occurs the armature and stirrup will
accelerate the movement the contact 18 towards its



actual ly engage the noving contact imedi ately after release. If this
dccurs the armature and stirrup will accelerate the novenent the contacgt “18
fomards its -16- "OFF" position. The recess or curvature of the [err]
contact within the stirrup provides a clearance such that initial novenent
.of the armature to actuate the | atch reger 34 can occur without the @
stirrup pressing against the noving contact. In a fault situation in which
t he moving contact 18 has welded to the fixed contact 17 the armature and
stirrup, when YRRRa@asigtiond | Thearredsssnod mpmahurs of bfheomct\haeél xed

contact 17 so dfaldna i et AASE ARVRIdOE ¥ SRR Sleudle b Meta

strip 48 is identical to that describe reference to Figures 1 to 4

with the excegthdn indiiahdrokarpntorog P‘Félerr@de'@rt‘EPﬁ F& fataakEethene i xed
abutnment on t maﬁmusueng:emcﬁ:t fnammnmfuxswftaaﬂmftﬁéﬁesﬂla:tzﬁip

Rat her than t J ﬁ? e n n ed_j.n the reifgﬁ of the
pin 37 it |s|% %§g£cf g iﬁ?%a ﬁ%? gf J?é%‘ Fituatdandi ¢ he
spring around wms:tpmheamvinq]e:mmehasayelsimﬂam ittheed falbred i n '
relation to theyspdiler e idisfadile dI Setaly, U | RIS LR no

stress in |inbs 42 duri1 ng operati on. Sim Ving contact ope atlng and

rel ease structire tt®ah d?%‘t“l%&?’bpcﬁﬁfe J(ﬁ)lﬁrcP“béﬂtﬁ ifixady qantagteui t

breakers ot her1 sy vfedind€hd3.wéMpe descri bed above. For exanple simlar
structure can be used in a residual current circuit breaker wherein other

mechani sms woul d be i ncorporated for noving the latch nenber 34 to rel ease:
t he nnving'contapt 1Release operation by means of the bimetal strip

48 is identical to that described with reference to
Figures 1 to 4 with the exception that the wedge of the
member 55 acts between. the fixed abutment on the _
housing and the upper surface of the latch member 34.

Rather than the limbs 42 of the spring 39 being
flexed in the region of the pin 37 it is preferred, in
the example of Figures 5 to 7, to loop the spring '
around the pin 37 in the same manner as is described
above in relation to the spindle 28_since this more
evenly distributes flexing stress'in limbs 42 during
operation.

A similar moving contact operating and release o
structure to those disclosed above could be utilized in
circuit breakers other than of the M.C.B. type
described above. 'For example similar structure can be
used in a residual current circuit breaker wherein
other mechanisms would be incorporated for moving the
latch member 34 to release the moving contact 18.



-17- CLAI M5 1. A cirtcuit breaker conprising a fixed contact, a novable
contact, resilient return neans operable to urge the novable contact away
fron1the fixed contact, a manually operable |ever for noving the novable
contact {nto and out of engagement with the fixed contact, and a |inkage
for transmtting novenent of said |ever to sald novable contact and for
hol di ng sai d novabl e contact in engagement CRAIMS ai d fixed contact in an
"ON' position of said |ever, releasable |atch neans coupllng the linkage to

t he novabhg..cont act atc an ncl udin t able wth
said |inkage, andfa pl% gﬁﬁﬁ&ég §989ﬁ35.§°wgftg ﬁ%n%efl§%§ ex?gﬁﬁ¥hg :
transversly of thmowablbl copbactet resalileptnreting meand| epéyabhe tatuhge

renber _during mOveRENho0kyl BechhPkBRCalaYAEtan Lo  Fe@OSbALEEL g0 there

being a resilient enment throu vement _of pin arisfng from
novenent of the | MARB@dlyoRRPEaDLEslevRr §6§|FPBhngst¥¢dﬂ%ﬁ#?@%dc?ﬁt?ﬁﬁ

novabl e cont act tQnﬁavsnaheuﬂvaabéﬁgagahéﬁt ﬁﬂﬁardﬁetbﬁxédxeenaaatacandsald

| at ch nber b t,of t
movabl o cont act AAPKRRBIEORCCFRRERLEL P POVERARE HoF (P cLETRR FRaRe For
rel easi ng sai d | amobhabkansoahdcsoaddsfngahohdingi saidvmbvablencantaétoim
sai d |inkage for gﬂégﬁgﬂ%nﬂnggghégﬁiackiggdoéoﬁﬂé?trfﬁ'$hen6NnE gition of

i ndependent|y of no cult breaker _as
clained in clai msaifielevarsarglassabile ééﬁ?hc@eéﬂgagﬁﬁP%bP% theelinkagact

before said |inkagg tgachevablé SBEaEQ%IBaQa 1aaeh5ﬁe&née§néleainglanent

I s stressed by novenent .of the 8 iftei UBVTQ ﬁacgntac engages t he :

fixed contact so A3tfB WemMBeX: BO¥ARLs.Fif eggb Bkagen 3PPl reaker as

claigred i n clai méngagabakenbg shedelatshi nlember| andt exteéndingetnansverall¥s

sai dTesilient el ggep) Wii,6hnak! 8bnthiEN980285Binhe Rl dnbdhble by the
 latch member durlng movement of the linkage towards its
"ON" position, and there belng a resilient element
through which movement of the pin arising from movement
of the linkage towards its "ON" position is transmitted
to the movable_cdntact to move the movable contact
towards the fixed COntact, said latch member being
disengageable from said pin to permit movement of the
movable contact away from the fixed contact, and fault
detection means for releasing said latch means and so
disengaging said movable contact from said linkage for

_ movement under the action of said resilient means
) independently of movement of said linkage.

2. A circuit breaker as claimed in claim 1 wherein said
movable contact engages said fixed contact before said
linkage reaches its "ON" position, and said resilient
element is stressed by movement of the pin |

after the movable contact engages the fixed contact so as
to generate contact pressure.

3. A circuit breaker as claimed in claim 1 or claim 2
wherein said resilient return means includes said

resilient element which after disengagement of said latch

A



. -18- nenber fromsaid pin, applies force through said pin [err] said |,
nD!abIe contact to nove the novable contact away fromthe fixed contact. 4.
A Bitcuit breaker 'as ctaimed in any one of claims 1 to 3 wherein saird pifn
extends through an elongate slot in the novable contact. 5. - Acircuit *
breaker as clained in any one of clains-iglo 4 wherein said fault detectjon
means i ncludes_an _el_ectramagnet, whi ch,, .whern. _enerqi.zed, .act uajes, said
rel easabl e | REPRSH LK™ Rﬁn%m?ﬁﬁkﬁﬁﬁgxﬁﬁﬁb%hﬁqﬂﬂauﬁﬁfaipln cjrcuit
breaker as clhaidetiovabldleaicontasterts maviee thlee aiovabdgnetontaqosawaiQn W th
Its axis 96”%&%&!¥hgakikkl éaﬁqui'length of the novable contact.: 7. A
circuit breaker as clained in claim5 wherein the el ectromagnet is
positioned with its axis generally transverse to the length of the novable
mnt agt fﬂd EEL dt A’ Eairens t %x%;alr!ldé&e%st fbthraatn@d?unwwfozg g ;H%a[i?@f '_ Sld
ere e ar ure can nove, the novable contact away fromthe fixe

contact. 8, COAJFHEFELMPAIE P LY, SRS, HRFOIS, oM SHSnGAtS ARt ifkd
wi t h referenthet movapleesohttactd of the acconpanying drawi ngs. 9. A
circuit breaker substantially as hereinbefore described with reference to
Figures 5 to 7 of the acqongﬁnying dr awi ngs. L

5. A circuit breaker as claimed in any one of claims 1

to 4 wherein said fault detection means includes an

‘electromagnet which, when energized, actuates said

releasable latch means by way of an electromagnet
armature.

' NS
6. A circuit breaker as claimed in claim 5 wherein the
electromagnet is positioned with its axis generally
parallel to the length of the movable contact.

7. A circuit breaker as claimed in claim 5 wherein the
electromagnet is positioned-with its axis generally
transverse to the length of the movable contact and said
armature is coupled thereto by way of stirrup means
whereby the armature can move the movable contact away
from the fixed contact. '

8. A circuit breaker substantially as hereinbéfofe_
described with reference to Figures 1 to 4 of the
accompanying drawings.

9. A circuit-breaker substantially as hereinbefore
described with reference to Figures 5 to 7 of the
accompanying drawings. '
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