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i ~un~u~aN~~~ This invention relates to a circuit breaker and, nore .
particularly, to a circuit breaker having a function of restricting the -
handl e position to a predeterm ned position between a closed position and
an open position when the contacts are wel ded together in the cl osed

position (hereinafter referred to as the isolation functi on)
sectional view of the main portion of an opening and closin “&mﬂ\ mmmﬂmmt
showi ng a conventional circuit breaker disclosed in Japanese .

Lai d- Open No. 4-229920, for exanple. In the figure, 1 is stati onéﬁ?ly”cont act
menber nmounted to a housing or a base (not shown) and has a stationary
contact 2. 3 is a novable contact nenber_including a novabl e contact 4

capabl e of contacting and separ aDEfgCBH:é 1INt | onary contact 2 and is
pivotally supported by a pivot pin 5. 6 is a cross bar made of an

insulating material and connecting one end of each of the m)v
menber s \EHICUWLARFUEL SWPRION APARATUS i s an arc extinguish Eulﬁlmﬂlmm @“
extingui shing an electric arc generated between the separated

and 4. 8 is a novable contact nenber side link (hereinafter refert@¥2to as

a | owner '%EEHM!EEL@EQQG end pivotally supported on the novabl e cont act
menber 3 by a shaft 10 i andl e sj red to as
an upper 1ink) B]@(b'ﬂ‘éﬁﬂ“)?nsr ?B@da aFE"CU“gDrEﬂ ﬂﬁ&h@%ﬁﬂ%}'ﬁéu&ﬁ%% e | over

link 8 and c"i.‘n§t Pf‘al@rhﬁéwﬂ aoﬂuﬁctIHnaCBferéslnctﬁ'(g Itheahan@gl @Obltlnh rtnecalanl sm
conposed o? ower 8, the upper link, 10, the toggle

spring (rm‘edet&vmu)edandsmﬁe bth@entehé °§ﬁ§fﬁ°91t23’5399|%°a§n IPf‘?éé ojnoYV BN 15 is
a handl e nﬁf\ﬁr@ 'ﬁ?ﬁ(&t? ré)% ¥ g@f?{erﬁﬂmloﬁ’é&’ Bb&itiby (Fetenifter Feferred to as

pr edet er ea POSI |ona tronship wth respect to the toggle Ilink
mechani snihbdsolaban funciionhndl e knob fornmed of a 1 synthetic resin, which
can be operated from outside of a housing or a cover (not shown) and whi ch
is nmechanically connected to the handle arm 15 for noving together. The
handl e ar BACKGROUNIR ARNdl e knob 16a together consti tute a handl e 16 of

th t break 500 t link 8
bna 501 1s a pr B screqtinar P b s, MaiR Hort Al of Bhberiflg afd (e TN
di sposed gfechpishandliteshowing 2 codverttional alrcmtrbeaakfeommsgdq@ dapan@séhani sm
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posi tion whgact RemPenthéumedt &cta Roasidgt be asbase ofmot yshmvrt)aend fhax @ wel ded
Logether. I oy contact B & A Hhoviih & Uoneb SARiver RN I a"AdVhBIel S 1 S
contact 4 capable of contacting and separating the stationary contact 2 and is
pivotally supported by a pivot pin 5. 6 is a cross bar made of an insulating
material and connecting one end of each of the movable contact members for
the respective pole units. 7 is an arc extinguisher for extinguishing an electric
arc generated between the separated contacts 2 and 4.
8 is a movable contact member side link (hereinafter referred to as a
lower link) having one end pivotally supported on the movable contact member 3
by a shaft 9, 10 is a handle side link (hereinafter referred to as an upper link)
pivotally supported at one end on the other end of the lower link 8 and at the
other end on a cradle 11. 14 is a toggle link mechanism composed of the lower
link 8, the upper link 10, the shaft 12, the toggle spring (not shown) and the like,
the shaft 12 serving as knee joint. 15 is a handle arm having one end (not
shown) pivotally supported in a predetermined positional relationship with
respect to the toggle link mechanism 14. 16ais a handle knob formed of a



‘be noved fromthe closed position toward the open position when the
stationary contact 2 and the novable contact 4 are wel ded together, the pin
502 di sposed on thée handle arm 15 engages with the projection portion 501
formed on the upper link 10 and the projection portion 500 fornmed on the

| ower Iink 8 engages the cross bar 6, whereby the nmechani smportion is

tricted, that the handle 16 t be .pivoted to.t ition,
hhor eby | SYTBSUOHETh e CRBGE SoarartL orm R aas At hdubing By AREDeP Rl 1 0T
posi tion Qﬁé\z@@r&r‘?& erﬁ&FLé Q%cﬁ%ﬁi&aﬂ@%bhh@étedlta th&e1anaiy anhi #dr movingi t
, e pin

breaker as abdve descri be p 502 formed on the handl e ar 5 out of
the menbetogettart Toethanse anm ﬁr’écﬁ%ﬂ@nﬁ%‘#lﬁiW%é@%é@g?‘g‘%&&ﬂs@“ & tion

very closg tq t | j on the upper link 10 upon the opening or
cl osi ng oﬁ@?@?ﬂ 0@58&%@5{‘?’?%%.9%@, motion. Therefore, when the distance
bet ween the pi n5603s angrsjbetion qoetisn dornuext dnotheswerslimadeandryfd Koat hat

they do not interferge th each ot her duri t al. o | | osi ng
oper at i onPro/gcyan Heft'oﬂ\(l)\%’é'inﬁldeo? 6#\%@@&%&\(2@,#@ gsf];é é‘rﬁ‘g@%@%@%‘? %ﬁcejtth%een t he
IS, AN, Sy rhree ornans st smpion e i .
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the pin 50 bandiec®ima Rreserarminesh RopHEN WS ngd e
upper 1inky, \dd if g4ifi&6 Wherf thearlowaltle doneaatic

ext i ngui s?8578%ﬂ@?rnbgg%uﬁe?n@%'%rggﬁ)ﬁ%%gbrlils and nt he |i ke generated by
the arc dandrbetstationary contaché are weldedtogsthiest i on deposit on the projection
portion 501 and,the pi b i 6 i®ktentgdebri s
occurs, since tHéQHFQttﬁ%gga%%w@e}‘rﬂ%ﬁ@th@%%ﬁ?’gﬁ?’té tﬁaﬁgghg%ﬁ lto_ provi de

t he i sol atgeomofed roimothe ¢lbsed pesitiandewarst theapenhrosiiorbwhensee StalONaRa1 | or

N e o EoSES _ _
Phoper abl SoBtast Apin i foPrl BREHCT e MolddiiaBsldl, InepR@ aigpdsdipcone
oper at i on.onTHes hafdlendrnon shesgamesnwithdbe tprostior pdntorm 5éeionmed s e

robl ems and has as its object the proviskon of i i L . Whi ch,
D otabie omber Hok dacend we moressoPadi 50k Yahoie fn S0k foter IHICE ERBeass, sy
]g)penit ng ar}FIef‘ct&%B@r@,R,Srﬁé?ebgnitwﬁrrnédnﬁtntén?pbn@gqpeesnribﬂ, :nrtgatmmyncﬂm f
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iogt ﬂ\&/‘éﬁtﬁ @cﬁé’@beﬁibﬁ% aGrBHENrShaY BEEIRsH diffepdratiioon tiielopen positibh SCL OURSE

ircuit breaker according to th resent ..i nyventi on ri ses
a stationary corhathe aemstional rﬂfﬁ@ﬁl@egkﬁ'ﬁ aﬁtaﬁ?@ﬁbgpsgbtfﬁfgiﬁﬁ P'g gﬁgp
capabl e ofyoRRBATGH IHINEAAE AR 1808UAGH hBcmtriberd lieatsiestrioanie ynecranésrn
menber, a Ccross ba

r rotatably su__port:yr;% t he novabl e congﬁit m'ilnber a
toggl e | i nhonionpassesntiroughrad PPSIon NeNhEPas e the RIGIEEICRABECN BFHRP andI e
pi votal |y ' : ~ - ki finS MTherefore,
pr edet er m Iﬁﬂﬁﬂ?ébgﬂiﬂi{/\%g %é'ﬁgﬁﬁ(rﬁso%ﬁg g%?@%&%?ﬂ%?cﬁ%@%ﬁam eaker r? S:Et her
conpri si ngwhen ¢isé miistanee bebvars theopiat 508 and thp sreieetion PERIONR IS BRABhe
frame and gngaaqi A h lapdi S
bei ng nove%rg%%qgﬂ%%g#op’g%ﬁnﬁ @ﬁg?ﬁﬁg‘hée% %gﬁ% gf‘g tﬁ@?{%g%?ﬁ%ﬂ??@gggt act
of the st atliogimar operatidmat isTrobpossible ta ensuab Resuficieat engagementBeuses
contact nepber are wel de her \/ ' I iNg
into the o SBISEE ?ﬂf{j‘”ﬁfgg’?e 3%%%%’%t%{c%dg%%ﬁ?%ggtté\;\gg%u%h%&r se'?ér} }ch':’]i on
nmenber andPFét‘i’séTdier%idr&l rolefarcabdfithe osrmbensdsl requingd. to a center of
rotation of the holding nmenmber withinh a range at whi Stri:CliQn
poi nt can be proUHHEEN osr'ln‘i%éh?\a‘?‘ﬁ”@? Rhshe ga'?‘ggt?ﬁr%ﬁi%o%ngo{hnt btdé%/\te'@ogn t he
restricti OBXFW&?L%H%& per BRR 10R&rd Sosirieds albby toemid diesrtly faced iwith of

so, e

t he frane. restriction point between tbgh'e re th,rglt tion meng r and

t he handl ethmardextingsishessbamber upk7, the maltes dg 'étafasaﬁ ikgroqneLaied Y e
than the r | CLI i . : ibhddooRit Fpiper tibA®oRidIs S
bar, and tﬁzé %’écsélﬂrﬁ&ﬁ%n&}rn{e té')r{@ﬁngg?{'ﬁg%@?rﬁ'bg?f i nIt por?i%rg@orngd on the
si de opposi50d drad theepineS502.i cWhen puththeodepesition né%wemqltem AebriseRES: and
the cross bar. Further he ci [ id i y
conpri se aS§ce 'SF $18RSe be@x&qr&fﬁé rhgﬁ{?%?%(gr;e ’%ségﬁéagﬁlﬁgg{dﬁgggl%ﬁsi ng
to and capabhh&icpi therfeaanog thetemenntiecmenzimrs faeadmes shealk OataveNazsro,
contact nenber, a cross bar rotatably supporting the novabl e contact
menber, a toggle |ink nechanismfor driving the novable to predeterm ned
relative positions, and a restriction nenber rotatably supported at one end
fromthe frame and engaging with the harpll e and a novabl e contact nenber
side link of the toggle |ink nmechani smwhen the handle is being noved into
an open position in the state where a stationary contact of the stationary
contact nenber and a novabl e contact of the novabl e contact nenber are



. Al so) the novabl e contact nenber side |ink [ |

the _ _ : may be provided with
restriction pin for engaging with the restriction genber. Al so ?he
resyr!ct|on poi nt between the restriction menber and the handl e may be
posi‘tioned further fromthe pivot point of the handle than the restriction
F?hﬂtaﬁgtrﬁgn th? refprlctlon menber and the novabl e contact nenber side

. restriction menber has an openin ortion fo '
opposi t erdIfAtEin' £ ptablemithat thei citcultdiremiesr ma\é%eggmﬁiie@wfﬁgf?t ﬁ?g hg tS |hge

toggl e I'ink mechani sm BRI EF DESCR| BTl W N [ [
Bart |kal I QPEEWFF'%F‘SBQEW%KP@ i %%ﬁ&%ﬁ%ﬁrﬁsﬁde c()3fS flhg cilr L‘.EI ?
reaker of thethid fveRfibe Hagesderoddeetopseive theiaboyatdisisseAProblgms an

enl arged side view of th ' i ; -
When he aoidfuas a5 s oblest e BXAYISIN pI 8 ireuit bR L WA E BCpaL Bt 2ot S
'S an enl 088 Rbdhethith 0k (eCacib Ve atiin hebrdiharyappeningand ¢lasing i ng.

mechani s/ Ifcult breaker shown in s 1n i

, . reL _ . _ Fig. 1isinits iti

£ opmatt ot peaven rene on e i ERERIEES 2

e et & GmntactweldiRgy aRETe Hgéoﬁ{i]ﬁn bt SolTRN HEBAL th the @ethhistrachinbambehe

E g “brieaker “shown iIn Fig. 1 are in the |.ded.position

Fi géi ngl mﬁ"é‘ﬁﬁmw mlteﬂtmrr/eramtefruptmg eperatiosrtoiRsAvige a BORRdRPAY°And '

( ( ani sm when the circuit breaker of the second enbodi '

i nvent i onfungtio® its closed position. 4 Fi i odiment of this
_ _ ( . g. 6 is an enlarged

the main portion of the opening and cl osi ng mechani sm when ?he i:?guYLGMIOf

Dk o ORI ENTIO opened position. Fig. 7 is an enlarged
positiloﬁ and it fEaciie vv_hlch the handle is noved toward the open
breaker shown i%‘ I?_Elﬁ‘g& akér 'RToFdifg e Whenpidsent dnvertian comprisesi Bcui t

Vi ow of 1 Seationery pantasomemben nEVABIRTIERG RIS PREPRS 1R RSB EE) T e
ConVent) ORflegBhf il HE BonBERR I helsitonary copactmerien g St cc
erbod enbapFotlablysappatingreoovble FBIacs TR & TOBRREIN BRSNS of ¢ ne
g'ﬁ l)\r,]m p;) Lt ligrngﬁ\fii né gﬁ? ﬁ'ﬁ(?\fr%brl]% |°§Efe£§? bge;h??rb rrlé'h@i:;é‘ 'P\iaﬁgie!/\ﬂeataﬂltl esupportedtwitir eaker
of the mairasPetttoomeofogbteslinieniaanism tg|mgnggﬁrwgépzﬁﬁgﬂfé”p%&%gﬁsSo'fdae vi ew
frame, the circuit breaker further comprising a restriction member rotatably
supported at one end from the frame and engaging with the handle and the
cross bar when the handle is being moved into an open position in the state
where a stationary contact of the stationary contact member and a movable
contact of the movable contact member are welded, thereby to preventing the
handle from moving into the open position.
Also, a restriction point between the restriction member and the handle
is preferably positioned closer to a center of rotation of the holding member
within a range at which the restriction point can be provided on the handle.
Also, a restriction point between the restriction member and the cross
bar is preferably positioned outside of the frame.
Also, the restriction point between the restriction member and the handle
may be positioned further from the pivot point of the handle than the restriction
point between the restriction member and the cross bar, and the restriction
member may have an opening portion formed on the side opposite to the
restriction point between the restriction member and the cross bar.
Further, the circuit breaker of the present invention may comprise a



when the circuit breaker shown in Fig. 1 is in its open position. In these
figures, 20 is an insulating housing conposed of a base 20a and a cover
20b, both being nade of a synthetic resin. 21 is a stationary contact
mentier nounted within the insulating housing 20 and has a stationary
contact 22. 23 is a novable contact nenber including a novable contact 24

capabl e of contacting and separati the stati onar con LS
pi vot al | ystetignasyceatas) merpPoea @Phargg coggaqtt @%F“B‘? rﬁ&ﬁi%ggc &Ib

| nsul atin é%a‘?% A4 1R aﬁarﬁlﬁﬁéétl?'@ AR tReGt&tforeny hoﬁfadt neemiberg erasent act
menbers 2 e respective pole units. 27 is an arc eﬁ@kéﬂwsher for
ext i ngui samotatabll suppdringthe gwvable eentpet W@@?’Ped'h% taQglg SCRANE s 22

and 24. 28 shown in I t
(her ei naf d%@%#?%d“@\sabj‘é é omr%'nﬁ?qﬁgg% one esnzdr{g\?o{é;:m?on
suppor t edpfamnidierotatasly ipotfediat ene leatitirard thedrane andaenyaging guth ek
(hereinafter referred to

on' 1 he. o handlenandr mRuah B, gtpezpes te vk B Ty feddIBIRN FRcranigAr 5y

by shaft Swh%na{?\% ﬁémdlé%l%*é‘«thrﬂbVed 3ritol &n an;iehggbstnbm ik thecdtate whete@posed
of the lower 11 nk 28, per link 30, the o‘%gle sSpri ngb%%’ ggpﬁp) and
the Iike, stationary cetztas;tepf/th@ StationABL CPRaRt Mesabstoand FhaY ERAVI ng
one end ( |8&4,itRere by e gk eenti methepuidle doed

rel ati onsﬂ%"ﬁm&%%@gégﬁ%meae%te%% I e I?lk ugecﬂgm sm 34. 35a is a handle
knob for nmb\mhgmtsymmen(posé@hn whi ch can be operated from outside of a
cover 20b of a u5| n “%%h C Qidledowithea handl e
arm 35 for novi @gt Wg’yge%hzé@ﬁtgphe an gla'grﬁrﬁHS}Sh gam handl e knob 35a
t oget her Q@Qﬁ'bhbhlbﬁ\ for leagdimgdaith treet reistrigionanambgr.supported in a

redet erm ned positiponal at| on i

ﬁechanl sm 34. 20”?’% gef’?%ltﬁﬁ A7 BRYY de&%\%%tgeﬁggﬁgﬁé%hﬁrﬁ%% é'?QE.Le ébri';:‘si% 20a
R A A i bt ved Ayl pplbabag ”E‘FS"QS’L"’S“’““E g R hand! ©
portion 41PNt bﬁt\h@ﬁgéapﬁgStf'ﬁtéO"bFﬁé@bﬁfﬁ”@%‘%éﬁgv%s'ggc@gndﬁ g%%‘éguéﬂghﬁgﬁ ?I on 41
b for engagid e?lrécs'tﬂ'éfonrrﬂéhb'eewagf’arpopemﬁgqhost]msfmlmnl ermthensinél apposite 35 and
will be described later, the sto

ein ivotallLy s e frame
40 by a shief theizestigtion jpaifpt P@g’i"? "btﬂl"%rfeﬁﬁ'r‘fPﬁ% Wﬁ{)‘b@é #’ﬁ?gérgaﬁg@'% t(‘)lra Sred in
t he handl em% H’ar?r y enbossing press or the like so that it projects toward
the vi ewer romt € plane of Fig. 2. The operation will now be descri bed.
In Fig. 3 in which the contacts are in the open state, when the handl e 36
i s nmoved t@@ﬂgﬁ—%ﬁéﬁﬂéﬂ@%ﬂt@@%t he left), the toggle mechanism
34 is elon € contac i s brought int c,ontda th t he
stationary cont aFtg. Zleta)pbé@ﬂmemﬁVthH?égpﬁC&t’é Vﬁ%\ﬁHOWH‘q:ﬂtf insiderphtie \hen
t he handl e 36 i ehfiohhe right), t he
toggl e necﬁgﬁ‘l"gﬁ{%%\é?gf%h% Tfrgfage Otfltmp(é%é\?}e?ﬂ, i nk Zq’ﬁgnd the noyabl e
contact 24 is seﬁagazesdam rermiarghé smeameehef thecm@meerto ebthseeBeRINg A t he
state shown i i t i i ghist freitstadddenary
cont act ZZCWQWE hﬁgll'gm}onttﬂééc;éﬁ%gﬁatﬁéa&ef%@%ﬁ?o@e e? |(?uiei'\eto a nmassive
pul se curr itiom.a position in which the engagenent between the cradl e and

the latch of the unlllustr en|n

rel eased. In thi S1gt3iean rlgga Pf&gﬁgﬂt@n@ﬁ ?ﬁ&?gpat t éﬁmg%nd

posi tion a%|6§ﬁ% pbchdrfstl whesd mesc.tmmaaub%mm fre Figndl is 86 itssopRived

cl ockwi se toward the open position as shown in Fig. 4 in order to put it in
t he open pquJtith for the maintenance and inspection purpose, then the

toggle spring (ngh SHY oRMPGEdSideiéwbntite infain bandinenamhmr?oﬂ'\e:handdmse
toward the open pogl tion. However, during the novenen

Ch q? 336 in
the cl ockwimeved riewardrther open tARSItian @ijl %) ’BPV?'HEmaI‘? d\‘f\’is"i&I §9,&v ?
restriction MeRdh eargimrdwerdpsssitidre second
restriction® %Bﬁ?é %%B?éﬁ?bfe%k@rset&é\p@ 4@dat the restriction point 58
causi ng the stoppFig. 4listan eoliaeges sudet\hewmfrtbetm@lﬁ Wﬁlpﬂé)féh?cﬁﬁe@'%aﬂ t he
shaft 42 of the sto per. 41 wWh r Cé?ntB’éHHe‘ﬂE‘o‘ﬂ]chlg of
t he stopperc@ﬁ‘ngbmfag he@ﬁlaeg‘[/rnggé%l{)e? Otfhﬁégelggéabar 26 &t the
restricti Onm%hﬂén@intl% @@@ce <bs|tid3m handl e 36 from further novi ng t oward
the open position. Thus, in the circuit breaker of the present invention as
above described, there is no crossing novenents of the conponents in the
vicinity of the position other than the position at which the opening and
cl osi ng nechani sm portion is restricted gpon normal sw tching operation or
the tripping operation. Al so, as best shown in Fig. 1, since the
restriction portion is located at a position far fromthe nolten debris
generatl ng port| on . such ‘as the arc ext| ngw sher 27 and 5| nce there are

o o v . o o




When the restriction point 50 (shown in Fig. 4) between the stopper 41 and
the cross bar 26 is |ocated on the outside of the franme 40 as viewed (arrow
C) fromthe arc extinguisher 27 which is the nolten debris generating
portion or the opposite side of the opposing surface of the frame 40 facing
to the toggle Iink nechanism 34 shown in Fig. 1, then the franme 40 can be
said to-intervene between the nolten debris generating portion of the arc
ext i ngui sher 2Figr@lis ha erdargedcside viewiofithgmainwparien of e &RENING @ME above

advant agepus_results. Al : [ vied . f; cont act
cl osed p&g‘?sﬂri‘%ﬁn%msmn\ﬁiﬁ?%mgrkt"c%n't?hbgé%%%t g‘@‘?‘”ﬁ?ﬁ%”go'gﬂ{' i'gsﬁggﬁﬂﬁ% in
Fig. 4, tdesitdnopper 41 is rotated counterclockwi se about the shaft 42 by a
di stance corresponding to the G (s Fig. 2) defin Cross
bar 26 and the ﬁ%v%tﬁgnéﬁﬁrﬁ%q gﬁ%ﬁﬁ%‘& Ogg"%ﬁ%'rt‘ Ré”@dﬂl@ﬂﬁﬁﬁ%ﬁgﬁglgngved to
the open i | R8 bhén rsEitidet Bhanit®omnbBlemenbes weettictéd wiadnltee ar m 35
and the srﬁg\f)ép%rteﬁl%rdl/? pqs'??? OF%Z;d further than the shaft, 42 which is the
cent er ofcantactsiobthetircuitbreappahown in Fige 5ar6inthe WelRRARRINODT t he st opper
41 is increaseq.lo0qall.0 3 VéndwihgBE Jpumiglahfe open
posi tion, decr ceifa{éi ﬁggt%é\éét%g‘r%h?%w gfngtrl ngh Fﬁg@sol at |h§ Euncti ong.j

Ther ef or eglosihg mectariismiod thep oomyeriionbkciveatbrealsehandl e arm 35 and t he
stopper 41 should preferably be as close as possible to the shaft 42 or 7
the rotational center of the stopper 41 within a realistic range. Also, if
it i's assBF VOBDES FOR RRYING @ UE T INYENTIONe handle arm 35 is
constant, the nonment due to that external force is decreased when the
restriction point 55 between the handle arm 35 and the stopper 41 is

| ocat ed appRdiient £striction point at the opening and cl osing mechani sm

portion, which is the restriction int 50 between the stopper, 41 and the
cross bar 26 orFigaltige BPH'@”Y)FG'PHM&&E’@@R?C@B? VIRW shawing h}?pi%isﬁj.e aft%e

Ther f or ecirblie ptedr HRhbofts{ BrloRihéR! of §id prededk Mvdrifiohshivg 2 Bng) 4)

bet ween t pper 41 and the cross bar 26 Is decreased, thus inproving
t he mechasnkeaged sidenyew ebine meifpedionoot e epeyagAd d8siagdMeRBaiEBhper
41. The r oLl I ' i it the. stigrper 41
can be | oglg\%@dtﬂ%i gﬁ@ﬁo%@t‘“é?ﬁ%@ﬁw{#h%rfﬁﬁgé %g%%;g] %br%(l)tﬁ}gl nggan Io,peni ng
portion Penlargée sideopiew ofitheamaimgodinsost the spering @ndhelopiag: MeehadiaMoi nt

50 bet t h t 4 . : . e to furth
decrease. MEn 8 MERE el UolRin FigoPisiRlischer oo 10 0 o %k s, 5
to 7 are enl ar gé&u teskefigureas 26fis taneinsalatingdneusing eompesedpdm hgsarmPac| osi ng
hani f, th i it i : Of : t
A T

circul reaker inits closg
posi tion, cbhtact fnerhbes mouated withint thierinaldating ousing2Rasd hassa staliopannd Fi g.

7 shows a positign i which the handl e | v P j4ion
when tne ERBISIEN: BelbErYahe SPAGeE mistePt ES I agroVausiman a4 C

cl osi ng nRepapiesdl tontasting ahdasepdrating thecstatibranyetatitagt 22 @ndnierpivotalby ur s

bet ween the stationary, contac Zéreand t he vablg cqQnt act Fai ar]_g E

nmovabl e cE&HYPREMtEdPY-a it BIR Xep dF&IFrqsﬁnﬁ)ﬂe@é ?iﬁ&%@?” 189 ﬁ{?%&nts 21
to 43 are gHdtbAhedtiigt 69 @ndNoft 88cH bE he wsdvabie tohtdee dnémbets eatforditment , so
that their explanations will_be omtted. 57 is a restriction %é&ﬁisecured to

the | owner 'EBPRCM® ROIE UNiSpr 37 éx BB ArE BWRAQMISHRY Tor exinayishipg gn f&rc
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restriction pin 43 may be integrally formed in the handie arm 35 by embossing
press or the like so that it projects toward the viewer from the plane of Fig. 2.

The operation will now be described. In Fig. 3 in which the contacts are
in the open state, when the handle 36 is moved to the closed position (tilted to
the left), the toggle mechanism 34 is elongated and the movable contact 24 is
brought into contact with the stationary contact 22 to become into the state
shown in Fig. 2. Then, when the handie 36 is moved to the open position (tilted
to the right), the toggle mechanism 34 is collapsed to lift the lower link 28 and the
movable contact 24 is separated from the stationary contact 22 to become into
the state shown in Fig. 3.

Fig. 4 illustrates a state in which the stationary contact 22 and the
movable contact 24 are welded together due to a massive pulse current in a
position in which the engagement between the cradle and the latch of the
unillustrated opening and closing mechanism are not released. In this state,
the toggle mechanism 34 is held at the same position as that of the closed
position and, when the handle 36 is moved clockwise toward the open position
as shown in Fig. 4 in order to put itin the open position for the maintenance and
inspection purpose, then the toggle spring (not shown) expands to rotate the
handle arm 35 clockwise toward the open position.

However, during the movement of the handle 36 in the clockwise
direction or in the direction of the arrow A, the first restriction pin 43 disposed on
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and scattered upon the current interruption do not deposit on the restriction
portion, realizing a stable opening and closing operation.

When the restriction point 50 (shown in Fig. 4) between the stopper 41
and the cross bar 26 is located on the outside of the frame 40 as viewed (arrow
C) from the arc extinguisher 27 which is the molten debris generating portion or
the opposite side of the opposing surface of the frame 40 facing to the toggie link
mechanism 34 shown in Fig. 1, then the frame 40 can be said to intervene
between the molten debris generating portion of the arc extinguisher 27 and the
restriction point 50, further increasing the above advantageous results.

Also, when the cross bar 26 is moved from the contact closed position
shown in Fig. 2 to the contact welded position shown in Fig. 4, the stopper 41 is
rotated counterclockwise about the shaft 42 by a distance corresponding to the
gap G (see Fig. 2) defined between the cross bar 26 and the movable contact
member 23 and the handle arm 35 is moved to the open position. When the
restriction point 55 between the handlie arm 35 and the stopper 41 is positioned
further than the shaft 42 which is the center of rotation of the stopper 41, the
amount of movement of the stopper 41 is increased to allow the handle arm 35
to move further toward the open position, decreasing the room for ensuring the
isolatin function. Therefore, the restriction point 55 between the handle arm 35

and the stopper 41 should preferably be as close as possible to the shaft 42 or '
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side of the handle 36, as viewed in Fig. 4. Therefore, the load applied to the
restriction point 50 (shown in Fig. 4) between the stopper 41 and the cross bar
26 is decreased, thus improving the mechamcal strength requirements to the
cross bar 26 and the stopper 41.  The restriction point 55 between the handle
arm 35 and the stopper 41 can be located higher or closer to the handle 36 by
providing an opening portion P in the stopper 41 at the opposite side to the
restriction point 50 between the stopper 41 and the cross bar 26, permitting to
further decrease the load applied to the restriction point 50.

Embodiment 2

Figs. 5 to 7 are enlarged side views of the main portion of the opening
and closing mechanism of the circuit breaker of the second embodiment of the
present invention, in which Fig. 5 shows the circuit breaker in its closed position,
Fig. 6 shows the circuit breaker in its opened position, and Fig. 7 shows a
position in which the handle is moved toward the open position when the
engagement between the cradle ‘and the latch of the opening and closing
mechanism is not released and when the welding phenomenon occurs between
the stationary contact 22 and the movable contact 24 and the movable contact
24 cannot be separated. In these figures, the components 21 to 43 are similar
to those in the previously described first embodiment, so that their explanations
will be omitted. 57 is a restriction pin secured to the lower link 28 and is
projected toward the viewer in Fig. 5.

The operation of the circuit breaker of the structure as above described
is similar to that of the circuit breaker of the first embodiment and its explanation
will be omitted. When the handle 36 is moved clockwise toward the open
position in the state in which a massive pulse current flows through the circuit
breaker in the closed contact position and the welding phenomenon occurs
between the stationary contact 22 and the movable contact 24 in the state in
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However, as shown in Fig. 7, during the clockwise movement or the
movement in the direction of the arrow A of the handle 36, the first restriction pin
43 on the handle arm 35 engages the second restriction portion 41b of the
stopper 41 at the restriction point 55, thereby rotating the stopper 41 about the
shaft 42 in the direction of the arrow B.  Then, the first restriction portion 41a of
the stopper 41 abuts and engages with the second restriction pin 57 secured to
the lowr link 28 to prevent the handle 36 from further moving toward the open
position. 60 is a restriction point between the lower link 28 and the stopper 41.

According to the second embodiment of this invention, since the first
restriction portion 41a of the stopper 41 engages at the restriction point 60 with
the second restriction pin 57 secured to the lower link 28, the handie 36 can be
prevented from moving into the open position and, since the first restriction
portion 41a engages the second restriction pin 57 and the lower link 28 is
subjected to a large force pulling it upward in Fig. 7, the operational force on the
handle 36 can be used in breaking the weld between the contacts 22 and 24
when the weld is weak.

The present invention, having the above described structure, has the
advantageous results as discussed bellow.

By providing a restriction member and arrange it such that the restriction
member engages the handle arm and the cross bar upon the contact welding,
the handle can be prevented from moving into the open position, and since there
is no crossing movements of the components in the vicinity of the position other
than the position at which the opening and closing mechanism portion is
restricted upon normal switching operation or the tripping operation, making the
high dimensional precision not required.

Also, since the restriction portion is located at a position far from the
molten debris generating portion such as the arc extinguisher and since there
are various mechanism components and partitions intervening between the
molten debris generating portion (the arc extinguisher) and the restriction portion,
the molten debris generated and scattered upon the current interruption deposits
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Also, by providing a restriction member that engages the handle arm

and the movable contact side link of the toggle mechanism and that prevent the

handle from moving into the open position, the handle can be prevented from

moving into the open position, and the operational force on the handle 36 can be

used in lifting the lower link and the breaking the weld between the contacts 22

and 24 when the weld is weak.

INDUSTRIAL APPLICABILITY
As has been described, the circuit breaker of the present invention is useful as
the circuit breaker for protecting various electric devices used in the power
distribution system.

10



S 1 109%@& ()-F 109%@& ()-"!10%@& ()- | 10%@& () -
109@& (.) - FL! 109@& (§)vwww6%x(~z =1 133/@ 0
3-10%& ()-!1V @1 10%<& ()-!V:!110%J& ()- 10@ 10@
L0@ @109 () - LO%E () - XYVYY[N[\aB-\= 1 10F&! :!10%e& ()-
109& ()-!'n " 110%<& ()- 1109 ()-1 10%& ()-1 109 ()-\X\\\]]]dE-\= 1

10Y1: ! 10%<& ()-Y.: ! 10%& ()-z L- 10%& () - YO* 10%& : '
. . . ) -F(: 1 10%& () -
& 10%c& ()-]j MAMANG ~ @1 1010%@9{-&&510%@: ()-()10<( 10< 0

A circuit breaker comprising;

a ovable contact ember opposing to and capable of separating from
and contacting with said stationary contact member,

a cross bar rotatably supporting said movable contact member,

atoggle linkymechanism for driving said movable contact member;

a handle pivotally supported with respect to said toggle link mechanism
to predetermined relative positions of a frame; and

a restriction member rotatably supported at one end from said frame and
engaging with said handle and said cross bar when said handle is being moved
into an open position in the state where a stationary contact of said stationary
contact member and a movable contact of said movable contact member are

welded, thereby to preventing said handle from moving into the open position.

2 A circuit breaker as claimed in claim 1, wherein a restriction point
between said restriction member and said handle is positioned closer to a center
of rotation of said holding member within a range at which said restriction point
can be provided on said handle.

3. A circuit breaker as claimed in claim 1 or 2, wherein a restriction
point between said restriction member and said cross bar is positioned outside
of said frame.

4. Acircuit breaker as claimed in any one of claims 1 to 3, wherein said
restriction point between said restriction member and said handle is positioned
further from said pivot point of said handle than said restriction point between
said restriction member and said cross bar, and said restriction member has an
opening portion formed on the side opposite to said restriction point between
said restriction member and said cross bar.

@A circuit breaker comprising:

a stationary contact member;
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a cross bar rotatably supporting said movable contact member;

a toggle link mechanism for driving said movable contact member;

a handle pivotally supported with respect to said toggle link mechanism
to predetermined relative positions; and

a restriction member rotatably supported at one end from said frame and
engaging with said handie and a movable contact member side link of said
toggle link mechanism when said handle is being moved into an open position in
the state where a stationary contact of said stationary contact member and a
movable contact of. said movable contact member are welded, thereby to
preventing said handle from moving into the open position.

6. A circuit breaker as claimed in claim 5, wherein said movable
contact member side link is provided with a restriction pin for engaging with said
restriction member.

7. A circuit breaker as claimed in claim 5 or 6, wherein said restriction
point between said restriction member and said handle is positioned further from
said pivot point of said handle than said restriction point between said restriction
member and said movable contact member side link, and said restriction
member has an opening portion formed on the side opposite to said restriction
point between said restriction member and said toggle link mechanism.
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