FUNCTI ONAL SEPARATI NG SPACER OF THE CARTRIDGES IN A MULTI POLE SW TCHGEAR
DEVI CE AND Cl RCU T BREAKER TECHNI CAL FI ELD The invention relates to a
nodul ar | owvoltage nultipole circuit breaker wherein a trip device is
common to all the poles which each conprise an i ndependent breaking
cartridge. The invention relates to a néw architecture for this type of
circuit breakers in which the conventional double enclosure is nodified to
optim ze the nodularity for different functions and/or sizes to be

“par aret er | FINIGTTONALr SEPA RAJING. SBACIEROFTHH BRTA R ERADGESoRN A

| ow vol t age MWEETPPOL B 'S WATRCHG AR PEVICE A @Rcmicm&Kmaker
as described in EP O 542 636 and 1llustrated in figure 1, conprises

doubl e enclosure an outer case 2 of the circuit breaker 1 houses a
pluralityp lifeFpp@l p current breaking units 3 between a |ine-side
term nal strlp connected tothe line to be protected and a | oad-si de
termnal strip 5. The set of units 3 in the case 2 forns the breaking

devi ce 6 _whi.ch is connected to a sin Ie tr|F device 7 at the level of the
| oad- si dd EARYRNAGN relples k2 eodEa&wvuﬁ fagg migfipeje éapmbhre@sﬁrtwhea@@ate@ﬁwwes es
a case in t he e r

enat ond® olnfftat REE A pORUAAAICIR oREERS RS MRS Menl BrfiRlel Glthfiee e

cl osed Cum\reant)nfﬂem\t\tspQ:SIat hew, arakis@airat fod thist typanofalcﬁcﬁxtbrmutssm n@hlahané)er
One of the units 3 is associated with an actuating nmechanism8. This type

of archi taBYgitianHaoublkeenglnsuts! is madita 9geptivnize &mpﬁgarwrfm didkeranit Aepcsings
St or age aghPs I NGIBIMLAL Ik ol bisly caking units 3. Assenbly of

the circul I'S noreover [e. Different technol ogica
choi ces have been devel oped, in partlcular as far as the nature of the

br eaki ng nechanismis concerned, with however limts for each of them For
exanpl e, SIAEEYN THE d&hect i ons, some circuit breakers use direct rear
plug-in between the trip device 7 and singl e-breaking device 6 (EP 1 126
487) . However, single breaking reaches its |limts for certain electric

per f or mang esnveRtlom %wma%dmehipom §va1tdh%8ar SRS I, Gehdrally 8 2keiiis bleak&e as
doubl e breaklng in parallel (WO 01/392 whi ch inposes a notable vol ume of

t he cart deggbsd 3n R 542 @30etnsf igpgrased mwrwld@%ﬂmse@ neioclb}f:cqnctoseueeakeutgr 1
th a l EP. 0 542 636
Wi a %ns%eﬁ (RI l?hg cn‘cﬁ tvﬁ%{ﬂ(e‘lgol gélhse uraJ ! Cﬁ)g &;1 e cdlrlicgti (&]I:eﬁkl&gdmlté § )

limt the siZe as far as onc

breaki ng behieh £0as stteveMBinal &a 4 @oﬁleueﬂttbqab lﬁltaftease plotdch@ hRC RtbLNsiaé
the nose 9 of the apparatus 1, part of the cover fromwhich the

trippi ng Wranelestap I HEhcasatweft urng: ?Jree Hapicssn 8 lonps jhs brﬂalmxgsdavgcet ﬁewlusle ipf

asymmetric fr t n.the rther t of
the gaseéx)iné‘z“‘cveg1 cﬁ“&@% iy dpyige 2 Fhﬁel %roégl}g Q’ %’”@'ﬁgé%n? ﬁgtlﬁsﬁﬁaﬁglugu i ch
it is th%’[s%féhlll%dlcﬁﬁﬁﬁ AbndpPist PLER! inbYhRANLEB AN housAT LbikaRRE! HEHBAIsRN G OF
accessories to prevent nuisance arc flashovers. Furthernore, "existing

rotary dqxaﬁiceldyme&lastr@ledmm cfentace s edtala annpen tdlsemgagm posigod paht cbfsed he

trip device 7, e. via the fage co r|S|n t he . nose hand| e_of
the i ot B diosHionuapgHe GVt R s £E e PR R oPne Gh AR Bign dho

conpl ex 38&RMldYwith an actuating mechanism 8. This type of architecture has the notable advantage
of reducing manufacturing and storage costs due to the modularity of the breaking units 3.

Assembly of the circuit breaker 1 is moreover quite simple.

Different technological choices have been developed, in particular as far as the nature of the
breaking mechanism is concerned, with however limits for each of them. For example, to
simplify connections, some circuit breakers use direct rear plug-in between the trip device 7
and single-breaking device 6 (EP 1 126 487). However, single breaking reaches its limits for
certain electric performances. To overcome this limitation, some circuit breakers 1 use double

breaking in parallel (WO (1/39231) which imposes a notable volume of the cartridges 3 and
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SUMVARY OF THE | NVENTI ON Anong ot her advant ages, the object of the
invention is to palliate the shortcom ngs of existing multipole sw tchgear
apparatuses with double enclosure. In particular, the object of the
invention is to take maxi num advantage of the nodul arity provided by the
use of single-pole breaking cartridges and standardization of the tri p
devices. One of the objects of the invention therefore ains to obtain a
SWi t chge&lerttfemi g darge idthed! thy @rcsiidoessison vafh stlemsr fpoich Wieiveden sgdlesc tOther

fromalimte ts.enables different criteria_ of use to be
sati sfi eBHC‘thfﬁa?eﬁ ¥ EREP st gg&}ﬂ@“&?@ SHESEBT 3 i HHB THERNEPEcE By ptingoteR
rail or pegdle b?eaﬂl %’%‘% HEL KdWRbEE allo b WRRIhIR) e PEE p@qaﬁah%ﬁ R U ERose 9 of
Li kewi se, one of e objects of the invention is to facilitate

i nter chaﬁ@eaﬂmalratuy lofthd hnertt off thedewicc efsorh owhiapphe dtipgieg lwadipr of iingacaathg
swi tchgear devi ce, Anot her object of the_inventi ong s the ruggedness of the

SWi t chgeJtECENIR eB oRRSTESs: | BIROYOE: HiGe M0 AP G EPTA, Plgies olfe hegsapipgts.
whil e at Fﬁﬂﬁer%@@ thd Qﬁlalﬁ%e@.ltﬁgpr g‘% %ﬁéﬁﬂtv ﬁ' Plols H)fheqflrcﬁﬁ'%réjaﬁ ?%nthcs h‘}

the avail able val'ues to avoi tting I n panels. r exanple

for a 16CGrAimly ehidh brieakeeeford epdromet@pldtedidiygity mbartsheafswyi peingear arton ce
i.e. wWthout accessories, .is abo:&lﬁsﬁo mm_ 3 To optim ze f|tt| ng in the
panel , aATERYICHE] BEYCHIiECs AFelitshayers Furberastes existing 1ol dauble hecakinger

of the SgilichasahaREYhGSHMdvih BRAGG of fielthip db@kah, NELAMhe tERLoMKANRE fie | OF

the sane 160 A circuit breaker, the 4 se’1s loc mthe
top of theseuhiahd thEhieansld mﬁnhera:ﬁcmt &madedl,byhfr:}lngmesl\tsaltm diffiauldedef ton@dction t he

cl ai nB Whlé:h foll ow.
complex assembly.

SUMMARY OF THE INVENTION

Among other advantages, the object of the invention is to palliate the shortcomings of existing
multipole switchgear apparatuses with double enclosure. In particular, the object of the
invention is to take maximum advantage of the modularity provided by the use of single-pole

breaking cartridges and standardization of the trip devices.

One of the objects of the invention therefore aims to obtain a switchgear device achieved by a
succession of steps for which selection from a limited number of elements enables different
criteria of use to be satisfied, in particular the type of assembly in the panels (fitting on rail or
not), and the pitch (metric or imperial) between the poles. Likewise, one of the objects of the
invention 18 to facilitate interchangeability of the trip devices for apparatuses comprising said

switchgear device.

Another object of the invention is the ruggedness of the switchgear device over a low-voltage
range up to 630 A, or even 800 A, while at the same time keeping the height dimension of the
device within the available values to avoid problems of fitting in panels. For example, for a
160 A circuit breaker, the “overall” height of the switchgear device, i.e. without accessories, is

about 130 mm.
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According to one feature, the invention therefore relates to a spacer
enabling a different assenbly of the switchgear device and in particular an
absence of a fixed double enclosure in which the switchgear device wll
have to be inserted. The general shape qf the spacer depends on sone
paranmeters of the breaking cartridges with which it will be associated, but
the functions and the general principle are cormon to the different ranges
of exi st ilngptiawire fitdgesin the ppeglt amswearobjdcopt thebineeitiongs devenss: diadioss ofithe

~switchgear ap atus, of circuit .breaker type c risi a plurality of

si ngl e- pS?‘éertfﬁgtéﬁisWémgﬁaf ge‘r”_ﬁe t'HE FOPFH OF l'g t8§?ggighb£°?§§€ﬁpg’ag it fthﬂgsé“}es
separ at edgh NN ®raRbIRRUY hith kil bbAas4DY nﬂn?&"ﬁpﬁl@,t%?t@ﬂﬁghﬂﬁ to the

i nvention. The spacer thus conprises a central partition a part of which is
of a shape substantially included in the shape of the large face of the
cartridge,and an end pa f .whi ch enapl.es poper connections to be

poSi t i ongﬂ(]i“.3 S&HH"‘@&?{?YIBT"E B%&FFPYESHOV é‘repfﬁigfl‘é‘}l &b‘ﬁ%%ﬁ%ﬁ/wg’ég I arrangenent s
enabl i ng advant ageously tight securing between breaking units and spacers
such as passages for rivets, the stability of the connections with respect
to the spacendsgstichnadeatigeyuthenmvprtainutherefimeerslatanic papsagendilidghe different

functional elenents such as_the sinultaneous drive rod _ of the breaking.
units. A@%?SP’&?E%@P '516 SYItREEPEITVAT W8 drrisHiar 2n apsspes el 3 redhdeublgenchysuihia
si mul t anges, ME kYRR e | ' e qHag! '

enabl i ng rmverrerslt %fggtfhe #%?@ga%gﬁb%%g%ﬁgggg%rgegéltsf}%@ %}tﬂ%‘%@cﬁf@e@ ?dnsg
uni L s and?tﬁmmepp?ampta of die aredkiag c:carmd%elosemth wmcbe: S;qaﬁewtedssumateﬂihgut_ the
mechani c assi stance neans are preferably energy storage neans and in
parti cul glim&le%%qd_sfge gel%ﬂ_aﬁ PTBRIPKHIT RYmPRAC tedtiiePniyanessof exisere eatgidgpacer
according to the invention is extended on a side orthogonal to the end part
and designed to formthe rear of the breaking device facing the | atching
wal | of fiheasivutachfpear baphiagadevicebynddsrea GwitoRgear hppirans edgesultttiredkeargpe

per pendi cul ar, thereto, The edges can be flat or designed for fitting on a
rail, fofCBREHPE 8 Pllirelly 8T sinelstrpds bisalgne 4aids i the fom oftacgartrgen gagh canrigpets
passes t it (NN T LGk .andon its 4
edge des?é ne é};[ Iggg)etﬁngi%pééPrg{g% gld?%ég( (E)lfsb?(%é agpeo\lr/(irhg%wlkhgeﬁﬂs%zmﬁ hghes%@raf'lgce
vi a whi ckhusaongeiseon ctrdl hertitioner pirdef tvbifdii il 9 shtpd hebstinaalky nEluded s tean
be perforned. fThe sl ot acf_ts as creepage distance b forlmatl on of an air
tsEfacE be shipe®! thfolarssdage |th%cwg@§£néﬁg eng §aré|:0fréfh @Agb eﬁmwdcanfﬁctlons to |
par al | or O RTREREIEE SRrpCBathBRGR, PlefGY b EiodL FF PR -SL TR | "
partiti oadvinfagebssleightRadlringt ewhal Well@hd Gnitiesidapackrd Qichfdspai@cth®r Bvegki ng
device onto a nounting plate so that the stresses due to positioning in a
cabi net & dathkiy cdtle ¢aakesiionp with resnscsiodbe spacervivechsisgecwing metubepheasethdhy
o corpl Bhsrtart eiupE el BrEee o e ShREh b SuSaodt By PRl
part of taheoRalpt fold pRIQREICAEELENER, freddd€ fdriclie P tRf sibh®ah&ub Gkive THE 110! €
passing through the partition is preferably located in a support for

L itting gsa@wﬁl wfmtm@:hbnigalkasrsg;taﬂle0|m;ans mglslnr@wmlolatﬂnyntﬁaﬁ diel gid bTiwbdl:m the

ot t om edge. e.su rt{ is alsp confiqured to allow the termnnal c i ng
sor eve. ¢ 6ORSEN TR eabiaheaBtbis Spa Beliutind vt P ECPSRGe B

o the partiTraanRel Wstitulc s g HRPaL prelRi el ol mhahs ol PR,
si tnﬂl e- Popmpng_ttdrsig?sprfr(gr ex?rrplbe ]9_ui de grooves and/?L [re?Rs for coupli gg
Wi atrip device, for exanple by fixing prongs, so tha e spacers an
the cartridges to which they are nmechanically secured by the clanping take
up the stessas obnhids drh i i -

adj oi ning the eég)e t%:& 0\?i‘é“engp\%E%fha%??{gggrtg?%lSz%{@ﬁ gﬁ%tg?de{d@ %%ﬁ% IB?[P‘S Cm(?éﬂan
be provi dethewnt! panrahbdgaged tprfotw tierramadshalecakisgatievige faougithgmidhatg wileof
termnals. According to the nature of the extinguishing chanber, a

pr ot uber AHcBVIHFNEEHSPPBFUSTON PE YJanpier Bt afges sTiicledie PChpopdislay dharggp. The

renoval %P%ets N&n %ﬁsfﬁ? o%geﬂﬁngﬁ %rutﬂﬁﬁg B4 ¢ i?,r}'gpg)%a%l% g/}f\{ﬁqi S%Hﬁldiep;tyr%vf%led g‘j‘cht e

hal f-circ so that t anping screw o can pass throu
j uxt aposildtelang @hwl. wWo skppases tabughing dndqaki ethe partition in its thickness and on its
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According to one enbodi nent, the end part of the spacer designed to form
the top of the device remains open, i.e. the assenbly of the termnals can
be nodified when the spacers are clanped and secured with the cartri dges.

I n anot her enbodi nent, this side via which connection to the |ine-side
termnal strips of the breaking units i & performed can be extended by one
of the top edges perpendicular to the bottom edges and central partition.
5 Prefer a:tbgeydesigned spelecsedrigths japndtthd daficeni.¢.lonrths pafice v witieh cemectadn to

ade 1 olenbOR-HER BTG 1 GO ERE Tbnctt bt MG kLo b A oR AD Eothe

i nventi Oﬁls%n%@%?%r%a%%}{ ok ¥ afr ac@éyeﬁlféeﬁltw%ﬁéu%n\%% H%ESCQ]@Esedﬁrféh%gs Ripihhe
central partitions, the bottom and one sid ich are fornmed

j uxt apositd gncloksds) he sdges t@thee:anidasiqmdeﬁalue'ﬁﬁerqepageamlsmdes dn pefallthwitlpdtet om
edges can for bst ant i aII hermetic pottom.wal |, ance assenbly and.

ol anpi ng SR HEdn L F i B8 GREFaHSIERGN BRH TS AR eorTs HEF b TEiges
[ any T acBnd iR hifl Qf?:gk\‘\%tcf&v% I8! meRRiRPARNG Rl 1RASHRES Al {he
connection termnals of the breaking units, and the other passages i nposed
by sai d pnsitisping on a exlangtl @ chgass agen hplbyrthﬂfrspaaérso’fhet flet cgzasimsmpm&ml by any

i nventi on alsorela es.to a_set of aagtlu aI of S|ml cerstht can

be j uxt apB§BalegtEnLel ¢y fuRcUPRAgPaghY 3625\)’ IatRFO ?faaces‘i’ PBPUATY S % ng
uni t. The, gt aRfe SRAGSHTR &0 sQ?en?QfHﬁJl %@%&)ﬁﬁ'&'%@‘%ﬁmﬁ'&%&ﬂ &ideof YR end

cavities and constituting an enclosure able to accormodate plurality of
br eaki ngthiokress dfbe &ogr.f or m ng a breaking device with which a trip device
can be coupled to forma nodul ar switchgear apparatus. BRI EF DESCRI PTI ON OF
THE DRAW NGS O her advantages and features will becone nore clearly

appar ent i g d é;bg?lhg ltﬂr@?ﬂ%@ﬂlegﬁﬁﬁfdnms 3?&619% gH@Eattécﬂﬁl £y ?HRC}EH ilieh) %1 cQ)fveIt be

i nvention, give strative and in no way restrictive exa

pur poses tmﬂnyaMngrieﬁsemhhﬂantmuy reradippente doftomuxdes.. Tie gppert 15 aled c@’(ﬁgm&si

al r eady been described, illustrates a |owvoltage nultipole circujt breaker
wi th doult éllewcihe SEmRnglcelBMBINEgora S IePPitBrough Advantageously, a sealed element

protecting the screw is associated with the support. Opposite the end part, each surface of the
partition can be provided with means facilitating association with a single-pole cartridge, for
example guide grooves and/or means for coupling with a trip device, for example by fixing
prongs, so that the spacers and the cartridges to which they are mechanically secured by the

clamping take up the stresses of the trip device.

On each surface, on the end part adjoining the edge provided with the creepage distance, the
partition can be provided with orthogonal protuberances delineating housings for the
terminals. According to the nature of the extinguishing chamber, a protuberance on the top of
the partition can delineate a passage for removal of the gases. The protuberance can be
hollowed out into a half-circle so that the clamping screw of a terminal can pass through the

juxtaposition of two spacers at this location.

According to one embodiment, the end part of the spacer designed to form the top of the
device remains open, i.e. the assembly of the terminals can be modified when the spacers are
clamped and secured with the cartridges. In another embodiment, this side via which
connection to the line-side terminal strips of the breaking units is performed can be extended

by one of the top edges perpendicular to the bottom edges and central partition.
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Figures 2A and 2B schematically show a single-pole breaking unit and a part
of its case for a switchgear apparatus according to a preferred enbodi nent

of the invention. Figures 3A and 3B represent steps of fitting of a

swi t chgear apparatus according to a preferred enbodi nent of the invention.

6 Figures 4A and 4B show a spacer and a§senb|y t hereof for a breaking

devi ce according to a preferred enbodi nent. Figure 5 shows anot her

enbodi ment for a spacer. DETAILED DESCRI PTI ON OF A PREFERRED EMBODI MENT

Wth a cqoncerp fqr sinplification of presentatjon of a preferred enbodi nent
of the i \r/%ﬁ‘iagiynﬁletsﬁéceé% @rﬁéﬁmgleérwﬁ&vﬁrr@saeﬁ@o P%‘Hﬁ‘éa?‘%&%é?‘if%?fiﬁe Fod in

part i oul BbubiitedstOohe- Aol SAERLAIEDy AT Ao HGBLAKLDD 1RSI ot |

be described inrelation wt n of use In the circult

br eaker 1wo spdceistaedoridingpb sieinventen patasds,a dahizy,app@aiallel wallsf efguirieh dre fodntidd t he
nose 9 conprising the vertical handle parallel to the |1 . or mountin
plate, tRE WG FrEIS] BELHEBM e FRm drheTaiids ol Wiigh Arediormes by juaganopidon iOBgle
| ocat ed SLrln. i Y/ t f -
ol at i ve CSBE T caaPuALe THENDIBHIGH L theboon| R el O afbsliifuS hehfinic
be i nt er poed@dvaboscel dspaniblngnd akiping have been terminated, whereas the juxtaposition of

not

the top edges if any forms a wall provided with at least one opening for passage of the
connection terminals of the breaking units, and the other passages imposed by said units, for

example a passage for removal of the gases.

The invention also relates to a set of a plurality of similar spacers that can be juxtaposed so as
to form at least one cavity for a single-pole breaking unit. The set of spacers can be completed
by side walls closing the two end cavities and constituting an enclosure able to accommodate
a plurality of breaking units thereby forming a breaking device with which a trip device can be

coupled to form a modular switchgear apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and features will become more clearly apparent from the following
description of particular embodiments of the invention, given for illustrative and in no way

restrictive example purposes only, represented in the appended figures.

Figure 1, which has already been described, illustrates a low-voltage multipole circuit breaker

with double enclosure according to the prior art.

Figures 2A and 2B schematically show a single-pole breaking unit and a part of its case for a

switchgear apparatus according to a preferred embodiment of the invention.

Figures 3A and 3B represent steps of fitting of a switchgear apparatus according to a preferred

embodiment of the invention.

PCT/FR 2010/000594 2671 LPu



A mul tipole switchgear apparatus according to the invention 100, generally
a-circuit breaker, conprises a trip device 7 associated with a breaking
devi ce 600 conprising a plurality of cartridges 10, or single-pole breaking
units, each unit 10 perform ng breaking of a single pole and being

advant ageously in the formof a flat cafe 12 nmde from moul ded plastic with
two parallel |arge panels 14 separated by a thickness e of cartridge 10
(figure PRBurcsThe apddB sh2wi ssfaoemand dsyentbip theaedfSor abicakingrdef e abtordipges ant

m nor sy tr red to one another by any suitable nmeans and each
conpri5|gn%ﬁ“¥ﬁwa§%ﬂﬁ 14. As illustrated in a preferred enbodi ment in
figure 2A, a conplenentary system of tenon and nortar type enables the
parts of case 12 to be adjusted to fit one another, one of the two parts
conpri si Aggusud slableanpttengmbbdinent for aspwesses of the ot her part.
Arrangenents 18 are furthernore provided to enabl e juxtaposition of the
cases 12 of the single-pole unit 10 and securing of the latter for a

mul ti pol HIcFARUH DHACKAFTION OF APREFERKED EMBBDIRtENRO! € unit 10 Torms a
cavity housing the breaking elenments. According to an illustrated preferred
enbodi nent, the breaking nmechanism20 is a double rotary breaking

mechani s The C|rcgﬁt breaker ?0 accordi to.the invention is.in fact
par ti cul Ariff2 dedieghty simplfigatap gl prestniaiog tﬂ@ef?&e@ sxoRdigrat of the Ayt

single b[lﬁagle%nfga}foﬁﬂés&}?%btﬁé'fsf“hf‘chgfg/hﬁ' aﬂg)lif(atttl&erlnoarnﬁ gleggﬁfﬁgﬁgegfg s{ulf@ ¢ gooff

t echnol ogi cal choi ces e rota I ng provi
bet ween edretiges 8 fpaningrthaboekiagdesipade wild b platdrivad il relfptdont with igr positiont dfe
illustrated enbodi nent, the thickness e is, about 22 mmfor a 160 A rating.

The br eak&ig Wueh &isicdieii freaker hisditied i alacs in 3 prich sheopposifeiodisiie { yiith the
stati onapy. ﬁ H%h@fn% tﬂgﬁ)egﬁgphﬁr%l@g ]‘%gagﬁcﬁlg%gy ?n{duﬂﬁn% g?ae(‘ L an

strip 4 to supply 't ne an | oad de "term r|p ko t he
trip demeﬁwZUmE&thQHNMp@ﬂ(maﬁee&ﬁﬁpﬂhﬁﬂﬁcﬁe&@ﬂﬁﬁ&ﬂﬂﬂdﬁmgt@938ﬂg£7meﬁﬁss.
A novabl e conductor 22 conprising a contact strip at each end is fitted

pi vot i ngPRETRedhe Hir A f%‘é%Yec P‘Eﬁhtl(?fhtevw etrhy a5e bt actopst PPpemar @c-sdpaldat ed

fromthe ?gﬁgbﬁQQ%%H%QPq@ﬁhgéﬂﬁ q a current flow position in which they are
ac

in contac uctors Arc extingui shing chanbers 24 are
associated wth each contact area to limt electric arcs.

A multipole switchgear apparatus according to the invention 100, generally a circuit breaker,
comprises a trip device 7 associated with a breaking device 600 comprising a plurality of
cartridges 10, or single-pole breaking units, each unit 10 performing breaking of a single pole
and being advantageously in the form of a flat case 12 made from moulded plastic with two
parallel large panels 14 separated by a thickness e of carfridge 10 (figure 2B). The case 12 is
formed by two parts, which preferably present mirror symmetry, secured to one another by any
suitable means and each comprising a large panel 14. As illustrated in a preferred embodiment
in figure 2A, a complementary system of tenon and mortar type enables the parts of case 12 to
be adjusted to fit one another, one of the two parts comprising suitable prongs to enter
recesses of the other part. Arrangements 18 are furthermore provided to enable juxtaposition
of the cases 12 of the single-pole unit 10 and securing of the latter for a multipole circuit

breaker 100.

The case 12 of a single-pole unit 10 forms a cavity housing the breaking elements. According
to an illustrated preferred embodiment, the breaking mechanism 20 is a double rotary breaking

mechanism. The circuit breaker 100 according to the invention is in fact particularly designed
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Advant ageously, each part of the case 12 is nmoulded with interna
arrangenents enabling a relatively stable positioning of the different

el enents conposi ng the breaki ng nechanism 20, in particular two symetrica
housi ngs for each of the extinguishing chanbers 24, and a circular central
housi ng enabling fitting of a rotary bar’ 26 coupled wth the novabl e
conductor 22. It is advantageous for the rotary bar 26 to be surrounded by
two fl andes- plbldtcetéoractaﬁﬂngmi maplar&GOo%ulfar \ds'clbémglm@seaﬁcmg mme hait besuffeaet.

_French Pat i cat.ion 04456 nti S|n ol e br, akln uni t
Conpr 1'si Rl BerFEpe SRR B sagoe ooy b Tt DTSR e G B e e

uni t andmaué 6t Bet\bée%aé‘l@crm@%@ﬁéﬂn%nﬂg 2RI a%e%hc&%ﬁbﬁem) artTJh‘ParCﬁPﬂaEQHuﬁﬁtbﬁ' ng
of the case 12 can thus open out onto t%e out si de at the l evel of the axis

of r ot at embodimenh¢hdthickBéss\a ia aboutt GE eniB8orcn | d0ab oatatg. ng Wit h a prot uber ance
of the flange-plates. The single-pole cartridges 10 are designed to be
driven sinultaneously and are coupled for this purpose by at | east one rod
30 (figunge 3MakidsmPdahistUI@ls tH‘lES tdRed BVEL Qe IMGeRELn 28 siditthafPeon g@thl e
by hol es 32. Accordlng to a preferred enbodi nent, a S|ng e drive ro Ois
used anddesgiedgabt comnecadé)ybzlrmemqhﬁr egemalstiph eo e piowet bgpplyolim wfd tgra land- of

acircle enablln $ nohi | i zat of the rod 30 passing through it
bet ween W& WHHR ﬁE“H‘ %ﬁé’éP@F‘Gﬁe gn‘%ﬂﬁﬁé"t S SASFESTRTISEha C‘Pl'ﬁeSPﬂ%h’é%rB%Pai“%?ent
with fla | At QIR |

fl ange fggﬁﬁgfﬁéﬁégb%gggggéong(%e S|§§f%3h§%ﬁg&§Plve rogﬁgg %u%ﬁ cg%%}

to a prebemeed anbpe pesition fmt\vhmly thé dohmct @ﬂr@syarbrslepkgeteaZf,roraGthe Nst@tionary
si ngl e-pol e breakln% unit 10 is "reversed". It is desired (see flgure 3B)
e

for the AORMCHTognd: Rectrtrpbrilosy Rosgiopcil thishe fhear arE0l CORAYT Wiingpchhef the
passage t fy

inits s%gﬂéard|ze§ i@f Eﬂﬁi???%%ﬁmg ‘tgﬁégﬁgé Hdﬂ@igg%fggﬁ%ﬁﬁ€ regb
100 in opkraicianes. so as to [imt the nunber of references of the
prefabricated connections of the installation system and in particular of
the front panels. For this purpose, inversion of the direction of rotation

of the b e ] t he

rip devisy Qe iRt RPERRReeing coft 12 P nRARRE TP e BN ARl Bosubl

t he | i nerdhhely eable pobidibningrofitiadiftant plefehs dogipasidg thd@rehiiag ineckdmidndRo, | n

this configuration, the case 12 of the breaking unit 10 advantageously

further @bPRHICYIBE tyPryAYRGHERl housaB |fwge%ybt ofnihg atipauishing rbaghers f34ownd &

descr I beg !élﬂa],p(%qlh ﬁ%u@lrng ) |%:11I1 r}f’tnngg% gpott ézg(glg)?éh \gﬁl 819 Ig vAh%Ke COIﬂEllllét(l)I'ed
rea unt t a

breaklng evi ce aV|n e S|ng e-pol é conpri sSi
contact bpj fge aawdua.‘geb@yfdr thE LRSI bk DEP! 18 iGrodRGeESHE tw@lthgeeplatek @cﬁi@g:m at
each breaking, gases which nmay be charged with polluting particles are
gener at e@articnlapaifstbe@una% f¢1hth6hlelttalr ¢seexdtrendu Patentn gppdivaitre fR GU04456nentiled:
cont act t.er referabl e ases ama from
Che. equi piBRE TRl SHEURE it bpRrf ey A ol Gt hush e Fr e SSnBaa Pl ar
at a di stadeenif 4nvifchR bidakBr SRYirfien 7oﬂe/rshemdme”§)enﬁlc%ﬁttrﬂ%hﬁngefith%%eefzor e
very sensitive. Conventionally, including when the direction of rotation is
r ever sed cawthuis @pem but dreo éxchawisitle gathedeved op éref prisreldrotaivaradshe ba X6 tie ardgle ai |
(back mal%) i d/ or Qﬁﬁgrneath t he ggﬁt ctlo termnal strips 5 of the trip
devi ce 7281°PHROrgtnE THHLA RERIVRGANEE Q PREPGESes towards the top, and if
possi ble towards the front, of the breaking unit 10 to avoid pollution of
the bottom part of the circuit breaker the 100 and the possible electric
arc fl asAbeeisle-polateedritifxer Bhetehdesignegpar be clilven sintilanselsit ant aaldoypled for
rect angul ar shape, of the enclosure of _the breakjng nechan sm 20 is extended

on the f ﬁ%ﬁpumoa%bmt CRlEO é%é%feg%éﬁhép pagicpiar gt the leved, Oarhreé@f 20+p8dfgx ¢ er
towar ds teE t:u o h%'h%eﬂt Qe EE) a}PereFrcé %&%Bhfﬁ%n‘(\‘z{[%él@ﬁr&é bdy ﬁ?\é'u%ﬁd % d o

towards t part of 't ear apparatus 10 an open
Furt her meeeh pihef gasel? édirﬁmsieha lﬂmmaaqn teo forachiesh m@ dﬂ‘zecmlaensﬂdag dr @3 nal

strip 4 are advanta eously al so directed towards this exhaust channel 38 to
be noved n%lyzappgmf od 30 passing through it between the current flow position and the open

position. In the embodiment with flange-plates, each of the flange-plates also comprises a hole

with a flange for adjusted passage of the simultaneous drive rod 30.
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fitting neans of the swi tchgear apparatus 100, in particular a DIN rai

and/ or nmounting plate, 9 and fromthe power connections. For this purpose,
a |lateral exhaust channel 42 is arranged outside the breaking mechani sm 20,
with in particular tw holes 44A, 44B opening out on each part of the case
12 towards the external channel 42 to tHe cartridge 10, which can be
hol | owed out in the wall of the case 12 or added between the cartridges 10.
As, according to the invention, the single-pole units 10 are assenbl ed by

neans of rs 46 to.formthe, double. encl gsure 4 L.s_.advant.a eous to
oo oy RRBLERS 10 R PRl ARt Gmens R dErt RECES R2u26 T pasin %
lateral t@:diie &Hﬁ@@ s 48verlsii Keis ldR& R dsOL flgrﬂe 3N %tlﬁfsg@l ofSRElBSY & £

of the breaking device 600 is in fact not med ‘by a noul ded case 2 In
whi ch t heirceit thréakged 00 Occmppbieg tha pfasﬂag¢ ifonatoveeante pf dlree hindl¢ ed. thAs:ontact

illustrated i.n figure 3 a nunber m | ar singl pole units
cor r esporidiAg"E @egﬁ%m?ﬂ} ef? & Snd égh %gn’émbiv%{ﬂnt %E’Efﬂgétrrecgﬁé @ F*é@“'i n
the ill U%&éa@aeq()@naoel%&&m& 50 e 1P inhied ’nqub@lf & qle%eyentc&e of &Rk Sﬁgfaeﬂé‘%ed S

provided with a conventional actuating mechanism 8, Is |uxtapose
nunber n<bnudctispacieths idbalkdipasadteémgatdimmaridouthraif ase ffottypanas. Bt taisnalrpssede

walls to.forma hreakjng.device 600 with_ double enclosure which can as
usual be 'RELYLR a?? ég \fr‘ilflﬂﬁﬂ% P? ARy 0 fnéﬁez bafrﬁgshaéﬂmpt@eﬁ% di°- difoPetetties

nmexi mim @&ﬁﬁﬂél%ﬂ?p ofto tt}ntetn Wlard &Molked J&%a?désthg ?Aa%ﬁ g éltcuhrb‘?ea}gl"% rgf

keepi ng the functional aspects: various options, suc he n

pol es, witlot finelsidé corinectitevticosind0@rip QG)Qtomhhithefroﬁt, bt kgp. deV| ce 7,... are
possible with a limted nunber of reference elenents. In particular, as
illustrated in figures 4 and 5, the spacers 46, 146 are made from nmoul ded

plastic aRthilRlolliuGRlRhe L@ £POE Rl brbifd b qosa%l_)@r?tg’% A6 ARAS dofhRRes

parallel to the rge panels he car ges ase

subst ant iaahhgenpeitp endiliay | @tmh@attdﬁeoit et pal ﬂ@ﬁr tat tdeafibd@ ,in Idicardinl B@hch
si de. Advant ageously, the base a spacer 46 is fornmed by two Ség?EtrIC

edges 54Rateghepﬁlﬁpaéaeﬁ%9%84ﬁ7 P%leﬂa bieﬁklaﬁ @zweJWwp@tsie@ﬁtoweoﬁmg ole
10
D housed Cak S uRECm Ry £kt bRt M oAl iRl Lo SR WAt ¢

46 cl ose fhidieatcavh bycabigagasth ehiamapbe thagtdbhipolbens biiticepaseimedtedair
clanped to one another, but other options are possible depending on the
st andar d@aftiutar igethenaict peinggishing ghaseheas 2hokem ylmpfa%@ tersinabstie ldt t om

edges 54 é}gzgﬁlet DJe 81'?&&%%9 éasé:g1 gw%} %f%l%n QH&E gﬁllg Oaéngc%%flg eprﬁ)lr(_'lrmcl { B} eak er

100, whi ¢h7 4N be aes] erent | clit
as illustgratied stipsf lrgpﬁrﬁéulér attah@stande REMQRY A Ml&anwinﬁshdﬁ@ g@@l@cmsm@ u&h a

way as to enable direct latching onto a DINrail, with a shoulder 58 10
therefore very sensitive. Conventionally, including when the direction of rotation is reversed,
outlet of the exhaust gases is performed towards the fitting rail (back wall) and/or underneath
the connection terminal strips 5 of the trip device 7. It is recommended to conduct the gases
towards the top, and if possible towards the front, of the breaking unit 10 to avoid pollution of
the bottom part of the circuit breaker the 100 and the possible electric arc flashovers related
therewith. In particular, the substantially rectangular shape of the enclosure of the breaking
mechanism 20 is extended on the front side by a gas exhaust channel 38 in order to direct the

latter towards the load-side terminal strip 5 (coupled with the trip device 7) towards the top

part of the switchgear apparatus 100, with an open hole 40.

Furthermore, the gases from the contact connected to the line-side terminal strip 4 are
advantageously also directed towards this exhaust channel 38 to be moved away from the

fitting means of the switchgear apparatus 100, in particular a DIN rail and/or mounting plate,
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and possi bl e suitable neans such as a | atching nose 60. For other uses, as
illustrated in figure 5, the edges 154 can be solid and flat. The central
partition 52, 152 of each spacer 46, 146 conprises a nain separating part

t he shape of which is substantially included in the shape of the |arge
panel 14 of the breaking unit 10. Its t i ckness d is substantial ly const ant
with the exception of the functional arrangenents, with integral noul ding
on a rearndifhm dfe pdvecrtaoonéntionsd e diyie pubEae, &ABsralTérhahigadhasied d2sigafraggedof

‘the cartridges, 10 is.designed tg.be coupled with rip,.device 7., at the

| evel - of CPHER: W7 RrMESTPARONE! Tt af Par o (e delse Py arEnebinec i
the encl Qs farft8r GRNcAEMRI BwdRN Ahd eRbr¥Bkharbl 8PS HeOLAEHI00 1020 idhh@nbRt t om
side of the spacers 146 can remain devoid of any protuberance (figure 5).

To faci | hoHoeedssientihy wafl dfilee ¢ase g 2de\aidded Detwieen theycatiedged vidn hagemaslingto
provide this side w th securing. ns, for ex le a fi.xing gujde _62

enabl i ng ”?%P“’ES%%%N © §@§E’r‘ﬁ’%@ ”g{fggﬁlsﬁr? @Sﬁfé‘lbi‘ﬁﬁﬂg e ef \RB r ‘% e Loy it'?fge
10 and t Eibﬁ’bl@f%ﬁbl%%r@ ﬁsgﬂ'iéjgd\glﬁ%%&ﬁ tB4al&BvahEs Bemi Quilided o fn*ﬂ%éﬁé' ifeaces

of the central partition 5 I's edge so as to enable easy, stable and
preci se iernlseist ¢ranndf42tlinerad inthk epguet €6.units 10, or even of the trip device 7
(figure 4A). The central partition 52 of the spacers 46 delineates the

cavities 56 in which the breaking cartridges are fitted. The neans for

securi ng (ihge & L9, 4R &Eﬁgﬂ %ﬂElE?Jre AR Y Bk QUh Rlie HQ &R 196 raLBRo B med

passage of rivets are provi The securing neans al so conprise

conpl eneblyar yioshiagessesd it hdicht the casségds| 1Y) dompleddn Byndtivealspaner ad6fittddGAY
cartridge 10 is coppact_and fornms a unitary,gﬁgh%nical ?Fsenblg,‘securing
bei ng st ABISEAEAINOHEWE Si-f §# CWBIRET &upl eudlar Anglrsirle gdly ToncrFrspesiing & i a
spacer 4 . i rar I t: :
channel - 38 T R B e R R o A PEREHEY ik o
in the eytdenaly e gantphneale, 14 ppdvitlhike widsa afnvehsombracniadge réthahietnwets t he
two outlet holes 44, and a corresponding el enment 68, 168, etching and/or
prot r udi AFIRRATES FHthonpRer iehff slacHs AD; sePFAtisDthems ang plgpddy Pfeexietsdlssids pbe

di 1 ect ed DiRGH 6y , HEOMGRXNRSLPULISL AAALOWHIR danhel 8 4B 2L

the partition e ex when j uxtaposition an

securi ng vath 4 hep sPpaceT. Biis avhitdveuralathividedgiees iaxamemprivhaageds thd heodoemity af
partition 52, 152 is further in particular provided wth passages 70, 170
for the fimeticanyhilpar s sewpfiaetkespingrbe BREEERHgEPECS) YArtons OB ese pycBds the

enbodi e 7 vy . f 3 - ro t
i 17 er ant ke 159 B (g b B S 380 B o B BT e Tl i
parti al | y 1phisdd mahied of tefeipadddietidmg. at the level of the top part, for

reasons of stability and strengthening.
In particular, as illustrated in figures 4 and 5, the spacers 46, 146 are made from moulded
plastic and mainly comprise a central partition 52, 152 designed to be parallel to the large
panels 14 of the cartridges 10, and a base 54, 154 substantially perpendicular to the central
partition 52, 152 on a rear side. Advantageously, the base 54 of a spacer 46 is formed by two
symmetric edges 54A, 54B on cach side of the partition 52. Juxtaposition of two spacers 46
thus defines a cavity 56 in which a single-pole breaking unit 10 is housed. Advantageously,
the opposite bottom edges 54 of the two spacers 46 close the cavity 56 at the rear of the latter
when the spacers 46 arc clamped to one anbther, but other options are possible depending on
the standards in force and the assembly conditions. Juxtaposition of the bottom edges 54
forms the bottom of the breaking device 600 of the circuit breaker 100, which can be designed
for different types of assembly. In particular, as illustrated in figures 4, the bottom edges 54

can be designed in such a way as to enable direct latching onto a DIN rail, with a shoulder 58
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According to a preferred enbodi nent, the passage of the drive rod 30 of the
bars 26 is associated with nechanical assistance neans 72, 172. In

particul ar, according to one enbodi ment, the nechanical assistance neans
can conprise neans formng a spring, |n articular a torsion spring 72,
enabling the device 600 to be activatedlQo opening. It is in fact desired
for the opening tinme of the contacts, in particular in case of tripping, to
be as shend paﬁltﬂeswtablleememcsuclhes abosiengreorei 6On Bar ttheraksen gis didwsiraed 60Gigney be

alittle.s W hovers at high voltage (690 V) and the
rel ated Po eﬁggffs %ﬁﬁ%gsﬁéﬂﬁeﬁﬁoad and/ or endurance. In order to palliate
this problemwhile at the sane tinme respecting the recommended di nensi onal

constraints, it is possible to fit accel erating neans at the begi nning of
openi ng (R @nq@2pare@)n S2.nlParf eahl spacerds, gytostoorsiges aeaais sepdritoly panthe n

th t be | th t th 46, Al i Lt
bt of o r eghiagBRAT HEinE St B R noTRId et the Bapeat wHE TR peb Lot B Dpifinecigh 52
and acts |gi ft@ﬁﬁ&kﬁe@ﬁ shabb@diadd Whe M RVEMR Rk cHioh e tﬂe%ﬁ@cfonta% PhBgE,

fromthe current flow position’ In the closed%{t)smlon of the §k|ng
devi ce, twhen em@r@ymstlldu@gen rAeEs Sifi2 cﬁr&edmmpb@mddgas A, mnTlnqomarsgde

t ak | b] e nbl | d, t
roans ) WL Al P s e EiGLS Bt CriEEY ROl RGSHEG Rart O I8 al 4 o0
by the epgp@yal %Erﬂfs%dTh@lah@?wﬁ?@dsﬁfeat%%e@?%‘ﬁla? the eDAGQLEUE Yart RnRRPENRS of

enbodi nent, the mechani cal assistance neans 172 act on c?om ng. At the end
of cl osi N\gﬂlt atathed lahtioheamsbiteabdt®ym tshile ek desspaeersrigyp ofn teheimciuaitli ofgany

nmechani sm 8 |s |aII red in the en st.orage neans 172, which can

al so comgmtgléef élg&lrsr?)f fﬁ ?ﬁ\ﬂf&ﬂatgesegl%ﬂsboﬁ? @3@% F‘ﬁ%eg diit esaﬁsr@dv%a%?pﬂw

parts of Jtheqepgd g&ae”vﬁm‘l&cg&ﬁge%aﬁg GULL %kf%{m%g@ hdeldo éﬁhﬁ%%rf%&aﬁm@g}
out

possi bl e to over-di nension t springs o e actudti ng nec

any fear sefurippenemsna bofandouatbaigear thlﬁlﬂaﬂﬁﬂ@l@ i pipndevive AIGUEesabdsgH4
shock. The two nechani cal assi stance neans can be associated on a single

spacer. K" p§obssuprred op tlef‘r Birfages ehihy ccpisalsiraicenms S en dbis coeman Ay prable
br eaki ng, %; ts{a'b%g&dlgm%gg n%% bhe anAeiunl Ay 16201{%%98& A ﬁgadawc@ 7

only the spacer asso i at ed an en I ng cartr ced 1n the
case of dfigoarApol e circuit br eaker, and/or only the spacers used for
certain power ranges, w th nechanical assistance springs 72, 172. According
to an enbodi nent that is advantageous froma |logistic point of view all

the spaceqg c%ﬁtr&lofgﬁmiéne 5% oﬁﬁp%gc&%l 4@5&&1&5@9%&6 @zg\ﬁﬁ@sn% {f which the breaking

cartridges are fitted. The means for securing the elements to one another, in particular holes
66, 166 for passage of rivets are provided. The securing means also comprise complementary
shapes so that the assembly formed by the spacer 46, 146 / cartridge 10 is compact and forms
a unitary mechanical assembly, securing being stable and on a sufficient surface. As
mentioned in the foregoing, a spacer 46 can comprise arrangements enabling the lateral gas
exhaust channel 42 to be defined. The channel 42 is advantageously partially etched in the
external large panel 14 of the case of the cartridge 10, between the two outlet holes 44, and a
corresponding element 68, 168, etching and/or protruding contour on the central partition 52,
152 enables the gases to be directed precisely from the exhaust outlet 44 A to the top hole 44B
along the partition 52 towards the exhaust channel 38, when juxtaposition and securing of the

spacer 46 on the cartridge 10 are performed.

The central partition 52, 152 is further in particular provided with passages 70, 170 for the

functional parts connecting the cartridges. In the preferred embodiment, a recess 70, 170 for
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The top part of the central partition 52 of the spacers 46 is designed to
be fitted facing the line-side termnal strips 4 of the cartridges 10 and
to formthe top surface 74 of the breaking device 100. In particular, the
central partition 52, 152 conprises a part 76, 176 adjacent to this top
surface which is not designed to be juanposed with a breaking cartridge
10, but to support the connection elenents of the power supply line on the
| i ne- si dpassegendfrthé deve iqul 20 ofTthe dﬁfﬂtelpamtarzfamimm ioprqvt@dpahtt 'ret:bssns 7% 170

substantially e to the size. o engt h_of sa rmna
St p . Cohee T PPt e g er seibe Bat o4 nrgh s sBenS oL il Hans
78, 178 ofedchignfi@nnection termnals 80 on said end part 76, 176. In

parti cul ar, “protuberances 78, 178 substantially perpendicular to the
partition 52, 152 and parallel to the bottontedges 54, 154 delineate a

housi ng qf a tunnel term pal | aced, ar ound strip
4. Pref efSBPHNE Ro? Mﬁ%ﬁﬁcgregt‘ﬁ’@g’é“e% Er ! thﬁﬁtvﬁdogl% ﬁ s 20 1s
protuberattseat%éAwttﬁ' ARl A Saggst%éehne @Cﬁ%nfzormp@aﬁﬁage Ofcograffy %e/vcﬁt the

termnal 80. One of the protuberances 82, 182 is ad t agéously Iocate on
t he cent embodiarehi, tthom&Ranid &2 assatantd endaey edan afontphse apgans i foemmgge spnog, in
parallel to the bottom edge 54, 154. The protubgranee 82, 182 can then act

as suppoPEtfgar %t‘EF18§|SH@“«%8%eqnabH#€eth§tﬁiﬁb’6?tﬁ @ 0 by gefivaleddg cpanipE I 718 fgly i s
al so pro It
can coi ey et R ReRFESRS: ot EARRRTT G Ry BE LN KB LIBER s o
enbodi mepbssitiléeansiphie ebbet-weerotedehreakhpo dévie2 68 dnadyhis: 4 diptlgslotvy batharida of8A
defines a passage corresponding to the passage 40 for renoval of the gases
fromt heﬂé%ttq\f?tsa%jemgb VOA&%%I(@HQ?B) #8d tthe r@ﬁﬁ&égpﬁeﬂtrfoaﬁams heveodd

force, ‘ﬁ nd.part 176 of the partition 152 can be provided with top edges
184 partlé? y closing t he housi ngs defined by the protuberances 178 (figure
5. In this case, it is advantageous as for the bottom edges 154, for the
top edges 184 to be conPIenentar to forma solid wall when securing

bet ween tfhé’r%eﬁa@eﬁ% ligtes thih preliemr MEgR <t 11¢ | 9MSe HSy F%EFC‘%tqhetll%o@%%‘tﬁdl

of passa | .0 oLy

otrips. 4ol SRR & 18-HR59 AEACHERE riche ACuEARRRRLLOG ORbRE"S

possi bi | (FR es76Ri76R), tlhcpaxbircaakbﬁ@gﬂemmge s aglioh dhmdn ttke pleeerit RYSNbE G the 13
it can be envisaged to limt the top edges 84 to the cross-section of the
pr ot uber AHegsated an discpaens F6r Acgrding te pareicired erbediment pgories 73 isiipamied jm

thi S Way %ﬁgl dpa}t(i)t%%lhﬁt an% Q?C&lre%ﬁ' 'tlpé' rﬁﬁgpﬁéh% ()A‘/&h‘t%nI (5fetﬁe ?ﬁ Ha&eg @ace

pOSSIb|e connection uring

usi ng fOlfro@fXﬂfH)hﬂT@trfW g@émﬁﬁ)nﬁﬁﬂﬁl EBsedUSdRitaH dﬁ&ﬁ:r bﬂéeteing rtleﬁzi&@ 4)6) FR
2 687 248. The top side 84 of the central partition 52 of the spacers 46 is
desi gned stosageonenns Hé aropomspiessgdel. c74wbgn oprairg ek Digcedéhﬁ Ieevabdmassmbtyébar

d, dards. el d to f
or ovi dod urSNF apUHd B aakeHES BRRS 1o pisbhllh &7 ARG HRERS Sy b ARRER or
sl ots 86n?é’c§arﬁ§1ﬁ%%rtaPs@bSrH%énlélg:‘yks'ft%&?lrptheta%tﬁﬁgtlﬂe%hsF’?}rt't'On 52, 152. The

sl ot 86 extends orthogonally to the bottom part over a constant depth and
wi dth so that, whatever the shape of the spacers 46, the top wall of the

br eaki ng deV|ce 100 conprijs ass-t hrough .sl ot 86, ween ach oIe

bet ween tHEUEGE BraPct HE e e BearectrucH SRR NG 1HePs 022 Bom Srue AL the
di mensi 0Rgq Qf MNIGD u@la &td@aet&ﬁttetce e e)%ée@@@ﬁérg dﬁfth@ea@mfaaﬁ heny bt o
the creepage distance, and del i neated by two insulating ed ges conpri sing
t he resi guaalally kiocdhmshe efierphetocentmahs paz twhiclonarb@so Sdimprirg 4 toesi@dgesighdy

82, if any, which are associated therewith. A protr dlng el ement can
htrs%ﬁ ﬁgp% i% o

repl ace £hé §dyee 81, stiest o bmpier parsrdtthipsraintise 48 o (Sli”FpF'éCﬁ‘é

the groo [ il

el enent %@g ¢£tHs£ ?gelﬁg t? ?) grr?rltl & eeﬁtél ggtheb%rﬁlgpgfr?% at%ﬁ%uh F%E%lrs“gn gfm lﬂjgt any

central gedrtof phaonin? of Baumingedr dudsabhdrerippmgenaih dpbrtipgshacki on 152 and of

smal | thickness, it passes right through fromthe bottom edge 154 to the

surface of the breaking device 600. In parallel with the creepage part 86,

186, a p r hol t

enabllng%%%ehgwﬁﬁgﬁaggtEﬁ%%@g%ﬁﬁﬁhiggl%éb%@m%%&cﬁ stE%&%Dﬁﬁ%tﬁgﬁ)l?ate

or ot her psaip@obily tWbepareshrde@undihp easasaldRysadidyy 1babt1uipnpa@w®m ad aventing al

wal | of the circuit breaker 100 are in fact taken up directly by its

encl osure 48 and, according to the invention, by the spacers 46, 146

form ngt hening part of the apparatus 100. The central pagditjons
Fggﬁmﬁﬁgplevel of their top end part 76, 176, are provided %%1L

suitable means 88, 188. The side walls 50 conpleting assenbly of the

_breaking device 600 correspond functionally nore or less to a half of a



14 50 conprises a substantially flat external surface and an internal
surface provided with the sane arrangenents (lateral channel 68', securing
prot uberance 78', support 82') as the central partition 52 of the spacers
46, with the exception of the cut-out 70 for passage of the drive rod 30
(and of the associ ated energy storage nEans 72). The bottom edges 54' and
support 82' are substantially identical to those of the spacers 46, but are
nat ur al | yneghdngsig i8t andf @ dondin thenspasir des@iat¢chwitbiadeendeireakify cdrtridgs, dibpisced in

apparent .t hat t e gene al. size of thg encho%ure 48 of the circuit breaker
100 is dHi%eri Red ‘ﬁ&?&o gt QR ke ABE of e0E SRR USPAIT CTBRPSET A4S de
wal |'s 50wiﬁﬂﬁeéh@§ic£lmsﬁ¥tﬁﬁc%%plﬁn§§c 74, hQZ.C%ctoEdngﬁ)sanlgnbd(ﬂm&nlmatgfgw%ge%s dth

possi ble, with the sanme single-pole breaking units 10, to no

1 of t hefronr&lgigistibpek of vit@0all tredpaseervtt ¢anprse ghtechanibdl akSsthnogednait 72.

m ni mrum hei ght di mensi on between the |ine-side connection termnal strips 4
of the circuit breaker 100 and the | oad-side connection termnal strips of
the tripTHeYhs Barf of Al BUE palfiibh 88 ofl e SpRERT AT f&ls QR if1€q I rgg'; of

t he appar at ust?OO of 160 A 1r)ange IS Oabo%?p 1%% mﬂs\;q\#ts"% %d g?g%glard Zf‘clrll the
devi ce 7linawidetiérenitnl skisrgolideicenri6B Iamidao Hednglite thp efufate T4eststhe Bfakimg On
t he ot her, han he width 1 of the circujit _breaker 100 preferably conplies
with st aﬂa‘a?f‘dgoof E%Pafea arbéheé‘ggirwaéwweﬁ, 1 o RATBRIES APattg. Afaliadsat torthis

accor di Nyt @rfBewhith 80k QR si A0 eS - (e 161
cartri dgesl?t 10 de‘tver m nest t?\lg pI t"?ﬁﬁgﬁgﬁ‘%tf’ﬁg&%?%ﬁ?ﬁ‘gg Edggg?i g@b%u,ttwvﬁpgﬁni S
pr ef er ablhg @onstt@mntelanehts of denpiwarsneplwilife wsdhgdme-sidedeadinal feippRrTthetdndns
52 of the S%Cfﬁ?fiﬂf Fland__the: side walls 50 are associated with the

cartri dgB¥t PAERALT Sehstandally c@is (r dersizgrlibe sravrudingelengih of isaigy
passage ; arf . u I 5 thus
possi bl e,?b?%g{rap? tﬁl 432?%5%%?%%%@@1? b? ﬁgé\lﬁe?{ibéég&?gﬁge% Sé%glﬁgsn%e %P %Zé’t 7i%cq;fness
d of thetheacdnntétmmstebRinkls §fe@t sdiiendrpaie?6,al 76l mphiticaladr profiperanads T8 18
pitch p. Inp icular, for an apparatus 100 of 160 A range, the unitary

br eaki ngSLLPﬁFangl oPependigdirgrele parbien sy { abred paallel teghapopemedees ¥bdéddi ng
to th ' f = 2 ts _of. ers 46
bre provi R 4 BobahE r o Annfr ARG BTy IRRE Ja° Bk e Mg SRE' £

ot her f oPrefdreblgonvenirotabahnddet78 curpiundha WL ghg,i e auppod brdRhiger@tce 979MMbeRd i N
particular p = 27 nmfor the total width of the cavities 56 taken fromthe
centre oPIO¥HIEH YN resesspiar passaasipi 3acrew @f the texminal §0. Qeg of the proteirrasfces 82,

respecti i = 3. 4 =, (Hh n_thickness., d

Corr eapor o MRV EIERR AR ing B Bariid A2 oGP R i BRI e

Wi th t heaekpdrblsdl of tefbdilden Edpacidi 0naITHRIMbMBEHARCES 185 0fin 8%ABI & RAbpdhor

| evel of 15 the lateral channel 68 or of the conplenentary arrangenents 66

for secufichgingroveie Thasepraiges 188)comppsqdsinglis ayaydgebaprovidedowitplayessiss Fort he

gl obal pj p.d LWtting cabinet. for .the.side walls. 50 to_have a
i okneolFrbstos Ll ot e AP dFfan il A e lrbRopn’ g e

t hi cknesgetproferich@n®@biniad, Balshhdel RMFcG2thc ARBHSE NG AhaRRY HRtutRRhiOngAlL he
t hi ckness of the partition 52 remains identical for the two sets of

spacer s, d¢fines pHwsee culiespand ag legipabsage ¢ dontregeralrafie gises fremcthe cariitiges
are nore,or | ess wi de.

According to the embodiment and/or the standard in force, the end part 176 of the partition
152 can be provided with top edges 184 partially closing the housings defined by the
protuberances 178 (figure 5). In this case, it is advantageous, as for the bottom edges 154, for
the top edges 184 to be complementary to form a solid wall when securing between the
spacers 146 and cartridges 10 is performed, with the exception of passages for removal of the
gases and access to the connection terminal strips 4. If however it is desired to associate a

wide offer of connection possibilities with the breaking device 100 according to the invention,
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Advant age can al so be taken of this nodularity to provide spacers 46
suitable for the assenbly node of the circuit breakers 100, and in

particul ar provided or not on their bottom edges 54 with | atching nmeans 58,
60 onto a DIN rail. Oher functionaliti can noreover be fitted in or on
the spacers 46, such as sensors or others. The assenbly nethod of a

mul tipole circuit breaker 100 thus conprises juxtaposition, possibly with
sliding érfgaderanvyisasast toélmlhﬁhfeﬁoprﬁ?déffs$ enthe @@ss-mcélakmﬁ@lmmpt@emces&ﬁeandf

t he unit e raI ei.n an_actuat.i

" nechani sﬁqm%% eéaéz %ﬁﬁ%{tthlf ?ﬁjll%se% %fl)egn f}i’lgﬂ{)ﬁnacﬁ%ﬁsg%gmCOITHF(EUOBQH&“E acer
46. DepengipngiPfied Ml RRE 'p@ﬁllﬂ@%@lﬁbos& e ﬁyﬁé BT Barec@bh GiatuQiuting ipchiRFiennd
the line-side connection termnal strips at this stage. These 2n-1

el ement s 13i0g faexappiesi wogulasgwopedicadue @shdencml@ndnn theel docB@ent R 2$8C3A8d t o
forma tight assenbly by suitable neans, in particular by riveting in the
provided holes 66, and associated with the sinultaneous drive rod 30 which
i's insertpad tdsiibes4 bpihs cgﬁrﬁfpaﬁtﬁﬁngﬁﬁmé@aéﬁ}k 16 is1sighBtoSHkh SROBR subtilel 1S
then closed by the side walls 50, finishing and securing of this assenbly
bei ng perftef @I bf@km@x@mleel(lﬁy Pp&sgcqmredd@hstandﬁedss elefeobyr disimged 0o dorm the
preferred enbod asse iS co et.ed, by .securin e supports 8

t he spac&f§P%6 fh aB?% %rﬁo]?rﬂélrd%%fonﬁ’g%g‘t offs Plieélffﬁg HEN ng) %@%?ng@na%ﬁnfﬁ‘ t he
passage @@&@ﬁlapfsl@tb%s&é ?Yﬁeﬂf int(RE thiSEHF N Bf &a&%mhln%a@aﬁéﬂ ol f90, TthQ%lot 86
strengt heni ng nmeans ure 5) can conprise a tubular enclosure

desi gned etf@ngﬂ @tt@gpn@lhetoslbqr éwtfag@wmwelt heomstanadsith gad vt o Ithet, wlnaae\tehéle

t th f di t to th
et ovur nips W dhe aBES 4B e aop will Sl iibiedev iR 1P ERGRDs e pbateoet Sin o
to be cogpl g&lwkén thd ﬁM@PQét%v%e@aleol‘;otIo‘P@ 0B PRCEIBIcA O (Y bRbkRe SRICE 606 1RNd 2

side wall 50. Quide neans such as hol es and/or conpl enent ary prongs can be
provi ded dimenstims pplawbich4aranalagieg por the82andakd plefmsi Eori th]g care af o loeeepage
envi sage sse i s cIo ed by a cover, ui.t abl e peans
to form ISEﬁ“é%fk?‘}Pgd%WPth %)inf‘%‘h ey Ui“ﬁ gﬁ%c%l’é‘%%?%tﬂé%fes “élsfftl%‘mﬁﬁgt ploHie
surface, ik PRYidH 5B dewhgand dbed bE SATE Hdufh AR

nunber ofC pol es. E)l? to this confl%uratlon ét%u’e trlci]ﬂp e%/s:é'!():elgt Ba%é?EESAbe
defi ned @totaxdlrgh/lamclﬁd Sstcag ecpddceabs b8y, fofexatipds aprogyberanct hecpn@iteentad
enbodi nent _in ich the direction of rotation of G’he bar 26 is reversed,

fitting ORPEHE PFigpPoyeviiesraedmdligienft Ay sohematiaed i figyrevy. the elemet &3king
devi ce 6QQ;&Ff &ohPGkd eli- §H§9n(ﬁ¥1 ﬁE?ﬁéﬁncfgéme%Qgsee m09f1s argﬁa%k gplgfﬁew ce

and gui ding by groov on the cartri I gure or ont
spacers 46theapeafidsn $ET arid oigsmpalDIMGKn6R, itrpakdee r@haﬂﬁaslghlfﬁomﬂo:&bmdjmﬂgdgeolﬂn
alternative, the caover 96 is onIy fltted on the breakl ng unit already
associ at é‘?j“\ﬁnsflﬁa‘t’ﬁrféfﬂﬂ?bfﬁalﬂé%ﬁ%‘écq Othy "overspilling" fromthe spacers 46
and covering the whole of the front panel of the sw tchgear apparatus 100.
The circuit breaker 100 obtained in this way enables the foll ow ng

i ndustri & pagdiel meneescreiaibe gaa 86, fd6; st F@dsgm’rougmthbms&czssnléoennm irtgd
with: the same architecture can be used for the whole rang_re up to 800 A
due to tRartifes 35 LAdRogulinge e swibehigee @pé@mn@%om@ qoyPlge yviby § erpeinting plate
reliabili he breaki n ani s timzation, of ..t | atter
are ensu Pééﬂ%r S{l é’f‘ug@g Spec ar}”?:aﬁ [ISRsis caus d %y geﬁ(gkﬁng on‘a vertical wall orﬁhe circuit
breaker 100 are in fact taken up directly by its enclosure 48 and, according to the invention, by
the spacers 46, 146 forming the strengthening part of the apparatus 100. The central partitions

52, 152, at the level of their top end part 76, 176, are provided with suitable means 88, 188.

The side walls 50 completing assembly of the breaking device 600 correspond functionally
more or less to a half of a spacer 46. The wall 50 however, unlike the central partition 52, is of
substantially rectangular shape in order to form a breaking device enclosure 48 of

conventional shape on which any type of trip device 7 can be fitted. In particular, the side wall
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the trip device 7 can be connected via the bottomto the breaking device
600, which gives a better accessibility to the connecting screws due to
reversal of the direction of rotation of the breaking bridge 26;

i nterchangeability of the trip devices 7 is conplete enabling greatly

del ayed differentiation of the apparatué%s 100; the dinensions of the
switchgear attaratus 100 remain snmall, in particular the height h, in spite
of the oﬁﬂhmmmﬂﬂepeﬁmbnmamﬁgékamdmnumuhﬂmmiyuimhﬁndhﬂhmﬁhaipkuhmﬁhmﬂsﬂbe
|ntegrated in a rede ned. encl sure whi ch csn be a 130 nm encl osure for a

160 A, i SYPEAEH erppc ffi edegaRgREAMDance T8 osupppt B2 jiap ersenpal i n
parti CU| ?ﬁ'ért%?m%ZadTQhezg ety Q—@%ltﬂ'ﬁ% Ree ﬁfo‘ﬁso?gl%séﬁ Lot )9(% d?‘[bgésfa%é ngtg? dmv\ﬁfch::m

nunber consti tuent parts spacers wal I's cov
are nor eG0dnndoipe essooiapdedegy sidrigmeny 7de dhplbagbinedged 3% add fhigoerd2’ are
fitting systens.in the electrical equip n particular on a DI N rai

nt, i
can be usERPYIaHSdenyrHl o tse aF {repartess Hp bubereiiathsalis oty mbtilucen preades ef
17 the 4% 4Mm R988p9 of the cover 96 of the switchgear apparatus 100 is
centred, in particular at 42.5 nm due to reversal of the direction of
rotation in the breaking units 10, which enables symetrical front cover
pl at es t? be used in the cabinets;
t 1s thus apparent that the general 'size of the enclosure 48 of the circuit breaker 100 is
determined by the thickness d of the central partitions 52 and side walls 50, and the thickness
e of the cartridges 10. It thus becomes possible, with the same single-pole breaking units 10,
to modify the width [ of the circuit breaker 100, and even its height 4. It is true that a
minimum height dimension between the line-side connection terminal strips 4 of the circuit
breaker 100 and the load-side connection terminal strips of the trip device 7 is always desired.
In a preferred option, the height of the apparatus 100 of 160 A range is about 130 mm with a
standard trip device 7, and the breaking device 600 has a height % of at least 90 mm. On the
other hand, the width [ of the circuit breaker 100 preferably complies with standards that can
be easily chosen, considering the architecture according to the invention. The distance
between the middle of two cartridges 10 determines the pitch p of the breaking device 100,

which 1s preferably constant and in compliance with usages.

Indeed, the partitions 52 of the spacers 46 and the side walls 50 are associated with the
cartridges 10 in tight manner so as to ensure tightness of the gas flow passage and to perform
mechanical support of the cartridges 10. It is thus possible, for the same thickness e of
cartridge 10, to adjust the thickness d of the partitions 52 to meet the criteria of metric or
imperial polar pitch p. In particular, for an apparatus 100 of 160 A range, the unitary breaking
units 10 are designed to be suitable for a polar pitch p according to the systems in force, for
example € =22 mm, and two sets of spacers 46 are provided, one for imperial polar pitch
(I inch, i.e. 25.4 mm) and the other for the conventional metric pitch which is a multiple of
9 mm, and 1in particular p = 27 mm for the total width of the cavities 56 taken from the centre
of each central partition 52, i.e. a central partition 52 of respective mean thickness d = 3.4 and
d =5 mm (the mean thickness d corresponds to the thickness of the partition 52 over it

separating part, with the exclusion of the functional protuberances, for example at the level of
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t he quenchi ng gases are not renoved next to the trip device 7, which limts
pollution on this el enment which my be sensitive, in particular inits

el ectronic version, and frees space; outlet of the exhaust gases is no

| onger perfornmed under the connections ﬁ 5 of the circuit breaker 100,
which [imts the risks of flashovers on %urrent breaki ng; power connection
80 can be nodul ar, depending on the choice of the spacers 46, 146; various
f unct i onsheclaierg ehpwgl 8 o Oéav/ COMpAeeRIGRIY at’féﬂg@ﬁlqmrﬁﬁp e seuaing yo tsdiaftiigatsi on

of the s s 4 ich it is possjble h e.at. a.very ]ate stage,
A though 1Dhd! FroealPerrna® wlull? TP sl-ERRIP SF sl Beg e d05iee
SW t chgeayfaliaBpas ahkisa h&kneRTRAH S hIRG ndldifiddneorkispbiified Haunstthomehd tHi@gess t
is not limted thereto. The different options can be conbined in other

conf i gur dtofohe central partitions 15ar Acedrdingppiapniher] epleon, el thickness| eft tho maikition Bne
or the other. of, the enbodi nents of the ers 46, 146 ill.ustrated in

1 gures. S05g® weblif I BEHFNeS of hotstir BRORE PRuftiumtan bl el Sk
exanpl e, i @rEid S nfthe 6ARsPRide- Shaped i nstead of T-shaped, with two types
of different side walls 50. The enbodi nent presented can further be adapted

to any kind of breaking, and in particular to single-pole units 10 with

doubl e breaking in translation,.with relevant. nodification of the shapes
and t hi ciESuage coh rtiRsiaRen S isttaiuse By TRV ol n Bl R e e RO BR
630 A apRRIRIIIES cirduit BeREIUT 66, anlitin ipdriRARY phidBAAf ibt LR]hSF heehth @dgddi 4aches
p (for exanple 35 nmand 1.5 inches, FESDECPIV6|y 45 ) .

with latching means 58, 60 onto a DIN rail. Other functionalities can moreover be fitted in or

on the spacers 46, such as sensors or others.

The assembly method of a multipole circuit breaker 100 thus comprises juxtaposition,
possibly with sliding engagement, of a number n of identical breaking units 10, one of the
units, preferably the central unit, being provided with an actuating mechanism 8, each unit 10
being separated from an adjacent unit by a spacer 46. Depending on the option chosen, the
terminals 80 can be fitted around the line-side connection terminal strips 4 at this stage. These
2n-1 elements 10, 46, possibly associated with » terminals 80, are secured to form a tight
assembly by suitable means, in particular by riveting in the provided holes 66, and associated
with the simultaneous drive rod 30 which is inserted in the bars 26 of the breaking units 10.
The switchgear unit is then closed by the side walls 50, finishing and securing of this
assembly being performed for example by pass-through rivets. According to a preferred
embodiment, assembly is completed by securing the supports 82 of the spacers 46 to one
another by means of strengthening means 90 around the passage holes of the screws of the
terminals 80. In particular, the strengthening means 90 (figure 3) can comprise a tubular
enclosure 92 designed to protect the screw against the exhaust gases outlet via the passage 40,
and to protect the user from a direct access to the screws, the enclosure 92 being associated at
one end with an orthogonal plate 94 able to be coupled to the supports 82 of two spacers 46,
or of a spacer 46 and a side wall 50. Guide means such as holes and/or complementary prongs

can be provided in the plate 94 and support 82. Clip-fastening can also be envisaged.
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18 CLAIMS 1. A spacer (46) for separating two single-pole breaking units
(10), each unit (10) being conprised in a case (12) with two | arge panels
(14) separated by a thickness (e) of unit (10) which houses a breaking
mechani sm (20) between a |ine-side connegtion termnnal strip (4) and a

| oad- si de connection termnal strip (5)} the unit (10) being provided with
nmeans (34) for sinultaneous driving by a rod (30), said spacer (46)

conpri si rde asgengdnisredpsegddytad ¢dven9¢ 52 pny empbicsmpansdo famm @ hkapimgtdeyit which )
designed to be | ocate acing.the |line-side connecti.on_termnal strips (4),
and 5 sepdt SRR B Earha b RS BRGR SURfEn 10 65 B0k RTIFGT 1 et htche
l'arge panglh hd4dm@huhb& MRk Ple WihisohfQlraghtd tk?eot?‘l?rde@ﬁ@ 72k ﬁﬁﬁ%? ]C-%ﬁl(l)éd for
passage of the simultaneous drive rod (30) of the brfeaking units ;
securi ng ahearsiv{esy sergabifi assprorly hBathramors), érnﬁimgefemredadnmquandﬁﬂttihavhi(:l?ﬁ)e at
| east one.bottom edge 4 ubstantial | y_perpendicular to_the centra
partiti oﬁ“(?%%“, ‘r’?a“r?gagﬁoaf?gﬁ%e 5%?6?& PIPYRIES: QRE’rgé%ﬁB‘“gEIRﬁ%Vﬂ%?n'é éf,lde ReMAlgg of the

di mensi ongephiighme Hecakindai @i @Rd. 2 ¢5arid t aal j

or t hogonal teto 1t hte bottom edg% (54) aﬁm\?\}etaﬁ)ya&g‘%gﬁfoglﬁ thldgﬁrqggg&%hhg%a%%t
(d) of t Wevigenndguidag biytdrooves58) thesairttidpds t& ises sfigee Q@)tcak:gmtmrdﬁb@%@maj gy
to the lar anels (14), said elenent (86) being associated with the side
of the t BYBHXHERE PIoFE) CBHp0 MECTRAL SAERIUPE HyTpaREnal e, IeLoveh AMEsD)

ext endi ng;t@A oBakdbshidRe Bhit SN e ted Rtk &ﬁ'&ﬁg dﬂ(agig% 7%@?3%%@1}?@ tfﬁcéﬂl%’ege

(54) to the opposite edge; a pass-throug
el ement fspragisv dndeoserrepiag evholestfahe froft8@heli of the switchgear apparatus 100.

The circuit breaker 100 obtained in this way enables the following industrial requirements that
are at first sight antinomic to be complied with:

- the same architecture can be used for the whole range up to 800 A due to the use of
non-limited double breaking with rotary bridge;

- the reliability of the breaking mechanisms 20 and optimization of the latter are ensured
by the use of well-proven solutions;

- the trip device 7 can be connected via the bottom to the breaking device 600, which
gives a better accessibility to the connecting screws due to reversal of the direction of
rotation of the breaking bridge 26;

- interchangeability of the trip devices 7 is complete enabling greatly delayed
differentiation of the apparatuses 100;

- the dimensions of the switchgear apparatus 100 remain small, in particular the height
h, 1n spite of the optimized performances and modularity, the different functions be
integrated in a predefined enclosure, which can be a 130 mm enclosure for a 160 A, in
particular due to modified gas removal;

- two polar pitches p, in particular 254 and 27 mm pour 160 A, are possible by
modifying a minimum number of constituent parts (spacers 46, side walls 50, cover
96), which are moreover simple to produce, from moulded plastic;

- the different fitting systems in the electrical equipment, in particular on a DIN rail, can

be used by modifying unitary parts 46, 50 made from moulded plastic;
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the thickness (d) of the central partition (52). 2. The spacer (46)
according to claim1l wherein the elenent form ng the creepage distance is a
slot (86) orthogonal to the bottom edge (54), passing through the central
partition (52) over a constant depth and wi dth. 3. The spacer (46)
according to one of clainms 1 or 2 furthbf conpri sing nmechani cal assistance
nmeans (72) at the |level of the passage recess (70) so as to act on the
drive rod (30)fhe 439 no¥hé& shpteecoven &P cfctoruiihgta appariatms310fhar ednired,him

mechani cal assi st ance ns _conprise a torsion spri 72). in the. _

conpr essed po?l/‘"fsniCB fﬁyﬁﬁ@f&r VéOF%‘@riaéﬁftWC?‘ﬁ’b&&%@;‘Wﬁﬁmﬁ SHE20)
i's in the clogedyRich @R&MeRYfIdiQ fidnt JJVRr BRRS 85 bé ARY iRARUginag; to one of
claims 1 to 4 further conprising a support (82) substantially parallel to

t he bottom-edge (Barhinp gewaprene rcoweed (96 )y tsalrig deujep of;, whi@2)imie pplut&inng

t he pass-through hole (88). and the end of the el ement form ng the creepage
di stance (86) .Ogghls? Sleg‘b‘é(%fléﬁ PRI SRYBYYihBAHEHBNE 5relecranive e isiqr aid fipesr ei n
the top end p@ﬁgce( 76) of the central partition (52) conprises protuberances
(78) to delineate housings of power connections (80) and/or for gas flow
(40). - outlet of the exhaust gases is no longer performed under the connections 4, 5 of the

circuit breaker 100, which limits the risks of flashovers on current breaking;
- power connection 80 can be modular, depending on the choice of the spacers 46, 146;
- various functions can be modified and/or added late in manufacture by modification of

the spacers 46 which it is possible to change at a very late stage.

Although the invention has been described with reference to a three-pole switchgear apparatus
100 comprising all the preferred functionalities, it is not limited thereto. The different options
can be combined in other configurations. In particular, the options described in relation with
one or the other of the embodiments of the spacers 46, 146 illustrated in figures 4 and 5 can be
combined in different manner and/or omitted. For example, the spacers 46 can be L-shaped
instead of T-shaped, with two types of different side walls 50, The embodiment presented can
further be adapted to any kind of breaking, and in particular to single-pole units 10 with
double breaking in translation, with relevant modification of the shapes and thicknesses.
Likewise, if a range of 250 A apparatuses, respectively 630 A apparatuses, is scheduled, it is

easy to modify the scheduled pitches p (for example 35 mm and 1.5 inches, respectively
45 mm).
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7. The spacer (46) according to claim6 further conprising a top edge (84)
substantially perpendicular to the central partition (52) and cl osing at

| east one housing of the end part (76). 8. The spacer (46) according to one
of claims 1 to 7 symmetrical with respect to the central partition (52). 9.
A set conprising at least two simlar sb%cers (46) according to one of
clains 1 to 8 able to be juxtaposed so as to define a cavity (56) the

bott om ofClwkIMB is fornmed by at | east one bottom edge (54) of a spacer

(46), and in which a single-pole breaking unit (10) and its sinultaneous
drive rod (30) can be fitted so that clanmping of two spacers (46) around a
si ngl e- pdt e B ERACEING OUAPE SePaying &V asingle Py tbreskingniiyp. (19 caghenig 610) being

according to .m9 fu | Si h ghe 0).: m a
cl osed ali gnr(?éllﬁl? ho 1851\/%5{5?2{82)?%@? {V*oofrap% [ Isn%@éi%gﬁ SSB%JP !gglpﬁ(ﬁagt}lhcﬁg?sgs(?)tl@;qﬁgl.
A Dbreaki ng deui)cehitlhBO)ses armpedksidgechamtim (0) Ppaaen s [aeciddidgetionCleahinall 0
and a nunber of single-pole breaking units (10) corresponding to the nunber

of cavities ¢58)“houdadoadxndg ¢pnaselipnciaipinpledrip )@) thegét (69) haiee Bionified i e
un o (19) 05405 095 A i 06, BRI Bl o
- acentral partition (52) comprising a top end part (76) designed to be located facing the
line-side connection terminal strips (4), and a separating part the shape of which is
substantially included in the large panel (14) of the breaking units (10) and comprises
a recess (70) for passage of the simultaneous drive rod (30) of the breaking units (10});
- securing means (66) enabling orthogonal clamping to said partition (52);
- at least one bottom edge (54) substantially perpendicular to the central partition (52);
- an element (86) forming a creepage distance, having dimensions which are
standardized according to the breaking units (10), orthogonal to the bottom edge (54)
and with a smaller thickness than that (d) of the central partition (52), said thickness
being taken orthogonally to the large panels (14), said element (86) being associated
with the side of the top end part (76) opposite the separating part, in its thickness,
extending on each side of the central partition (52) from the bottom edge (54) to the
opposite edge;
- a pass-through hole (88) parallel to the element forming the creepage distance (86) in

the thickness (d) of the central partition (52).

2.  The spacer (46) according to claim 1 wherein the element forming the creepage distance
is a slot {86) orthogonal to the bottom edge (54), passing through the central partition

(52) over a constant depth and width.

3.  The spacer (46) according to one of claims 1 or 2 further comprising mechanical
assistance means (72) at the level of the passage recess (70) so as to act on the drive rod

(30).
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12. A switchgear apparatus (100) conprising a breaking device (600)
according to claim1ll, atrip device (7) coupled with the breaking device,
and a cover (96) closing the surface conprising the actuating nmechani sm

(8). 19

4.  The spacer (46) according to claim 3 wherein the mechanical assistance means comprise
a torsion spring (72) in the compressed position by the drive rod (30) when the breaking

mechanism (20} is in the closed or open position.

5.  The spacer (46) according to one of claims 1 to 4 further comprising a support (82)
substantially parallel to the bottom edge (54) to couple a cover (96), said support (82)
comprising the pass-through hole (88) and the end of the element forming the creepage

distance (86).

6.  The spacer (46) according to one of claims 1 to 5 wherein the top end part (76) of the
central partition (52) comprises protuberances (78) to delineate housings of power

connections (80) and/or for gas flow (40).

7.  The spacer (46) according to claim 6 further comprising a top edge (84) substantially
perpendicular to the central partition (52) and closing at least one housing of the end

part (76).

8.  The spacer (46) according to one of claims 1 to 7 symmetrical with respect to the central

partition (52).

9. A set comprising at least two similar spacers (46) according to one of claims 1 to 8 able
to be juxtaposed so as to define a cavity (56) the bottom of which is formed by at least
one bottom edge (54) of a spacer (46), and in which a single-pole breaking unit (10) and
its simultaneous drive rod (30) can be fitted so that clamping of two spacers (46) around

a single-pole breaking unit (10) forms a tight assembly.

10. The set according to claim 9 further comprising two side walls (50) so as to form a

closed alignment of cavities (56) for single-pole breaking units (10).

11. A breaking device {600) comprising a set of spacers according to claim 10 and a number

of single-pole breaking units (10) corresponding to the number of cavities (56) housed
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in said cavities (56), one of the single-pole units (10) being associated with an actuating

mechanism (8) and the units being connected by a common drive rod (30).
12. A switchgear apparatus (100) comprising a breaking device (600) according to claim 11,

a trip device (7) coupled with the breaking device, and a cover (96) closing the surface

comprising the actuating mechanism (8).
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