; 89e3e+>0(1 | m, nn6nT>0 -- WO 03/ 065398 PCT/ EP03/00121 - 1 Electrical
switching device Description 5 The invention relates to an el ectrical
switching device, in particular to a main circuit breaker, accordi ng to the
precharacterighin of Claiml. A swtching devi Cep has
been di scl ose b 63%@B§§8 54 711, and has a first conta pol n‘{Bﬁiéf\l/\hl ch a
parall el current path is connected and-in which a current limting resistor
is used. An arrangenent such as this is also provided in the 15 S 700 mai n:
circuit breaker from ABB St @ledtoriicaldt s@ufldhHeicdeleberae Ther emm@m’"ﬂmﬂ'm ,’
is produced as a resistance wre, conposed for exanple of Cr

other alloys, with the wire being wound to forma coil whose shapessand
required resistance val ue mean 20 t PSS9 ¥EQIpi es a relatively |arge

physi cal space. Furthernore, a resistor such as this in the formof a coil
produces st ng nmagneti.c fi el so that the coil has tq be wound, in
opposi tio JJ"" B&rat Flgle ntien, RS mehRer 80 f G W AT e USRSt he
coi |l nust be d/eumde25 ont opartacm@uarwhiteh iss mesirst antrdwithi ghreaker,

t enper at ures, % t d ;to one
anot her when cu??gﬁgﬁésw Qﬁgeg%gfﬁlgg?husgggﬁé ng%lngg %lkngil%%%rt If the
resistance wire is insul ated then expensive materials which are difficult

to handle, 30A3%Qz*1t%§1191|935<§e\§144< st’i‘éﬁ 'al%eCE C%h'ﬂ'%" EEleﬂg Al LIRS -c';ll}'

obj ect of the invention-is to provid SW t ment | one
initially4n RBiéh ?ﬁe7élilsaé\‘?§nthé§esa oﬁllf%‘e RABRACHS PQ%Qénﬁiﬁ’t Wi ded.

35 According p@ramEeunveunfr@m thdtsh oljLClconnertievasdby ihhewheahurgs of
Claim1l. to _the.invention, a resistor body is

Thus g
| ocated in th‘éuf)ﬁ?%kll F‘megf‘PgnF BABRCTWAPCHSFE  connected in parallel with

the first contact point, and 5 is conposed of doped ceram c whose

tenperature cggffjgi ta%g;tef orrﬁcggagﬁcoﬁortﬂﬁ atjy ;gl sp,_qy\pi dtf}g usg. of a

resistance wire in di‘'sadvan and the
resi stor 10 b8dyC8al 8@ ipequinasiy &%e@mefﬁpmhAﬁBt r%%:mltqﬂ tde%mleré. The
resi stance mﬁ@i&iéhbé?@ f ofrRkRE, th%h'éGS'x%tsQrst%Qdy i &dal lys avai l abl e

and is conposed of a m xture 15 "of cl ay,. alum niym and carbon which, after
bei ng conpres§§81§BaPF§ PRRSY §ﬁ§‘§é’sefis toghjega®d & Pt Cs"ﬁﬂt?e?ﬁ'ngc‘br%ﬁess
I f the circuibfbiogdlcar aSleyoyi dgedhwithe anieacbesuse whiidatol Saenpased of

two shel | ha|¥8§1 t$ﬁ%§%““éhé$@ Vgﬁd required resistance value mean
20 that it occupies a relatively large physical space.
Furthermore, a resistor such as this in the form of a
coil produces a strong magnetic field, so that the coil

has to be wound in opposition in parallel, in a complex
manner. If bare wires are used, the coil must be wound

25 onto a former which is resistant to high temperatures,
in order to prevent the turns from being attracted to

one another when current is applied, and thus causing a
winding short. If the resistance wire 1is insulated,
then expensive materials which are difficult to handle,

30 such as glass silk, are used as insulating elements.

The object of the invention is to provide a switch of
the type mentioned initially in which the disadvantages
of the known arrangement are avoided.

35

According to the invention, this object is achieved by
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the features of Claim 1.



have strips which run at right angles to the inner surface of the broad
face and which, after the shell hal ves have been joined together, bound a
space in which the resistor body is accommpdated and held. 25 A spring
contact is preferably provided for making contact. Further advantageous
"refinenents and i nprovenents of 30 the invention can be found in the other
dependent clains. The invention as well as further advantageous refinenents
and i nprovenents and further advantages 35 will be expl ai ned and descri bed
in nore detail with reference to the drawing, which illustrates one

exenpl ary em%ﬂﬂQQnécgégﬁgﬁg'Q%?nEhinnvenEioﬁs19 12 4% 2% | Bodipe ifd gures:

Fi gure 1showsa view o ctricalcircuitbreaker, Figure 2showsa section

vi ewal ong t heRsatashl | 48 | the  mafRbel aRHTESASW tRAFThl t eVAAENYesfor

maki ngcont aCtd’Mﬂﬁhcﬁ:é&SiﬁtﬁMﬂyel apdih Othe 5§BQ%c@ﬁtQEQCbUl@1@| Grcui t
di agranof _theswi tchin vice A circuit breaker s an encl osur% 10 which

may be foFrrecf‘seltHQF‘pI%tSS P Encl9 | GRER™ES t "I’ Pi%he MRS T$hel |
and a cover, agefffriomdmo mpmncstrmﬁelqrmbgﬁunaé shel | hal ves. A f| rst
contact poi nt 11 with a stationary contact piece 12 and a novi ng contact
piece 13 is located within this enclosure 10; the noving contact piece 13 ,
whi ch is arrdiftjetl apidsomecese e@éralneahs&hn@anwweo@n tiepifepagme®tby an

el ectromagnety WagR1a $HoRt wQi1r CUE & Cdi@é‘d\ﬁarﬁ?é‘g‘&ss aHeh that rdag et act
point 11 is oqpened. This contact point 11 has "an associ ated parall el

current pith Besty n AHA% h TR MALES oFGBdeSH%C‘?s YidaRd; Hithe FHAE SR act
point 11 is oness. an arc is formed there, which noves into an arc
splitter stack 17; furthernore, the current is conmutated into the
secondary current path 15, and is |limted by the electrical resistance of
the resistor Hodyre8isBonfegumae existiowsomnfelredhgi adle egesvatent hddfycui t of
the sw tchi ”glsdeé/érﬁrﬁe Jl‘gli%ré%a%%%t PR Nts 130@@0&@&' S 2@ m

contact point are 1 ocat Ina main current pat e para IeI
current E)éthqﬁs islavnneztwpiniupar andel carPAnt hehiFhst @éﬁtea’ct Beoingt 11,
and the 35 resdglsddly f iiscarrangad ighdde, Aisel effdjeadidretd | iL Stri p
20, which is not ilJustrated in Figure 1, is connected eI ectrically in
series with tH S FTYRES 16 and acts on a switching mechani sm 21, -
4 which is shovvn in Figure 1 and is arranged and/ or articul ated on one

switching to g%t & J:fcﬁhttﬂeﬁrgh t.al Ié c %;8e§6 JigH O %qldlrlgjsg_{}eerrral n

current path IS IS |kevms own 1n ure

bi met al | #€ stﬁrhéﬁ: Ii&e@@ﬁoaétﬂs oén tiviee ﬁwlt]chﬁl@bV%chéhEsﬁhEil wialiveshe

swi tching meqhapt smc2d Jaei g; €ANNGEH edet oride Qs PebNttHd Amddie ine
of action 23. 10 The |ines of action of the b| met a strlgs 20, égonthe
swi t chi ng mecHER 29F aPE ot BFead by e 24 ef"’@ﬁ@@mﬁﬁf&%

Figure 2 showsmlaveectage Vbewnal pognéde t&gﬁum I [ mbuhﬂ | k- |s’spad:é1 ti s
case, the encl.osure , 10 is forrre%f om an_encl os 10a in the

formof a she"m atl?? olf’r?%JhStu%lfo rt® 135 TH"T t? rar‘rli1 fgéjl{éhel |, on which

strips 285 27; 28, 29 are respectively integrally forned, as is |ikew se
shown in Figu{e gl e $rHR:t26is preferably provided for making

contact.

Further advantageous refinements and improvements of
30 the invention can be found in the other dependent

claims.

The invention as well as further advantageous
refinements and improvements and further advantages
35 will be explained and described in more detail with
reference to the drawing, which illustrates one

exemplary embodiment of the invention.



20 to 29 forma space 30 in which the resistor body 16 is acconmpdat ed.
Contact is nmade with the resistor body 16 by neans of the flat ribbon
conductors 31 and 32, which formthe 25 parallel current path but are not
shown in Figures 3 and 4. In the enbodi mgnt. shown in Figure 3, the
conductor 31 is in the formof a straight conponent, while in 30 contrast
the conductor 32 has a section 33, which is convex with respect to the
contact-nmaki ng surface 16a, in the area of the contact-making surface 16a
of the resistdn bbdyfigurd85:1n the enbodi nent shown in Figure 4, the
straight conductor 31 is replaced by a conductor 3la which has a section
33a which is convex towards the contact-nmaking surface 16b of the resistor
body 16. Eigupe least one of Shewswo acondiRY or Ofi e@ss 3dlegprigasprung.
In the enmbodi nent shown in Flgurecgrchhtsbkgakgg conductor 32 while, in
contrast, in the enbodi ment 5 shoggﬁln Figure 4, the conductor 3la is al so

sprung. AS cahiBE¥Eeén from Fi gur 872%St hé c@ﬁﬁﬂﬁﬂﬂ':X?qﬁn/%kp%%ap%ﬁesuch
that it fixes the resistor body 1§emtﬁbnalbﬁedl$41and an edge or angle 35.

10 As st ated boveé g ngtgrlal tﬁ i used gre Pl g erat#rg

coeffi ci ent FS Approximatel y c8nsty FE13 ﬁﬁ?ly RegalTve’ The
reason for this |s as follows: 15cbhtahe wﬂthch asssbownm bndylgané 5is

i ntended to db§ggggegt a short C|gﬁgwg ahh%ﬁé%dyﬁygﬂ'éiféﬂf@SE ? b first

of all used to Open the contact point 11, precise via the ne of
action 420 1n this case, the curreftths ﬁWéﬁCBéﬁﬁuﬁaﬁéGelnto the parall el
current 20 path and is limted by the resistor body 16, with the contact

point 19 still being cl ose The current ted by he resistor 16, flows
t hr ough the cBil® Hﬁgah ?ﬁ kﬁeepgafhé”%oﬁpg PshgeEnt 1 Vﬂﬁ§h MRYt e shor t
circuit is noﬁodmedoen@bbedﬁnmmaahwemnlesmrellower garbreakaﬁuathenmthe

cont act point %1 &lQﬁﬁﬁ. @he C%%&@ 1_notf SC9Q899%§§¥0§¥ﬁ taIIic

strip 20 or i s he y drsc tact
point 19.15n tﬁagtécﬁﬂeﬁhelﬁehed@ﬁee ehéutmtb@cmé;@e:tt QJCDElt28154w17t111 acited

initially, a”QtEQlBHQr§ £02:c3Q S \Wilde Ment hnged hﬁh&ﬂ@'dbndécéhﬁlé@é'Stor

body 16 were now to have a positive tenperature coefficient, then
current woul dtBe 1§ nidERHS sHdkhaR ekbeft qWﬁﬁoﬁqﬁifaﬁ@atuFbeofm@ﬁen%S
rel ease 40 wogbflithetppardet hes COfHBE POi Qtr&ﬂgé@ubﬁ &l asentadd chewoul d be

di sadvant ageo o the r.oxi_nat onstant or. e ative
Comoor af e 9eons; pREEBYEsR, RlGRPaR s, Bhet  d adR GRS ven

t he sane 2 becerertsidightiit gerentrent bgcwhrisch smatnsthhe ct(hﬂac@nip@q:nt can
be held in thg,open PQS'%éorbéé}Ee S L1 QIR dONgolikEe. 19 angasﬁaeen

menti oned, the resistor e conpose am ¢
car bon, althoaaﬁOFtaFedaP%aéée |§%rteatu§>@tél 43 .%nﬂfest‘rfbueer%b%taowm

carbon. Furthgpapr elethesrelsacﬁ@dbomhetﬁ e aksathetdopednw t hiot her

conductive materials. In add|t|§£ %etéﬁireSI tor bodé?nay have an¥

desired shapeOBEHngu?PeBrcf&F 119 SR nto an arc

hol | ow cyd3 ndsptatteor igtddie farm of fartthmoreprl sthe current is
commutated into the secondary current path 15, and is
limited by the electrical resistance of the resistor
body 16.

30 Figure 5 shows an electrical equivalent circuit of the
switching device. The first contact point 11 as well as
a second contact point 19 are located in a main current
path 18. The parallel current path 15 is connected in
parallel with the first contact point 11, and the
35 resistor body 16 is arranged in it. A selective
bimetallic strip 20, which is not illustrated in
Figure 1, 1s connected electrically in series with the

resistor body 16 and acts on a switching mechanism 21,



It should al so be nentioned that, if the end faces of 15 the resistor body
16 are netallized, the line pieces 31 and 32 can be soldered directly to

t hem WO 03/065398 Patent C ains PCT/EP03/00121 1. Electrical swtching
device having a first contact point (11),which is noved by an

el ectromagnetic 5 actuator to an open position in the event of a short
circuit, and having a second contact point (19), which is connected in
series with the first contact point and is open pernmanently via a sw tching
nechani sm by ehic¢hstig hehosin r éhealSegueed hawindg aspazatiededurarehtor1 0 pat h

(15) which isy :{&qrgggean Harallel %t&ﬁ%flrﬁ%f@m t poi L3 and in

whi ch a current Imting resistor dacco ate characterlzed in
that the currh#me¢¢%ﬂ¥¢n§t¥b8|§60F5(16F3F§dlﬁntﬁ@efﬁﬁmQﬁCQ¥ﬁﬁﬁﬁsﬂ%ﬁhbody

whi ch is conppsedaotndanad LQ@I@”&Q Jlﬁ.mwﬂé ahot WRORAN! e/perabure 1.
coeff|0|ent IS conﬁtant negat i El.ectrical switc |ng evice

accordi ng>t o €M fme(FIzi‘g(fLal& e??’ﬂa% |lr3rkteﬁ"d'Fest?FB§ vl ch ?ur?‘%ﬂttcrl'i“d'fﬂ
angl es 20 to hdéehamhen <r,faeéthr echat egriadldhidor medhanise 2nneseiswy f ace

of the broad é&ffdr? Oled ht?oe@ﬁéOé&hg?ﬁgdpo?%e1bh§OeQ%e°§Lirn% % dé;cf‘tgigonan g

assenbl ed, bound a sSpacé i h Whi €S1'st Of dy I's acco

held. 25 3. SMtching device according to one of the preceding clains,
characterized in that at | east one conductor piece, by nmeans of which the
resi stor body (161 is connected in the parallel_ current path (15), presses

in a sprafg nBthetiBgai ASt a@ﬁéopegfstt&e ety t abl 4c swrf_-Eﬁ. RS déA @

according to @me Q%lgkﬁhﬁg helcPadi sehaiact ihgest éd bhathe frdherdrasd st or
body (16) is forned v%é %£€t II|c end surfaces, the conductor pieces are
f

sol dered to tHERME 535 5. Switching device according to one of
the preceding clainms, characterized in that the resistor body (16) is _ g

_ oylindricalg; fotL oy LR Lol Dl N3 LA BiRhe? GHOCSECRELS 1A the

like. .A A A Al
II-II. In this case, the enclosure 10 is formed from an

enclosure lower part 10a in the form of a shell and
from an upper part 10b in the form of a shell, on which
strips 26, 27; 28, 29 are respectively integrally
formed, as is likewise shown in Figure 1. The strips 26
20 to 29 form a space 30 in which the resistor body 16 is

accommodated.

Contact is made with the resistor body 16 by means of
the flat ribbon conductors 31 and 32, which form the

25 parallel current path but are not shown in Figures 3
and 4.

In the embodiment shown in Figure 3, the conductor 31
is in the form of a straight component, while in
30 contrast the conductor 32 has a section 33, which is
convex with respect to the contact-making surface 16a,
in the area of the contact-making surface 16a of the

resistor body 16.

35 In the embodiment shown in Figure 4, the straight
conductor 31 is replaced by a conductor 3la which has a
section 33a which is convex towards the contact-making

surface 16b of the resistor body 16.
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As can be seen from Figure 1, the conductor 32 may be
shaped such that it fixes the resistor body 16 with a
bend 34 and an edge or angle 35.

10
As stated above, the material that is used here has a
temperature coefficient which is approximately constant
or is slightly negative. The reason for this is as
follows:

15 If the switch as shown in Figure 5 is intended to
disconnect a short circuit, then a magnetic release 40
ig first of all used to open the contact point 11, to
be precise via the line of action 41. In this case, the
current 1is then commutated into the parallel current

20 path and is limited by the resistor body 16, with the
contact point 19 still being closed. The current,
limited by the resistor 16, flows through the coil 40
and thus keeps the contact point 11 open. If the short
circuit 1s now disconnected in a downstream circuit

25 breaker, then the contact point 11 closes; if the
current is not disconnected, the bimetallic strip 20 or
22 is heated, and in this way finally disconnects the
contact point 19. In this context, reference should be
made to DE 28 54 711, cited initially, and to the S 700

30 switch mentioned initially.

If the resistor body 16 were now to have a positive
temperature coefficient, then the current would be
limited to such an extent that the armature of the
35 release 40 would trip and the contact point 11 would
close, which would be disadvantageous. Owing to the
approximately constant or negative temperature

coefficient, the current through the release 40 remains
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the same or becomes slightly greater, by which means
the contact point can be held in the open position for
a sufficiently long time.

5 As has been mentioned, the resistor body may be
composed of a ceramic doped with carbon, although it is
also possible to use a silicon carbide doped with
carbon. Furthermore, the resistor body 16 may also be
doped with other conductive materials. In addition, the

10 resistor body may have any desired shape as required,
for example being cylindrical, hollow-cylindrical, or
in the form of a cube or prism.

It should also be mentioned that, if the end faces of
15 the resistor body 16 are metallized, the line pieces 31
and 32 can be soldered directly to them.
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Patent Claims

1. Electrical switching device having a first contact
point (11) which is moved by an electromagnetic
5 actuator to an open position in the event of a short
circuit, and having a second contact point (19), which
is connected in series with the first contact point and
is open permanently via a switching mechanism by a
first thermal release, and having a parallel current
10 path (15) which is arranged in parallel with the first
contact point (11) and in which a current-limiting
resistor (16) 1s accommodated, characterized in that
the current limiting resistor (16) is in the form of a
resistor body which is composed of doped ceramic
15 material, whose temperature coefficient is constant or

negative.

2, Electrical switching device according to Claim 1,
characterized in that strips which run at right angles
20 to the inner surface are integrally formed on the inner
surface of the broad face of the enclosure and, once
the enclosure has been assembled, bound a space in

which the resistor body is accommodated and held.

25 3, Switching device according to one of the preceding
claims, characterized in that at least one conductor
piece, by means of which the resistor body (16) 1is
connected in the parallel current path (15), presses in

a sprung manner against the resistor body.

30
4. Switching device according to one of Claims 1 to
3, characterized in that, if the resistor body (16) is
formed with metallic end surfaces, the conductor pieces
are soldered to the end surfaces.

35

5. Switching device according to one of the preceding

claims, characterized in that the resistor body (16) is
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