1 : MD6832GB Description The invention concerns a
protective CIrCUIt breaker with the 5 features of the introductory part
of claim 1. Such protective circuit breakers are known, for exanple from
the EP 0 391 086 Al. A U-shaped binetlal, with an extensionypgg3azgpas a
conductor bar that is also U-shaped, is there disposed 10 electrically
~in series. In this arrangenent, the conductor bar flanks the binetal in
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40 the bimetal may, for example, be given a more robust design by
enlarglng its cross-section. However, a more robust design im-
pairs its tripping sensitivity and accuracy.

Starting with these drawbacks, the invention is based on the
45 problem of constructing a bimetal-controlled protective circuit
breaker in such a way that it is suitable for higher current
intensities. Additionally, the tripping sensitivity and accu-
racy of the bimetal are to be improved. This problem is solved
50 by the combination of the features of claim 1.
Because of the current shunt path disposed electrically parallel
to the bimetal, the protective circuit breaker is suitable for a
wide spectrum of various current intensities, without any need
for changing the bimetal. The required maximum admissible cur-
55 rent intensities are allowed for in a simple way by means of an
appropriate line resistance of the shunt current path. This is
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55 rent i.ntensities are allowed for in a sinple way by neans of an
appropriate line resistance of the shunt current path. This is 2
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cross-section, or even by choosing a defferent material for Mbssshast
current path. Dependi ng on the design requirenments placed on the
prot ect efdecitedui tinbtbak&nowas weyl bas vheyérgsfienBths bng damehsdibosi of
deui ces theocrplss-sketiopur oenevepabl, choosdngd- avdaffgeent meteninlt héor
| engt h, thiee sbhp$s cyszensnpetht he spBepehdingspnt dheedesighe thanireuendat
path. ORd288E ORe togneP p&?@éﬂwﬁeCérpeamtbspegﬁ@p RS tneléfasetbauex1§@-
abﬁe féPgaPP"ufﬁPFBHﬂngréﬁﬁ% HE g yS BREh&HQFﬁgt tRath huhP &8r pdnt
pat g ﬁxggg?|% gflePﬁE ihﬁ e EEPPEAFCCHAPR, OFnEh p?BF@&fFGe
curcuutreﬁFS REFE O gnv oP

cgLEgn Bari ous current spectra are
de5|gne6ngo gg q s\ gﬁl aBrO% at ggetg Enol and é

r qguces .,7hé @%QUE%S uahgqen@ng i i iE ggﬁg ﬁahé gfgﬁﬁ g
eirCUItah&@@h ¢ Sath faryagpth EHEES SRR e BB AP e Bog P

be ppEe p%@%%@%%gﬁoﬁirbﬁxta 8PbakBes Bhﬁ&eckhﬁebec'ﬁﬁﬂatf feakglio

varlouscge&eamt speeRshl nee SAkSLi¥nbY the BBOHEBnRica1dhEl exgphrdl thelr
bi met al techhbloghaandnoaeeigh. the gdiant agaubbat the fBXLFUBtadingl Sahll e
cusrent logtiemksict yoetst BE phet pebteetivecuikchiieakeeaRrbdsits tripping
characteristic due to the heating of the binetal, can be sinultaneously
al t eredAsnfaz asnphe mayufactﬁhenglnebhhslpgvfeiabbyndefﬁed obtymagcobdi ng .
t o t hei momet emdaiantaldieoast e 28daptgébeet proakectdveensionaitebmenker to

supst anviexlibyst kerreakeintensitieghsoledwi | bvatbe cheicemnafastdiéferenhe
va@dtous bimededl.s. Thist hagnonoreeveve shecerdvaptedrekbadi ther paginpmt pds
way, theiesibdg earﬁspta#p§én§hyvaeauthenaroaeﬁﬁhag pPéEéElbanﬁékEHSﬁﬂg of.
t he proﬂé@tb$€1€Pﬂ8 i € BF@&ESFlSﬁﬁPC dpgr tRethei hpptings PR e npinggal,

m..z
:S<

factureeﬁP (vl aEFPEﬁ Bl&gKE lnIt aj gi pB&¥; bl e E
et Bttt IESPFéﬁQdepggé%ﬁ aeLe! eﬁﬁieﬂgﬁ?régln§ngiE gﬁgethe
a un .
curr ent téatt% S0as¢ sgt' n E E dlere %} % thﬁ sﬁgggihwé’ EE@
E E Bie SAHSCH1 ga StLESSh the

Cross-
”ater'aEroQ$GQQWe %&%Eﬁﬁ&reﬁEeakeé, h1e REFRktHekD s@mﬁ@ﬁk (3 gﬁgssmgﬁﬁtlon
hag | MPirguedrePbirNgrokeeReve #9rcuitl BEehRbrsi ts deflection.
spring characteristics of the binetal are characterized by its sectlon
modul us Iwhiighaldepedesibnet heowadbptanghehpebBessivel cibeubtmbtshker | 8o
t hi s codiédierent cherendt hiateastitiebebyecthangingutie abimekthleandf ather
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485 of the binetal inproved in this way, result in an inprovenent of the
el ect r o@peashontor cergentheatbnddésppsbdr incphngldalt hashi - moreover, the
effect that the cross-section of the bimetal can be reduced
: without overstressing its material by any overcurrent. A bi-
\_—/ metal with a smaller cross-section has improved spring proper-
40 ties for its deflection. The spring characteristics of the
bimetal are characterized by its section modulus which depends
on the width and thickness of the bimetal. In this connection,
the width affects the section modulus as a linear factor and the
thickness as a quadratic factor. The spring characteristics
45 of the bimetal improved in this way, result in an improvement of
the electrodynamic force of the conductor bar -acting on the bi-
metal. The thermally conditioned deflection movement of the bi-
metal is slso facilitated. The tripping sensitivity of the bi-
metal is therefore increased, and shorter tripping periods are
50 obtained. The required or desired tripping characteristic can
" therefore be allowed for in a simple way by means of bimetals
with different cross-sections.

A shunt current path, designed in sccordance with the invention
55 as a shunt rail, also produces with an appropriate parallel ar-
rangement relative to the bimetal an electrodynamic force be-



metal. The thermal ly conditioned deflection novenent of the bi- netal is
also facilitated. The tripping sensitivity of the bi- nmetal is therefore
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Claims 3 and 4 concern further measures to improve the electro-
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40 According to claim 5, the bimetal has a U-shaped design. The
U-plane is arranged at right angles to the plane of deflection,
and the free ends of the U-arms acting as contact ends are fixed
in position. The contact ends ensure, on the one hand, that
the bimetal is srranged electrically in series in a simple man-

45 ner. On the other hand, the one-sided mounting of the bimetal

in the zone of their contact ends ensures that with the connec-
ting yoke connecting the U-arms, a mechanically stable deflec-
tion end of the bimetal is created. By means of such a deflec-
tion end, one obtains a very effective force transmission of the

50 deflected bimetal, for example, onto & switch 1latch for the
reliable interruption of the circuit inside the protective cir-
cuit breaker.

By means of the U-arms of the bimetal and the conductor bar
b5 which, according to claim & is also U-shaped, the required cur-
rent directions, moving in opposite directions or in the same



and the free-ends- of the U-arns acting as contact ends are fixed in
posi tion. The contact ends ensure, on the one hand, that the binetal
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Claim 7 concerns a preferred mode of embodiment of the connec-
kv/ tion between the bimetal, the conductor bar and the shunt rail.
Transition resistances between the bimetal, the conductor bar
40 and the shunt rail are thereby reduced. Moreover, the weld joint
renders a long service 1life possible for the bimetal, the con-
ductor bar and the shunt rail as a compact unit.

According to claim 8, the unit is additionally secured on a sup-
45 portlng bracket. ThlS promotes the mechanical stability of the
unit in the assembled state. Since the supporting bracket
forms a part of the circuit, it forms the second connecting con-
tact for the unit apart from the conductor bar, so as to dispose
the latter electrically in series with the cirecuit. Mechani-
50 cally stable and electrical contact making connections between
the components are obtained by one and the same messure. This
has a saving effect as far as the components and costs are con-
cerned. The use of only a few components also makes it possible

to give the casing of the protective circuit breaker smaller
55 dimensions.



effective el-ectrodynamic force effect, this conpact unit has a narrow
structural shape. The casing of the protective circuit 35 br eaker
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35

Fig. 3 a representation of the circuit within a protective
circunit breaker in perspective,

-/ Fig. 4 a top view of the overcurrent monitoring device in the

40 final assembled state, with a partial representation

of a casing of a protective circuit bresker.

The structure af the individusal components of the overcurrent
monitoring device will be explained with reference to Figure 1.

45
This is 2 bimetal unit with a U-shaped bimetal 1, a strip-type
conductor bar 2 and a U-shaped shunt rail 3. The bimetal 1, the
conductor bar 2 and the shunt rail 3 are arranged in planes that
are parallel to one another.

50

The two U-arms 4, 5 of the bimetal 1 are arranged in a longitu-
dinal direction 6. The base of the U forms the deflection end 7
of the bimetal 1 and extends 1in a depth direction 8 approxi-
mately at right angles to the longitudinal direction 6. In its
55 zone remote from the arms 4, 5 of the bimetal, the deflection
end 7 is bent by 45° in the direction towards the conductor bar



30 Fig. 1 an exploded representation of an overcurrent noni-

toring device, Fig. 2 a rear view of parts of the overcurrent

nonitoring device according to Figure 1, 35 Fig. 3 a representation of
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a top-view of the overcurrent nonitoring device in the 40
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13. The outer zone of the conductor bar 2 facing the bimetal
arm 4 in the depth direction 8 has a plurality of protrusions
35 and slots respectively, which are rectangular as viewed in the
in the transverse direction 10. The width of the bimetal 1 in
the depth direction 8 is somewhat smaller than the corresponding
Y dimension of the bar extension 13.

40 The shunt rail 3 is U-shaped, just like the bimetal 1. It is
arranged in a plane parallel to the bimetal 1. The surface
base of the shunt rail 3 projects beyond the two shunt arms 14,
15 in the depth direction 8. Its dimension in this direction is
somewhat larger than the corresponding dimension of the bar ex-

45 tension 13. The two shunt arms 14, 15 and the arm ends 16, 17
following thereon approximately correspond in their shape and
arrangement to the U-~arms 4, 5 of the bimetal, as well as to
their bimetal contact ends 11, 12.

50 However, the arm ends 18, 17 are extended by fastening ends 18,
19. The arm end 17 is extended by means of the fastening end 19
approximately in the longitudinal direction 8. But the fastening
end 19 is bent away from the bimetal 1. As viewed in the trans-
verse direction 10, the fastening end 18 1is approximately

55 sguare. '



cross-section. The | ongitudinal dinension of the bar extension 25 13
corresponds to the depth direction 8. The conductor bar 2 and the bar
extension 13 are arranged perpendicularly to each other. Together they are
L- shaped. The conductor bar 2 and the bar extension 13 are integggdaggor o-
30 ‘duced froma netal strip. However, in the depth direction 8,
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and the corner edge lying diagonally opposite thereto (Figure
3.

— As viewed in the depth direction 8, a connecting arm 29 is in-
40 tegrally formed next to the mounting sarm 27 on the supporting
bracket 28. As viewed in the transverse direction 10, the
shape of the connecting arm 29 is substantially rectangular.
While the mounting arm 27 not carrying any current is arranged
parallel to the arm end 18 of the shunt rail 3 in the final
45 assembled state, the connecting arm 29 is bent in the direction
towards the conductor bar 2. The connecting arm 29 and the
fastenlng end 19, also bent relative to the arm end 17, are ar-
ranged in planes parallel to each other. A blmetal contact
surface 30 extending parallel to the conductor bar 2 is integ-
50 rally formed on the free end of the connecting arm 29,

As viewed in the transverse direction 10, the bimetal contact

surface 30 is square. The plate-type b1meta1 contact surface

30 projects beyond the connecting arm 28 in the depth direction
55 8 on the side remote from the mountlng arm 27.



In its zone.facing the armend 17, the armend 16 is pierced in the
transverse direction 10 by an opening 23 for a screw. Its 20 shape
corresponds approximately to that of a semcircle with its concavity-
facing towards the armend 17. In the fignal assenbled state, tHosgscrew
openi ng: 23 allows a setscrew 24 (Figure 3) to pass with its insulating pin
25 thro@gwaFWeqammqaﬂetleam1ﬂm@unneonaa¢tofam@etsuapprmnnghbracketazs is
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To avoid short circuits, the slide 35 is produced from a ma-
i»/ terial that is not electrically conductive.

40 The bar extension 13 and a contact lever 38 are connected to
each other by an electrically conductive flex 52. The contact
lever 36 consists of an electrically conductive material.

The contact lever 38 extends substantially in the transverse di-

45 rection 10. In its end zone facing the bimetal 1, the contact
lever 36 contains a mounting opening 37. It pierces the con-
tact lever 36 in the depth direction 8.

The mounting opening 37 is traversed by a pin, not shown herein,

50 secured in the casing and extending in the depth direction 8. By
this means, the contact lever 36 is mounted fixed to the casing.
A plate-shaped contact component 38 is secured on the surface of
the contact lever 36 remote from the slide 35 in the longitudi-
nal direction 8. The contact component 38 is arranged in the

55 end zone of the contact lever 368 remote from the mounting open-
ing 37 in the transverse direction 10.



The bar end 21 is  welded to the binetal contact end 11 of the binetal 1.

The contact protrusion 22 of the conductor bar 2 is 15 connected to the
fastening end 18 of the shunt rail 3 by means of a formfit and is in

el ectrical contact therewth. The bi -8 netal contact end 12 Mus83dnaB
bimetal> 1 is welded to the binetal contact surface 30. The sane
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The bimetal contact end 11 of the bimetal 1 is subjected to
K,/ pressure by means of the setscrew 24. The arms 4, 5 of the bi-
metal can be stressed with respect to each other by an adjust-

40 pent of the .se§screw 24 . By this means, the bimetal 1 is ad-
Jgited and it is possible to set a variable tripping sensiti-
vity.

To ensure that only the bimetal 1 is moved durlng the use of the
45 electrodynamlc forces, the conductor bar 2 is fixed in position
1q the_ zone of its bar extension 13, and the shunt rail 3 is
fixed in position in the zone of its U-base within the casing of

the protective circuit breaker. This mounting ensures that the
conduetor bar 2 and the shunt rail 3 are immovable relative to
50 the bimetal 1 as reqguired. At the same time, the conductor bar

2 is still movable in the zone of its bar end 21 and the shunt
rail 3 in the =zone of its arm end 16, in such a way that the
pressurs loadlng of the bimetal contact end 11 by means of the
setscrew 24 is not impeded. To ensure that the bar end 21 is
85 movable to some extent relative to the remaining zone of the
conductor bar 2, the conductor bar 2 is dimensioned to be



spring 40. * The conpression spring 40 acts against a surface, not shown
herein, and thereby subjects the contact |lever 36 to pressure in the

| ongi tudi nal direction 6. The conpression spring 10 40 helps the
contact lever 36 to remain in thi defined sw tched-on ¥8832Gk
(Figure 3) or in a defined swtched-off po- sition. The contact conponent
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contactside 4®r 36 is pierced by a pin opening 43 in the |ongitudinal
direc- tion 6. It serves the sane purpose as the pin opening 33 in 35
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cdhductor bar 2 is dinmensioned to be 10 MD6832GB
For closing and opening the circuit within the protective cir-
cuit breaker, the slide 35 and the contact lever 36 cooperate

K¢/ with the switch 1latch 48 (Figure 3). The switch lateh 46 is
schematically represented as an approximately square box. It
40 may consist of various electrical and mechanical components, for
example, switches and levers. The directions of arrows 47, 48

indicate the cooperation of the slide 35 and the contact lever
36 with the switch latch 486.

45 The slide 35 acts for example, on a tripping means, not shown
herein, of the switch latch 48. During the deflection movement
of the bimetal 1, the bimetal projection 9 strikes the slide
slot 34. By this means, the slide 35 mounted in the casing is
moved in the direction towards the deflection side 44 (Figure

50 3. The switched position of the tripping means, not shown,
ensures the completion of the pressure loading action of the
switch latch 48 on the contact lever 38 in the direction towards

the fixed contact 41. The contact lever 38 is rotated round
the pin traversing the mounting opening 37 in an anticlockwise
55 direction. The rotation of the contact lever 36 in an anti-

clockwise direction is supported by the compression spring 40.



smaller in the zone of its bar end 21 and its contact protrusion 22 by the
Step-type arrangenent of cut outs in the depth direc- tion 8. 5 A
current starting fromthe supporting base 42 in the direction towards the
conductor bar 2 divides in the zone ofitthe bar end 21 (Figure M)8832GB\ part
flows through the binetal 1 fromthe bi- netal contact end 11 to the

bi met al'Thentautaehd 1@ver 3Fhetheheby peedcids t hits uteRiried | el tdhelighf f he
shunt repEiBitnem the 10 fastening end 18 to the fastening end 19.
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towar dsthfeprekedtivent agrcuit bregher cont acthe evennegeing reimtd3d Hramd
verses the wall 48 of the casing, as well as the base component

— 31, with a form fit snd establishes in this way a firm mechani-
40 cal connection between the wall 48 of the casing and the sup-
porting bracket 28.

Due to its structure, the bimetal unit is a self-supporting
compact and stable unit, and does not require any additional

45 fastening means, apart from the supporting bracket 28 and the
mounting of the conductor bar 2 and shunt rail 3 on the casing
of the protective ecircuit breaker. Because of the necessary

insulation, the whole casing of the protective circunit breaker,
that 1s to say, also the casing wall 48 and a casing wall 50

- 50 disposed. perpendicularly thereto, consists of an insulating ma-~
terial. An external current line or an electric consuming de-
vice may be connected to the connecting pin 32.

Figure 4 shows that the geometrical structure of the bimetal
55 unit is well matched to the shape of the casing walls 48, 50.
This space-saving design allows the protective circuit bresker



the pin traversing the nounting opening 37 in an anticl ockw se 55
di rection. The rotation of the contact lever 36 in an anti- clockw se
direction is supported by the conpression spring 40. 11

MD6832GB The contact |ever 36 thereby yzaches its defined sw tHi68B2GH
position. For transferring the contact |ever 36 into its switched-on 5

posi ti orasing gute Bve =walhodimernsiprs endht  thenatasirawwal il be p:r]mdeded
o/t he sakimd $ht chs 4Bormed Thre atheiadnegy of et bHretak mnmetbn]z-

oper at dfhe slide Bycasing nfghnssxtends sui t drhe dmﬂn% edutiaredtipmridssur e

| oadi ngT*a%t$b¥F1% § his comeurted iertlnes s ide aasing Jom actTh%\Fé?V%‘B?ﬂtsG

r ot at edP¥ oblpRl tHbl BWRray Hpdoin the,LianAHanRe The

cl ockwi "‘%ﬂ“?'é Fi ?g 9@9“ 1} ':ﬁﬂ%r‘ﬂ'sequr?ee x% r%f 1on
The n%‘?fal sy fah e & et o B e o
faci ng ?ﬁ%% thgeﬁ{f@ L€ ;1001 rrs gﬁekgiﬁﬁ thed: o’r{’% T31%h

cont act eve eTreu T Wihin e protective circuit breaker is
15 t her eby cl osed. The active direction of the contact pressure
corresponds to the longitudinal direction 6. The contact pres- sure is
additionally inproved by the action of the conpression-spring 40. 20 The
pressure | oading action of the swtch l|atch 46 on the con- tact |ever 36

to ensure that it remains in its switched-on posi- tion (Figure 3) nay be
term nated by the operator, for exanple, by mneans of the actuating

el ement (not shown). The switch latch 46 may al so be connected to
el ectronic neans for controll- 25 ing the swtched position of the
cqontact |lever 36 by renpte con- trol. The binmetal unit shown in Figures 1
to is also suitable for current intensities above 50 A Due to the
shunt rail 3 dis- 30 posed in parallel, the current is divided,
which allows the cross-section of the binmetal 1 to be reduced. The

reduction in cross-section provides inproved spring characteristics of the
bimetal 1, by neans of which the el ectrodynam c force effect can be used in
a better way. 35 In Figure 4 the binetal unit is secured on a casing wall

49 of the protective <circuit breaker. The connecting pin 32 tra-
verses the wall 49 of the casing, as well as the base conponent 31, with a
“formfit and establishes in this way a firm nechani- 40 cal connection

between the wall 49 of the casing and the sup- porting bracket 28. Due
to its structure, the binmetal unit is a self-supporting conpact and stable
unit, and does not require any additional 45 fasteni ng neans, apart
from the supporting bracket 28 and the nounting of the conductor bar 2
and shunt rail 3 on the casing



of the protective circuit breaker. Because of the necessary
i'nsul ati on, the whole casing of the protective circuit breaker, that is to
say, also the casing wall 49 and a casing wall 50 50 di sposed
perpendi cul arly thereto, consists of amg insulating ma- terial MOB832&Ber nal
current line or an electric consunming de- vice nmay be connected to the
connect iligstpiof R2.f effiegueree Nomelradks t hat the geonetrical structure of the
bhoet al 55 unit is well matched to the shape of the casing walls 49,
50. Thid spa@@ﬂﬁﬁ@ﬂng design allows the protective circuit breaker 12
MD6832GE casﬂﬁ@-uwﬁoﬁa@@ISnall di rensions. On the casing wall 50, a slide

casing B1 i & @1ln the zone of the binmetal projection 9. The slide
casing dl e%Péﬁ@?- RED he transverse direction 10. The slide 35 is
mount ed 3 n Qé The novenents 5 of the slide 30 are
QU|ded i th Idna 38tﬁ8ﬂ 10.  The novenents of all the

one@gs aﬁi QE%QHH% t he defl ection plane fornmed by the Iongltudlna

dlrectl %¥ﬁﬁ%$ direction 10. This also favours the
space- s 8 eoSiopd Of the protective circuit breaker. 13
ND6832G31L|5%1 et@qf@@@qg%tNgggrals 1 bi metal 2 conductor bar 5 3
shunt raid 4pimdta®lc¥ntdd® 2nd binmetal arm6 | ongi tudinal direction 7

defd ectii® em@irl@xten®ion depth direction 9 bi metal projection 10
transverigie dighegit @rmll bi retal contact end 12 bi retal contact end 15
13 bariext eslgimin adk shunt arm 15 shunt arm 16 armend 17 arm end
188 fastmermnag end 19 fastening end 20 contact opening 21 bar
engrgz 1%xnﬂ&nn goxdot r usi on
2 18 fastening end
19 fastening end
20 contact opening
21 bar end
22 contact protrusion
25 23 screw opening
24 setscrew
25 insulating pin
26 tapped bore
27 mounting arm
30 28 supporting bracket
29 connecting arm
30 bimetal contact surface
31 base component
32 connecting pin

35 33 pin opening
34 slide slot
35 slide

L 38 contact lever
37 mounting opening
40 38 contact component
39 pin
40 compression spring
41 fixed contact
42 supporting base
45 43 pin opening
44 deflection side
45 rear side
48 switch latech
47 arrow direction
50 48 arrow direction
49 casing wall
50 casing wall
51 slide casing
52 flex
55



25 23 strew openi ng 24 setscrew 25 I nsulatimgpim26 tapped bore-

27 nmounti ng arm 30 28 supporting bra i ng arm 30
bi metal contact surface 31 base conponent Tumlmﬂ")mgmmpl n 35 33
pin opening 34 slide slot 35 slidel$ ¢onfact |rever FRg
openi ng 40 38 contact conponent 39 pin 40 conpre55|on sprlng 41

fyxed contact 42 supporting bas§@§%NZ7ciigpﬁpln openi ng 44 defl ection

45 rear side 46 smﬁtch I om/direction 50 48 arr ow
dlrecthp 49 Q@slq wal | asin i de casin ﬁ 55
1 cr01 e
145 dlsposed in t %Nlugﬁg%ﬁé ;rle A Bl&EtEF %5ﬁfrolﬁég
protectlve circuit rea e i'Sp osed in the electric circuit
in series - thélﬁiﬂ@tgﬁtQh (%%dand - a conductor bar (2) extending in
t he defl ection plane 8 the binetal (1) parallel to the

latter and b%!%@nﬁh@ﬂ%r a$HaGONRar edxtehtingt hA BheeHakledkionf pllane of
sygporting the tderetfdieqinaefhaliika bireethle bYatkhee! aaHr bdingnrighiarcas
effect, char aempairesdd withhatthtd bimethie (hiypet @or( luppordinagoseHel nde~
paral l el witIflectiwn ofr &iHe bImeaslabyhunt electentdypanlic fbiree effecgi,d as
conpared with the binmetal (1) so as to forma current division and 20 -

tt¥§ the rigid shunt rail (3haractelrdgedadnl tdetto the bi-

- the bimetal (1) is disposed in parallel with a shunt rail
(3) as a shunt current path, which is rigid as compared
with the bimetal (1) so as to form a current division and

Zb“/ - that the rigid shunt rail (3) is also parallel to the bi-
metal (1) and extends in its plane of deflection.

2. A circuit breaker according to claim 1,
25
characterized in that
the shunt rail (3) is arranged on the side of the bimetal (1)
lying on the opposite side to the conductor bar (2).
30
3. A circuit breaker according to claim 1 or 2,
characterized by
35
s shape of the conductor bar (2) and/or shuant rail (3) that
approximately corresponds to the bimetal (1).
I\ ' |
40 4. A circuit breaker according to one or more of the preceding
clainms,
characterized in that
45 the conductor bar (2) and/or shunt rail (3) have an effective

length corresponding to the length of the bimetal (1).

S. A circuit ©breaker according to one or more of the preceding
50 claims with a U-shaped bimetal (1),

- whose U-plane is designed approximately at right angles to
the plane of deflection and :

556 - whose U-arms (4, 5)



nmetal (1) and extends in its plane of deflec circult breaker
according to claim1, 25 characterized in th w’rwﬂw H!‘JH' (3) is
arranged on the side of the binetal (1) lying+=o0 side to the
conductor bar (2). 30 3. A circuit bid&aker according to cl ai HOB862GB,
characterized by 35 a shape of the conductor bar (ZL and/or shunt rail (3)
t hat apprOX|ﬁateI9r§o ﬂg% oif8s PEsikéopi wéthl thejr hdmetal conpacktrcends
bkeaker. accor di ng‘d oPNfp re of the preceding clains characterized in
that 45 the nduct qr , bar % and/or shunt rai

ef fective | ength g@FPeg p&hdi &Y tﬁ@"P@ﬁﬁPﬂgofyPhﬁ BPﬁetﬁPfQEYtlgn end
circuit breaker 8drd|ng to one nor e of the precedlng 50 cl ai ns
with a U shaped binetal (1), a desi gned approxi mately
at right angles to the plane o?ha¥$§§g %%%&aﬁ - whose U-arns (4,
5) 18 U-shape of the conducVB683RLB abs§ fhﬁ&?ofnshﬂﬂﬁ'tfgﬂl gh their
biiget al weant agithendse( Glyokd) abfAnectiohOrBy¥bb Hlvémﬁ'rarfgﬂégﬁréﬁg tM?ke

the dekhmet@de.end 5 (7), characterized ape o
the conductor bar (2) and/or shunt rail (3) as 10 mell with the
U-yoke connection respectively arranged on the sane -side. 6. Acircuit
br eaker BaccoAdeagctdtonbrenkeor ecobdrd img ptecenengr lhore 6fath®, preceding
chlract edpiwg.in that - the contact ends (11, 12, 21, 17), of the
bimetal (1), of 20 t he conductor bar (2) and of the shunt rai
"(3) connected to the crrcur?hanﬂcterlzeﬁaln thatshunt contacts (18, 22)
of the condugtor bar and of the_shunt rail (3) are respectively
C?EJected totéﬁe°2§§a° e"ds %ghe 12@ 21, L&)y cpft EF%akéFeh%éofapn ¢H

6 30 S conductor bar h%?ac?%?r%@ﬂnFnr¥hat $he %%%%%%??%n

is a weld cohRelPPoRiTSBit aBd A circuit breaker according to one or

more of _the ppggedipg glahys. con@ggfée{igegzﬁn Pa{he conductor bar (2)

and of the shunt rail (3) are respectively connected to one
25 another.
7. A circuit breaker according to claim B
30 characterized in that
the connection is a weld connection.

35 Bi A circuit breaker according to one or more of the preceding
claims,

characterized in that

40 the unit formed by the bimetal (1), conductor bar (2) and shunt
rail (3) on the main contact (18) of the shunt rail and/or on
the bimetal contact end (12) in contact therewith, are mounted
on a supporting bracket (28) disposed in the cirecuit.

45 :
a. A circuit breaker sccording to claim 8,
characterized by
50 a mounting of +the supporting bracket (28) on a casing side (49)
of the circuit breaker.
55 10. A circuit breaker according to claim 9,

characterized in that
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40 the unit fornmed by the binetal (1), and shunt

rail (3) on the main contact (19) of the shu m“n(!lmum |||Im“| the b| net al

contact end (12) in contact therewith, are nounted on @& supporting bracket
(28) di sposed in the circuit. 45 9. BMscircuit breaker accordi0g832GBI ai m
8, characterized by 50 a nounting of the supporting bracket (28) on a
Qa(ng $haesprppréfinghbrapketi t (BBeakermougted enrcai cobneaking apinr 682y to
e’ m 9o0fsthehgizepdti begakars hahich gsgrves for connecting an\DeégBedEalhe
supportPﬁgrsnac&épe(es)anseﬁﬁehrea pAnguBEREcdeVhgepin (32) of the circuit
breaker, which serves for connectlng an external current |line or an

el Ectri congu ng ﬁ b g CU|§ br eaker accord|P 0. 0Nne_or, nore.
of cIai%é'S 0°1gcud 58P5FF238°?H the: 9 PRE STppBPFFngt bTLake? ¥ 28%°has
- a connecting arm (29) for the contact ends (12, 17, 19) of the

bimetal (1) and of the shunt I 15 - a nounting arm
(2g) not carrying any cur?éﬁ%gc£€}lgéﬁggénaﬁ an of a setscrew (24)

acting ¢gB ghgpgkﬁghglbgghkegotzggjg§glng the tripping sensitivity of the
circuit breaker.
- a connectlng arm (28) for the contact ends (12, 17, 19) of
the bimetal (1) and of the shunt rail (3) as well as
15 :

- a mounting arm (27) not carrying any current, for the
nounting of a setscrew (24) acting on the bimetal (1) for
adjusting the tripping sensitivity of the circuit breaker.
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