1 Switchgear The invention relates to a sw tchgear
according to the preanble of claiml. Switchgears are
known which in the case of a short circuit in a line
networ k di sconnect the line network froma supply
network in order to prevent the further supply of
el ectric current. Such swtchgears therefore conprise
a so-called short-circuit rel ease apparatus which upon
response triggers a nmechanSedtchgeamconnecti on appar at us
whi ch di sconnects the switching contacts of the
swi tchgear and prevents further current flow The
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breakers with a U-shaped yoke and a hinged armature. US 4 691 182 A discloses a circuit

breaker with an adjustable magnetic trip device.

It is therefore the object of the invention to provide a switchgear of the kind mentioned above
with which the mentioned disadvantages can be avoided and which has a simple constructional
configuration,

This is achieved in accordance with the invention by the features of claim 1.

A switchgear can thus be formed which has a simple constructional configuration. Such a
configuration can be built with considerably higher tolerances as compared with the state of the

art, with full functionality and operational reliability being ensured. Such a switchgear can

therefore be produced at fow cost with simple machines.




A swi tchgear can thus be formed which has a sinple
constructional configuration. Such a configuration can
be built with considerably higher tol erances as
conpared with the state of the art, with full
functionality and operational reliability being
ensured. Such a sw tchgear caratherefore be produced
at low cost with sinple machines. 1la The dependent
cl ai ms, which sinultaneously forma part of the
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advant ageous devel opnents of the iInvention. ‘Fhe
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. Wth the invention in an axonometric expl oded view, )
Fig. 1 shows a preferred embodiment of a switchgear in accordance with the invention in an

axonometric exploded view;



Fig. 2 shows a preferred enbodi nent of a short-circuit
rel ease apparatus and an overcurrent rel ease apparatus
together with a first switchimg contact in a partly
sectional axononetric view. Fig. 3 shows the
arrangenment according to Fig. 2 in a non-sectiona

. axononetric view, Fig. 4 shows a detail of the
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A switchgear 1 can thus be formed which has a simple constructional configuration. Such a
configuration can be built with considerably higher tolerances as compared with the state of
the art, with full functionality and operational reliability being ensured. Such a switchgear 1

can therefore be produced at low cost with simple machines.

Fig. I shows a number of modules of a preferred embodiment of a switchgear 1 in accordance
with the invention in an axonometric exploded view. It shows an arrangement of a switchgear
1 with three switching paths or current paths. Any predeterminable number of switching paths
or switchable current paths can be provided. Preferably, the switchgears 1 in accordance with

the invention are provided with one, two, three or four current paths. The same number of




Fig. 1 shows a nunber of nodules of a preferred
enbodi nent of a switchgear 1 in accordance with the
i nvention in an axononetric exploded view It shows an
arrangenent of a switchgear 1 with three sw tching
pat hs or current paths. Any predeterm nabl e nunber of
switching paths or switchable current paths can be
inprteviideld 2 didefugiaidohindl® ispolided aacdrdihg itd tRGAMHRBE Current paths.
with the invention are provided with one, two, three
Thegirawimgs nowelyshowghbe parts dfttke bprbtermiriaby 2 add o@putripominals 3 which are
termnals 2 and output term nals [ rovi ded
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enbodi nent ¢ rises a bottom housing sheJ]l 23 and an )
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short-circuit release apparatus 7. Figs. 1 to 4 show

overgwresy peledss dppagatusferndershontbatiuentcasf apparatus Anhaiewmil be described

co sisk#ng of . an overcurrent rel ease apparatus 6 and a
belogy, §ip alsorRogsipler igIreayde ashert-sirpait relgase @APagRiup 7gwithout an overcurrent
descri bed bel o It is als ossible to provide a
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U shaped yoke 9 being fastened to a first conductor 10
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apparatus 5 and consequently the di sconnection of the
discamettoin sfghe owitadhg cdntacts 4.
It is preferably provided that the U-shaped voke 8 is riveted together with the first conductor
10 by means of at least one rivet 30. It can also be provided that the U-shaped yoke 8 is
screwed or welded together with the first conductor 10. The U-shaped yoke 8 is formed by
comprising a material which causes a concentration and/or reinforcement of the

electromagnetic effect, preferably paramagnetic or ferromagnetic materials, comprising iron,

stainless steel or so-called dynamo sheets for example.



It is preferably provided that the U shaped yoke 8 is

riveted together with the first conductor 10 by neans

of at |east one rivet 30. It gan al so be provided that

the U shaped yoke 8 is screwed or wel ded together with

the first conductor 10. The U shaped yoke 8 is forned

by conprising a material which causes a concentration
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contact part 32 is preferably fastened to the first
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arimature spring 15 to an Tdle position as shown in

is asfinged By thersameaniticayt ann sivdii-ciicuidinghptisé hetovork He fartivgéd, the second
armature 26 protrudes fromthe U shaped yoke 31. The )
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a stop 16 in the idle position, and the first |ever
arm1l is pressed away fromthe U shaped yoke 8. The
stop 16 is formed by a projection 21 which the
U-shaped yoke 8 has in the direction of extension of
the second | ever arm 12. Such a



5 configuration allows integrating several functions
in the U shaped yoke 8 and it is possible to omt
further conponents. Any kind ef spring can be provided
as a hinged armature spring 15, e.g. a leaf spring, a
coil spring or a torsion spring. It is preferably
provi ded that the hinged armature spring 15 is
configvratige dliass mtegratsigseveri fingtiodn intthe §-shapedgelkt Sibodiit impossible to
pi.vat 17 of the hinged armature 9. The arrangenent of .
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It is preferably provided that switchgears in
accordance with the invention further conprise an
overcurrent rel ease apparatuse6 in addition to a
short-circuit rel ease apparatus. The overcurrent
rel ease apparatus 6 conprises a binetallic elenment 22
which is preferably fastened to a first conductor 10.
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togetﬁéﬁ%itﬂﬁ@h(ﬁ%u@ﬁ@fbl@é%ta fgspath. The actuating
projection 29 is provided for tripping the

In thyj wdtshgeast i om aaq:xpdaraieumtﬁ th¢ nnvemgon,| thgstveatuednt release apparatus 6

S L T S N T TR O —

appaRilsBedafSr @1ab£ % ho IRENAG hﬁﬁ@h %?ﬁpr@é@ aKRhstBRNALS Mprojection
is an energy-storinng Tink between an actuating |ever

28 amptratdeast phe astwatinghprogectiont?d¢ tis isdsho®indn Biigak éor axeoipémils m preferred

is tensioned in the present enbodinent in a first step

by neans of novenent of the actuating lever 27 in a

first direction of novenent, with a spring energy

storage device being tensioned which ensures a rapid

and secure di sconnection of the switching contacts 4

upon tripping of the breaker nechanism The tensioning
process is ended by a | atching, engaging or catching

of the latch on a part of the breaker nechani sm which




8 CLAIMS: 1. A switchgear (1), conprising at |east one
input termnal (2) and at | east one output term nal
(3) for connecting electrical 7conductors, and a first
switching contact (4) and a second sw tching contact,
said switching contacts (4) closing, in a closed
position, a current path between the input term nal

embegljmenicpfenevitahgpan | irererordance R)ith the inveatici.dbe seenndilover arm 12 of

the YRGS Bl v i e 800 e 2 GBS Raprdlt (s 2 One contol
projeoféae8 is Fovided Fdt Ack BRItthifg el Thé aHBATR Iﬁﬁﬁ:@fl@ﬁ 98 is provided for
(7) being provided which is in operative nechani cal

mpﬁl@lrﬁ@c‘ﬂlﬁww‘tma@n@raﬂlsssconnect| on apparatus (5) |n

tn (B Wb BRREIY Mesbire@ BRboahat ot Mo FRERQE AL iy Fie. 5, the

disdoﬁnédﬂi@n aBEdrefls Of is bRen@dd 4s0nbleald?nédhRhiEmt ThebRke{ @kchanism is an
and with the short-circuit release apparatus (7)

energyriionng bgk betwieemsn aghieting &ivapad apditee %\Bl)tcfaml C@ﬁ@cts 4. The breaker

ar,nat ur e char
mediBNER 1§ SHIHER 18 b G Sitbog iR 35 hGLECEE, Y mighRh gfj movement of
the actoBiny Rv&9)7 agaimatditRtonos hanRthed ket 8kprifg dnd ? storage device
ing acts in the direction of a pi vot

pressure s 17)
belngf tepfi@nag; ngéh eapyres arrapidgind securg cgwom@eh:gggrof (tllg switching contacts 4

upo%_ctﬁﬁéﬂg d‘%y E:@jer mé('fhgglflsreaglgler{ ngogllng Sqrocesisﬁ alu k ded by a latching,

engdgify oﬂf;att:lﬁﬁg Cblf rthe Mtctpah B, paaNef tHaebrbales ﬁné’éﬁﬁlﬂb&ﬁtﬁhwﬁl 19¥fixed to the
IS associated with the first input termnal (2) and/or

hougipg E@.@@ﬁ@ glgtcgmactseqfrmc}ggpd {3y secgnd afep iy tredegs &f theupovement of the
actuﬁ‘{h% fee LS | 'a géc%tlg;d;rﬁ&ﬁorg ’Thfq. q%ﬁﬁiﬁé‘% hlfe%goﬁ %f %lﬁgltatcthll%th the part of

arma ure s rota

the Ureahapﬁﬁclj{aﬂﬁ:n (vhich 4s f&edwWiot ﬂi&gﬁafsnfgl)s acgged 1hgsdch a way that a
claim 3, characterized in that the hing

PfedﬁPeﬁE&mﬁ%@ rp@\;@%ﬁﬁf thedatch i p pegdefeampitiablerdisectian “a% émbiltch the breaker
mecﬁﬁﬁ%,dtl'lr&qu{ whidh él%?sl)nng energy storage device is released and the switching

contacts are disconnected. Such a breaker mechanism 17 which is preferably used has been
described in the German published patent applications DE 42 27 213 Al and the German
patent specification DE 44 42 417 C1. When the tripping lever 26 is moved by a motion of

the overcurrent release apparatus 6 and/or the short-circuit release apparatus 7, especially by a
motion of the hinged armature 9 and/or the bimetallic element 22, the actuating projection 29
comes into engagement with the latch after a predeterminable motion of the tripping lever 26,
and moves the latch so far that the latched connection with the part of the breaker mechanism
which is fixed to the housing is released, so that the breaker mechanism is unlatched, the
spring energy storage device is released and the switching contacts 4 are disconnected.

Further embodiments in accordance with the invention mercly have a part of the described

features. Any combination of features can be provided, especially also such of different

described embodiments.




5. A switchgear (1) according to claimd4,
characterized in that the first |lever arm (11)
conprises a contact area (13) for the contact with the
U-shaped yoke (8), and the congact area (13) is
arranged as a planar surface area. 9 6. A sw tchgear
(1) according to claim4 or 5, characterized in that

the second lever arm(12) is r d as a tripping
projection (14) for the at Ieggtfeﬁﬁgrect tripping of

t he di sconnection apparatus (5). 7. A switchgear (1)

according to one of the clains 4 to 6, characterjzed

il n & Reitchgent Hgeepmepriping atdeaspeieigpytitsymingl (@) 4d adgast one output

whi : I [ .
IR 88 RSP B St Al PR R5by g 3Rt 1) nd
t haeddmlairtingadoatc8 said@widhiigicoafage ) {lddingdaardbdsed position, a

to claim7, characterized in that the hinged armature
sprHEnYPeth betwegn therigpel tganigal(dr adothe gamug fFrognad £3); with a

arr [RY73\ TS W i st

(o) R RRCEREAbp L Yol froFlach e dHBBRCe g TRL HiE witching contact
c hd# patdethé aacbni swithhing @ofifacts tndhivith adhartroitcuit eclegseiapparatus (7) being

l e 1 acts.on a hopk-1like ,projection (,19) on the .

e U HLOBIchIT Ty GER i R gBae PRt the Gcorigtion apparatus

A S(B\Jhﬁlcd?gﬁélﬁ chdble ﬁfectﬁggéﬁ}% 31 O8En& fanll RAtHCthakRGYt-€irb\dt release

9, characterized in that a second hinged armature '

sprabpayatue §7) beifg amanged in the regigh apthe aj dast ¢rg)input terminal (3), and with
the short-circuit release apparatus (7) comprising at least one U-shaped yoke (8) and one
movable hinged armature (9), characterized in that a pressure spring is provided which
presses the hinged armature (9) against the U-shaped yoke (8), and the pressure spring

acts in the direction of a pivot (17) of the hinged armature (9).

2. A switchgear (1) according to claim 1, characterized in that the U-shaped yoke (8) is
fastened to a first conductor (10) of the current path, and the first conductor (10) is

associated with the first input terminal (2) and/or the second output terminal (3).

3. A switchgear (1) according to claim 1 or 2, characterized in that the hinged armature (9)

is rotatably mounted on the U-shaped yoke (8).

4. A switchgear (1) according to claim 1, 2 or 3, characterized in that the hinged armature (9)

comprises a first lever arm (11) and a second lever arm (12).

5. A switchgear (1) according to claim 4, characterized in that the first lever arm (11)
comprises a contact area (13) for the contact with the U-shaped yoke (8), and the contact

area (13) is arranged as a planar surface area.




11 A switchgear (1) according to one of the clains 7
to 10, characterized in that hinged armature spring
(15) is arranged as a conbi ned torsion/pressure spring
and presses the hinged armature (9) in the direction
of the pivot (17) of the hinged armature (9) agai nst
the U-shaped yoke (8). 12. A switchgear (1) according

40 PO ebl) Syt b DA kg e (12
t hes dranged ava trgfpimgprpstion (bf) fohthe stleastdndieace frippimg of the

(1% scg?ﬁ‘fé’cﬁ&hgé%aec %@n forns the stop (16) for the

secon ever 13. A switchgear (1) according
to one of the clainms 1 to 12, characterized in that it

£ODPLI SRR PASLENRE Rbnd 51 GESRAPRRY 6t Rt b

connec
f oarmatuwmpngg (H® isipsovaldechiclo preasey aheaxeuenc( Byer arr0(124 against a stop

A Bt 5P OR Rk A 4 S g 1] oG it e (B ¢

e overcurren ppar
conprlses a binetallic elenent (22) which is fastened

é 0 Qﬁtéhgéa?r (B:ﬁ) agg‘g{l@{o élg'i?% C{ha}ﬁl.eeiﬁg& [nhar ac?glﬁ}ligzegl%.nnéure spring

t h ékS)tma'remgﬁéaab Itormoelsprmg] whichdy airsngedrabogedipivot {1i7hof the hinged
hgling,gﬁ Zgjed recess of the U shaped yoke (8). 16. A

(1) according to one of the clainms 1 to 15,
characterlzed inthat it is arranged as a power

gl [ﬂacé&i{chgéﬁ%lffécoording to claim 7 or 8, characterized in that a first hinged armature
spring leg (18) acts on a hook-like projection (19) on the second lever arm (12) of the
hinged armature (9).

10. A switchgear (1) according to one of the claims 7 to 9, characterized in that a second

hinged armature spring leg is fixed to the U-shaped yoke (8).

11. A switchgear (1) according to one of the claims 7 to 10, characterized in that hinged
armature spring (15) is arranged as a combined torsion/pressure spring and presses the
hinged armature (9) in the direction of the pivot (17) of the hinged armature (9) against
the U-shaped yoke (8).

12. A switchgear (1) according to one of the claims 4 to 11, characterized in that the U-
shaped yoke (8) comprises a projection (21) in the direction of extension of the second

lever arm (12), which projection forms the stop (16) for the second lever arm (12).

13. A switchgear (1) according to one of the claims 1 to 12, characterized in that it comprises

an overcurrent release apparatus (6) which is in operative mechanical connection with the

same for tripping the disconnection apparatus (5).
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14, A switchgear (1) according to claim 13, characterized in that the overcurrent release
apparatus (6) comprises a bimetallic element (22) which is fastened to the first conductor

(10) of the current path.

15. A switchgear (1) according to claim 14, characterized in that the bimetallic element (22)

is arranged within the U-shaped recess of the U-shaped yoke (8).

16. A switchgear (1) according to one of the claims 1 to 15, characterized in that it is

arranged as a power circuit breaker.




