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el eCtrical .switch J'ncluding an arc extingui shing device. ctrical -

aytomati c cut-out devices whose magnetic trip nmechanismor circuit brea
is a so-called tilting armature trip mechani sm 5have the probl em of

converting the rotary novenent of the armature to the rotary novenent

t he fvabl e contact lever, particularly with respect to the object of

qgui ckly opening the contact position in order, to achieve a current
limting. In a known switch the rapid opeﬁﬂng of the contact position is
effected by the tilting 10 armature acting on a push rod guided in a

di spl aceabl e manner parallel to the mgd axis Qf .the nmagnetic core, whereby
the push rod strikes the contact |ever = S ing armature attracts.
This type of construction is expensive since the push rod gui dance has to

be designed very .gccurately. 15The principal patent (P 32 42 062.5
(corresponding to P—lﬂyﬁnetfﬁ 5%123Qe§jifs%l%’sgge%é)rslﬁla?aﬁ'%’etcgolﬁ}mfgﬁ hi s
probl em. However ,archiest fmutishing devioéves a switch with two contact
positions separated by a wall, wherein both positions should be

opened roughly sinmultaneously. 20The object of the invention is to realise
t he sol ution di sBlesedical thtomatincupadutpadeeites ehosderagngtiid €oif agthanism

posi tion separatign 4l 30 Brblier3s% Yo-Battld F1¥AS PRESEAY wRASLGSR™
- 5have the problem of converting the rotary movement of the armature

to the rotary movement of the movable contact lever, particularly
—/ with respect to the cbject of quickly opening the contact position
in order to achieve a current limiting. In a known switch the

rapid opening of the contact position is effected by the tilting

10armature acting on a push rod guided in a displaceable manner

parallel to the mid axis of the magnetic core, whereby the push rod

strikes the contact lever when the tilting armature attracts. This

type of construction is expensive since the push rod guidance has

to be designed very accurately.

15The principal patent (P 32 42 062.5) (corresponding to EP-A-0 111

662) discloses a suitable solution of this problem. However, this

solution involves a switch with two contact positions separated by

N a wall, wherein both positions should be opened roughly

simultaneously.

20The abject of the invention is to realise the solution disclosed in
the principal patent for the rapid contact position separation also
in the case of a switch with one contact position.



This objective is achieved by the electrical switch as clained in claiml
the clainms of this specification. An exanpl e of the invention will now
described with reference to 5 the acconpanying draw ng which shows a

view of ; a swwtch in accordance with the invention. The switch conprises a

housi ng 10 of shell-type construction, and has two housing shells (not . -

~shown in nore detail). The housing includes in its |lower region a rece

12 to enable the switch 10 nechanismto be snap-fitted on a U shaped

assenbly bar in an installation conpartnment. The swi tch nechani sm conpri ses

a contact position 20 formed from a novable contact nmenber 24 and a fixed

contact nenber 28. Atilting armature system 32 with a yoke 33, coil 34

and a magnetic core 35 is also provided. The nagnetic core co- operates

\i\nog h ? H\ | ti rEiArdpBbet iRel @4 mleoéd\lyétp&?ﬁe@ré%tﬁctai @wwrﬁ%gak%%}ean ,?nharm
0 e yo ara o the magpetic core e swtc
conpri ses a EE it°‘%§?/’€ ‘914%'"‘8 %M‘fhﬁ] sPﬁ‘élﬁ*PE@ B contact nember 24 is
formed. 10 A switch | ever 45 is nounted in the housing 10 on a shaft
Shaf 44" and B ARBEIET B9 Hoveien TSy HoMne ed wikh baseetes 1 |
throughl an Selybé gaodd@anw:mnérmngpmgl 5@hows cA urigws dfhea c switatt Lzever in
the 15 openac‘g:;ljdgﬁéé QRtAY S fvdntsasai d cont act | ever 40.

The switch comprises a housing 10 of shell-type construction, and
has two housing shells (not shown in more detail). The housing u
includes in its lower region a recess 12 to enable the switch

10 mechanism to be snap-fitted on a U-shaped assembly bar in an

- installation compartment.

The switch mechanism comprises a contact position 20 formed from a
movable contact member 24 and a fixed contact member 28.



As can, be seen frromthe Figure, the yoke 33 is essentially Z-shaped and has .
an arfm 100 running parallel to the md axis of the nmagnetic core 35 whj e
transforns into an L-shaped arm 101 in which an adjustnment screw 102
éngages. A nut can also 20 be provided in the region of the arm 101 iR{o
whi ch.the adjust- nment screw of the aMm 101 can be screwed hone. The nut
would::be | oose with respect to the yoke but would be fixed in the housing

so that the adjustnent screw.does not rotgte when the nut is tightened. The
vertically ali %&F%VH&MQtBXFeFJQQ%%%é’#W nko¥okendBai %éng?% sppdce

103 whose @ ifiigrd©Fc A6oréc85ctst A16% Providéd! Tphat haghe#licdlcord | go 0.
The tip of the adjustnent sc w, 102 Eresses b‘Gothe I nner surface of this

armwith tePenakesH Nikh 2t P&P‘s 4088 afawBosgcends, A& g can
be adj ust eghouited &/ €37 G &' afit 1000 ot e |jok@ 38 "RhHAEngOpaFATIST ON

the vertical section 100 of the égke 33 cooperates with a | atch engagenent
| ever 105 & 2agnetl ¢ GOTRy The tilting armature 104 acts directly

on a lug 106 on the | atch enqbg nent | ever 105, which 35 is Elvotally
mounted at 41. The SRiteh $eS, 05 SOPIAGT) 19V R 40 PR WRAGHydheht

| ever 105 hb@hﬁ@éﬂéﬁﬁﬁhd{ﬂﬁbﬁﬁ@rHQ!EQEHEOQQHQ(ﬁ t he novabl e contact |ever
40. Rotation of the armature 104 al so produces, via the lug 106 and

the extgnsion R0éwitdPiRIver £5 1§em6ambhe1rﬁortwthd@£ﬁg4w 6nt e shdet
44, and a rod 46 is coupled to the lever eccentrically with
respect to the shaft 44 and connected to the contact lever 40
W via a shaft 48 passing through an eyelet 110.

A tension spring 50 which urges the contact lever in the
15 'open' direction acts on the said contact lever 40.

As can be seen from the Figure, the yoke 33 is essentially
Z-shaped and has an arm 100 running parallel to the mid axis
of the magnetic core 35 which transforms into an L-shaped arm
101 in which an adjustment screw 102 engages. A nut can also
be provided in the region of the arm 101 into which the adjust-
ment screw of the arm 101 can be screwed home. The nut would
be loose with respect to the yoke but would be fixed in the
housing so that the adjustment screw does not rotate when the
put is tightened. The vertically aligned arm 100 is extended
in the form of a holding angle piece 103 whose other free arm
serves to retain a thermostatic bimetal strip 60. The tip of
the adjustment screw 102 presses on the inner surface of this
arm with the thermostatic bimetal strip 60, by which means the

tripping can be adjusted for an overload current.
30 '

20

The tilting armature 104 mounted on the vertical section
100 of the yoke 33 cooperates with a latch engagement lever
105 formed as a rotary lever. The tilting armature 104 acts
directly on a lug 106 on the latch engagement lever 105, which
35 is pivotally mounted at 41. An extension 107 is also formed
on the latch engagement lever 105 that projects into the movement
path of the movable contact lever 40. Rotation of the armature
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g recti on. A latch engagement position 108 is also pro- vided dianmetrically

@c psite the lug 106, against which the contact |ever 40 is® pressed by
peans of the articulated drive forn#d fromthe switch lever 45, rod 46 and

. bearing 10 48. In this connection, a leaf spring 109 is guided on the

: fovabl e contact |ever against whi ch spring the shaft 48 presses from aboug

. so that the retention and connection between the rod 46 and contact |evew*

' 40 const it 404 alsg preducesat ¥iacthecdngod0619nd thehextension 0107 s
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of the 8pring 50,1.¢€e e_contact force - engagenent

force. Theddfechiomo (4gleteh mnsenentonpaétipa/aomols or}80 PrYpe of

| ongi t udi ngk g Q!ijaﬁetr":[@alﬁﬂ 6ppbiité theP1ugs 10670 spaindt Swhicy 109
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achi eve;io Itfé‘r r?h’sjlté; Qg'b??r&%?' s?r?'ﬁ"go 853'9‘ ﬂsgh M%‘id&b&%t
Iﬁv]ﬁa: }125 natéﬁbabat@?wtfmtlrﬁeflmmd enﬁh:tlchl ﬁpkflm?emd HHa Py gPout Ehe
sha in_the ev of .an overlgad, cwren a engagengnt position
108 i 5 t hePEBPSERL FTom, ARS8 et cHh -Fetention;aRd SENCR{RR 507! o

t he ' sw t chetWweenpdhe izod U468 eand rmoutactllevénrdo constdtatesw 50. In a

;Lgpg;?gre%ggigghgﬁgﬁ%%f%wopom tion is thus first of all rel eased

15  The spring 109 is considerably stro.nger than the spring |/
50 since it has to transmit the force of the spring 50,i.e.
the contact force, as well as the Iatch engagement force.
The eyelet 110 together with the contact lever 40 forms a _
type of longitudinal hole 111, snd the shaft 48 is pressed

20 by the spring 109 against the upperfénd; i.e. the end of
the longitudinal hole 111 situated opposite the contact
lever. In this way an optimum guidance of the articulated
drive 45/46/48/40 and a retention of this drive in a stable

. position ready for trippiné,and in the other, tripped position

25 is achieved. The thermostatic bimetal strip 60 acts on the
latch engagement lever 105 and rotates the latter in an anti-
_clockwise direction about the shaft 41 in the event of an '
overload current. The latch engagement position 108 is ~/
thereby freed and the movable'conthct'lever 40 can be moved .

30 to the 'switch off' position under the tractive torce of
the spring 50. . - '

In a tripping event the latch engagement pos:lt'ién is
' thus first of all released and after overcoming the forward

movement due to the spacing between the extension 107 and
35 contact lever, the extension-107 acts on the contact lever.

The tilting armature remains permanently under the action
of a tension spring 150 which constantly urges the tilting
_a‘mature in the switch off position and the:eby' determines |

py . .



.

novenent due to the spaci ng between the extension 107 and contact |ever, g
t e extensjon*107 acts on the-contact lever. The tilting armature remai ", -
permanent |y under the action of a tegsion spring 150 which constantly unge& )
the tilting armature in the switch off position and thereby determ nes

5. the magnetic response value. A spiral spring 152 is al so provided which
pernanently urges the latch engage- nment |lever in a clockw se direction,

i .e. presses the the magpetic preaponsae| yalyei nsd spirsdnspaing: 62 A and

therob i Dbt ; .
| oat ot ad acent 9 BrovEMdenTen plnahsafty, fogpa"the AL dhdge-
An el ectrical swhest deNen simd spleckwisendirection,i § .geviDressessithy o
fixed contacP MeRg 108 perhdeRt IPVaphEnst CORE2EbnTRERC N Ve r® AP UMF!

| ever novable in_ an oggplng direction_in response to the trip device, an
arc extinguishin&gﬁ@ﬁ <EQQ§ER§§15R$6&%ﬁ?h grgementct nenbers, the

el ectromagnetic trip

An arc 'extinguiéhing device 61 is located adjacent

10 the contact members_24 and 28.

15
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V} ce correr’m ng a pivotal magnEIJc armature acting via a rotary |lever on

€ novabl e contact nenber to nove is in the 10 opening dirécti-on in such a

y that on rotation of.the magnetic armature the rotary lever is also
rotated and strikes the contact |ever ingthe opening direction and
transversely to the length of the contact |ever. 2. A switch as z
claimed in claiml, wherein the rotary lever 15 conprises a first |ug -
engageabl e byramsarmature and a second lug for |atching t he contact |ever.
3. A switch as claimed in claim2, wherein the rotary |ever conprises
a palr of arms, one of which bears the second lug and al'so a third lug -for
engagi ng t he lsont ac#n| elegtricald svikchoromarisinpanveleshrgmmnstihariprst | ug.

4. A SWidgllots ack HdTRUeLcPBYGRE Albl ArPa lsir@1d pollisfe 1 the rotary

lever is arranged to strike the contact |ever at |ts -portion. 5. A
switch as c} &PRECE REBhRF SRA GPNERGh Aever pevableyin r?é‘r%‘léﬁn%?rleé‘zﬁ@ a

thermal tri p ﬁefééi:%nfs@rtdfﬁhé f\ﬂ'l?%l@@ﬂta%chr@%ﬁ’éﬁﬂdqdﬁhﬁﬁj dedRR@Ni NQ
di recti on. electrical switc aim1l,

. cl ai
Cuberant al | JoSate ARIFBE AR EaRt 15t (rRPEFE » e SIREE PBIRRLc, Srip
i lustrated idavide sagaiganyiagicstall Rsgnetic armature acting via a

rotary'_lever on the movable contact member to move iff ip the

10 opening direction in such a way that on rotation of the magnetic
armature the rotary lever is also rotated and strikes the contact
lever in the opening direction and transversely to the length of

the contact lever.

2. A switch as claimed in claim 1, wherein the rotary lever
15 comprises a first lug engageable by the armature and a second lug
for latching the contact lever.

3. A switch as claimed in claim 2, wherein the rotary lever

canprises a pair of arms, one of which bears the second lug and

also a third lug for engaging the contact lever, and the other of
20 which bears the first lug.

4. A switch as claimed in any one of claims 1 to 3, wherein _
the rotary lever is arranged to strike the contact lever at its o
mid-portion.

_ 5. A switch as claimed in any one of claims 1 to 4 further
25 camprising a thermal trip device for moving said contact member
in said opening direction.

6. An electrical switch as claimed in claim 1, substantially
as hereinbefore described with reference to and as illustrated in
the accompanying drawing.
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