Mcroswitch The invention relates to a mcrosw tch
.wWith at least two contact points with one novable
contact and one fixed contact each, wherein the
novabl e contacts are arranged on a contact bridge,
the contact bridge is novable by neans of a plunger
and can be transferred froma first swtching
position in which the contdct points are open to a
second switching position in which the contact points
are cl osed. Such m crosMidreseiiclhave been in use for
gquite a long tinme and are enployed in applications
with low currents, for exanple control currents or
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It is therafore the object of the present invention to provide an improved microswifch by

means of which a reliable self-cleaning of the contacts during closing or swifching,

respectively, is achieved.

For this, it is provided according o the invention that the contact bridge is mounted such that
the contact bridge performs a rofary motion about an axis of rotation extending in paraliel to
its longitudinal extension during closing and opening of the contacts, whereby a forced
frictional movement transversely with respect {o the longitudinal extension of the confact
bridge is performed between the opposing contacts of each contact point.

By the mounting of the contact bridge, the rotary motion of the contact bridge during opening

and closing is determined. Therefore, the movable contacts are guided on the same circular



path in each sw tching operation, whereby the
frictional novenent between the novable contacts and
the fixed contacts always follows essentially the
same path, transverse with respect to the
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contacts. In an advantageous enbodi nent, it can be
provi ded that the contact bridge is rotatably nounted
about an axis extending transversely with respect to
the | ongitudinal axis of the plunger and transversely
with respect to the | ongitudi nal extension of the
contact bridge. Thereby, the contact bridge can
perform a rocki ng novenent whereby vertica
inaccuracies betmeen the two contact points can be
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in one variant, the microswitch can comprise at least one further contact bridge which 15
designed and mounted essentially identically to the first contact bridge. In this manner, a

switch with double-break and galvanic isolation can be realized.

Here. it can be provided that each of the contact bridges is supported at the plunger in the
longitudinal direction of the piunger by means of a spring, where one end of the spring is
connected to the contact bridge and the other end of the spring is arranged in a seat in the
plunger. If the distance of the contact bridges at the plunger does not exactly correspond {o
the distance of the pairs of fixed contacts in the housing, these differenices can be evened

out by the resilient mounting.

Another convenient embodiment provides for a centering projection for the spring to be



provi ded on each contact bridge. Thereby, easy
mounting of the spring at the contact bridge is
possi bl e. I n one conveni ent enbodi nent, the fixed
contacts can have an essentially V-shaped
cross-section, and the novabl e contacts can have an
essentially semcircul ar cross-section. Thereby, the
frictional novenent in the |ongitudinal direction of i
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perfformabnt act bridges in the open position, Fig. 2 a plan
vi ew of an opened microswitch with two contact
bridges in an internmediate position during the

Another @hisodiRBer@ pRsaddsoRr the microswitch to comprise a housing and the plunger to
be guided in the housing, where the housing comprises a centering part which guides a
centering element of the plunger. Thereby, the plunger is held in the housing on the desired

motion path.

. Below, embodiments of the invention will be illustrated more in detail by means of a drawing.’

The drawings show:
Fig. 1 aplan view of an opened microswitch with two contact bridges in the open position,

Fig. 2 a plan view of an opened microswitch with two contact bridges in an infermediate

position during the closing operation,
Fig. 3 a plan view of an opened microswitch with two contact bridges in the closed position,

Fig. 4 a side view of the plunger of the microswitch with two contact bridges arranged

therein,

Fig.5 a plan' view of a partially sectional view of the plunger with two contact bridges

arranged therein,
Fig. 6 a plan view of a contact bridge, and

Fig. 7 a side view of a contact bridge.



Fig. 3 a plan view of an opened mcroswitch with two
contact bridges in the closed position, Fig. 4 a side
vi ew of the plunger of the mcroswitch with two

contact bridges arranged therein, Fig. 5 a plan view
of a partially sectional yiew of the plunger with two
contact bridges arranged therein, Fig. 6 a plan vi ew
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in Fig. 2, a microswitch 1 is also shown without cover, the plunger 3 is in an intermediate
position during the closing operation. The actuation of the plunger 3 for transferring the
contact poinis 10.1, 10.2, 11.1, 11.2 from the open position {o a closed position can be
accompiished via a snap element, for example a bistable spring (not represented). However,

other actuating mechanisms are also conceivabie.

in the position shown in Fig. 2, the movable contacts 6.1, 6.2, 7.1, 7.2 arranged on the
contact bridges 4, 5 are already arranged very close to the respective opposing fixed

contacts 8.1, 8.2, 9.1, 9.2, however they are not yet in the end position or closed position,



In Fig. 2, a mcroswitch 1 is also shown w thout
cover, the plunger 3 is in an internedi ate position
during the closing operation. The actuation of the
pl unger 3 for transferring the contact points 10.1,
10.2, 11.1, 11.2 fromthe open position to a cl osed
position can be acconplisﬁed via a snap elenent, for
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Each of the contact bridges 4, 5 furthermore comprises a lever 19, 20 at one of its

longitudinal sides which is received each in a seat 21, 22 arranged in the plunger 3.

Furthermore, at each of the contact bridges 4, 5, a further lever 23, 24 is arranged at the
jongitudinal side opposite the respective lever 18, 20. The levers 23, 24 are each guided in a
guide 25, 26 of the plunger 3, where the guides 25, 26 have a length which is larger than the
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the respective recess 31, 32 during the closing
operation of the mcroswitch 1. By the springs 27,

On the uﬁﬁer §8X IR tHOMMAd tridge i, Heabsifehg blofectioN Rodbr ki spaag 27 is
to each other and the distance of the pairs

f
arranged ps@tac%wynfl'a@fﬁgst dever 18 Iparrgnged gt hredgwarjepo snde 33 of the
contact Bidg@ 9 8hid RvbNPo RAHSABRE plefefdbif BeMViEARbeWeen the two movable

contacts 6.1, 6.2. The switching force transmitied fo the contact bridge 4 by the plunger 3
during the switching of the microswitch 1 is evenly transmitted o both contact points 10.1,
10.2 by this arrangement of the lever 19. As aiready described, the iever 19 is arranged in a
seat 21 in the plunger 3. The second lever 23 is arranged at the longitudinal side 34 of the
contact bridge 4 opposite to the lever 19, this lever 23 being received in a guide 25 in the

plunger 3 and serves to center the contact bridge 4.



Fig. 6 shows a plan view of the contact bridge 4. The
ot her contact bridge 5 is designed identically to
this contact bridge 4, therefore, the description
applies to both Contact bridges. On the upper side of
the contact bridge 4, the centering projection 29 for
the spring 27 is arranged ®centrically. The first

| ever 19 is arranged at the | ower |ongitudinal side
33 of the contact bridge 4. This lever 19 is |ocated

. refer trlc tween the t novable . .

Fig. 7 shBR e VW ! (o8 SOMRLPIEReL: Rt st L CIRGI pipisgiipy 29 and
the uppet REef29taS be ReEAION4hEBokidia sRlcUSTIRE cdntddl biitihet4)@he movable

switching of the mcroswitch 1 is evenly transmtted
contacts €l ot Arecainged: poi nts 10.1, 10.2 by this arrangenent

of the lever 19. As already described, the lever 19

is arranged in a seat 21 in the plunger 3. The second
Below, theefactia@l pancipleant deimicroswigch is mgvt illgsiraigd with geferenge to the
the contact bridge 4 opposite to the lever 19, this
| ever 23 being received in a guide 25 in the plunger
3 and serves to center the contact bridge 4. 8 Fig.

Vi e f, the contact bri 4. r

o already 301 Red Braiei g ioh o cothrine 56 arrt i pel b ppresented)

preferab@% S:Q&b&es;ﬁ&@n by WhidH @ephidgem S%Q%eraﬁsh@rr@d)ﬁbmc‘et first position,
dge 4, the novabl e contacts 1, 6.2 are arran

the opensaﬂséwn affiee migreswisenl . 19ra $R0FHA é)OéFt'OP h@erﬁi%eémstﬂeﬁ q‘?'@e
mzcroswfﬂ?}"‘le' ih'th’ébﬁéﬁ nglgbr‘i Br #ref RLERGAchQ, Wﬂ?chflb SHr8Senté$ in Fig. 1, the

ady descr he m crosw tch conpri ses an

movableajpetants 6.4, 6% ﬁe1nt7 2( auangm@mmct bpdaeefabrie separate from
I

the ﬁxedtﬁoiﬁ&a??egr eg orh A flTe éhp'bg ﬁ? Bg nggﬁéé%w ﬂ%gglist Ton air gap

between(tﬁemh%m reeaMthe bodiact moists si€crid. 21d§| t idr2 atempen Each of the

sed S|t m.,cr SMAtC In.the.open
contact SS5GRE AR 16+ SBRBSHIE BERILR MvevieeRe: & BT LBEager o I the
operating ’éieﬁhéht lslacthbi%dﬁa\salﬁbﬁmgqm% ﬁaﬁsrﬂutte@ 1@ the/pilingef. Rand the
arranged on the contact bridg are se

plunger $|;sowpy% inf the ayiden e -t thaithe mugrogwﬂghf is fraps F"Fgﬁ?;gl? closed

position. "Erhet 485 i i€ shp@mlif®ig. BNEY Brel o2 ;%s'itno&%ﬁ tr@hﬂ@SMItch 1,
hem That means, the contact points 10.1, 10

the contaci pojntg 102, 402, dpein 11 Eadre aigsedh thecmavatle Cbﬁﬁaétj’e%1 £.257.1,7.2
a t re e I

aranoed Ak, LERIRRN Iord MR IR By Al 0102

0.1, 9.2.& hevdontdut bgdgmceﬁ newtlieaysinst tiwdupmartblmeripgsum@e‘rS & thmglunger 3.

t he pl S _nove that th
hs the sigtecabeting ohear beariek o AP dopg e ReeRiestE e Biacb i the lower
bearings/ T8 16|, 6@ dnhH @6htakOBriddess) Bvdise fie Biagonally lhﬂhé hecrobwiserd?.
position of the mcroswitch 1, the contact points
10.1, 10.2, 11.1, 11.2 are closed t he novabl e
During tﬁ@ﬁéﬁ&&soiﬁmé ’cfoﬁta%t b?dées 4. 52frér"nrtﬁ8 %gn ‘E)Bsﬁlbﬁ t&%té\\&éed position,
bri1 dges 4, [Te agai nst the op S|n% fixe
the contagrirridges 485 flrst@ezforrg altrarg azommétt@bmg rmfﬁ db%@ium9953 until

v o BB 8L RSB Sd Spi g comact

8.1, 8.2, 181,562 df thioisdhé pase,pibsmbetat:hbndgﬁsftaéecaﬁ nm loegE Db transtatorily

v, RSB e Rt BB e

translatdriiy2 Thk&ongict bhe@genn! Rate bdiw dgraredd whard therebhectiopesnter of

position to the closed t nt ac
rotation i the, IqWaTeaNceh the FaRRECYS St A laver ye e etcaatﬁChé?éjQ%St‘h 5. That
means, Fcﬁ?t[o(h' igrzﬂﬁ%rrﬁe&'%éénﬂalﬂ abBYEdH 8xi§ entaisfich &ddndifg & parallel to the

['ie against the respective opposing fixe
Iongltudmehwems;ors of thegzamtad bridges 4. 5. By theilgngts of Hais tayse 1914k and thus
contact bridges 4, 5 can no |longer be translatorily
nmoved. The plunger 3, however, is not yet inits end
position and is further noved translatorily. The
contact bridges 4, 5 are now rotated, where the
respective center of rotation is the | ower end of the

figures.



9 by the distance of the center of rotation fromthe
contact points 10.1, 10.2; 11.1, 11.2, the extent of
the rotary notion can be determ ned. The contact
bridges 4, 5 are rotated until they lie against the
respecti ve upper bearingsgl7, 18 of the plunger 3. By
this rotary notion of the’contact bridges 4, 5, a
frictional novenent is generated in the contact

by the diqnmaetm*tﬁ@cénteaef @tatibh. fngmme Gonimitplointaked, poxcdl.1, 1.2, the

extent of gﬂﬁq er S d;tgg tEeh eté%@ u‘ﬁ'{ n%qnt%ﬁtbﬁgééﬁﬁ garé ;B‘?ated until they

lie agammﬁe@Sewv@ dpper beamest 1w e sfdfitisd piluﬁg@rr?: B & @targ motion of the
i ned point, the respective se

contact bﬁﬂ@ﬁﬁg% 5.9 ekl GIoveian & seet o nfesst F’B}"?Sd&%% 10.2,

11.1, 11 éwh?th' ﬁké@blﬁ&é’f‘trﬁﬁg\ver@élg% tﬁehSnéufddﬁHdl @ﬁ@nsi@;ﬂ\tﬁ mﬁ*ﬂborﬂéc’t
he contact points 11.1, 11.2 is al

bndges ﬂ%aecpmi:@réactdmdg@rdc &ds m@@@t\(ia\mﬁ Vsp@hqerﬁrgt ‘?6?‘01&1 20 at a
sone s S PO S8 4 B RS b v coma
bridges 4p6$s isleymitierit hienribaficsionalenovesaans di thenebntedtineisite 10.1, 10.2,

urrent, flow tak Iac .
111,11 R AR S5 Rl Sl R LR 8968 Ayt e
possibly RE&EEES the contatrponts t1bl1s 100 dnyl, not2iie memavsceqmsdtbiy dirty
| ever 23, 24 each is pravi de at, the contact, bri.d es
contacts are geqpack RnA geliakin cgrr&até‘@wﬁ g glarad 98 cloged ppsitigl of the
mlcrosw‘{g._lhqnger 3 and translatorily noves in this gui de 26
during the rotary notion of the contact bridges 4, 5.
The first levers 19,20 of the contact bridges 4,5 are
J . rL : [ Ly e
To permBEEHHAL g HRRTEGSLL S8l BELERRPrIIEnTB LD vr 20
24 each srorogesd al thecaniddi lbsid@es 4rswhisd is hath apged it aguigley25, 26 in the

panger 4354 AR FhSF B B AL AN ot

bridges 4l@scri bed, the anount of friction force acting at the
contact points can be adjusted by neans of the |length
of these levers 19, 20. Here, it has to be taken care

The first H%@Fs {deof dfltﬁé tORabPhGREOES 418 prafetabhyosrrhmdtcatrichig
to eXCESSI ve fricti on, excessive wealr OCCcurs a

between s Bigivable soniasis 64, €. 2: §.0:7.Zagangedop g gaact bndggs it can thus
be ensu%ﬁ%ﬁﬁ%‘]‘p:p}’cﬁ(u??%g?fﬂégs[JnHé(?d?cé?éEt 3¢ bsthohtad? fp%mt@&ﬂd thus an equal

ching operation, a nonent Is
frictional tmavesmant DGCU"BOAS M@S(ﬂiﬂﬂaa}tﬂemflhﬁgeﬁleéﬁm@fﬁyﬂftfﬂfﬁélon force acting at

the cont%c(g HP%‘E{ C%‘b%l)\%{aéjuf%aier at §$ %E%e iérl\éit& og'ihelsgrléﬁeré q 9t b Here, it

has to b"RIREH aafdthat the ﬁ’lbﬁoﬂﬁdﬂi@émé ot g]at ta larg &s due 1o excessive
| h .
o, G EAEE bt Sl IRSTER ' 1162 L e SOURE Bepaciv

oppos|n§ﬁm(ﬁﬁM§§l1b|8egtgﬁitg the pairs of fixed contacts
.1, 8.2; 9.1, 9.2 are sllghtly vertlcally

m sal i gned. To even out this m salignnent, the

During tf%oémi%ﬁngaﬁégﬁﬁén 4y ronfdrR iSRG RN e Qh Bl BHdglP W by the

axls
plunger 3 which generates the friction force in the contact points 10.1, 10.2; 11.1, 11.2.

in the manufacture of the microswitch 1, a small misalignment in the arrangement of the
fixed contacts and the movable contacts can occur. It is thus for example possibie that the
pairs of fixed contacts 8.1, 8.2; 8.1, 8.2 are slightly vertically misaligned. To even out this

misalignment, the contact bridges 4, 5 are each mounted rotatably about an axis which



10 extends transversely with respect to the

| ongi tudi nal direction of the plunger and

transversely with respect to the |ongitudina

extension of the contact bridges 4, 5, whereby a

rocking notion of the confact brldges 4, 51is

permtted. However, it is also p035|ble that the

fixed contacts 8.1, 8.2; 9.1, 2 are msaligned in a
extends tramsiersalyavithplespect tcrmesiongg@mn@mﬁbon of tag éww% apdpy
wansversfF | Giphctio HbAGIiAA Bihbn o HOLBIEH HickRRis, 5 Mhercby 2
rocking n’cdmea @f thecdontart &nndgent Ar&lsmrrmttm:i Havegyec til ig @lap, pqsfSIttiEhthat the

e conbll B4 .6 1953, e ot BTl A8 s Nflnmon: =

evened o‘ét"bﬁ %ﬁ“ﬁmtuhg% tﬂé&fbnﬁéﬂt bRggeDLes hﬂamgsaﬂﬂuetﬂ&ahgltmm direction of
di st ance pairs of fixed contacts, 8

the piungﬁhéfopfépﬂl?t%fheﬁ?i%‘éi‘"%ibﬂ'i By r@O’tPﬂSgrefpast@@‘vn gf e coniael bridges
, re bRSiNWiBch rétiiddgespport
4,5,ﬂm;@ﬂ%%gﬁrgﬁg%ﬁg{ﬁﬂﬁﬁﬁé P@ﬁggﬁggzbevened out by the b
surface. springs 27, 28. As can be taken fromthe figures, the
novabl e contacts 6.1; 6.2; 7.1, 7.2 have a
sem circul ar cross-section. The fixed contacts 8.1,
It can furthe@no®® He p@ssﬂalaltfat e flistamiok\of des pajreecf fined lcoataviship8d from
SS se

e pare G ST 1, 2% WS B0 EePhnt PR GO B

bridges 4f &Gtdrh katieBther. Thhiban BE elendd ouosyihcsprings A7 318 | east
two contact points with one novabl e contact and one

fi xed contact each, wherein the novabl e contacts are

As can b@ﬁé% e ﬁglﬁ*@@ttﬁ@ %&féb@%nté&g ECPRLACE 1 b7 D dage | laSsem:mrcu}ar

means of g unger and can be transferre
cross—setﬁtrtmrn‘raeﬁlweécowtscﬂﬂ fy2pddi 942@1'9,gﬁer@,fﬁb@hde@wqdow\t%@t\f—shaped
[

cross-sefii s SpBRE Bt n® fio FRC BBl A8 RO LENBE; hctional
movemehr ic dgaiitatapr i ses at | east one first |ever arranged

transversely with respect to the |ongitudina

extensi on of the contact bridge and is nounted such

that the contact bridge perforns rotary notion about

an axis of rotation extending in parallel toits

| ongi tudi nal extension during closing and openi ng of

the contacts, characterized in that the at |east one

| ever of the contact bridge is nounted in a seat in

the plunger, so that the contact bridge is nounted at

a defined point in the plunger, the rotary notion of

the contact bridge is determ ned and thus a

frictional novenent generated by the rotary notion at

t he opposing contacts of each contact point

transversely to the | ongitudinal extension of the

contact bridge is forced.



2. Mcroswitch according to claim1l1, characterized in
that the plunger conprises at |east one upper bearing

agai nst which the contact bridge lies in the cl osed

posi tion, and at |east one | ower bearing against

whi ch the contact bridge lies in the open position,
wherei n the upper bearing i$larranged diagonally wth
respect to the I ower bearing. 3. Mcroswtch

according to claim1 or 2, characterized in that the
first lever is arranged cqfipcal |y between the two
novabl e contacts at the contact bridge. 12 4.

M croswi tch according to one of clainms 1 to 3,

char, i -h N c d e |se

£l PRESHGE oty Rt b EofRI LAY RELIRE FRMBlfReCynd one
| evéixedndniast gathdecherdin ahg hhhdi/abllenccﬁltmtsphmn@&fnge& .on a contact

h accor to on f claims 1 to
charrb'éag“er 5 eepniaet ﬁ%@%etlﬁeme eaé’ef Beatigef .asph'ea?ﬁ ay can be

r ot dbAdbYePhOMta At %'t&m%xﬁ&méh £ V\Ih'f(ﬁriﬁé’ ‘é‘&ﬁﬁ‘dt)f)oiﬁtst J}e open to
respect to the |ongitudinal axis of pl unger and

t r aRspeeseivitahinghpesitiopeiot whigh tthﬁeccrrm'r@ mpm@ﬁ aralclosed the contact
ext %Hgé g%b rlslég1 Gt l‘(‘é?@t ﬁg’ tﬁr& rlé'lv%? gt‘r?Gged Maﬁgx%fswlryl laresHect to the

accor O one O charac
t hatongitadiogrdxamkiohraf dlgfcdn&cﬂbtjdlﬁe&dndh@hﬁhﬁf&ﬂ)&u&bﬂlut the contact

t he,l.ongi t udi nal axi s of 7. Mcragsw.tch
acc Bpggwrfoama N5y mqtion O&t ¥b Stioutioarsfendiag ip parallel to
t hafts t RRHRARE RRBNLIDS Afridd ecl@ﬂu‘l@" 0ffd PRRbSeS e contacts,
rounded support surface.
characterized in that the at least one lever of the contact bridge is mounted in a
seat in the plunger, so that the contact brldge is mounted at a defined point in the -
plunger, the rotary motion of the contact bridge is determined and thus a frictional
movement generated by the rotary motion at the opposing contacts of each contact

point transversely to the longitudinal extension of the contact bridge is forced.

2. Microswitch according to claim 1, characterized in that the plunger comprises at
least one upper bearing against which the contact bridge lies in the closed
position, and at least one lower bearing against which the contact bridge lies in
the open position, wherein the upper bearing is arranged diagonally with respect

to the lower bearing.

3. Microswitch according to claim 1 or 2, characterized in that the first lever is

arranged centrically between the two movable contacts at the contact bridge.



8. Mcroswitch according to one of clainms 1 to 7,
characterized in that the mcroswitch conprises at

"l east one further contact bridge which is designed

and nounted essentially identically to the first

contact bridge. 9. Mcroswi tch according to claimS8,
characterized in that each ofi2t he contact bridges is
supported at the plunger by neans of a spring in the

| ongi tudi nal direction of the plunger, wherein one

epd Mﬁr&sbﬁtcﬁ Qédo?(g %?0 difd 119 3t PearaORkized llpfh'ag% contact
and the ot her en the spring is arranged in a seat

in tbhuégq:)bmmgaes ailﬁTheMe@pmhwh charaogot afipagjte to thmfrsolever and is
cl ai ns a ar terized in that a centering

proﬁ¥5¥ ﬁth 8&Wﬁﬁ§ i s arranged on each cont act
bridge. 11. Mcroswitch according to one of clains 1

to 10, characterized in that the fixed contacts hay

an disenspitah peovding tpens Lrdimsddedh SharasiaTiEHLIn ok e ontact

cont t I
CPOUBRLE HIREA 43001l BATLRUAH By v oo

of dhailomgittdinel Bkis ofahacplergereahd mrangvarsetynavith respect to the
m cr,0s and the plunger is

gui d¥H! Whﬂmgﬂgﬁﬁ%ﬁ@ ngcﬁﬁereﬁl he housi ng conpri ses

a centering part which guides a centering el enent of

t he pl unger.

6. Microswitch according to one of claims 1 to 5, characterized in that the contact

bridge is mounted rotatably about the longitudinal axis of the plunger.

7. Microswitch according to one of claims T to 6, characterized in that the upper

bearing of the plunger coniprises a rounded support surface.

8. Microswitch according to one of claims 1 to 7, characterized in that the
microswitch comprises at least one further contact bridge which is designed and

mounted essentially identically to the first contact bridge.

9. Microswitch according to claim 8, characterized in that each of the contact
bridges is supported at the plunger by means of a spring in the longitudinal
direction of the plunger, wherein one end of the spring is connected to the contact

bridge and the other end of the spring is arranged in a seat in the plunger.

10. Microswitch according to one of claims 8 or 9, eharacterized in that a centering

projection for the spring is'arranged on each contact bridge.

11. Microswitch according to bne of claims 1 to 10, characterized in that the fixed
contacts have an essentially V-shaped cross-section and the movable contacts

have an essentially semicircular cross-section.
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12. Microswitch according to one of claims 1 to 11, characterized in that the
microswitch comprises a housing and the plunger is guided in the housing,
wherein the housing comprises a centering part which guides a centering element

of the plunger.



