Microswitch The invention relates to a microswitch with at least two
contact points with one movable contact and one fixed contact each,
wherein the movable contacts are arranged on a contact bridge, the
contact bridge is movable by means of a plunger and can be transferred
from a first switching position in which the contact points are open to a
second switching position in which the contact points are closed. Such
microswitches have been in us&#&6FeRNEE0ng time and are employed in
applications with low currents, for example control currents or fault
The i currents, in the millian%g%r{e range. It is known that the contacts of these
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the plunger via the spring. Thereby, the position of the contact bridge as
well as the force transmitted during switching, i.e. during the closing and
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contact point. By the mounting of the contact bridge, the rotary motion of
the contact bridge during opening and closing is determined. Therefore,

The cothecovdddaschnsdots areoguidedroménsisaree i abtaEpring. Thereby, the position
of the contact bridge as well as the force transmitted during switching, i.e. during the closing
and opening of the contact points, is not clearly defined. The motion sequence at the
opposing contacts of the contact points during opening and closing is neither determined.

It is therefore the object of the present invention to provide an improved microswitch by
means of which a reliable self-cleaning of the contacts during closing or switching,

respectively, is achieved.

For this, it is provided according to the invention that the contact bridge is mounted such that
the contact bridge performs a rotary motion about an axis of rotation extending in parallel to
its longitudinal extension during closing and opening of the contacts, whereby a forced
frictional movement transversely with respect to the longitudinal extension of the contact

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



2 path in each switching operation, whereby the frictional movement
between the movable contacts and the fixed contacts always follows
essentially the same path, transverse with respect to the longitudinal
extension of the contact bridge, and is thus forced. That means, with
each switching operation, an essent?‘ally identical movement occurs at the
contact points. By the fact that a frictional movement transverse with
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sufficient pressure for the self-cleaning of the contacts is generated with the plunger

movement.

Another variant provides for the contact bridge to comprise at least one first lever arranged
transversely with respect to the longitudinal exiension of the contact bridge which is
mounted in a seat in the plunger. The contact bridge is thus in a defined way mounted at
one point in the seat of the plunger, a defined center of rotation for the rotary motion of the
contact bridge is formed by which the frictional movement transverse with respect to the
longitudinal extension of the contact bridge is generated at the contacts. By means of the
distance of the center of rotation from the contact points, the amount of frictional movement
between the contacts can be adjusted. Here, the frictional movement should not be too

targe, as otherwise excessive friction and thus excessive wear occurs at the contacts.

Preferably, the first lever is arranged centrically between the two movable contacts at the
contact bridge. Thus, it can be ensured that approximately the same forces act at both
contact points.



between the contacts can be adjusted. Here, the frictional movement
should not be too large, as otherwise excessive friction and thus
excessive wear occurs at the contacts. Preferably, the first lever is
arranged centrically between the two movable contacts at the contact
bridge. Thus, it can be ensured that approxmately the same forces act at
both contact points. 3 Another preferred embodiment provides for the
contact bridge to comprise a further lever which is arranged opposite to
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supported at the plunger in the

An advantageous embodiment provides for the upper bearing of the plunger to comprise a
rounded contact surface for the contact bridge. Thereby, the rocking and rotary motions are
facilitated by which slight misalignments of the two fixed contacts with respect to each other

are evened out.

In one variant, the microswitch can comprise at least one further contact bridge which is
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 plunger 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
piunger. If the distance of the contact bridges at the plunger does not exactly correspond to
the distance of the pairs of fixed contacts in the housing, these differences can be evened

out by the resilient mounting.

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



longitudinal direction of the plunger 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 to the distance of the

pairs of fixed contacts in the housmg these differences can be evened
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comprlses a centering part which glides a centering element of t
performpggnger. 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 a plan view of
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plunger with two contact bridges
Below, embodiments of the invention will be illustrated more in detail by means of a drawing.

The drawings show:
Fig. 1 a plan 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 intermediate

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.



arranged therein, Fig. 6 a plan view of a contact bridge, and Fig. 7 a side
view of a contact bridge. 5 Fig. 1 shows a plan view of a microswitch 1,
wherein the housing cover of the microswitch 1 has been removed. The
microswitch 1 comprises a housing 2 in which a plunger 3 is arranged.
Two contact bridges 4, 5 are mounted in the plunger 3. Two movable
_ contacts 6.1, 6.2; 7.1, 7.2 are arranged on each of the contact bridges 4,
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in the guide 12. For this, the centering part 13 and the centering element

14 comprise beveled contact surfaces which lie against one another in

The pliRGARER BRrIHaNOHOe SAHRCE ROBIS I LA B ddnToel oS8 RORHIAM first
posiiio:twh?np\}vuhrg e{h?é %%2%28? !)l)c/nhr]est q%qw%j 8.21,21' 1.1, 11.2 are opened to a second position
in which the contact points 10.1, 10.2, 11.1, 11.2 are closed. In Fig. 1, the plunger 3 is
represenied in the first position with opened contact points 10.1, 10.2, 11.1, 11.2. The
housing 2 further comprises a centering part 13 which cooperates with a centering element
14 arranged at the plunger 3 and centers the plunger 3 in the guide 12. For this, the
centering part 13 and the centering element 14 comprise beveled contact surfaces which lie
against one another in the'open position of the contact points 10.1, 10.2, 11.1, 11.2 and

position the plunger 3 centrically in the guide 12.

In Fig. 2, a microswiich 1 is aiso 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 points 10.1, 10.2, 11.1, 11.2 from the open position to a closed position can be
accomplished 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, 8.2, 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, 8.2, however they are not yet in the end position or closed position,



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 points 10.1, 10.2, 11.1, 11.2 from
the open position to a closed position can be accomplished via a snap
element, for example a bistable spriﬁg (not represented). However, other

actuating mechanisms are also conceivable. In the position shown in Fig
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bridges 4, 5 are in an open gosmon of the contact points. In this open
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bearing 17, 18 each is arran ed in the Iun er 3 adjacent to each contact
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lying agespect Mbemrmgptﬁldiﬁgnfdhtephm@.%urthermore, one upper bearing 17, 18

each is arranged in the plunger 3 adjacent {o each contact bridge 4, 5. Each of the upper
bearings 17, 18 is arranged diagonally with respect to the corresponding lower bearing 15,
16.

In the closed position of the contact points, each of the contact bridges 4, 5 lies against the
respective upper bearing 17, 18 and thus assumes a diagonal position with respect to the
open position. That means, opening planes spanned by the contact bridges 4, 5 in the open
position enclose an angle with ciosing planes spanned by the contact bridges 4, 5 in the

closed state.

Each of the contact bridges 4, 5 furthermore comprises a lever 19, 20 at one of its

tongitudinal 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
longitudinal side opposite the respective jever 19, 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



16. In the closed position of the contact points, each of the contact bridges
4, 5 lies against the respective upper bearing 17, 18 and thus assumes a
diagonal position with respect to the open position. That means, opening
planes spanned by the contact bridges 4, 5 in the open position enclose
an angle with closing planes spanne?zl by the contact bridges 4, 5 in the

closed state. Each of the contact bridges 4, 5 furthermore comprises a
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arranged in the plunger 3. Thereby, the springs 27, 28 are guided in the respective recess
31, 32 during the closing operation of the microswitch 1. By the springs 27, 28, deviations of
the distance of the contact bridges 4, 5 to each other and the distance of the pairs of fixed
contacts 8.1, 8.2; 9.1, 9.2 fo each other arranged in the housing 2 can be evened out.

Fig. 6 shows a plan view of the contact bridge 4. The other 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 centricaliy. The first lever 19 is arranged at the lower iongitudinal side 33 of the
contact bridge 4. This lever 19 is located preferably centrically between the two movable
contacts 6.1, 6.2. The switching force transmitted to the contact bridge 4 by the plunger 3
during the switching of the microswitch 1 is evenly transmitted fo both contact points 10.1,
10.2 by this arrangement of the lever 19. As already described, the lever 19 is arranged in a
seat 21 in the piunger 3. The second lever 23 is arranged at the longitudinal side 34 of the
contact bridge 4 opposite fo the Jever 19, this lever 23 being received in a guide 25 in the
plunger 3 and serves o center the contact bridge 4.



arranged in the plunger 3. Thereby, the springs 27, 28 are guided in the
respective recess 31, 32 during the closing operation of the microswitch
1. By the springs 27, 28, deviations of the distance of the contact bridges
4, 5 to each other and the distance of the pairs of fixed contacts 8.1, 8.2;
9.1, 9.2 to each other arranged in thé housing 2 can be evened out. Fig. 6
shows a plan view of the contact bridge 4. The other contact bridge 5 is
designed identically to this contact bridge 4, therefore, the description
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contacterélgesdz dhisdedandd. is located preferably centrically between the two
movable contacts 6.1, 6.2. The switching force transmitted to the contact
bridge 4 by the plunger 3 during the switching of the microswitch 1 is
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plungetBekENOBCRI B8P guide 12, so that the microswitch 1 is transferred fo the closed

position. The closed position is shown in Fig. 3. In the closed position of the microswitch 1,
the contact points 10.1, 10.2, 11.1, 11.2 are closed, the movabie contacts 6.1, 8.2, 7.1, 7.2

figures,

arranged on the contact bridges 4, 5 firmiy lie against the opposing fixed contacts 8.1, 8.2,
9.1, 8.2. The contact bridges 4, 5 now lie against the upper bearings 17, 18 of the plunger 3.
As the surface of the upper bearings 17, 18 is diagonally opposite the surface of the lower
bearings 15, 16, now the coniact bridges 4, 5 also lie diagonally in the microswiich 1.

During the transfer of the contact bridges 4, 5 from the open position to the closed position,
the contact bridges 4, 5 first perform a translatory motion together with the plunger 3 untit
the movable contacts 6.1, 6.2; 7.1, 7.2 lie against the respective opposing fixed contacts
8.1, 8.2, 9.1, 9.2 If this is the case, the contact bridges 4, 5 can no longer be translatorily
moved. The plunger 3, however, is not yet in its end position and is further movad
transiatorily. The contact bridges 4, 5 are now rotated, where the respective center of
rotation is the lower end of the respective first lever 19, 20 of the contact bridges 4, 5. That
means, rotation is performed essentially about an axis of rotation extending in paralle! to the
tongitudinal extension of the contact bridges 4, 5. By the length of this lever 19, 20, and thus



between them. That means, the contact points 10.1, 10.2, 11.1, 11.2 are
open. Each of the contact bridges 4, 5 lies against the respective lower
bearing 15, 16 of the plunger 3. If the operating element is actuated, a
switching force is transmitted to the plunger 3 and the plunger 3 is moved
in the guide 12, so that the microswitch 1 is transferred to the closed

position. The closed position is shown in Fig. 3. In the closed position of
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_ motion of the contact bridges 4,5, a frictional movemerit is generated in
bridgess Rontact points 10.1, 10.2, 11.1, 11.2 which takes place transversely to
the longitudinal extension of the contact bridges. As each contact bridge

e BT PSR I e 40 2008 detneg part
between the movable contacts 6.1, 6.2; 7.1, 7.2 arranged on the contact bridges. It can thus
be ensured that approximately the same forces act at both contact points and thus an equal
frictional movement occurs. As was already described, the amount of friction force acting at
the contact points can be adjusted by means of the length of these levers 19, 20. Here, it
has to be taken care that the friction force does not get too large as due to excessive
friction, excessive wear occurs at the movable contacts 6.1, 6.2; 7.1, 7.2 and the respective

opposing fixed contacts 8.1, 8.2, 9.1, 9.2.

During the switching operation, a moment is transmitted to the contact bridges 4, 5 by the
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 possible that the
pairs of fixed contacts 8.1, 8.2; 9.1, 9.2 are slightly verticaily misaligned. To even out this
misalignment, the contact bridges 4, 5 are each mounted rotatably about an axis which



bridges 4, 5 is determined. Thus, the frictional movement at the contact
points 10.1, 10.2, 11.1, 11.2 is also determined or forced, respectively. By
this forced frictional movement, dirt possibly located in the contact points
10.1, 10.2,11.1, 11.2 is removed, possibly dirty contacts are cleaned,
and reliable current flow takes pIaceWn the closed position of the
microswitch 1. To permit centering of the contact bridges 4, 5 during this
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contact bridges 4, 5, whereby a rocking motion of the contact bridges 4,5

moven?érﬁéﬁfﬁ‘ﬁ@'@%%wever, it is also possible that the



fixed contacts 8.1, 8.2; 9.1, 9.2 are misaligned in a horizontal plane. This
misalignment is evened out by mounting the contact bridges 4, 5 rotatably
about the longitudinal direction of the plunger. To facilitate these rocking
or rotary motions, respectively, of the contact bridges 4, 5, the upper
bearings 17, 18 of the plunger 3 areiﬂ)rovided with a rounded support
surface. It can furthermore be possible that the distance of the pairs of
fixed contacts 8.1, 8.2 from the pairs of fixed contacts 9.1, 9.2 does not
correspond to the distance of the ¢agata@ bridges 4, 5 from each other,
This can be evened out by the springs 27, 28. As can be taken from the
figures, the movable contacts 6.1, 6.2; 7.1, 7.2 have a semicircular
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to the longitudinal extension of the contact bridge (4, 5) is performed
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gaghoconéaebeRiBbAldbilpd@iZ1 11148224 1, 11.2).

. Microswitch (1) according to claim 1, characterized in that the plunger {3}
comprises at least one upper bearing (17, 18) against which the contact bridge (4, 5)
lies in the closed position, and at least one lower bearing (15, 16) against which the
contact bridge (4, 5) fies in the open position, wherein the upper bearing (17, 18) is
arranged diagonally with respect to the lower bearing (15, 16).

. Microswitch (1) according to one of claims 1 or 2, characterized in that the contact
bridge (4, 5) comprises at least one first lever (19, 20) arranged transversely with
respect to the longitudinal extension of the contact bridge (4, 5) which is mounted in
a seat (21, 22} in the plunger (3).

. Microswitch (1) according to claim 3, characterized in that the first lever (19, 20) is
arranged centrically between the two movable contacts (6.1, 6.2; 7.1, 7.2) at the
contact bridge (4, 5).



10.

11.

12.

2. Microswitch (1) according to claim 1, characterized in that the plunger
(3) comprises at least one upper bearing (17, 18) against which the
contact bridge (4, 5) lies in the closed position, and at least one lower
bearing (15, 16) against which the contact bridge (4, 5) lies in the open
position, wherein the upper bearing H? 18) is arranged diagonally with
respect to the lower bearing (15, 16). 3. Microswitch (1) according to one
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characterized in that the first lever (19, 20) is arranged centrically
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guided magr#y%e (25, 26) in the plunger (3). 6. MICfOSWI'[Ch 1) according
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mounted rotatably about an axis extending transversely with respect to
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(4, 5) is mounted rotatably about the longitudinal axis of the plunger. 8.
Microswitch (1) according to one of claims 1 to 7, characterized in that the
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in that the microswitch (1) comprises at least one further contact bridge
(5; 4) which is deS|gned and mounted essentially identically to the first

aoBrasiREAYE) (4s®rding to one of claims 1 to 8, characterized in that the
microswitch (1) comprises at least one further contact bridge (5; 4) which is designed
and mounted essentially identically to the first contact bridge (4; 5).

Microswitch {1) according fo claim 9, characterized in that each of the contact
bridges (4, 5) is supportad at the plunger (3) by means of a spring (27, 28) in the
longitudinal direction of the plunger (3), wherein one end of the spring (27, 28) is
connected to the contact bridge (4, 5) and the other end of the spring (27, 28) is
arranged in a seat (31, 32} in the pilunger {3).

Microswitch (1) according to one of claims 9 or 10, characterized in that a centering
projection (29, 30) for the spring (27, 28) is arranged on each of the contact bridges
(4, 5).

Microswitch (1) according o one of claims 1 to 11, characterized in that the fixed
contacts (8.1, 8.2, 9.1, 9.2) have an essentially V-shaped cross-section and the

movabie contacts (6.1, 6.2, 7.1, 7.2) have an essentially semicircular cross-section.



10. Microswitch (1) according to claim 9, characterized in that each of the
contact bridges (4, 5) is supported at the plunger (3) by means of a spring
(27, 28) in the longitudinal direction of the plunger (3), wherein one end of
the spring (27, 28) is connected to the contact bridge (4, 5) and the other
end of the spring (27, 28) is arrangéd in a seat (31, 32) in the plunger (3).
11. Microswitch (1) according to one of claims 9 or 10, characterized in
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claims 1 to 11, characterized in that the fixed contacts (&).1, 8.2, 9.1, 9.2) _
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@< (741 of Rk awegan @$sentially semicircular cross-section. 13 13.
Microswitch (1) according to one of claims 1 to 12, characterized in that
the microswitch (1) comprises a housing (2) and the plunger (3) is guided
in the housing (2), wherein the housing (2) comprises a centering part
(13) which guides a centering element (14) of the plunger (3).



