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Description

The present invention relates to a microswitch

assembling method and a microswitch obtainable
thereby.
A typical microswitch is shown in Fig. 1 as one of
conventional general microswitches. A switch cas-
ing 102 is constructed by a cover 101 and a switch
casing main body 103. A pair of a terminal member
104 for normally closed contact and a terminal
member 105 for normally open contact and a com-
mon terminal member 106 are fixed to the main
body 103. Fixed contacts 107 and 108 are fixed to
inner end portions 104a and 105a of the fixed
terminal members 104 and 105, respectively. A
movable contact member 110 is pivotally support-
ed to the inner end portion 106a of the common
terminal member 106 at the base end thereof. The
movable contact member 110 has a movable con-
tact 109 at the front end thereof, the movable
contact 109 being come into contact with or re-
moved from the fixed contacts 107 and 108, re-
spectively. A compression leaf spring 111 is at-
tached between the front end side of the movable
contact member 110 and the inner end portion
106a of the common terminal member 106. A push
button 112 is inserted into a hole 102a formed in
the top plate of the switch casing 102. By depress-
ing the push button 112, the movable contact
member 110 is moved, thereby switching the con-
tacting state of the movable contact 109 from the
normally closed type fixed contact 107 to the nor-
mally open type fixed contact 108 by the snap
action.

However, in such a microswitch, since the
movable contact member 110 is directly operated
by the push button 112, a degree of whole motion
(a travelling amount of the push button 112 from its
free position to the operating limit position) is small
and its operating stroke amount is also limited fo
up to about 1 mm.

To solve this problem, means for assuring a
large operating stroke is shown in Fig. 2. That is,
the push button 112 is operated by an operating
lever 113 which is pivotally attached to the switch
casing 102. Fig. 3 shows another means for realiz-
ing a large operating stroke, in which a sub-button
115 which is pressed downwardly through a spring
member 114 is inserted in the push button 112 and
the movable contact member 110 is operated by
the sub-button 115. However, the former means
has a drawback such that a large space is needed
for the operating lever 113. The latter means has a
drawback such that the number of parts increases.

On the other hand, in any of the foregoing
conventional microswitches, their operating char-
acteristics are as shown in Fig. 4 and a load near
the operating limit position suddenly increases, so
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that the good operating feeling cannot be obtained.

Furthermore, FR-A- 2 530 862 discloses a
microswitch, comprising an isolating frame on
which stationary contacts are fixed. A pivotally sup-
ported movable contact for selectively contacting
the stationary contacts is in connection with a verti-
cally movable push button and a commuting
mechanism. The latter comprises an entrainment
lever, an intermediate lever, a leaf spring and a
contact lever. The one end region of the entrain-
ment lever is fixed to the isolating frame. The other
end region of the entrainment lever is connected fo
the intermediate lever. The free end of the contact
lever carries the movable contact. The end of the
intermediate lever and the end of the leaf spring
are connected to each other. The contact lever is
connected to projections of the isolating frame and
fo the end of the leaf spring. However, such a
construction is complicated and assembling work
cannot be easily performed.

SUMMARY OF THE INVENTION

The present invention is made to solve the
inconveniences in the foregoing conventional
microswitches and it is an object of the present
invention to provide a method by which a micro-
switch can be easily automatically assembled and
a microswitch which needs a small number of
component parts.

This object is solved by the microswitch as-
sembling method of claim 1.

According to the present invention, the swing-
able lever is operated by the push button and the
movable member is operated through the compres-
sion spring interposed between the swingable lever
and the movable member. Therefore, although the
microswitch is small, the operating stroke can be
enhanced by the swingable lever. The number of
parts is smaller than that of the conventional micro-
switch in which the operating stroke is increased
by a spring member assembled in a push button.
Further, the fulcrum of the compression spring is
moved like an arc around a pivotal supporting
portion of the swingable lever as a rotational cen-
ter. Therefore, a sudden increase in load at a
position near the operation limit position is sup-
pressed, a good operating feeling is derived, par-
ticularly a large operating stroke is derived, and the
assembling efficiency is high. Further, the swing-
able lever applied with the spring force of the
compression spring is deformed to the settable
position of the push button by the swingable lever
positioning projection, so that this microswitch can
be easily assembled.

Particular embodiments of a microswitch ob-
tainable by the method of claim 1 are set out in
claims 2 to 5.



3 EP 0 314 925 B1 4

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in detail below with
reference to the drawings, in which:

Fig. 1 is a front view with a part cut away
showing a conventional microswitch;

Figs. 2 and 3 are front views with parts cut away
showing conventional microswitches having dif-
ferent operating stroke enhancing means;

Fig. 4 is a characteristic graph showing the
relation between the operating distance and the
operating force in a conventional microswitch;
Fig. 5 is an exploded perspective view showing
an example of a microswitch according to the
present invention;

Figs. 6a and 6b are front cross sectional views
showing the microswitch in the OFF and ON
states, respectively;

Figs. 7a to 7f are diagrams for explaining an
assembling procedure of the microswitch;

Fig. 8 is a characteristic diagram showing the
relation between the operating distance and the
operating force in the microswitch; and

Fig. 9 is a front cross sectional view showing a
modification of the microswiich in a state before
a cover is attached.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be
described hereinbelow with reference to the draw-
ings.

Fig. 5 is an exploded perspective view showing
an example of a microswitch according to the in-
vention. Figs. 6a and 6b are front cross sectional
views showing the microswitch in the OFF and ON
states, respectively.

In the diagrams, a switch casing 10 consists of
a terminal base 11 and a cover 12. The terminal
base 11 is made of a plate-like synthetic resin
having an electrical insulating property and con-
structs a lower plate of the switch casing 10. Verti-
cally projecting portions 11a and 11b are formed
on both of the left and right end portions of the
terminal base 11. The cover 12 is assembled onto
the terminal base 11. A pair of notched portions
12a and 12b adapted to be come into engagement
with the vertically projecting portions 11a and 11b
are formed at both of the left and right end portions
of the cover 12 made of a synthetic resin, respec-
fively.

A common terminal member 13, a terminal
member 14 for normally closed type contact, and a
terminal memeber 15 for normally open type con-
tact are fixed to the terminal base 11. Inner end
portions 14a and 15a of the terminal members 14
and 15 are bent from lower and upper directions on
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the right end side in the terminal base 11 so as to
face each other. Fixed contacts 16 and 17 are fixed
to the opposite surfaces of the inner end portions
14a and 15a, respectively. A movable member 18
is arranged in the lateral (right/left) direction. The
movable member 18 is made of a conductive ma-
terial and has a almost rectangular shape having a
large opening in the central position. A movable
contact 19 which faces both of the fixed contacts
16 and 17 is fixed to a free end portion 18a. A
base end portion 18b is fitted into a first pivotal
groove 20 formed on the left end surface of an
inner end portions 13a of the common terminal
member 13. The base end portion 18b is rotatably
pivotally supported by this groove 20.

A rectangular hole 21 is formed in a top plate
12¢ of the cover 12. A push button 22 made of a
synthetic resin is inserted into the hole 21 and can
be vertically moved between the inner end portion
13a of the common terminal member 13 and the
inner end portions 14a and 15a of the terminal
members 14 and 15.

A swingable lever 23 is formed into a substan-
tially S shape. An edge portion 24 formed on the
side of a base end portion 23a of the swingable
lever 23 is fitted into and rotatably pivotally sup-
ported to a second pivotal groove 25 formed on the
right side surface of the inner end portion 13a of
the common terminal member 13. A free end por-
tion 23b of the lever 23 is pushed by the lower
surface of the push button 22.

A compression spring 26 is made of a leaf
spring and formed into an almost arc shape. A left
end portion 26a of the spring 26 is fitted into a
lateral groove 27 formed in the central portion of
the swingable lever 23. Notched portions 28
formed in a right end portion 26b are come into
engagement with engaging projections 29 formed
on the free end side of the movable member 28,
thereby applying a return spring force to the mov-
able member 18.

A pair of restricting plates 30 and 31, which
face each other, are formed in the lower end por-
tions of the push button 22, thereby restricting the
position of the movable member 18 in the width
direction. Projecting portions 32 and 33 fo vertically
guide the restricting plates 30 and 31 are formed
on the front and rear inner walls of the cover 12
respectively.

Engaging projections 34 are formed on both of
the front and rear walls of the terminal base 11.
Engaging holes 35 are formed in both of the front
and rear walls of the cover 12 and are brought into
engagement with the engaging projections 34 when
the cover 12 is assembled onto the terminal base
11.

A swingable lever positioning projection 36 is
formed by an elongated portion of the inner end of
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the common terminal member 13 and is bent to-
ward the side of the swingable lever 23. The free
end portion 23b of the swingable lever 23 to which
the left end portion 26a of the compression spring
26 is pivotally attached is brought to the settable
position of the push button 22 by the positioning
projection 36 as will be described later. A concave
portion 37 to bend the projection is formed in the
inner end portion 13a of the common terminal
member 13.

An assembling procedure of the microswitch
will now be described with reference to Figs. 7a to
7.

First, the base end portion 18b of the movable
member 18 is fitted into the first pivotal groove 20
in the common terminal member 13 as shown in
Fig. 7a. Then, the swingable lever 23 is set to an
almost vertical position and the edge portion 24 is
pivotally fitted into the second pivotal groove 25 as
shown in Fig. 7b. Further, as shown in Fig. 7c, the
notched portions 28 on the right end side of the
compression spring 26 are movably attached fo the
engaging projections 29 on the free end portion of
the movable member 18. The left end portion 26a
of the compression spring 26 is downwardly moved
along the right side surface of the swingable lever
23 and is movably fitted into the lateral groove 27
of the swingable lever 23 as shown in Fig. 7d. After
that, in the concave portion 37, the positioning
projection 36 formed in the inner end portion 13a
of the common terminal member 13 is bent to the
right as shown in Fig. 7e. The swingable lever 23 is
inclined to the right by the projection 36, thereby
positioning so that the free end portion 23b of the
lever 23 is brought to the settable position of the
push button 22. Finally, as shown in Fig. 7f, by
assembling the cover 12 having the push button 22
onto the terminal base 11, the push button 22 is
set to the settable position of the swingable lever
23.

The operation of the above structure will now be
described.

When the push button 22 is depressed from
the position of Fig 6a, the swingable lever 23
rotates clockwise around the pivotal supporting por-
tion 24 (25) on tile base end side as a rotational
center. Therefore, the pivotal supporting portion
26a (27) on the left end side of the compression
spring 26 is compressed while being deformed
downwardly by the arc-like motion around the piv-
otal supporting portion 24 (25) as a rotational cen-
ter. Further, by depressing the push button 22,
when the left end portion 26a (27) of the compres-
sion spring 26 exceeds a change point correspond-
ing to the height level position of the pivotal sup-
porting portion 18b (20) on the base end side of
the movable member 18 and is deformed down-
wardly, the spring force of the compression spring
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26 is released. Thus, the free end portion 18a of
the movable member 18 rotates counterclockwise
around the pivotal supporting portion 18b (20) as a
rotational center by the snap action. Consequently,
as shown in Fig. 6b, the movable contact 19 is
away from the normally closed type fixed contact
16 and is come into contact with the normally open
type fixed contact 17, thereby electrically connect-
ing the terminal member 15 and the common ter-
minal member 13.

When the pushing operation of the push button
22 is released from the state of Fig. 6b, the swing-
able lever 23 rotates counterclockwise and the
movable contact 19 is returned to the original state
of Fig. 6a by the operations opposite to the above,
thereby electrically connecting the terminal mem-
ber 14 for normally closed type contact 16 and the
common terminal member 13.

Since the operating force of the push button 22
is propagated to the movable member 18 through
the swingable lever 23 and compression spring 26,
the operating stroke can be enhanced by the
swingable lever 23 and a long stroke of about 3
mm can be obtained. Moreover, the necessary
space can be reduced as compared with the con-
ventional structure (in the example shown in Fig. 2)
in which the operating stroke is enhanced by the
operating lever provided in the outside of the
switch casing. On the other hand, the number of
parts can be reduced as compared with the con-
ventional structure (in the example shown in Fig. 3)
in which the operating stroke is enhanced by the
spring member arranged in the push button.

Further, since the pivotal supporting portion
26a (27) with the swingable lever 23 of the com-
pression spring 26 is moved like an arc around the
pivotal supporting portion 24 (25) of the lever 23 as
a rotational center, an operating characteristic as
shown in Fig. 8 is derived. That is, the ratio of the
change in operating force to the operating distance
at a position near the operation limit position de-
creases and the good operating feeling can be
obtained.

According to the embodiment, the inner end
elongated portion of the common terminal member
13 is bent to thereby form the projection 36. There-
fore, the swingable lever 23 is brought o the push
button settable position, so that the push button 22
faces the free end portion 23b of the swingable
lever 23 by assembling the cover 12 onto the
terminal base 11. In other words, the automatic
assembling works can be easily performed and the
productivity can be improved.

In the embodiment, the swingable lever posi-
tioning projection 36 has been constructed by the
bent portion 37 of the inner end portion of the
common terminal member 13. However, the projec-
tion 36 can be also formed by a boss portion 61
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formed on the inner wall of the terminal base 11 as
shown in Fig. 9.

On the other hand, the positions of the mov-
able member 18 and the like are restricted in the
width direction by the restricting plates 30 and 31
formed under the push button 22. Also, the restrict-
ing plates 30 and 31 are guided by the projecting
portions plates 32 and 33 formed on the side of the
switch casing 10. Therefore, the movable member
18 and the like are properly held without shaking.

Although the foregoing example has been de-
scribed with respect to the structure having a pair
of terminal members 14 and 15, the invention can
be also applied to a structure having one fixed
terminal member.

Claims

1. A method of assembling a microswitch com-
prising the steps:

- fitting a base end portion (18b) of a mov-
able member (18) into a first groove (20)
formed in a common terminal member
(13);

- setting a swingable lever (23) into an
almost vertical position with an edge por-
tion (24) thereof pivotally fitted into a
second pivotal groove (25);

- movably attaching notched portions (28)
formed on one side of a leaf-type com-
pression spring (26) to engaging projec-
tions (29) at a free end of said movable
member (18);

- moving an opposite end portion (26a) of
said compression spring (26) downwardly
along a front surface of said swingable
lever (23) up to a central portion of said
swingable lever (23);

- providing a positioning projection (36;61)
for said swingable lever (23) such that a
free end portion (23b) thereof is main-
tained projecting into an actuating path of
a push button (22); and

- placing a housing onto the above struc-
ture having said push button (22) guided
therein for acting on said free end portion
(23b) of said swingable lever (23).

2. A microswitch obtainable by the method of
claim 1, wherein
said positioning projection (36) is formed
by a bent member on the inner end side of
said common terminal member (13).

3. A microswitch obtainable by the method of
claim 1, wherein

said positioning projection is formed by a

boss portion (61) formed on an inner wall of
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said terminal base (11),and adapted for en-
gagement with that end of said swingable lever
(23) pivotally supported by said inner end por-
tion of said first common terminal member
(13).

4. A microswitch according to claim 2 or 3,
wherein
said opposite end of said compression
spring (26) is engaged in a lateral groove (27)
in said central portion of said swingable lever
(23).

5. A microswitch according to claim 2,3 or 4,
further comprising:

a pair of front and rear restricting mem-
bers (30, 31), formed vertically downwardly at
lower ends of said push button (22), for re-
stricting the position of said movable member
(18) in a width direction; and

guide portions (32, 33), formed on an inner
wall of said switch casing (10), for guiding the
vertical motions of said restricting members
(30, 31).

Patentanspriiche

1. Ein Verfahren zum Zusammenbauen eines Mi-
kroschalters, aufweisend die Schritte:

- Einsetzen eines FuBendeteils (18b) eines
beweglichen Elements (18) in eine in ei-
nem gemeinsamen AnschluBielement (13)
ausgebildete erste Nut (20);

- Verbringen eines verschwenkbaren He-
bels (23) in eine nahezu vertikale Lage,
wobei ein Schneidenteil (24) von diesem
verschwenkbar in eine zweite, als Angel
dienende Nut (25) eingesetzt wird;

- bewegliches Befestigen eingekerbter Tei-
le (28), die an einer Seite einer blattarti-
gen Druckfeder (26) ausgebildet sind, an
Eingriffsvorspriinge (29) an einem freien
Ende des beweglichen Elements (18);

- Bewegen eines gegeniiberliegenden
Endteils (26a) der Druckfeder (26) langs
einer Vorderfliche des verschwenkbaren
Hebels (23) bis zu einem Mittelteil des
verschwenkbaren Hebels (23) nach un-
ten;

- Vorsehen eines Positioniervorsprungs
(36; 61) flr den verschwenkbaren Hebel
(23) derart, daB man ein freies Endteil
(23b) von diesem in einen Betitigungs-
weg einer Drucktaste (22) hineinragen
148t; und

- Aufsetzen eines Geh3uses auf den vor-
stehenden Aufbau, wobei die Drucktaste
(22) darin zum Betétigen des freien End-
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teils (23b) des verschwenkbaren Hebels
(23) geflihrt wird.

Ein Mikroschalter, der durch das Verfahren des
Anspruchs 1 erhalten werden kann,

wobei der Positioniervorsprung (36) durch ein
gebogenes Element an der inneren Endseite
des gemeinsamen AnschluBelements (13) aus-
gebildet ist.

Ein Mikroschalter, der durch das Verfahren des
Anspruchs 1 erhalten werden kann,

wobei der Positioniervorsprung durch ein an
einer Innenwand der AnschluBgrundplatte (11)
ausgebildetes vorspringendes Teil (61) ausge-
bildet ist und zum Eingriff mit dem Ende des
verschwenkbaren Hebels (23) angepaBt ist, der
durch das innere Endteil des ersten gemeinsa-
men AnschluBelements (13) verschwenkbar
gelagert ist.

Ein Mikroschalter nach Anspruch 2 oder 3,
wobei das gegeniiberliegende Ende der Druck-
feder (26) mit einer Quernut (27) in dem Mittel-
teil des verschwenkbaren Hebels (23) in Ein-
griff steht.

Ein Mikroschalter nach Anspruch 2, 3 oder 4,
ferner aufweisend:

ein vorderes und ein hinteres Beschrin-
kungselement (30, 31), die ein Paar bilden und
an den unteren Enden der Drucktaste (22) zum
Beschrdnken der Lage des beweglichen Ele-
ments (18) in Richtung der Breite vertikal nach
unten ausgebildet sind; und

Fihrungsteile (32, 33), die an einer Innen-
wand des Schaltgehduses (10) zum Fihren
der vertikalen Bewegungen der Beschrin-
kungselemente (30, 31) ausgebildet sind.

Revendications

Procédé d'assemblage d'un microrupteur com-
prenant les étapes consistant 2 :

- adapter une partie d'extrémité de base
(18b) d'un élément mobile (18) en ajuste-
ment dans une premiére gorge (20) for-
mée dans un élément de borne commun
(13),

- placer un levier basculant (23) en une
position quasi verticale, une partie de
bord (24) de celui-ci étant adaptée en
ajustement dans une seconde gorge de
pivotement (25) avec faculté de pivote-
ment,

- fixer de maniére amovible des parties en
forme d'encoche (28) formées sur un
premier c6té d'un ressort de compres-
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10

sion du genre & lame (26) & des saillies
d'engagement (29) ménagées dans une
extrémité libre dudit élément mobile (18),

- déplacer une partie d'exirémité opposée
(26a) dudit ressort de compression (26)
vers le bas suivant une surface avant
dudit levier basculant (23) jusqu'a une
partie centrale dudit levier basculant (23),

- disposer une saillie de positionnement
(36 ; 61) destinée audit levier basculant
(23) de fagon telle qu'une partie d'exiré-
mité libre (23b) de celui-ci soit mainte-
nue en saillie sur un ftrajet d'actionne-
ment d'un bouton poussoir (22), et

- placer un logement sur la structure pré-
cédemment décrite dans lequel est guidé
ledit bouton poussoir (22) en vue d'agir
sur ladite partie d'exirémité libre (23b)
dudit levier basculant (23).

Microrupteur pouvant étre obtenu par le procé-
dé de la revendication 1, dans lequel :

ladite saillie de positionnement (36) est
formée par un élément recourbé sur le coié
d'extrémité interne dudit élément de borne
commun (13).

Microrupteur pouvant étre obtenu par le procé-
dé de la revendication 1, dans lequel

ladite saillie de positionnement est consti-
tuée d'une partie de protubérance (61) formée
sur une paroi interne de ladite base de main-
tien de bornes (11) et est prévue pour s'enga-
ger avec l'exirémité dudit levier basculant (23)
qui est supporiée avec faculié de pivotement
par ladite partie d'extrémité interne dudit pre-
mier élément de borne commun (13).

Microrupteur selon la revendication 2 ou 3,
dans lequel :

ladite extrémité opposée dudit ressort de
compression (26) est engagée dans une gorge
latérale (27) formée dans ladite partie centrale
dudit levier basculant (23).

Microrupteur selon la revendication 2, 3 ou 4,
comprenant en outre :

une paire d'éléments de restriction avant
et arriere (30, 31), formés en direction du bas
dans le sens vertical aux extrémités inférieures
dudit bouton poussoir (22), servant & limiter la
position dudit élément mobile (18) dans le
sens de la largeur, et

des parties de guidage (32, 33), formées
sur une paroi interne dudit boftier d'interrup-
teur (10), en vue de guider le déplacement
vertical desdits éléments de restriction (30,
31).



EP 0 314 925 B1

Fig.4 PRIOR ART

OPERATING FORCE

—— -

OPERATING DISTANCE



EP 0 314 925 B1

Fig.2 PRIOR ART

Fig.3 PRIOR ART
2, 114
15 / % 102a
\'3. \\\\‘u\v
IOSO 1101

‘ e

-—102

104



EP 0 314 925 B1




EP 0 314 925 B1

Fig.6a
22
21, RN
Nozp,
13a I15a
26a
I2a I v Ig2b
18b Nzo D | 1b
lla = ] 16
207«
25 o
24 18 b, | N
T o [osal ] o
f | !
b-fla 'O 14 6\ﬂ|5
Fig.eb
26b
3732332 2! 2257 3377 'é"
20 57 \I 15a
‘ 12b
I8b SR I9
| la R RAN—A] T 16
20 ' 14q
25 ) o)
260/ ) 2__§/ "l | -
l“O i3 "O 114 g ™15

10



EP 0 314 925 B1

N
NE*

18b /4
NI E—7 20
24 RN\ I H
24 T 8/ [2s]
I3 _ L i ﬂ
3Tolia-10[15To
Fig.7f
22
3736 23 29 >g 12
27
20 i
18 -0
24 Y

26a 18 26 r
A f i I‘l' |5/’|
13 14 e

11



OPERATING FORCE

EP 0 314 925 B1

Fig.8

OPERATING DISTANCE

12



EP 0 314 925 B1

13



	bibliography
	description
	claims
	drawings

