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Description

1. Field of the Invention

[0001] The present invention relates to a keyswitch
used in a keyboard device, and, more particularly, to a
keyswitch having a keytop which is movable upward and
downward. In addition, the present invention relates to
a method of assembling the keyswitch.

2. Description of the Related Art

[0002] In recent years, as keyswitches suitable for re-
ducing the thickness of a keyboard input device, there
have been proposed various types of keyswitches in
which top ends of a pair of lever members linked so as
to crass each other are supported at a keytop, and, with
the upward and downward movement of the keytop, the
angle at which the pair of lever members are linked and
cross each other is changed. See for example EP-A- 0
619 588.
[0003] For example, there has been disclosed a key-
switch having a structure in which one of the lever mem-
bers, that is, the lever member whose top end rotatably
engages the back surface of a keytop and the other lever
member, that is, the lever member whose top end slid-
ably engages the back surface of the key top are linked
at a portion where they cross each other so as to be
formed into an integral structure, and the integrally
formed pair of lever members guide the upward and
downward movement of the keytop.
[0004] This type of keyswitch is turned on in the fol-
lowing way. When an operator pushes the keytop, the
pair of lever members are tilted and pushed downward.
When the keytop has moved downward by a predeter-
mined amount, an elastic member, such as a click rub-
ber, is pushed by the keytop and deformed, after which
a switch element of, for example, a membrane switch,
is pushed by the elastic member, thereby turning on the
keyswitch.
[0005] While the keyswitch is in an ON state, when
the pushing operational force on the keytop is removed,
the elastic member that has been deformed is restored
to its original shape due to its own resilient force, thereby
bringing the membrane switch into an OFF state, and,
pushing up the keytop to its initial height while causing
the tilted pair of lever members to stand up.
[0006] Accordingly, compared to the case where a
generally used, conventional keyswitch whose key stem
is slid along a guide wall is used, when the structure in
which a keytop is supported by a pair of lever members
so as to be movable up and down is used, ease of op-
eration is achieved and the height of the keyswitch can
be greatly reduced.
[0007] In such a keyswitch, the membrane switch is
placed on a metal plate, and portions of the metal plate
are cut upward to form engaging portions. Bottom ends
of the pair of combined lever members engage their cor-

responding engaging portions for assembly, whereby
the top ends of the pair of combined lever members are
movable upward and downward.
[0008] However, the keytop used in this type of con-
ventional keyswitch is formed thin in order to make the
keyswitch thin. In addition, a rotation engaging section
and a slide engaging section are integrally formed at the
back surface of the thin keytop in order to rotatably and
slidably engage the top ends of the pair of lever mem-
bers.
[0009] The forms of the rotation engaging section and
the slide engaging section are complicated, so that the
form of the keytop becomes complicated. Therefore, the
structure of a molding die used to form the keytop by
molding becomes complicated, thereby resulting in the
problem that the cost of the keytop is increased.
[0010] In addition, since the rotation engaging section
and the slide engaging section of the keytop are formed
at the back surface of the keytop by molding, the assem-
bly operation of engaging the top ends of the pair of lever
members with the rotation engaging section and the
slide engaging section of the keytop, respectively, be-
comes complicated, thereby resulting in the problem
that it is difficult of automate the assembly operation.
[0011] This type of conventional keyswitch is assem-
bled by engaging the bottom ends of the pair of com-
bined lever members with the corresponding engaging
portions formed by cutting up portions of the metal plate.
However, since the bottom ends of the pair of lever
members are mounted to the engaging portions while
the membrane switch is placed on the metal plate, the
sheet-shaped membrane switch becomes wavy or the
like, thereby resulting in the problem that it is difficult to
perform the assembly operation of engaging the pair of
lever members with the engaging portions of the metal
plate.

SUMMARY OF THE INVENTION

[0012] Accordingly, in view of the first two problems,
it is an object of the present invention to provide a key-
switch which can be reduced in cost by forming on a
plate-shaped actuator, which is a member formed sep-
arately of a keytop, a rotation connecting section and a
slide connecting section with which top ends of a pair of
lever members engage in order to mount the actuator
by press-fitting it to the keytop.
[0013] In view of the third problem, it is an object of
the present invention to provide a keyswitch which can
be easily assembled and whose assembly operation is
easily automated by placing on a membrane switch a
lever mounting plate, which is provided separately of a
metal plate and with which bottom ends of a pair of lever
members engage. In addition, it is an object of the
present invention to provide a method of assembling the
keyswitch.
[0014] To these ends, according to a first aspect of the
present invention, there is provided a keyswitch com-
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prising a pair of lever members which are rotatably
linked at a portion where the lever members cross each
other, a keytop supported by the pair of lever members
so as to be movable upward and downward, an elastic
member for elastically biasing the keytop upward, and
a switch element which is subjectable to a switching op-
eration with the upward and downward movement of the
keytop. In the keyswitch, an actuator with which top
ends of the pair of lever members are engageable is dis-
posed. In addition, the keytop is stopped by the actuator.
Further, the elastic member directly elastically biases
the keytop. Still further, with the upward and downward
movement of the keytop, the pair of lever members are
movable upward and downward through the actuator.
[0015] Preferably, a prismatic protrusion is formed at
a portion of the keytop that is stopped by the actuator,
and side surfaces formed at a periphery of the prismatic
protrusion are formed flat. In addition, the actuator has
a dislodging preventing stopper portion capable of pre-
venting the actuator from becoming dislodged by being
press-contacted to the side surfaces at the periphery of
the protrusion, a plurality of press-contact portions sup-
ported in a cantilever manner being provided at the dis-
lodging-preventing stopper portion, and the press-con-
tact portions being press-contacted to the correspond-
ing side surfaces at the protrusion in order to stop the
keytop by the actuator.
[0016] Preferably , in a second form, the press-con-
tact portions are formed so as to be supported in the
cantilever manner by causing the press-contact portions
to protrude inwardly from an inner peripheral wall defin-
ing a hole which passes through the actuator, and ends
of the press-contact portions are such as to press-con-
tact the corresponding side surfaces at the protrusion.
[0017] Preferably, the actuator is formed of a metallic
plate, and the press-contact portions are formed so as
to protrude inwardly from four directions of the inner pe-
ripheral wall defining the hole. In addition, the keytop is
formed of a resin material, and the prismatic protrusion
has the shape of a square pole. Further, the press-con-
tact portions are press-fitted to corresponding four side
surfaces at the periphery of the square-pole-shaped
protrusion.
[0018] Preferably, the square-pole-shaped protrusion
has a cross-shaped presser portion formed so as to pro-
trude in a diagonal direction from a corner where the
side surfaces intersect each other, the length of the
presser portion in the diagonal direction being greater
than the size of a top portion of the elastic member, and
the presser portion being brought into contact with the
top portion of the elastic member in order for the elastic
member to elastically bias the keytop.
[0019] According to a second aspect of the present
invention, there is provided a keyswitch comprising a
pair of lever members which are rotatably linked at a
portion where the lever members cross each other, a
keytop supported by the pair of lever members so as to
be movable upward and downward, an elastic member

for elastically biasing the keytop upward, and a switch
element which is subjectable to a switching operation
with the upward and downward movement of the keytop.
In the keyswitch, a lever mounting plate with which bot-
tom ends of the pair of lever members are engageable
is provided, the lever mounting plate being mounted to
a holding plate and being placed on the switch element.
In addition, the lever mounting plate includes a rotation
engaging section and a slide engaging section. The ro-
tation engaging section has an open portion and allows
the bottom end of one of the lever members to rotatably
engage therewith. The slide engaging section has an
open portion and allows the bottom end of the other le-
ver member to slidably engage therewith. The open por-
tion of the rotation engaging section and the open por-
tion of the slide engaging section open in a same direc-
tion.
[0020] Preferably, the lever mounting plate is a metal-
lic plate. The lever mounting plate has a pair of first cut-
up portions at one side thereof. In addition, the slide en-
gaging section which has the open portion is formed into
a U shape at the first cut-up portions, and two opposing
sides of the U-shaped slide engaging section are formed
parallel to each other.
[0021] Preferably, a pair of second cut-up portions are
formed at the other side of the lever mounting plate so
as to be separated from the first cut-up portions, the ro-
tation engaging section being formed into a U shape at
the second cut-up portions, and a protrusion being
formed near the open portion at either one of or both
opposing sides of the rotation engaging section, the pro-
trusion being provided to reduce the width of the open
portion.
[0022] According to a third aspect of the present in-
vention, there is provided a method of assembling a key-
switch, wherein a pair of lever members which are ro-
tatably linked at a portion where the lever members
cross each other are provided; wherein top ends of the
pair of lever members are made movable upward and
downward through an actuator with an upward and
downward movement of a keytop which is elastically bi-
ased by an elastic member; wherein bottom ends of the
pair of lever members are made engageable with a lever
mounting plate; wherein the bottom ends of the pair of
lever members are positioned on the lever mounting
member, the pair of lever members are moved from one
side to the other, and the bottom ends of the pair of lever
members are made to engage the lever mounting plate
in order to assemble the keyswitch.
[0023] Preferably, by moving the pair of lever mem-
bers from one side to the other, the bottom end of one
of the lever members engages a rotation engaging sec-
tion of the lever mounting plate by a snap-in operation
so that the one of the lever members is rotatable thereat,
and the bottom end of the other lever member is slid and
is made to engage a slide engaging section of the lever
mounting plate so that the other lever member is slidable
thereat.
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[0024] An embodiment of the present invention will
now be described by way of example only, with refer-
ence to the accompanying diagrammatic drawings, in
which:

Fig. 1 is a sectional view of the main portion of a
keyswitch in accordance with the present invention.
Fig. 2 is a plan view of Fig. 1.
Fig. 3 is a front view of a keytop used in the present
invention.
Fig. 4 is a bottom view of Fig. 3.
Fig. 5 is a sectional view of the main portion of Fig. 4.
Fig. 6 is a plan view of an actuator used in the
present invention.
Fig. 7 is a side view of Fig. 6 .
Fig. 8 is an enlarged sectional view of the main por-
tion of Fig. 6.
Fig. 9 is a plan view of an inner lever member used
in the present invention.
Fig. 10 is a side view of Fig. 9.
Fig. 11 is a plan view of an outer lever member used
in the present invention.
Fig. 12 is a side view of Fig. 11.
Fig. 13 is a plan view of an integrally formed pair of
lever members used in the present invention.
Fig. 14 is a side view of Fig. 13.
Fig. 15 is a side view of the top portion of a lever
mounting plate used in the present invention.
Fig. 16 is a left side view of Fig. 15.
Fig. 17 is a plan view of Fig. 15.
Fig. 18 is a front view of Fig. 17.
Fig. 19 is a plan view of a holding plate used in the
present invention.
Fig. 20 is an enlarged view of the main portion of
Fig. 19.
Fig. 21 illustrates an integrally formed holding plate
and lever mounting plate used in the present inven-
tion.
Fig. 22 is a sectional view showing elastic members
mounted to a membrane switch, used in the present
invention.
Fig. 23 illustrates a method of assembling the key-
switch in accordance with the present invention.
Fig. 24 illustrates the method of assembling the key-
switch in accordance with the present invention.
Fig. 25 illustrates the method of assembling the key-
switch in accordance with the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0025] As shown in Fig. 1, a keyswitch of the present
invention has a keytop 1 at the topmost portion thereof.
The keytop 1 is described with reference to Figs. 3 to 5.
[0026] The keytop 1 is, for example, molded out of a
resin material so as to have a substantially rectangular
external shape. The top surface of the keytop 1 is
formed as an operating surface 1a having a circular arc
shape, and a square pole-shaped protrusion 1b pro-

trudes from substantially the center portion of the back
surface of the keytop 1. The keytop 1 has four side sur-
faces 1c which surround the square-pole-shaped pro-
trusion 1b. The side surfaces 1c are formed flat.
[0027] A cross-shaped presser portion 1d is formed
so as to protrude outward in a diagonal direction from a
corner of the protrusion 1b where the side surfaces 1c
intersect. A size A of the presser portion 1d in the diag-
onal direction is longer than diameters C of top portions
8c of elastic members 8 (described later). The elastic
members 8 directly elastically bias the presser portion
1d in order to allow the keytop 1 to move up and down.
[0028] A pair of positioning protrusions 1e are formed
near the bottom portion of the protrusion 1b shown in
Fig. 4.
[0029] An acutator 2 which stops the protrusion 1b of
the keytop 1 is formed of a metallic plate, such as a stain-
less steel plate. When the keytop 1 is stopped by the
actuator 2, a flat mounting surface 2a is such as to be
mounted in close contact with the bottom surface of the
keytop 1.
[0030] A dislodging-preventing stopper portion 2b to
which the protrusion 1b of the keytop 1 can be press-
fitted is formed at substantially the center portion of the
mounting surface 2a. At the dislodging-preventing stop-
per portion 2b, four press-contact portions 2e supported
in a cantilever manner are disposed so as to protrude
inwardly from the four directions of an inner peripheral
wall 2d defining a through hole 2c.
[0031] As shown in the enlarged view of Fig. 8, the
press-contact portions 2e, supported in a cantilever
manner, are bent slightly downwards at end portions 2f.
When the protrusion 1b of the keytop 1 is press-fitted to
the dislodging-preventing stopper portion 2b from the di-
rection of arrow B, the end portions 2f of the press-con-
tact portions 2e are press-contacted to the four corre-
sponding side surfaces 1c surrounding the protrusion
1b in order to stop the keytop 1 by the actuator 2 so that
it does not get dislodged therefrom.
[0032] Since the actuator 2 is formed of a metallic
plate and the keytop 1 is formed of a resin material, the
end portions 2f of the press-contact portions 2e are such
as to be driven into the side surfaces 1c, so that the force
required to pull the keytop 1 out of the actuator 2 can be
made large, thereby making it possible to firmly stop the
keytop 1 by the actuator 2.
[0033] A rotation engaging section 2g whose side is
bent into a substantially U shape is formed at one end
portion (that is, the top end portion side) of the mounting
surface 2a (shown in Fig. 7) in the longitudinal direction
thereof. As shown in Fig. 6, engaging portions 2h and
2h are formed at the rotation engaging section 2g. The
engaging portions 2h and 2h are portions that extend
horizontally (in Fig. 6) from the upwardly extending por-
tion of the mounting surface 2a near the central portion
thereof. As shown in Fig. 7, the engaging portions 2h
and 2h are formed by a cutting operation and a bending
operation in order to form the rotation engaging section
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2g.
[0034] As shown in Fig. 7, the side surface of the ro-
tation engaging section 2g is formed into a U shape as
a result of opposing a side of the mounting surface 2a
and sides of the engaging portions 2h. The rotation en-
gaging section 2g has open portions 2j which face down-
ward in Fig. 7. A protrusion 2k which decreases the
widths of the open portions 2j is formed near the open
portions 2j that are defined by the mounting surface 2a
that is an opposing side.
[0035] By a snap-in operation of a top end rotating
shaft 4b, or the top end, of an outer lever 4 (described
later) with respect to the rotation engaging section 2g
from the open portions 2j whose widths are made small-
er, the top end rotating shaft 4b is such as to be rotatable
inside the rotation engaging section 2g.
[0036] The protrusion 2k which decreases the widths
of the open portions 2j may be formed at the engaging
portions 2h and 2h or at the mounting surface 2a and
the engaging portions 2h. These protrusions are not
shown.
[0037] In other words, the protrusion 2k may be
formed at the mounting surface 2a or the engaging por-
tions 2h (which are opposing sides defining the open
portions 2j), or both, near the open portions 2j.
[0038] A slide engaging section 2m having an open
portion 2p whose side has a substantially U shape is
formed at the other end portion (that is, the bottom end
portion side) of the mounting surface 2a (shown in Fig.
7) in the longitudinal direction thereof.
[0039] As shown in Fig. 6, tongue-shaped engaging
portions 2n and 2n are formed at the slide engaging sec-
tion 2m. These engaging portions 2n and 2n are formed
at the left and right sides (in Fig. 6) of an illustrated
downwardly extending portion of the mounting surface
2a near the central portion thereof. The engaging por-
tions 2n and 2n have their side surfaces bent into U-
shapes.
[0040] The slide engaging section 2m is formed by po-
sitioning the mounting surface 2a and the engaging por-
tions 2n (that are opposing sides defining open portions
2p) parallel to each other. A top end slide shaft 3b, or
the top end, of an inner lever member 3 engages the
slide engaging section 2m so as to be slidable thereat.
[0041] As shown in Fig. 7 , the open portions 2j of the
rotation engaging section 2g and the open portions 2p
of the slide engaging section 2m open downward in the
same direction.
[0042] As shown in Fig. 6, positioning holes 2u and
2u are formed as through holes in portions of the mount-
ing surface 2a near the top portions of the engaging por-
tions 2n and 2n that form the slide engaging section 2m.
The positioning protrusions 1e of the keytop 1 can be
fitted to the corresponding positioning holes 2u and 2u.
[0043] A pair of reinforcing portions 2r are formed, one
at the left and one at the right side of the portion of the
mounting surface 2a where the dislodging-preventing
stopper portion 2b shown in Fig. 6 is formed.

[0044] When the lever member 3 and the lever mem-
ber 4 (described later) are made to engage the slide en-
gaging section 2m and the rotation engaging section 2g,
respectively, it is possible to prevent the flat mounting
surface 2a from warping even when the actuator 2
moves up and down.
[0045] The pair of lever members, one of which en-
gages the rotation engaging section 2g and the other of
which engages the slide engaging section 2m, compris-
es the inner lever member 3 and the outer lever member
4. The inner lever member 3 and the outer lever member
4 are molded out of resin materials having different con-
traction rates, and are formed into an integral structure
as shown in Fig. 13.
[0046] In other words, the inner lever member 3 and
the outer lever member 4 are formed into an integral
structure by assembling them using a mold and using
different materials.
[0047] As shown in Figs. 9 and 10, the inner lever
member 3 has a pair of tilting legs 3a that extend verti-
cally upward and downward. The tilting legs 3a and 3a
are connected to the top end slide shaft 3b, formed at
the upper part in Figs. 9 and 10, and a bottom end ro-
tation shaft 3c, formed at the lower part in these figures,
so that the inner lever member 3 has a substantially rec-
tangular external shape.
[0048] Outwardly protruding connecting pins 3d are
formed at the middle of the corresponding tilting legs 3a
(as viewed in the vertical direction in Figs. 9 and 10), at
the sides of the inner lever member 3. Protruding bottom
end rotating pins 3e are formed on a line extending to-
wards the left and right (in Fig. 9) from the bottom end
rotating pin 3c, outwardly of the corresponding tilting
legs 3a.
[0049] As shown in Fig. 1, the top end slide shaft 3b
(or the top end) of the inner lever member 3 slidably en-
gages the slide engaging section 2m of the actuator 2,
and the bottom end rotating shaft 3c (that is, the bottom
end) of the inner lever member 3 and the bottom end
rotating pins 3e rotatably engage and are mounted to a
lever mounting plate 5 (described later).
[0050] As shown in Figs. 11 and 12, the outer lever
member 4 has a pair of tilting legs 4a that extend verti-
cally upward and downward. The tilting legs 4a and 4a
are connected to the top end rotating shaft 4b (formed
at the lower part in Figs. 11 and 12), so that the outer
lever member 4 has a U-shaped external form.
[0051] Protruding bottom end slide pins 4c and 4c are
formed at the outer top portions of the sides of the cor-
responding tilting legs 4a shown in Fig. 11. Pin insertion
holes 4d are formed with predetermined depths at the
middle portions of the corresponding tilting legs 4a (as
viewed in the vertical direction in Figs. 11 and 12) so as
to extend from the inside to the outside. The connecting
pins 3d of the inner lever member 3 can be rotatably
fitted to the corresponding pin insertion holes 4d.
[0052] As shown in Fig. 1, the top end rotating shaft
4b, or the top end, of the outer lever member 4 rotatably
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engages the rotation engaging section 2g of the actuator
2, and bottom end slide pins 4c, or the bottom end, of
the outer lever member 4 slidably engages and is
mounted to the lever mounting plate 5 (described later).
[0053] When two-color molding is carried out, as
shown in Figs. 13 and 14, the pair of lever members 3
and 4 are formed into an integral structure by connecting
them so that that they can rotate as a result of carrying
out a molding operation while the connecting pins 3d
are fitted to the corresponding pin insertion holes 4d,
serving as crossing portions.
[0054] In accordance with changes in the tilting an-
gles of the tilting legs 3a and 4a, the top end slide shaft
3b of the lever member 3 and the top end rotating shaft
4b of the lever member 4 are such that their heights
change.
[0055] With reference to Figs. 15 to 18, the lever
mounting plate 5 for rotatably engaging the bottom end
rotating shaft 3c and the bottom end rotating pins 3e, or
the bottom end, of the inner lever member 3, and for
slidably engaging the bottom end slide pins 4c, or the
bottom end, of the outer lever member 4 is described.
[0056] The lever mounting plate 5 is formed of a me-
tallic plate, such as a stainless steel plate, and, as
shown in Fig. 17, the lever mounting plate 5 is formed
with a substantially rectangular external shape by, for
example, a pressing operation. The lever mounting
plate 5 has a substantially rectangular base 5a, with a
circular through hole 5b for inserting the elastic mem-
bers 8 (described later) being formed in substantially the
central portion of the base 5a.
[0057] A pair of first cut-up portions 5c are formed at
the top and bottom sides of the left end portion of the
base 5a shown in Fig. 17. A pair of second cut-up por-
tions 5d are formed above and below the through hole
5b, at the right side portion of the base 5a.
[0058] As shown in Fig. 18, the first cut-up portions
5c and the second cut-up portions 5d have substantially
L-shaped sides. U-shaped slide engaging sections 5e
are formed at the first cut-up portions 5c, with the bottom
end slide pins 4c, or the bottom end, of the outer lever
member 4 being engageable with them.
[0059] U-shaped rotation engaging sections 5f that
are shallower than the slide engaging sections 5e are
formed at the second cut-up portions 5d. The bottom
end rotating pins 3e, or the bottom end, of the inner lever
member 3 can engage with them.
[0060] A protrusion 5g that protrudes upward from the
base 5a is formed near the open portions of the rotation
engaging sections 5f shown in Fig. 18, at substantially
the center portion of the base 5a between the pair of
second cut-up portions 5d and 5d shown in Fig. 17. The
protrusion 5g causes the open portions at the sides of
the rotation engaging sections 5f to be narrow.
[0061] Therefore, when the bottom end rotating pins
3e, or the bottom end, of the inner lever member 3 are
pushed into and engage the rotation engaging sections
5f, the bottom end rotating shaft 3c is subjected to a

snap-in operation by the protrusion 5g, so that the bot-
tom end rotating pins 3e engage within the rotation en-
gaging sections 5f so that they can rotate.
[0062] The open portions of the slide engaging sec-
tions 5e and the rotation engaging sections 5f open in
the same direction, that is, towards the right in Fig. 18.
[0063] Therefore, by inserting the bottom ends of the
pair of lever members into the slide engaging sections
5e and the rotation engaging sections 5f from the same
direction, the pair of lever members 3 and 4 can be
mounted to the lever mounting plate 5, thereby making
it easy to automate the assembly operation.
[0064] The protrusion 5g is formed at substantially the
center portion interposed between the pair of second
cut-up portions 5d and 5d shown in Fig. 17. By the pro-
trusion 5g, the entrances of the rotation engaging sec-
tions 5f, formed at the second cut-up portions 5d and 5d
shown in Fig. 18, are made narrow.
[0065] Therefore, when the bottom-end rotating pins
3e, or the bottom end, of the inner lever member 3 are
pushed into the rotation engaging sections 5f, the bot-
tom-end rotating shaft 3c is subjected to a snap-in op-
eration by the protrusion 5g, so that the bottom-end ro-
tating pins 3e rotatably engage inside the rotation en-
gaging sections 5f.
[0066] As shown in Fig. 17, stopper portions 5h for
temporarily stopping the lever mounting plate 5 to a
holding plate 6 (described later) are formed by cutting
upwards both top and bottom side portions where the
corresponding second cut-up portions 5d are formed.
[0067] As shown in Fig. 16, side walls 5j are formed
at their corresponding stopper portions 5h by cutting up
at right angles both top and bottom side portions of the
base 5a.
[0068] Hooks 5k are formed by cutting off left and right
portions near the central portions of their corresponding
side walls 5j (shown in Fig. 15) from the base 5a. The
hooks 5k and the corresponding side walls 5j are formed
so that upper right sides (shown in Fig. 16) thereof are
bent inwardly at predetermined angles from corre-
sponding bending lines 5r.
[0069] Third cut-up portions 5m are formed at the left
end center portion of the base 5a (shown in Fig. 17). A
left end 5n is formed by the extension of a portion of the
base 5a towards the left (in Fig. 17) of the third cut-up
portions 5m.
[0070] A right end portion 5p is formed by the exten-
sion of a portion of the base 5a disposed between the
upper and lower stopper portions 5h towards the right.
[0071] The holding plate 6 for snapping in the stopper
portions 5h of the lever mounting plate 5 is a plate, such
as a metallic plate formed of, for example, stainless
steel, for arranging keys thereon. As shown in Fig. 19,
in accordance with the arrangement of a plurality of keys
of a keyboard, a plurality of mounting holes 6a are
punched out by, for example, a pressing operation.
[0072] As shown in Fig. 20, each mounting hole 6a is
enclosed by a pair of corresponding opposing first side
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walls 6b and a pair of corresponding opposing second
side walls 6c, and is formed into a rectangular shape. A
plurality of small 'circular positioning holes 6d are
punched out at portions of the holding plate 6 towards
the outer periphery thereof.
[0073] For the holding plate 6, one key arranging plate
is used. However, the plate used may be such as to be
divided into a plurality of key arranging plates, that is, a
common plate 6e and a changing plate 6f, as a result of
dividing one plate along division lines N, such as the
alternate long and two short dash lines shown in Fig. 19.
[0074] The lever mounting plate 5 is snapped in the
mounting holes 6a of the holding plate 6 and is tempo-
rarily stopped thereat in the following way. As shown in
Fig. 21, the lever mounting plate 5 is positioned at the
bottom portion of the holding plate 6. When the lever
mounting plate 5 is pushed into the mounting holes 6a,
the hooks 5k are pushed into the mounting holes 6a
while being elastically deformed along the second side
walls 6c. This causes the lever mounting plate 5 to be
snapped in the mounting holes 6a and, thus, to be tem-
porarily stopped.
[0075] The lever mounting plate 5 that has been tem-
porarily stopped in the mounting holes 6a as a result of
snapping them in the mounting holes 6a is positioned
inside the mounting holes 6a as a result of bringing the
right end surfaces of the stopper portions 5h (shown in
Fig. 17) and the left end surfaces of the third cut-up por-
tions 5m into contact with the first side walls 6b of the
corresponding mounting holes 6a.
[0076] As shown in Fig. 2, the lever mounting plate 5
that has been temporarily stopped by the holding plate
6 as a result of a snap-in operation of the stopper por-
tions 5h with respect to the holding plate 6 is prevented
from getting dislodged as a result of bringing the left end
5n and the right end 5p of the base 5a into contact with
the back surface of the holding plate 6.
[0077] As shown in Fig. 1, the membrane switch 7
having switch elements formed thereon is disposed at
the bottom portion of the holding plate 6 that temporarily
stops the lever mounting plate 5.
[0078] As shown in Fig. 22, the membrane switch 7 is
formed by forming the first electrodes 7b and the second
electrodes 7c opposing them, which are switch ele-
ments, on an insulating film sheet 7a by, for example,
printing.
[0079] When the first electrodes 7b and the second
electrodes 7c contact electrically conducting portions 8b
of the elastic members 8 (described later), electrical
conduction occurs therebetween, thereby turning on the
membrane switch 7.
[0080] With the first electrodes 7b and the second
electrodes 7c being exposed, resist films 7d having pre-
determined thicknesses are formed near the first elec-
trodes 7b and the second electrodes 7c. The top surface
of a wiring pattern (not shown) led out from the first elec-
trodes 7b and the second electrodes 7c are covered by
the resist films 7d in order to be insulated.

[0081] An air hole (not shown) is formed by punching
out a portion of the film sheet 7a near the first electrodes
7b or the second electrodes 7c.
[0082] The elastic members 8 having dome-shaped
inside portions are disposed above the first electrodes
7b and the second electrodes 7c. The elastic members
8 have corresponding presser protrusions 8a which pro-
trude downward from corresponding inside dome-
shaped ceilings. The electrically conducting portions 8b,
which are electrically conductive films, are formed at the
bottom ends of the corresponding presser protrusions
8a by printing or the like.
[0083] The elastic members 8 have circular top por-
tions 8c which protrude from the corresponding dome-
shaped ceilings and which have diameters C. Skirts 8d
are formed at the dome-shaped bottom portions of the
corresponding elastic members 8. The skirts 8d are af-
fixed to the corresponding resist films 7d of the mem-
brane switch 7 with, for example, an adhesive in order
to form the membrane switch 7 and the elastic members
8 into an integral structure.
[0084] A metal plate 9, which is a metal plate formed
of, for example, aluminum, is formed at the bottom por-
tion of the membrane switch 7 shown in Fig. 1. The metal
plate 9 has an air hole (not shown) which is formed by
punching out a portion thereof in correspondence with
the location of the air hole (not shown) in the membrane
switch 7 and which is of the same size as the air hole
(not shown) formed in the membrane switch 7. It is
formed so that, when the elastic members 8 are pushed
and deformed, the air inside the elastic members 8 can
escape to the outside.
[0085] The metal plate 9 has a plurality of positioning
protrusions (not shown). These positioning protrusions
are fitted to the positioning holes 6d of the holding plate
6 and a positioning hole (not shown) of the membrane
switch 7 in order to position the holding plate 6 and the
membrane switch 7 at the metal plate 9.
[0086] A description of the assembly the keyswitch of
the present invention having such structure will be given
with reference to Figs. 23 to 25. As shown in Fig. 25, in
the assembly of a lever-mounting-plate primary-half-fin-
ished product in which the bottom ends of the lever
members 3 and 4 that are integrally formed by molding
different types of materials are mounted to the lever
mounting plate 5, the bottom-end rotating pins 3e, or the
bottom end, of the inner lever member 3 are positioned
near the open portions of the rotation engaging portions
5f at the corresponding second cut-up portions 5d, and
the bottom-end slide pins 4c, or the bottom end, of the
outer lever member 4 are positioned near the open por-
tions of the slide engaging sections 5e at the first cut-
up portions 5c.
[0087] When the pair of lever members 3 and 4 are
moved from right to left, from one side to the other in
Fig. 25, the bottom-end slide pins 4c of the outer lever
member 4 are moved in the direction of arrow D, and
engage the slide engaging sections 5e formed at the
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corresponding first cut-up portions 5c.
[0088] The bottom-end rotating pins 3e of the inner
lever member 3 are moved in the direction of arrow E,
and are inserted into the rotation engaging sections 5f.
This causes the bottom-end rotating shaft 3c to be bent
by the protrusion 5g and to be moved towards the left
in Fig. 25, so that the bottom-end rotating pins 3e are
snapped in the rotation engaging sections 5f and are
prevented from becoming dislodged.
[0089] The bottom-end rotating pins 3e are rotable in-
side the corresponding rotation engaging sections 5f,
and the bottom-end slide pins 4c are slidable inside the
corresponding slide engaging sections 5e.
[0090] At this time, the top-end slide shaft 3d, or the
top end, of the lever member 3 and the top-end rotating
shaft 4b, or the top end, of the lever member 4 are ca-
pable of moving up and down.
[0091] In the assembly of the lever-mounting-plate
primary-half-finished-product in which the pair of lever
members 3 and 4 are mounted to the lever mounting
plate 5, the slide engaging sections 5e and the rotation
engaging sections 5f of the lever mounting plate 5 are
open in the same direction, so that the integrally formed
pair of lever members 3 and 4 can be mounted to the
lever mounting plate 5 for assembly by only moving
them from one side to the other, thereby facilitating the
automation of the assembly.
[0092] As shown in Fig. 24, in the assembly of a lever-
mounting-plate secondary-half-finished-product in
which the actuator 2 is mounted to the pair of lever mem-
bers 3 and 4 that have been mounted to the lever mount-
ing plate 5, the slide shaft 3b, or the top end, of the lever
member 3 (of the lever-mounting-plate primary-half-fin-
ished product) and the top-end rotating shaft 4b, or the
top end, of the lever member 4 (of the lever-mounting-
plate primary-half-finished product) are moved upward
in such a manner as to cross each other in the form of
the shape of the letter X.
[0093] With the pair of lever members 3 and 4 cross-
ing each other so as to form the shape of the letter X,
the open portions 2j at the rotation engaging section 2g
of the actuator 2 are positioned near the top-end rotating
shaft 4b of the outer lever member 4, and the open por-
tions 2p at the slide engaging section 2m of the actuator
2 are positioned near the top-end slide shaft 3b of the
inner lever member 3.
[0094] When weight is exerted in the direction of ar-
row H parallel to the mounting surface 2a from the rota-
tion engaging section 2g of the actuator 2, the actuator
2 moves from right to left, from one side to the other in
Fig. 24, causing the slide engaging section 2m to move
in the direction of arrow F and the top-end slide shaft 3b
of the inner lever member 3 to be slidably inserted into
the slide engaging section 2m.
[0095] The rotation engaging section 2g move in the
direction of arrow G, causing the top-end rotating shaft
4b of the outer lever member 4 to be rotatably snapped
in the rotation engaging section 2g.

[0096] In the lever-mounting-plate secondary-half-
finished product, the open portions of the rotation en-
gaging section 2g and those of the slide engaging sec-
tion 2m are open in the same direction, so that the ac-
tuator 2 can be mounted to the pair of lever members 3
and 4 by only moving the actuator 2 from one side to the
other, thereby facilitating the automation of the assem-
bly.
[0097] Next, as shown in Fig. 23, in the assembly of
a holding-plate primary-half-finished product in which
the lever-mounting-plate secondary-half-finished prod-
uct having the actuator 2 mounted therein is snapped in
and temporarily stopped in the mounting holes 6a of the
holding plate 6, the lever-mounting-plate secondary-
half-finished product is positioned below the mounting
holes 6a of the holding plate 6. Then, the lever mounting
plate 5 is raised upward in the direction of arrow J, and
is pushed into the mounting holes 6a.
[0098] When this is done, the stopper portions 5h of
the lever mounting plate 5 are pushed into the inside of
and snapped in the mounting holes 6a, and the left end
5n and the right end 5p come into contact with and are
stopped by the back surface of the holding plate 6 so as
not to get dislodged. This causes the lever-mounting-
plate secondary-half-finished product to be temporarily
stopped by the holding plate 6, thereby assembling the
holding-plate primary-half-finished product.
[0099] In the assembly of the holding-plate primary-
half-finished product, a plurality of the lever-mounting-
plate secondary-half-finished product can be arranged
in a row at the same locations as the plurality of mount-
ing holes 6a of the holding plate 6 in order for the lever
mounting plate 5 to be snapped in the plurality of mount-
ing holes 6a all at once for assembly, thereby facilitating
the automation of the assembly.
[0100] In the holding-plate primary-half-finished prod-
uct assembled by carrying out this procedure, even
when a twisting force in the direction of rotation is ap-
plied to the lever mounting plate 5 that is temporarily
stopped by the holding plate 6, the illustrated bottom
ends of the stopper portions 5h of the lever mounting
plate 5 contact the illustrated bottom first side walls 6b
of the mounting holes 6a, and the third cut-up portions
5m contact the illustrated top first side walls 6b of the
mounting holes 6a, so that twisting of the lever mounting
plate 5 is restricted.
[0101] By providing a plurality of third cut-up portions
5m shown in Fig. 2 along the illustrated top first side
walls 6b, the twisting of the lever mounting plate 5 can
be more reliably restricted.
[0102] In the assembly of a holding-plate secondary-
half-finished product in which the keytop 1 is mounted
to the actuator 2 of the holding-plate primary-half-fin-
ished product, the protrusion 1b of the keytop 1 is posi-
tioned at the dislodging-preventing stopper portion 2b
of the actuator 2 of the holding-plate primary-half-fin-
ished product, and the cross-shaped presser portion 1d
is positioned between the press-contact portions 2e.
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[0103] When the bottom surface side of the mounting
surface 2a of the actuator 2 is placed on a jig (not
shown), and the keytop 1 is pressed from above by, for
example, the jig, the protrusion 1b is press-fitted to the
dislodging-preventing stopper portion 2b.
[0104] At this time, as shown in Fig. 1, the ends 2f of
the four press-contact sides 2e press-contact the four
side surfaces 1c at the protrusion 1b in order for the key-
top 1 to be mounted to the actuator 2 by stopping it so
that it does not get dislodged, whereby the holding-plate
secondary-half-finished product is assembled.
[0105] In the assembly of the holding-plate second-
ary-half-finished product, a plurality of the keytops 1 can
be positioned at corresponding dislodging-preventing
stopper portions 2b of a plurality of actuators 2, and can
be press-fitted at the same time by one press-fitting op-
eration, so that the automation of the assembly is facil-
itated.
[0106] Next, the membrane switch 7, formed integral-
ly with the elastic members 8, is placed on the metal
plate 9 shown in Fig. 1, and the holding-plate half-fin-
ished product having the keytop 1 mounted therein is
placed on the membrane switch 7.
[0107] This causes a plurality of elastic members 8 to
be inserted into and positioned at a plurality of through
holes 5b at the center portion of the lever mounting plate
5, causing the top portions 8c of the elastic members 8
to come into contact with the cross-shaped presser por-
tion 1d of the keytop 1. The keytop 1 is elastically biased
upward in Fig. 1, and the pair of lever members 3 and
4 move upward, so that they form the shape of the letter
X shown in Fig. 1.
[0108] In the keyswitch of the present invention as-
sembled by this procedure, when the keytop 1 shown in
Fig. 1 is moved downward as a result of pushing it down-
ward, the tilting legs 3a and 4a of the corresponding le-
ver members 3 and 4 that cross each other so as to form
the shape of the letter X are tilted, and are brought into
substantially horizontal positions.
[0109] Then, the dome-shaped elastic members 8 are
deformed and buckled as a result of being directly
pushed by the presser portion 1d of the keytop 1. The
buckling causes a tactile feel to be produced at the elas-
tic members 8, and the first electrodes 7b and the sec-
ond electrodes 7c to be brought into electrical conduc-
tion as a result of the electrically conductive portions 8b
of the corresponding elastic members 8 coming into
contact with the first electrodes 7b and the second elec-
trodes 7c of the membrane switch 7.
[0110] The switch elements, that is, the first elec-
trodes 7b and the second electrodes 7c, are turned on
in order to perform a switching operation.
[0111] Here, since the elastic members 8 are directly
in contact with the keytop 1 in order to be elastically bi-
ased, the tactile feel produced at the elastic members 8
is directly transmitted to the keytop 1, so that the user
can operate the keytop 1 with a proper feel.
[0112] With the switch elements being switched on,

when the pushing force on the keytop 1 is removed, the
buckled elastic members 8 are restored to their original
dome-shaped forms by their own elastic forces, causing
the presser portion 1b of the keytop 1 to move upward
as a result of being directly pushed upward by the elastic
members 8.
[0113] Then, the tilting legs 3a and 4a of the corre-
sponding levers 3 and 4 return to their initial state or the
X-shaped crossed state, as shown in Fig. 1. When the
elastic members 8 are restored to their original dome-
shaped forms, the electrically conductive portions 8b
which have been brought into electrical conduction with
their corresponding first and second electrodes 7b and
7c as a result of being brought into contact with them
move upward, thereby turning off the switch elements.
[0114] In the description of the embodiment of the
present invention, the protrusion 1b of the keytop 1 is
described as a square-pole-shaped protrusion having
four side surfaces 1c. However, the protrusion 1b does
not have to have the shape of a square pole. It may be
formed so as to have the shape of a polyhedral pole. A
plurality of flat side surfaces are formed along the pro-
trusion, and the actuator 2 is formed with the number of
press-contact portions in correspondence with the plu-
rality of side surfaces. These press-contact portions are
such as to be press-contacted to the plurality of side sur-
faces, respectively.
[0115] As can be understood from the foregoing de-
scription, according to the keyswitch of the present in-
vention, the keytop is stopped by the actuator, and the
elastic members directly elastically bias the keytop. With
the upward and downward movement of the keytop, the
pair of lever members can move up and down through
the actuator. Therefore, the mounting of the pair of lever
members to the actuator is simplified, thereby facilitating
the automation of the assembly. Therefore, it is possible
to provide a low-cost keyswitch.
[0116] The top ends of the pair of lever members are
mounted to the actuator, so that it is not necessary for
the keytop to have mounting portions for mounting the
lever members thereto. This simplifies the structure of
the keytop. In addition, it makes it unnecessary to use
a sophisticated die for forming the keytop by molding,
thereby making it possible to considerably reduce the
die cost, and, thus, to reduce to cost of the key top.
[0117] The actuator has a dislodging-preventing stop-
per portion which can prevent the dislodging of the ac-
tuator as a result of press-contacting it to the side sur-
faces provided therearound, with a plurality of press-
contact portions supported in a cantilever manner being
formed at the dislodging-preventing stopper portion.
The keytop is stopped by the actuator as a result of
press-contacting the press-contact portions to the side
surfaces at the protrusion. Therefore, by press-fitting the
keytop to the dislodging-preventing stopper portion of
the actuator, the keytop can be firmly stopped by the
actuator.
[0118] Therefore, the force required to pull out the
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keytop can be made large, so that, even when an oper-
ating weight which pushes the keytop obliquely is ap-
plied, the keytop is not tilted.
[0119] The press-contact portions are formed so as
to protrude inwardly from the inner peripheral wall de-
fining the through hole in the actuator in order to be sup-
ported in a cantilever manner. In addition, the ends of
the press-contact portions are such as to be press-con-
tacted to the corresponding side surfaces at the protru-
sion. Therefore, it is possible to stop the keytop by the
actuator even more firmly, thereby making it possible to
increase the force required to pull out the keytop.
[0120] The actuator is formed of a metallic plate, the
press-contact portions are formed so as to protrude in-
wardly from the four directions of the inner peripheral
wall of the through hole, the keytop is formed of a resin
material, the prismatic protrusion is formed with the
shape of a square pole, and the press-contact portions
are such as to be press-contacted to the four sides along
the prismatic protrusion. Therefore, the keytop and the
actuator can be easily manufactured, thereby making it
possible to reduce costs.
[0121] At the square-pole-shaped protrusion is
formed a cross-shaped presser portion which protrudes
in the diagonal direction from a corner where the side
surfaces at the protrusion intersect. The length of the
presser portion in the diagonal direction is larger than
the sizes of the top portions of the elastic members. In
addition, the presser portion is brought into contact with
the top portions of the elastic members, so that the elas-
tic members directly elastically bias the keytop. There-
fore, the tactile feel produced at the elastic members is
directly transmitted to the keytop. Consequently, it is
possible to provide a high-quality keyswitch which pro-
vides a proper operational feel.
[0122] The actuator has a rotation engaging section
which has an open portion and which allows the top end
of one of the pair of lever members to rotatably engage
therewith, and a slide engaging section which has an
open portion and which allows the top end of the other
lever member to slidably engage therewith, with the
open portions of the rotation engaging section and the
slide engaging section being formed so as to open in
the same direction. Therefore, the top ends of the lever
members can engage their corresponding rotation en-
gaging section and the slide engaging section by simply
moving the actuator towards one side in the horizontal
direction. Therefore, it is possible to provide a key switch
whose assembly can be easily automated.
[0123] The rotation engaging section is formed at one
end of the actuator so as to have a U-shaped side sur-
face. A protrusion is formed near the open portion of the
U-shaped rotation engaging section, at either one of or
both of the opposing sides thereof. The protrusion or
protrusions reduce the width of the open portions.
Therefore, the top end of one of the pair of lever mem-
bers can engage the rotation engaging section from the
small-width open portions by a snap-in operation as a

result of carrying out a one-touch operation.
[0124] Therefore, it is possible to provide a keyswitch
that can be easily assembled.
[0125] The slide engaging section is formed at the
other end of the actuator so as to have a U-shaped side
surface. The two opposing sides of the U-shaped slide
engaging section are formed parallel to each other.
Therefore, it is possible for the top end of one of the
lever members to engage the rotation engaging section
by a snap-in operation, and the top end of the other lever
member to slidably engage the slide engaging section,
thereby facilitating assembly.
[0126] The actuator is formed of a metallic plate, and
the rotation engaging section and the slide engaging
section are bent so that they have U-shaped side sur-
faces. Therefore, the actuator can be produced by, for
example, a pressing operation, and a keyswitch having
a high-precision actuator can be provided at a low cost.
[0127] The strengths of the pair of lever members to
which an actuator, formed of a metallic plate, is mounted
can be increased.
[0128] In the method of assembling a keyswitch in ac-
cordance with the present invention, a pushing weight
is exerted from one side of the actuator in a direction
parallel to the mounting surface thereof in order to
mount the actuator to the top ends of the pair of lever
members as a result of engaging it therewith. Therefore,
the assembly is simplified, and the automation of the as-
sembly is facilitated.
[0129] By exerting a pushing weight to the mounting
surface of the actuator, the rotation engaging section,
formed at one end of the mounting surface, engages the
top end of one of the lever members by a snap-in oper-
ation, and the slide engaging section, formed at the oth-
er end of the mounting surface, is mounted to the top
end of the other lever member as a result of slidably en-
gaging it therewith. Therefore, the assembly is further
simplified.

Claims

1. A keyswitch comprising:

a pair of lever member (3, 4) which are rotatably
linked at a portion where the lever members
cross each other;
a keytop (1) supported by the pair of lever mem-
bers so as to be movable upward and down-
ward;
an elastic member (8) for elastically biasing the
keytop upward; and
a switch element (7) which is subjectable to a
switching operation with the upward and down-
ward movement of the keytop;

characterised by an actuator (2) disposed at,
and engageable with, top ends of the pair of lever
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members;
wherein the keytop is stopped by the actuator;
wherein the elastic member directly elastically

biases the keytop; and
wherein, with the upward and downward

movement of the keytop, the pair of lever members
are movable upward and downward through the ac-
tuator.

2. A keyswitch according to Claim 1, wherein a pris-
matic protrusion (1b) is formed at a portion of the
keytop that is stopped by the actuator, and side sur-
faces formed at a periphery of the prismatic protru-
sion are formed flat; and wherein the actuator has
a dislodging preventing stopper portion (2b) capa-
ble of preventing the actuator from becoming dis-
lodged by being press-contacted to the side surfac-
es at the periphery of the protrusion, a plurality of
press-contact portions (2e) supported in a cantilev-
er manner being provided at the dislodging-pre-
venting stopper portion, and the press-contact por-
tions being press-contacted to the corresponding
side surfaces at the protrusion in order to stop the
keytop by the actuator.

3. A keyswitch according to Claim 2, wherein the
press-contact portions are formed so as to be sup-
ported in the cantilever manner by causing the
press-contact portions to protrude inwardly from an
inner peripheral wall defining a hole which passes
through the actuator, and ends of the press-contact
portions are such as to press-contact the corre-
sponding side surfaces at the protrusion.

4. A keyswitch according to Claim 3, wherein the ac-
tuator is formed of a metallic plate, and the press-
contact portions are formed so as to protrude in-
wardly from four directions of the inner peripheral
wall defining the hole, wherein the keytop is formed
of a resin material, and the prismatic protrusion has
the shape of a square pole, and wherein the press-
contact portions are press-fitted to corresponding
four side surfaces at the periphery of the square-
pole shaped protrusion.

5. A keyswitch according to Claim 4, wherein the
square-pole-shaped protrusion has a cross-shaped
presser portion formed so as to protrude in a diag-
onal direction from a corner where the side surfaces
intersect each other, the length of the presser por-
tion in the diagonal direction being greater than the
size of a top portion of the elastic member, and the
presser portion being brought into contact with the
top portion of the elastic member in order for the
elastic member to elastically bias the keytop.

6. A keyswitch according to Claim 1, wherein the lever
mounting plate (5) with which bottom ends of the

pair of lever members are engageable is provided,
the lever mounting plate being mounted to a holding
plate (6) and being placed on the switch element,
the lever mounting plate including a rotation engag-
ing section (5f) and a slide engaging section (5e),
the rotation engaging section having an open por-
tion and allowing the bottom end of one of the lever
members to rotatably engage therewith, the slide
engaging section having an open portion and allow-
ing the bottom end of the other lever member to sl-
idably engage therewith, the open portion of the
portion engaging section and the open portion of the
slide engaging section opening in a same direction.

7. A keyswitch according to Claim 6, wherein the lever
mounting plate is a metallic plate, the lever mount-
ing plate having a pair of first cut-up portions (5c) at
one side thereof, the slide engaging section which
has the open portion being formed into a U shape
at the first cup-up portions, and two opposing sides
of the U-shaped slide engaging section being
formed parallel to each other.

8. A keyswitch according to Claim 6, wherein a pair of
second cut-up portions (5d) are formed at the other
side of the lever mounting plate so as to be sepa-
rated from the first cut-up portions, the rotation en-
gaging section being formed into a U shape at the
second cup-up portions, and a protrusion being
formed near the open portion at either one of or both
opposing sides of the rotation engaging section, the
protrusion being provided to reduce the width of the
open portion.

9. A method of assembling a keyswitch, wherein:

a pair of lever members (3, 4) which are rotat-
ably linked at a portion where the lever mem-
bers cross each other are provided; wherein top
ends of the pair of lever members are made
movable upward and downward through an ac-
tuator (2) with an upward and downward move-
ment of a keytop (1) which is elastically biased
by an elastic member (8); wherein bottom ends
of the pair of lever members are made engage-
able with a lever mounting plate (5); wherein
the bottom ends of the pair of lever members
are positioned on the lever mounting plate, the
pair of lever members are moved from one side
to the other, and the bottom ends of the pair of
lever members are made to engage the lever
mounting plate in order to assemble the keys-
witch.

10. A method of assembling a keyswitch according to
Claim 9, wherein by moving the pair of lever mem-
bers from one side to the other, the bottom end of
one of the lever members engages a rotation en-
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gaging section (5f) of the lever mounting plate by a
snap-in operation so that the one of the lever mem-
bers is rotatable thereat, and the bottom end of the
other lever member is slid and is made to engage
a slide engaging section (5e) of the lever mounting
plate so that the other lever member is slidable
thereat.

Patentansprüche

1. Tastschalter, aufweisend:

ein Paar Hebelelemente (3, 4), die an einem
Bereich, in dem die Hebelelemente einander
kreuzen, drehbar gekoppelt sind;
einen Tastkopf (1), der von dem Paar der He-
belelemente nach oben und nach unten be-
weglich abgestützt ist;
ein elastisches Element (8) zum elastischen
Vorspannen des Tastkopfes nach oben; und
ein Schalterelement (7), das dazu ausgebildet
ist, bei der nach oben und nach unten gehen-
den Bewegung einen Schaltvorgang auszufüh-
ren;
gekennzeichnet durch einen Betätiger (2),
der an den oberen Enden des Paares von He-
belelementen angeordnet und mit diesen in
Eingriff bringbar ist;

wobei der Tastkopf durch den Betätiger gestoppt
wird;
wobei das elastische Element den Tastkopf direkt
elastisch vorspannt; und
wobei bei der nach oben und unten gehenden Be-
wegung des Tastkopfes das Paar der Hebelelemen-
te durch den Betätiger nach oben und nach unten
bewegbar ist.

2. Tastschalter nach Anspruch 1,
wobei ein prismenförmiger Vorsprung (1b) in einem
Bereich des Tastkopfes ausgebildet ist, der durch
den Betätiger gestoppt wird, und wobei an dem Um-
fang des prismenförmigen Vorsprungs ausgebilde-
te Seitenflächen eben ausgebildet sind; und wobei
der Betätiger einen eine Verlagerung verhindern-
den Anschlagbereich (2b) aufweist, der in der Lage
ist, eine Verlagerung des Betätigers durch Drück-
berührung desselben mit den Seitenflächen an dem
Umfang des Vorsprungs zu verhindern, sowie eine
Mehrzahl von freitragend gelagerten Drückberüh-
rungsbereichen (2e) aufweist, die an dem eine Ver-
lagerung verhindernden Bereich vorgesehen sind,
wobei die Drückberührungsbereiche mit den ent-
sprechenden Seitenflächen an dem Vorsprung in
Drückberührung stehen, um den Tastkopf durch
den Betätiger zu stoppen.

3. Tastschalter nach Anspruch 2,
wobei die Drückberührungsbereiche derart ausge-
bildet sind, dass sie dadurch in freitragender Weise
abgestützt sind, dass die Drückberührungsberei-
che von einer inneren Umfangswand, die eine
durch den Betätiger hindurch gehende Öffnung bil-
det, nach innen ragend ausgebildet sind und Enden
der Drückberührungsbereiche derart ausgebildet
sind, dass sie mit den entsprechenden Seitenflä-
chen an dem Vorsprung in Drückberührung stehen.

4. Tastschalter nach Anspruch 3,
wobei der Betätiger aus einer metallischen Platte
gebildet ist und die Drückberührungsbereiche der-
art ausgebildet sind, dass sie von vier Richtungen
der die Öffnung bildenden inneren Umfangswand
nach innen ragen, wobei der Tastkopf aus einem
Harzmaterial gebildet ist, wobei der prismenförmige
Vorsprung die Form einer quadratischen Erhebung
hat, und wobei die Drückberührungsbereiche mit
entsprechenden vier Seitenflächen an dem Umfang
des in Form einer quadratischen Erhebung ausge-
bildeten Vorsprungs verpresst sind.

5. Tastschalter nach Anspruch 4,
wobei der in Form einer quadratischen Erhebung
ausgebildete Vorsprung einen kreuzförmigen
Drückbereich aufweist, der in Diagonalrichtung von
einer Ecke wegragend ausgebildet ist, an der die
Seitenflächen einander schneiden, wobei die Län-
ge des Drückbereichs in Diagonalrichtung größer
ist als die Größe eines oberen Bereichs des elasti-
schen Elements, und
wobei der Drückbereich mit dem oberen Bereich
des elastischen Elements in Berührung gebracht
ist, damit das elastische Element den Tastkopf ela-
stisch vorspannt.

6. Tastschalter nach Anspruch 1,
wobei eine Hebelbefestigungsplatte (5) vorgese-
hen ist, mit der die unteren Enden des Paares von
Hebelelementen in Eingriff bringbar sind, wobei die
Hebelbefestigungsplatte an einer Halteplatte (6)
angebracht ist und auf dem Schalterelement plat-
ziert ist, wobei die Hebelbefestigungsplatte einen
Dreheingriffsbereich (5f) und einen Schiebeein-
griffsbereich (5e) aufweist,
wobei der Dreheingriffsbereich einen offenen Be-
reich aufweist und es dem unteren Ende von einem
der Hebelelemente ermöglicht, mit ihm in Drehein-
griff zu treten, wobei der Schiebeeingriffsbereich ei-
nen offenen Bereich aufweist und es dem unteren
Ende des anderen Hebelelements ermöglicht, mit
ihm in Schiebeeingriff zu treten, wobei sich der of-
fene Bereich des Dreheingriffsbereichs und der of-
fene Bereich des Schiebeeingriffsbereichs in der
gleichen Richtung öffnen.
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7. Tastschalter nach Anspruch 6,
wobei die Hebelbefestigungsplatte eine Metallplat-
te ist, wobei die Hebelbefestigungsplatte ein Paar
erster durch einen Schneidvorgang gebildeter Auf-
stellbereiche (5c) auf ihrer einen Seite aufweist, wo-
bei der den offenen Bereich aufweisende Schiebe-
eingriffsbereich an den ersten Aufstellbereichen U-
förmig ausgebildet ist und wobei zwei entgegenge-
setzte Seiten des U-förmigen Schiebeeingriffsbe-
reichs parallel zueinander ausgebildet sind.

8. Tastschalter nach Anspruch 6,
wobei ein Paar zweiter durch einen Schneidvor-
gang gebildeter Aufstellbereiche (5d) auf der ande-
ren Seite der Hebelbefestigungsplatte von den er-
sten Aufstellbereichen getrennt ausgebildet ist, wo-
bei der Dreheingriffsbereich an den zweiten Auf-
stellbereichen U-förmig ausgebildet ist und wobei
ein Vorsprung in der Nähe des offenen Bereichs
entweder auf einer oder beiden entgegengesetzten
Seiten des Dreheingriffsbereichs ausgebildet ist,
wobei der Vorsprung zum Reduzieren der Breite
des offenen Bereichs vorgesehen ist.

9. Verfahren zum Montieren eines Tastschalters,
wobei ein Paar Hebelelemente (3, 4) vorgesehen
wird, die an einem Bereich, in dem die Hebelele-
mente einander kreuzen, drehbar gekoppelt sind;
wobei obere Enden des Paares der Hebelelemente
durch einen Betätiger (2) nach oben und unten be-
weglich ausgeführt sind, und zwar zusammen mit
einer nach oben und unten gehenden Bewegung
eines Tastkopfes (1), der durch ein elastisches Ele-
ment (8) elastisch vorgespannt wird; wobei die un-
teren Enden des Paares von Hebelelementen mit
einer Hebelbefestigungsplatte (5) in Eingriff bring-
bar sind; wobei die unteren Enden des Paares von
Hebelelementen auf der Hebelbefestigungsplatte
positioniert werden, das Paar von Hebelelementen
von der einen Seite auf die andere Seite bewegt
wird und die unteren Enden des Paares von Hebel-
elementen mit der Hebelbefestigungsplatte in Ein-
griff gebracht werden, um den Tastschalter zu mon-
tieren.

10. Verfahren zum Montieren eines Tastschalters nach
Anspruch 9,
wobei durch Bewegen des Paares von Hebelele-
menten von der einen Seite auf die andere Seite
das untere Ende von einem der Hebelelemente mit
einem Dreheingriffsbereich (5f) der Hebelbefesti-
gungsplatte durch einen Einschnappvorgang in
Eingriff gebracht wird, so dass das eine der Hebel-
elemente dort drehbar ist, und wobei das untere En-
de des anderen Hebelelements verschoben wird
und mit dem Schiebeeingriffsbereich (5e) der He-
belbefestigungsplatte in Eingriff gebracht wird, so
dass das andere Hebelelement dort verschiebbar

ist.

Revendications

1. Interrupteur à bouton poussoir qui comprend:

une paire de leviers (3, 4) qui sont reliés à ro-
tation dans une partie où les leviers se croisent;
une tête (1) de bouton poussoir supportée par
la paire de leviers de façon à être déplaçable
vers le haut et vers le bas;
un élément élastique (8) pour solliciter élasti-
quement vers le haut la tête du bouton pous-
soir; et
un élément interrupteur (7) qui peut être soumis
à une opération d'interruption par le déplace-
ment de la tête de bouton poussoir vers le haut
et vers le bas;

caractérisé par un actionneur (2) disposé
aux extrémités supérieures de la paire de leviers et
pouvant venir au contact de celles-ci;

dans lequel la tête du bouton poussoir est ar-
rêtée par l'actionneur;

dans lequel l'élément élastique sollicite élas-
tiquement directement la tête de bouton poussoir;
et

dans lequel la paire de leviers est déplaçable
vers le haut et le bas au moyen de l'actionneur en
déplaçant la tête de bouton poussoir vers le haut et
vers le bas.

2. Interrupteur à bouton poussoir selon la revendica-
tion 1, dans lequel une saillie prismatique (1b) est
formée à une partie de la tête du bouton poussoir
qui est arrêtée par l'actionneur avec des surfaces
latérales périphérique de la saille prismatique de
forme plate; et dans lequel l'actionneur comporte
une partie d'arrêt (2b) anti déboîtement pour empê-
cher l' actionneur d' être délogé du fait de son con-
tact sous pression sur les surfaces latérales péri-
phériques de la saille, une pluralité de parties (2e)
de contact en pression supportées en porte-à-faux
équipant la partie d'arrêt anti déboîtement, et les
parties de contact en pression étant mises en con-
tact sous pression sur les surfaces latérales corres-
pondantes de la saillie afin que l'actionneur arrête
la tête de bouton poussoir.

3. Interrupteur à bouton poussoir selon la revendica-
tion 2, dans lequel les parties de contact en pres-
sion sont formées de façon à être supportées en
porte-à-faux en amenant les parties de contact en
pression à faire saillie vers l'intérieur à partir d'une
paroi périphérique interne qui définit un orifice qui
traverse l'actionneur, et des extrémités des parties
de contact en pression sont aptes à un exercer un
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contact sous pression sur les surfaces latérales cor-
respondantes à la saillie.

4. Interrupteur à bouton poussoir selon la revendica-
tion 3, dans lequel l'actionneur est formé d'une pla-
que métallique, et les parties de contact en pression
sont formées de façon à faire saillie vers l'intérieur
à partir de quatre directions de la paroi périphérique
intérieure qui définit l'orifice, dans lequel la tête de
bouton poussoir est formée d'une résine, et la con-
figuration de la saillie prismatique est un pôle carré,
et dans lequel les parties de contact en pression
sont en ajustage serré sur quatre surfaces latérales
correspondantes à la périphérie de la saillie à con-
figuration de pôle carré.

5. Interrupteur à bouton poussoir selon la revendica-
tion 4, dans lequel la saillie en forme de pôle carré
inclut une partie d'appui à configuration en croix for-
mée de façon à faire saillie dans une direction dia-
gonale à partir d'un coin où les surfaces latérales
se coupent, la longueur de la partie d'appui dans la
direction diagonale étant plus grande que la dimen-
sion d'une partie supérieure de l'élément élastique,
et la partie d'appui étant amenée au contact de la
partie supérieure de l'élément élastique afin que
l'élément élastique sollicite élastiquement la tête du
bouton poussoir.

6. Interrupteur à bouton poussoir selon la revendica-
tion 1, qui inclut une plaque de montage (5) de le-
viers avec laquelle les extrémités inférieures de la
paire de leviers sont engagés, la plaque de monta-
ge étant montée sur une plaque de maintien (6) et
étant placée sur l'élément interrupteur, la plaque de
montage incluant une section (5f) d'engagement à
rotation et une section (5e) d'engagement à coulis-
sement, la section d'engagement à rotation incluant
une partie ouverte et permettant à l'extrémité infé-
rieure de l'un des leviers d'y venir, tourner la section
d'engagement à coulissement incluant une partie
ouverte et permettant à l'extrémité inférieure de
l'autre levier d'y venir coulisser, la partie ouverte de
la section d'engagement à rotation et la partie
ouverte de la section d'engagement à coulissement
s'ouvrant dans une même direction.

7. Interrupteur à bouton poussoir selon la revendica-
tion 6, dans lequel la plaque de montage de leviers
est une plaque métallique, la plaque de montage
comportant sur l'un de ses côtés une paire de pre-
mières parties (5c) découpées vers le haut, la sec-
tion d'engagement à coulissement qui comporte la
partie ouverte étant configurée en U dans ces pre-
mières parties découpées vers le haut, et les deux
côtés opposés de la section d'engagement à cou-
lissement en forme de U étant parallèles l'une à
l'autre.

8. Interrupteur à bouton poussoir selon la revendica-
tion 6, dans lequel une paire de deuxièmes parties
(5d) découpées vers le haut est formée sur l'autre
côté de la plaque de montage de leviers de façon à
être éloignée des premières parties découpées
vers le haut, la section d'engagement à rotation
étant en forme de U dans ces deuxièmes parties
découpées vers le haut, et une saillie étant formée
près de la partie ouverte à l'un et/ou l'autre des cô-
tés opposés de la section d'engagement à rotation,
la saillie étant agencée de manière à réduire la lar-
geur de la partie ouverte.

9. Procédé d'assemblage d'un interrupteur à bouton
poussoir dans lequel on met en oeuvre :

une paire de leviers (3,4) articulés entre eux
dans une partie où ils se croisent ; dans lequel
des extrémités supérieures des leviers sont
réalisées déplaçables vers le haut et le bas au
moyen d'un actionneur (2) en déplaçant vers le
haut et vers le bas une tête (1) de bouton pous-
soir qui est sollicitée élastiquement par un élé-
ment élastique (8); dans lequel des extrémités
inférieures des leviers sont réalisées de maniè-
re à pouvoir venir au contact d'une plaque de
montage (5) de levier; dans lequel les extrémi-
tés inférieures des leviers sont positionnées sur
la plaque de montage les leviers sont déplacés
d'un côté à l'autre, et les extrémités inférieures
des leviers sont réalisées de manière à venir
en engagement avec la plaque de montage de
levier afin d'assembler l'interrupteur à bouton
poussoir.

10. Procédé d'assemblage d'un interrupteur à bouton
poussoir selon la revendication 9, dans lequel, sous
l'effet d'un déplacement des leviers de la paire d'un
côté à l'autre, l'extrémité intérieure de l'un des le-
viers vient au contact d'une section (5f) d'engage-
ment à rotation de la plaque de montage par une
opération d'encliquetage d'une manière telle que
l'un des leviers peut y tourner, et l'extrémité inférieu-
re de l'autre levier est coulissée et amenée à venir
en engagement d'une section (5e) d'engagement à
coulissement de la plaque de montage d'une ma-
nière telle que l'autre levier peut y coulisser.
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