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Description

BACKGROUND OF THE INVENTION

1. Field of Invention

[0001] The invention relates to a keyswitch device
wherein a key top can be operated with excellent oper-
ability and a keyboard including the keyswitch device or
electronic equipment including the keyboard, such as a
notebook computer and a word processor.

2. Description of Related Art

[0002] Conventionally, various types of keyswitch de-
vices for keyboards installed in notebook personal com-
puters, word processors, and the like, have been on the
market. The keyswitch devices are inevitably required
to be low-profile and be miniaturized in keeping with de-
velopments in the field, such as a reduction in the thick-
ness and size of the notebook personal computers. A
sufficient key stroke is also required in terms of key op-
erability.

[0003] In order to achieve such requirements, the
conventional keyswitch device is generally structured
such that up-and-down movements of a key top are
guided via a guide support member including a pair of
link members. Further, a rubber spring, such as an up-
side-down cup, is positioned between the link members
under the key top. In the keyswitch device, a switching
operation is performed by which a membrane switch,
disposed under the rubber spring, is operated by press-
ing and buckling the rubber spring disposed under the
key top in accordance with the pressing of the key top,
or by a moving contact, fixedly attached to an upper wall
within the rubber spring, which is short-circuited against
a fixed contact formed on a circuit board.

[0004] However, the conventional keyswitch device
essentially needs a rubber spring as an elastic member
for urging the key top upward and mediating the switch-
ing operation. Currently, keyswitch devices having var-
ious types of rubber springs are commercially available.
However, when the rubber spring is used, the reduction
of the thickness and size of the keyswitch device is in-
evitably restricted limiting the reduction of key pitches
or design of key strokes.

[0005] In order to solve the problem above, Japanese
Laid-Open Patent Publication No. 10-172380 discloses
a keyswitch device wherein up-and-down movements
of a key top are guided by a link mechanism. The link
mechanism includes a pair of link members disposed
between the key top and a base mold provided on a
membrane sheet while an elastic member, made of a
rubber sheet, is laid across the link members so as to
cross over a middle portion of the keyswitch device un-
der the link members.

[0006] In the keyswitch device, when the key top is
not depressed, a circular protrusion formed on a lower
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surface of the key top is urged upward via the elastic
member to be held at a non-depressed position. When
the key top is being depressed, the circular protrusion
is pressed against an urging force from the elastic mem-
ber, so that the switching operation is performed by op-
erating a switch portion of the membrane sheet via a
protrusion formed on the lower surface of the elastic
member.

[0007] Inthe keyswitch device disclosed in Japanese
Laid-Open Patent Publication No. 10-172380, a rubber
spring is not used. Accordingly, the keyswitch device
can be freely designed to provide a reduction in the
thickness and size of the keyswitch device and without
restricting reduction of the key pitches or the design of
the key stroke.

[0008] However, in the keyswitch device disclosed in
Japanese Laid-Open Patent Publication No.
10-172380, an elastic member made of a rubber sheet
is laid across a pair of link members under them, and
the elastic member is disposed so as to cross over the
middle portion of the keyswitch device. As a result, the
space provided under the key top can not be efficiently
used because of the existence of the elastic member.
Accordingly, for example, it becomes basically impossi-
ble to dispose electronic components, such as LEDs,
under the key top.

SUMMARY OF THE INVENTION

[0009] The invention provides a keyswitch device in
which a space is provided under a key top so that vari-
ous types of electronic components, such as LEDs, can
be disposed therein. This is permitted by positioning an
urging member for urging the key top upward on the
sides of end portions of link members such that a key
top achieves excellent operability.

[0010] In order to achieve this, the keyswitch device
according to the invention includes a key top provided
with a plurality of upper engaging portions at its lower
surface, a support plate that is disposed beneath the key
top and provided with a plurality of lower engaging por-
tions, a guide support member that includes a pair of
link members engaged by the upper engaging portions
at an upper end portion and by the lower engaging por-
tion at a lower end portion and that guides and supports
up-and-down movements of the key top, an urging
member that includes an elastic member stretched be-
tween a side portion of the lower end portion of the one
link member and a side portion of the lower end portion
of the other link member or is stretched between the side
portion of the upper end portion of the one link member
and the side portion of the upper end portion of the other
link member and that urges the key top upward to hold
the key top at a non-depressed position, and a switching
member that performs a switching operation in accord-
ance with a pressing of the key top.

[0011] In the keyswitch device of the invention, as an
urging member for urging the key top upward, a rubber
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elastic member is used. The rubber elastic member is
stretched between the side portion of the lower end por-
tion of the one link member and the side portion of the
lower end portion of the other link member or is
stretched between the side portion of the upper end por-
tion of the one link member and the side portion of the
upper end portion of the other link member. Therefore,
the urging member can be disposed on the outer side
of each link member. Accordingly, the urging member
does not effect the space provided under the key top,
so that the space can be effectively used. Thus, for ex-
ample, an electronic component can be disposed under
the key top, so that the keyswitch device of the invention
can have multi-functions, and also can be reduced in its
thickness and size.

[0012] Another keyswitch device according to the in-
vention includes a key top provided with a plurality of
upper engaging portions at its lower surface, a support
plate that is disposed beneath the key top and is provid-
ed with a plurality of lower engaging portions, a guide
support member that includes a pair of link members
engaged by the upper engaging portions at an upper
end portion and by the lower engaging portion at a lower
end portion and that guides and supports up-and-down
movements of the key top, an urging member that in-
cludes an annular elastic member disposed to surround
the lower end portion of each link member or to surround
the upper end portion of each link member and contacts
at least one of the link members to apply an urging force
and that urges the key top upward to hold the key top at
a non-depressed position, and a switching member that
performs a switching operation in accordance with a
pressing of the key top.

[0013] An annular rubber elastic member is used, in
the keyswitch device structured as described above, as
an urging member for urging the key top upward. The
annular rubber elastic member surrounds and contacts
a lower end portion or an upper end portion of the pair
of link members constituting the guide support member
of the key top and exerts an urging force on the pair of
link members. Accordingly, the urging member has no
effect on the space provided under the key top, so that
the space can be effectively used. Thus, for example,
an electronic component, such as an LED component,
can be disposed under the key top, so that the keyswitch
device of the invention can have multi-functions, and al-
so can be reduced in thickness and size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Embodiments of the invention will be de-
scribed in detail with reference to the following figures
wherein:

FIG. 1A is a perspective view of a notebook type
personal computer;

FIG. 1B is a block diagram electrically showing a
structure of the notebook type personal computer;
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FIG. 2 is a disassembled perspective view of a key-
switch device according to a first embodiment;
FIG. 3 is a cutaway perspective view showing the
keyswitch device according to the first embodiment;
FIGS. 4A, 4B and 4C are schematic sectional views
showing states of the keyswitch device from when
a key top is not depressed to when the key top is
pressed to a position where a switching operation
is performed;

FIGS. 5A and 5B are exemplary diagrams showing
examples of rubber elastic members;

FIG. 6 is a schematic sectional view of an LED por-
tion;

FIG. 7 is a disassembled perspective view of a key-
switch device according to a second embodiment;
FIG. 8 is an exemplary diagram showing an exam-
ple of an annular rubber elastic member;

FIGS. 9A and 9B are sectional views showing
states of the keyswitch device from when a key top
is not depressed to when the key top is pressed to
a position where a switching operation is per-
formed;

FIG. 10 is a disassembled perspective view of a
keyswitch device according to a third embodiment;
FIG. 11 is an exemplary diagram schematically
showing a mechanism for sliding a slide plate;
FIG. 12A is a schematic sectional view of the key-
switch device in an operable state;

FIG. 12B is a schematic sectional view of the key-
switch device in an unused state;

FIGS. 13A and 13B are schematic sectional views
showing states of the keyswitch device from when
a key top is not depressed to when the key top is
pressed to a position where a switching operation
is performed; and

FIG. 14 is an exemplary diagram schematically
showing another example of a mechanism for slid-
ing the slide plate.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] A keyswitch device according to the invention
will be described based on embodiments of the inven-
tion with reference to the accompanying drawings. First,
a notebook type personal computer to which a keys-
witch device according to the invention is installed will
be described with reference to FIGS. 1A and 1B. FIG.
1A is a perspective view of the notebook type personal
computer. FIG. 1B is a block diagram showing an elec-
tronic structure of the notebook type personal computer.
[0016] In FIG. 1A, the notebook type personal com-
puter 100 basically includes a main unit 102 in which a
CPU 101, for performing various operations, is installed,
and a cover 111 which is supported so that it can cover
and uncover the main unit 102. The cover 111 is provid-
ed with a display 103 in its inner surface, and is rotatably
supported by a connecting portion 104 of the main unit
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102, so that the cover 111 can cover and uncover the
main unit 102. The main unit 102 is provided with a key-
board 105 on which a plurality of keyswitch devices 1
are disposed.

[0017] As shownin FIG. 1B, the CPU 101 is connect-
ed with a ROM 106 containing programs for controlling
each part of the personal computer 100, and a RAM 107
for storing various kinds of data, via a bus 108. The CPU
101 is also connected with an input/output interface 109
via the bus 108. The input/output interface 109 is con-
nected with the display 103, the keyboard 105, and a
hard disk device 110 that stores a document preparation
program, a spreadsheet program, and the like. The CPU
101 reads the programs from the hard disk device 110,
executes the programs, and displays characters and
symbols on the display 103, based on input data from
the keyboard 105.

[0018] A schematic structure of a keyswitch device,
according to a first embodiment, that is installed in the
keyboard 105 of the notebook type personal computer
100 will be described with reference to FIGS. 2 and 3.
FIG. 2 is a disassembled perspective view of the keys-
witch device according to the first embodiment. FIG. 3
is a cutaway perspective view of the keyswitch device
according to the first embodiment.

[0019] InFIGS. 2 and 3, the keyswitch device 1 basi-
cally includes a key top 2, a guide support member 5
that includes a pair made up of a first link member 3 and
a second link member 4 and that guides up-and-down
movements of the key top 2, rubber elastic members 8,
8, and a support plate 9 that supports the whole of the
keyswitch device 1. The rubber elastic members 8, 8
are urging members, each of which is stretched be-
tween ends of a shaft member 7 formed on both side
portions of a lower end portion of the first link member
3 and a shaft member 6 formed on both side portions of
a lower end portion of the second link member 4.
[0020] The key top 2 is formed of ABS resin or the
like, and characters, symbols, etc. are printed on the up-
per surface of the key top 2. On the underside of the key
top 2, two pivot-holding portions 10, 10 and two slide-
holding portions 11, 11 are integrally formed with the key
top 2, corresponding to the first link member 3 and the
second link member 4, respectively. A holding groove
10Ais provided in each pivot-holding portion 10, 10, and
a slide groove 11A is provided in each slide-holding por-
tion 11,11. The holding grooves 10A, 10A of the pivot-
holding portions 10, 10 rotatably catch shaft members
12, 12 formed on the ends of the upper end of the first
link member 3. The sliding grooves 11A, 11A of the slid-
holding portions 11, 11 slidably catch shaft members 13,
13 formed on the ends of the upper end of the second
link member 4. A pressing protrusion 2A is formed on a
side portion (a left-handed side in FIGS. 2 and 3) of the
underside of the key top 2 at a substantially middle por-
tionin alongitudinal direction of the key top 2. The press-
ing protrusion 2A presses and elastically deforms a con-
ductive portion 8C provided to the rubber elastic mem-
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ber 8 directly below, described later.

[0021] The guide support member 5 is structured by
combining the first link member 3 and the second link
member 4. The first link member 3 has a unitary struc-
ture such that a shaft 14, including the shaft members
7, 7 to form a single substantially continuous shaft, and
a shaft 15, including the shaft members 12, 12 to form
a substantially continuous shaft, are connected by two
connecting members 16, 16. The first link member 3 has
a substantially rectangular shape in plan view.

Formed at the middle portion of each connecting mem-
ber 16 is a support shaft. The second link member 4 has
the same basic structure as the first link member 3. The
second link member 4 has a unitary structure such that
ashaft 17, including the shaft members 6, 6 forms a sub-
stantially continuous shaft, and a shaft 18, including the
shaft members 13, 13 forms a substantially continuous
shaft, are connected by two connecting members 19,
19. The second link member 4 has a substantially rec-
tangular shape in plan view. Each connecting member
19, has an insertion hole into which a support shaft
formed on an opposing connecting member 16 of the
first link member 3 is inserted to form the guide support
member 5 having a scissors-type linkage.

[0022] The structure of the guide support member 5
assembled from the first link member 3 and the second
link member 4 is known in the art. Therefore, a more
detailed explanation concerning the structure of the
guide support member 5 will be omitted.

[0023] Disposed below the guide support member 5
is the support plate 9. The support plate 9 is a thin plate
made of metal or aresin. The support plate 9 is integrally
provided with two bent/extending pieces 20, 20 corre-
sponding to the keyswitch device 1 by, in the case of a
metal plate, cutting and vertically bending the support
plate 9. The support plate 9 is incised in a substantially
C-shape in two places to form two cut pieces. Then, the
pieces are upwardly bent, thereby forming the bent/ex-
tending pieces 20, 20. For a resin plate, the bent/extend-
ing pieces 20, 20 would normally be molded although a
cutting and shaping process can also be used.

[0024] Both the bent/extending, pieces 20, 20 have
the same structure. Each bent/extending piece 20 is
formed with a pivot hole 21 and a slide hole 22. The shaft
members 6, 6 of the second link member 4 are pivotally
retained by the respective pivot holes 21, 21. The shaft
members 7, 7 of the first link member 3 are slidably re-
tained by the respective slide holes 22, 22.

[0025] Printed on the support plate 9, is a pair of fixed
electrodes 23, 23 for performing switching. A predeter-
mined circuit pattern (not shown), connected to each
fixed electrode 23, is printed adjacent to one of the bent/
extending pieces 20, 20 (provided on the left-handed
side in FIG. 2) by a conductive coating. The fixed elec-
trodes 23, 23 and the circuit pattern are printed after an
insulation coating is formed on the upper surface of the
support plate 9, by applying an insulation material.
Then, the fixed electrodes 23, 23 and the circuit pattern
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are printed using a conductive coating.

[0026] As shown in FIG. 3, the shaft members 6, 6 of
the second link member 4 and the shaft members 7,7
of the first link member 3 are retained by the respective
pivot holes 21, 21 and slide holes 22, 22 formed in the
bent/extending pieces 20, 20. A rubber elastic member
8, made of silicon rubber, is stretched between the end
of the shaft member 6, that protrudes outwardly from the
pivot hole 21, and the end of the shaft member 7, that
protrudes outwardly from the slide hole 22, on both sides
of the guide support member. Because the rubber elas-
tic members 8, 8 are stretched between the protruding
ends of the shaft members 6, 6 and the protruding ends
of the shaft members 7, 7, the rubber elastic members
8, 8 urge the shaft members 6, 6 and 7, 7 in a direction
that the shaft members 6, 6 and 7, 7 pull toward each
other. In accordance with an elastic force generated by
the rubber elastic members 8, 8, the first link member 3
and the second link member 4 are urged in a direction
to fold each other. Accordingly, the key top 2 is upwardly
urged and thus is held at a non-depressed position.
[0027] Each rubber elastic member 8 is formed with
thick portions 8A at positions where the shaft members
6, 6, and 7, 7 are inserted. In each thick portion 8A, an
insertion hole 8B is formed into which the shaft members
6, 6,and 7, 7 are inserted. The thick portions 8A prevent
the rubber elastic member 8 from being deformed by the
surrounding area of the insertion hole 8B when the shaft
members 6, 6, and 7, 7 are inserted. At the substantially
middle portion of each rubber elastic member 8, a con-
ductive portion 8C is provided. When the key top 2 is
depressed, the conductive portion 8C is elastically de-
formed by being pressed via the pressing protrusion 2A
and the conductive portion 8C contacts the fixed elec-
trodes 23, 23 to cause a short-circuit, thereby bringing
the fixed electrodes 23, 23 into electrical contact with
each other. The conductive portion 8C may be integrally
formed with the rubber elastic member 8 with a different
color when molding the rubber elastic member 8, or may
be formed with a conductive rubber fixedly attached to
the rubber elastic member 8 using an adhesive. In this
embodiment, the conductive portion 8C is provided to
protrude outward of the rubber elastic member 8. How-
ever, itis not restricted to the embodiment. For example,
as shown in FIG. 5A, the conductive portion 8C may be
provided so as to be the same member as the rubber
elastic member 8. As shown in FIG. 5B, the conductive
member 8 may be provided to the side end portion of
the thick portion 8A. In these cases, the pressing pro-
trusion 2A needs to be formed on the underside of the
key top 2 to correspond to the position where the con-
ductive portion 8C is formed.

[0028] An LED component 24 is disposed on the sup-
port plate 9 between the bent/extending pieces 20, 20.
As described above, in the keyswitch device 1 according
to the first embodiment, the rubber elastic members 8,
8, urging the first link member 3 and the second link
member 4 to the key up position, are provided on both
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sides of the first link member 3 and the second link mem-
ber 4, and the first link member 3 and the second link
member 4 are formed into a substantially rectangular
shape. Therefore, it becomes possible to provide a
space under the key top 2. Accordingly, the LED com-
ponent 24 can be disposed between the bent/extending
pieces 20, 20. The LED component 24 lights when a
switching operation is performed by pressing the key top
2.

[0029] The general structure of the LED component
24 will be described with reference to FIG. 6. FIG. 6 is
a schematic sectional view of the LED component 24.
In the LED component 24, as shown in FIG. 6, a molded
member 27, molded of a transparent resin to expose a
lead 26 of an LED element 25, is fixed to a fixed member
28. The lead 26 and a conductive rubber 29 are brought
into conduction by inserting the lead 26 into the conduc-
tive rubber 29 which constitutes a wall of the fixed mem-
ber 28. The lower surface of the conductive rubber 29
abuts against a connecting portion of the circuit pattern
formed on the support plate 9. The upper portion of the
molded member 27 is made of transparent silicon rub-
ber. Disposed above the molded member 27 is a light
diffusing member 241 that diffuses the light generated
by the LED.

[0030] The LED component 24 is fixed on the support
plate 9 by applying a UV adhesive to the lower surface
of the fixed member 28 but not including the lower sur-
face of the conductive rubber 29 and curing the UV ad-
hesive while the lower surface of the conductive rubber
29is abutted against the connecting portion of the circuit
pattern by applying pressure. As a result, the LED com-
ponent 24 can be firmly fixed on the support plate 9 while
the conductive rubber 29, containing the lead 26 of the
LED element 25, and the connecting portion of the cir-
cuit pattern are electrically connected.

[0031] The operation of the keyswitch device 1 struc-
tured as described above will be described with refer-
ence to FIGS. 4A, 4B and 4C. FIGS. 4A, 4B and 4C are
schematic sectional views showing states of the keys-
witch device from when the key top is not depressed
(FIG. 4A) to when the key top is slightly pressed (FIG.
4B) to a position where a switching operation is per-
formed (FIG. 4C).

[0032] In FIG. 4A, when the key top 2 is not de-
pressed, the first link member 3 and the second link
member 4 are urged in the direction that the shafts of
the first link member 3 and the second link member 4
are folded toward each other, that is, in a direction that
the key top 2 is lifted, via the two rubber elastic members
8, 8, each of which is stretched between the shaft mem-
ber 6 of the second link member 4 and the shaft member
7 of the first link member 3. Then, as the key top 2 is
gradually depressed, the first link member 3 and the
second link member 4 gradually open against the elastic
force of the rubber elastic members 8, 8. At that time,
the shaft members 6, 6 of the second link member 4
rotate within the respective pivot holes 21, 21 provided
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in the bent/extending pieces 20, 20, and the shaft mem-
bers 13, 13 slide within the respective slide grooves 11A,
11A provided in the slide-holding portions 11, 11 of the
key top 2. At the same time, the shaft members 7, 7 of
the first link member 3 slide within the respective slide
holes 22, 22 provided in the bent/extending pieces 20,
20, and the shaft members 12, 12 rotate within the re-
spective pivot grooves 10A, 10A of the pivot-holding
portions 10, 10 of the key top 2. This state is shown in
FIG. 4B. The rubber elastic members 8, 8 are slightly
extended in this state.

[0033] When the key top 2 is further depressed, the
operation described above is successively performed in
accordance with the pressing of the key top 2, and the
pressing protrusion 2A of the key top 2 presses and
elastically deforms the conductive portion 8C of the rub-
ber elastic member 8. As described above, when the
pressing protrusion 2A of the key top 2 presses the con-
ductive portion 8C of the rubber elastic member 8, the
conductive portion 8C acts as a cushioning material, so
that the impact of the pressing protrusion 2A can be ab-
sorbed. The rubber elastic member 8 intimately contacts
the support plate 9 when the key is depressed, so that
operating noise of the key is reduced, as compared with
a conventional cap-shaped rubber spring. As described
above, when the conductive portion 8C elastically de-
forms, the conductive portion 8C contacts the fixed elec-
trodes 23, 23 on the support plate 9 to cause a short-
circuit, thereby bringing the fixed electrodes 23, 23 into
electrical contact with each other. As a result, a prede-
termined switching operation is performed to light the
LED element 25 in the LED component 24. This state is
shown in FIG. 4C.

[0034] Upon the release of the pressure on the key
top 2, the key top 2 is urged upward due to elastic force
from the rubber elastic members 8, 8 and the operation
described above is reversed, thereby returning to the
non-depressed position.

[0035] Asdescribed above, in the keyswitch device 1,
according to the first embodiment, the key top 2 is urged
upward via two rubber elastic members 8, 8 stretched
between the first link member 3 and the second link
member 4 with the ends of the shaft members 6, 6 pro-
vided to both side portions of the shaft 17 of the second
link member 4 and the shaft members 7, 7 provided to
both side portions of the shaft 14 of the first link member
3 supported in insertion holes 8B, 8B in thick portions
8A, 8A of each rubber elastic member 8. Therefore, the
rubber elastic members 8, 8 can be disposed on the out-
side of the first link member 3 and the second link mem-
ber 4 and the rubber elastic members 8, 8 do not affect
the space to be provided under the key top 2, so that
the space can be effectively used. Accordingly, an elec-
tronic component, such as the LED component 24, can
be disposed within the space under the key top 2. Thus,
the keyswitch device according to the embodiment can
have multi-functions and also can be reduced in thick-
ness and size.
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[0036] As described above, the conductive portion 8C
is provided to the rubber elastic members 8, 8 stretched
between the first link member 3 and the second link
member 4. When the key top 2 is depressed, the con-
ductive portion 8C of one of the rubber elastic members
8, 8 is elastically deformed via the pressing protrusion
2A formed on the underside of the key top 2 and the
fixed electrodes 23, 23 on the support plate 9 are
brought into electrical contact via the conductive portion
8C. Therefore, the switching operation can be per-
formed outside the first and second link members 3, 4.
Accordingly, the members to perform the switching op-
eration do not affect the space to be provided under the
key top 2, so that it becomes easier to effectively use
the space.

[0037] As described above, the rubber elastic mem-
bers 8, 8 are stretched on both sides between the first
link member 3 and the second link member 4, so that
the key top 2 can be urged upward by the rubber elastic
members 8, 8 with the same force from the both sides
of the first link member 3 and the second link member
4. Accordingly, the first link member 3 and the second
link member 4 are reliably prevented from kinking or
jamming, so that the key top 2 can be smoothly de-
pressed. In a case where there is no possibility of the
occurrence of kinking or jamming, is not necessary to
provide the rubber elastic member 8 on both sides of
the first and second link members 3, 4. The rubber elas-
tic member 8 can be provided on only one side.

[0038] A keyswitch device according to a second em-
bodiment, applied to the keyboard 105 of the notebook
personal computer 100, will be described with reference
to FIG. 7. FIG. 7 is a disassembled, perspective view of
the keyswitch device according to the second embodi-
ment. The keyswitch device according to the second
embodiment is basically of the same structure as the
keyswitch device 1 of the first embodiment. The differ-
ences between the keyswitch device 1 of the first em-
bodiment and that of the second embodiment are the
rubber elastic member is formed in annular shape and
the annular rubber elastic member is disposed so as to
surround and contact a lower end of the first and second
link members to apply an urging force to the first and
second link members. The other structure of the keys-
witch device of the second embodiment is the same as
the keyswitch device 1 of the first embodiment. In the
description below, parts that are same as the parts used
for the keyswitch device 1 of the first embodiment have
the same reference numerals.

[0039] InFIG.7,the keyswitch device 1 of the second
embodiment basically includes a key top 2, a guide sup-
port member 5 that includes a first link member 3 and a
second link member 4 to guide the up-and-down move-
ments of the key top 2, an annular rubber elastic mem-
ber 30, and a support plate 9 that supports the whole of
the keyswitch device 1. The annular rubber elastic mem-
ber 30 is disposed so as to surround and contact a shaft
14 formed at a lower end of the first link member 3 and
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a shaft 17 formed at a lower end of the second link mem-
ber 4 of the guide support member 5 to apply an urging
force to them.

[0040] The key top 2 is formed of ABS resin, or the
like, and characters, symbols, etc. are printed on the up-
per surface of the key top 2. On the underside of the key
top 2, a pressing protrusion 2A is formed. The pressing
protrusion 2A presses and elastically deforms one of
conductive portions 30A provided to the rubber elastic
member 30 as described later. Other structures of the
key top 2 of the second embodiment are the same as
that of the first embodiment, so that descriptions of the
other structures will be omitted. In FIG. 7, two pivot-hold-
ing portions and two slide-holding portions of the keytop
2 are omitted from the illustration.

[0041] The guide support member 5 has the same
structure as that of the first embodiment. The guide sup-
port member 5 is structured by joining the first link mem-
ber 3 and the second link member 4. The first link mem-
ber 3 has a unitary structure such that the shaft 14 hav-
ing the shaft members 7, 7 forms a substantially contin-
uous shaft and shafts 12 are connected to shaft 14 by
two connecting members 16, 16. The first link member
3 has a substantially angular C-shape in plan view. A
support shaft is formed at the middle portion of each
connecting member 16. The second link member 4 is of
basically the same structure as the first link member 3.
The second link member 4 has a unitary structure such
that a shaft 17, having the shaft members 6, 6 to form
a substantially continuous shaft, and a shaft 18, having
the shaft members 13, 13 to form a substantially contin-
uous shaft, are connected by two connecting members
19, 19. The second link member 4 has a substantially
rectangular shape in plan view. An insertion hole is
formed in each connecting member 19. The support
shaft formed on each connecting member 16 of the first
link member 3 is inserted into a corresponding insertion
hole in a connecting member 19 to form a scissors-type
linkage.

[0042] The annularrubber elastic member 30 is made
of a rubber material, such as a silicon rubber, and is
formed into an substantially rectangular shape in plan
view. The rubber elastic member 30 is provided with
conductive portions 30A in two places, which are sym-
metric to each other. When the conductive portion 30A
is formed in two places, which are symmetric to each
other, a restriction on an orientation of the rubber elastic
member 30 when the rubber elastic member 30 is
mounted in the keyswitch device 1 is reduced. Such sim-
plifies assembly of the keyswitch device. The rubber
elastic member 30 is disposed so that one of the con-
ductive portions 30A corresponds to the pressing pro-
trusion 2A of the key top 2. A method for positioning the
rubber elastic member 30 will be described later.
[0043] Disposed under the guide support member 5
is the support plate 9, a thin plate made of metal or a
resin plate. The support plate 9 is integrally provided
with two bent/extending pieces 20, 20 corresponding to
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the keyswitch device 1 by cutting and vertically bending
the support plate 9. The support plate 9 is incised in a
substantially C-shape in two places to form two cut piec-
es. Then, the pieces are upwardly bent, thereby forming
the bent/extending pieces 20, 20.

[0044] Boththe bent/extending pieces 20, 20 have the
same structure. Each bent/extending piece 20 is formed
with a pivot hole 21 and a slide hole 22. The shaft mem-
bers 6, 6 of the second link member 4 are pivotally re-
tained by the pivot holes 21, 21. The shaft members 7,
7 of the first link member 3 are slidably retained by the
slide holes 22, 22. Near the pivot hole 21, a stepped
portion 31 is formed in each bent/extending piece 20. A
part of the rubber elastic member 30 provided with the
conductive portions 30A is disposed on the stepped por-
tions 30A, 30A.

[0045] At a substantially middle portion between the
bent/extending pieces 20, 20, is a pair of fixed elec-
trodes 23, 23 for performing switching. A predetermined
circuit pattern (not shown), connected with each fixed
electrode 23, is printed by a conductive coating on the
support plate 9. The fixed electrodes 23, 23 and the cir-
cuit pattern are printed on an insulation coating after the
insulation coating is formed on the upper surface of the
support plate 9 by applying an insulation material. Then
the fixed electrodes 23, 23 and the circuit pattern are
printed by a conductive coating.

[0046] The positioning method of the rubber elastic
member 30 will be described below. As described
above, the shaft members 6, 6 of the shaft 17 of the sec-
ond link member 4 are retained by the respective pivot
holes 21, 21 formed in the bent/extending pieces 20, 20,
and the shaft members 7, 7 of the shaft 14 of the first
link member 3 are retained by the respective slide
grooves 22, 22 formed in the bent/extending pieces 20,
20. The rubber elastic member 30 is disposed so as to
surround and contact the shaft 17 of the second link
member 4 and the shaft 14 of the first link member 3
caught by the pivot holes 21 and the slide grooves 22,
respectively. More specifically, the rubber elastic mem-
ber 30 is disposed on the stepped portion 31 of each
bent/extending piece 20 so that one of the portions of
the rubber elastic member 30 to which the conductive
portion 30A (in the right-hand side in FIG. 7) is provided
is brought into contact with the shaft 17 of the second
link member 4 and another portion provided with the
conductive portion 30A (in the left-hand side in FIG. 7)
is brought into contact with the shaft 14 of the first link
member 3. Other portions, connecting the portions hav-
ing the conductive portion 30A, are disposed along each
bent/extending piece 20. In this state, a conductive por-
tion 30A is disposed over the pair of fixed electrodes 23,
23. The elastic force of the rubber elastic member 30 is
exerted on the shaft 14 of the first link member 3. The
elastic force of the rubber elastic member 30 urges the
first link member 3 and the second link member 4 in the
direction to fold toward each other moving the key top
2 to the upper position. Accordingly, the key top 2 is up-
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wardly urged and thus is held at a non-depressed posi-
tion.

[0047] The conductive portion 30A is formed integral-
ly with the rubber elastic member 30 using two different
colors when molding the rubber elastic member 30. As
shown in FIG. 8, the conductive portions 30A may be
formed to protrude outward. In this case, the conductive
portion 30A may be formed by fixedly attaching a con-
ductive rubber using adhesives or the rubber elastic
member 30 may be formed in one piece. In such a case,
the pressing protrusion 2A needs to be formed on the
underside of the key top 2 in correspondence with a po-
sition where the conductive portion 8C is formed.
[0048] Asis the case with the first embodiment, in the
keyswitch device | according to the second embodi-
ment, an LED component (not shown in FIG. 7) can be
disposed between the bent/extending pieces 20, 20 on
the support plate 9. As described above, in the keys-
witch device 1 according to the second embodiment, the
rubber elastic member 30 urging the first link member 3
and the second link member 4 is disposed around the
first link member 3 and the second link member 4, and
the first link member 3 is formed into an substantially
angular C-shape and the second link member 4 is
formed into a substantially rectangular shape. Accord-
ingly, a space can be provided under the key top 2, so
that an LED component can be disposed between the
bent/extending pieces 20, 20.

[0049] The operation of the keyswitch device 1 struc-
tured as described above will be described with refer-
ence to FIG. 9. FIGS. 9A and 9B are, schematic sec-
tional views showing states of the keyswitch device from
when the key top is not depressed (FIG. 9A) to when
the key top is pressed to a position where a switching
operation is performed (FIG. 9B).

[0050] In FIG. 9A, when the key top 2 is not de-
pressed, the first link member 3 and the second link
member 4 are urged in the direction that the first link
member 3 and the second link member 4 are folded to-
ward each other, that is, in a direction that the key top 2
is lifted, via the rubber elastic member 30 disposed on
the stepped portions 31 of the bent/extending pieces 20,
20 to contact the shaft 17 of the second link member 4
and the shaft 14 of the first link member 3. At that time,
the annular rubber elastic member 30 is supported by
the stepped portions 31 provided to the pair of the bent/
extending pieces 20, 20 at both sides of the conductive
portion 30A, so that the rubber elastic member 30 is held
at a position upwardly distance from the fixed electrodes
23, 23 on the support plate 9. Then, as the key top 2 is
gradually depressed, the first link member 3 and the
second link member 4 gradually open against an elastic
force of the rubber elastic member 30. At that time, the
shaft members 6, 6 of the second link member 4 are
rotated within the respective pivot holes 21, 21 provided
in the bent/extending pieces 20, 20, and the shaft mem-
bers 13, 13 are slid within the respective slide grooves
11A, 11A provided in the slide-holding portions 11 of the
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key top 2. At the same time, the shaft members 7,7 of
the first link member 3 are slid within the respective slide
grooves 22, 22 provided in the bent/extending pieces
20, 20, and the shaft members 12, 12 are rotated within
the respective pivot grooves 10A, 10A of the pivot-hold-
ing portions 10, 10 of the key top 2. At this time, the first
and second link members 3,4 extend the rubber elastic
member 30 so that the rubber elastic member 30 isin a
slightly extended state.

[0051] When the key top 2 is further depressed, the
operation described above is successively performed in
accordance with the pressing of the key top 2, and the
pressing protrusion 2A of the key top 2 presses and
elastically deforms the conductive portion 30A of the
rubber elastic member 30. As described above, when
the pressing protrusion 2A of the key top 2 presses the
conductive portion 30A of the rubber elastic member 30,
the conductive portion 30A acts as a cushioning mate-
rial, so that the impact of the pressing protrusion 2A can
be absorbed. The rubber elastic member 30 intimately
contacts the support plate 9 when the key is depressed,
so that operating noise of the key is reduced as com-
pared with the rubber elastic member 8 used in the first
embodiment. As described above, when the conductive
portion 30A elastically deforms, the conductive portion
30A contacts the fixed electrodes 23, 23 on the support
plate 9 to cause a short-circuit, i.e., an electrical con-
nection, thereby bringing the fixed electrodes 23, 23 into
electrical conductivity with each other. As aresult, a pre-
determined switching operation is performed. This state
is shown in FIG. 9B. The slide grooves 22, 22 of the
bent/extending pieces 20, 20 are omitted from the illus-
tration to simplify FIG. 9B. When the pressing of the key
top 2 is interfered with by friction produced by contact
of the lower surface of the rubber elastic member 30 and
the upper surface of the support plate 9, near the slide
grooves, a low-frictional coating (slide layer) can be pro-
vided in an area of the upper surface of the support plate
9 where the engagement portion of the rubber elastic
member 30 and the shaft members 7, 7 move. As an
alternative, instead of providing the slide layer, ribs can
be provided to protrude from the both ends of the shaft
17 in a direction perpendicular to the shaft 17 and the
engagement portion of the rubber elastic member 30 is
positioned on the ribs, so that the rubber elastic member
30 does not contact the upper surface of the support
plate 9. Upon release of the pressing of the key top 2,
the key top 2 is urged upward due to the elastic force
from the rubber elastic member 30 and the operation
described above is reversed, thereby returning the key
top 2 to the non-depressed position.

[0052] As described above, in the keyswitch device 1
according to the second embodiment, the annular rub-
ber elastic member 30 is used as an urging member to
urge the key top 2 upward. The rubber elastic member
30 is disposed so that a part of the rubber elastic mem-
ber 30 is disposed on the stepped portion 31 of each
bent/extending piece 20 to contact the shaft 17 of the
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second link member 4 while another part of the rubber
elastic member 30 contacts the shaft 14 of the first link
member 3, whereby the urging member of the rubber
elastic member 30 is applied to the first and second link
members 3, 4. Therefore, the rubber elastic member 30
can be disposed outside the first and second link mem-
bers 3, 4 and the rubber elastic member 30 does not
affect the space to be provided under the key top 2, so
that the space can be effectively used. Accordingly, an
electronic component, such as the LED component, can
be disposed within the space under the key top 2. Thus,
the keyswitch device 1 of the embodiment can have mul-
ti-functions, and also can be reduced in thickness and
size.

[0053] Inthe keyswitch device 1 according to the sec-
ond embodiment, the conductive portions 30A are
formed to the annular rubber elastic member 30 dis-
posed outside the first and second link members 3, 4.
When the key top 2 is depressed, the conductive portion
30A is elastically deformed via the pressing protrusion
2A formed on the underside of the key top 2 to cause
the fixed electrodes 23, 23 on the support plate 9 to be
electrically connected and brought into a conduction
state. Therefore, the switching operation can be also
performed outside the first and second link members 3,
4. Accordingly, the members to perform the switching
operation do not affect the space to be provided under
the key top 2, so that it is easier to effectively use the
space.

[0054] The conductive portion 30A is provided in at
least two places, which are symmetrical to each other,
in the annular rubber elastic member 30. Therefore, a
restriction on an orientation of the rubber elastic mem-
ber 30 when the rubber elastic member 30 is inserted
into the keyswitch device 1 is reduced, so that the key-
switch device 1 can be easily assembled.

[0055] It is to be understood that the invention is not
restricted to the particular forms shown in the foregoing
embodiments. Various modifications and alterations
can be made thereto without departing from the scope
of the invention. For example, the rubber elastic mem-
ber is disposed on the lower end side of the link mem-
bers in the first and second embodiments. However, the
rubber elastic member can be provided on the upper
end side of the link members.

[0056] In the embodiments described above, al-
though the pressing protrusion 2A, that presses the con-
ductive portion 8A or 30A when the key top 2 is de-
pressed, is provided on the underside of the key top 2,
the pressing protrusion 2A may be provided to the guide
support member 5.

[0057] In the embodiments described above, al-
though the guide support member 5 is structured by mu-
tually intersecting the first link member 3 and the second
link member 4, it is not a necessary condition, for exam-
ple, that the first link member 3 and the second link
member 4 are crossed. It is essential only that the first
link member 3 and the second link member 4 are mutu-
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ally movably connected.

[0058] Inthe embodiments described above, the LED
component 24 is disposed directly below the key top 2.
However, for example, a liquid crystal component that
can display a function of the key may be disposed under
the key top 2.

[0059] Next, a keyswitch device applied to a keyboard
of the notebook type personal computer 100, according
to a third embodiment, will be described with reference
to FIG. 10. FIG. 10 is a disassembled perspective view
of a keyswitch device 1 to be applied to the keyboard
device.

[0060] InFIG. 10, as with the second embodiment, the
keyswitch device 1 basically includes a key top 2, a
guide support member 5 that includes a first link mem-
ber 3 and a second link member 4 that guide up-and-
down movements of the key top 2, an annular rubber
elastic member 30, and a support plate 9 that supports
the whole of the keyswitch device 1. The annular rubber
elastic member 30 is disposed so as to surround and
contact a shaft 14 formed at a lower end of the first link
member 3 and a shaft 17 formed at a lower end of the
second link member 4 of the guide support member 5
to apply an urging force to both link members 3, 4. De-
scriptions of the same structures of the keyswitch device
1 as found in the second embodiment will be omitted.
[0061] The shaft members 6, 6 of the second link
member 4 are rotatably retained by respective pivot
holes 21, 21. The shaft members 7, 7 of the first link
member 3 are slidably retained by the respective slide
grooves 22, 22. Provided between the bent/extending
pieces 20, 20, is a plate portion 301 of which one end is
connected to the support plate 9 like a cantilever. A sub-
stantially C-shaped clearance 32 is provided around the
plate portion 301.

[0062] Near a connecting portion of the end of the
plate portion 301 and the support plate 9, are a pair of
fixed electrodes 23, 23 for performing switching. A pre-
determined circuit pattern (not shown) is connected with
each fixed electrode 23 by a printed conductive coating.
The fixed electrodes 23, 23 and the circuit pattern are
printed on an insulation coating that is formed on the
upper surface of the support plate 9 by applying an in-
sulation material. Disposed substantially at the middle
of the plate portion 301 are LED components 24, 24.
The LED components 24, 24 light when a switching op-
eration is performed by pressing the key top 2.

[0063] Disposed under the support plate 9, is a slide
plate 33. The slide plate 33 can relatively move in a di-
rection of an arrow with respect to the support plate 9.
Two engaging pieces 34, 34 are formed at the side end
of the slide plate 33 for every keyswitch device 1. As
shown in FIG. 10, the engaging pieces 34, 34 are insert-
ed into the clearance 32 existing on a free end side of
the plate portion 301. In accordance with the sliding of
the slide plate 33, the rubber elastic member 30 is ex-
tended and returned to its original state as described
below. A sliding mechanism and the sliding operation of
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the slide plate 33 will be described later.

[0064] The positioning method for the rubber elastic
member 30 is described below. As described above, the
shaft members 6, 6 of the shaft 17 of the second link
member 4 are caught by the respective pivot holes 21,
21 formed in the bent/extending pieces 20, 20, and the
shaft members 7, 7 of the shaft 14 of the first link mem-
ber 3 are caught by the respective slide grooves 22, 22
formed in the bent/extending pieces 20, 20. The rubber
elastic member 30 is disposed so as to surround and
contact the shaft 17 of the second link member 4 and
the shaft 14 of the first link member 3 retained by the
pivot holes 21, 21 and the slide grooves 22, 22, respec-
tively. More specifically, the rubber elastic member 30
is disposed so that one of the portions of the rubber elas-
tic member 30 to which the conductive portion 30A (the
right-hand portion in FIG. 10) is engaged with the en-
gaging pieces 34, 34 of the slide plate 33 and another
portion provided with the conductive portion 30A (the
left-hand portion in FIG. 10) is brought into contact with
the shaft 14 of the first link member 3. Other portions
connecting the portions having the conductive portion
30A are disposed along each bent/extending piece 20.
In this state, the conductive portion 30A (in the left in
FIG. 10) is disposed over the pair of fixed electrodes 23,
23. The elastic force of the rubber elastic member 30 is
exerted on the shaft 14 of the first link member 3 in a
state where the rubber elastic member 30 is engaged
with the engaging pieces 34, 34 of the slide plate 33 and
is extended. The strength of the elastic force can be
changed by adjusting the position of the slide plate 33,
so that it can be tailored to operator's liking. The elastic
force of the rubber elastic member 30 urges the first link
member 3 and the second link member 4 in the direction
to fold toward each other. Accordingly, the key top 2 is
upwardly urged and thus is held at an operable non-de-
pressed position. When the tension on the rubber elastic
member 30 is released by the engaging pieces 34, 34,
being moved toward the key center, the rubber elastic
member 30 does not produce the urging force, so that
the shaft 14 of the first link member 3 is freed from the
urging force. At that time, the first link member 3 and the
second link member 4 are opened, whereby the key top
2 is held in a lower position where it is lower than the
non-depressed position or a storage position.

[0065] The conductive portion 30A is formed integral
with the rubber elastic member 30, using two different
colors, when molding the rubber elastic member 30. As
with the second embodiment, the conductive portions
30A may be formed to protrude outward as shown in
FIG. 8.

[0066] As described above, disposed substantially at
the middle of the plate portion 31, are the LED compo-
nents 24. This is made possible by providing a space
under the key top 2 as a result of the rubber elastic mem-
ber 30 urging the first link member 3 and the second link
member 4 being disposed around the first link member
3 and the second link member 4, and the first and sec-
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ond link members 3, 4 being formed into a substantially
angular C-shape and a substantially rectangular shape,
respectively.

[0067] The sliding mechanism of the slide plate 3 will
be described with reference to FIG. 11. In FIG. 11, the
support plate 9 is provided with key stations S in accord-
ance with the number of keyswitch devices 1 to be dis-
posed on the keyboard device 105. Each key station S
includes the pair of bent/extending pieces 20, 20, the
plate portion 301, the clearance 32, and the fixed elec-
trodes 23, 23 to constitute the keyswitch device 1.
[0068] In the slide plate 33, the pair of engaging piec-
es 34, 34 are formed by cutting and bending in corre-
spondence with each key station S. A connecting piece
35 is integrally formed to the side end portion of the slide
plate 33 (the upper end portion in FIG. 11). The connect-
ing piece 35 is connected to one end of a link member
36. A rack 37 is fixedly attached to another end of an
upper surface of the link member 36. The rack 37 is en-
gaged with a rotary gear 40 fixedly attached to a support
shaft 39 that is disposed to the connecting portion 104,
of the notebook type personal computer 100, and rotat-
ably supports the cover 111, via an intermediate gear 38.
[0069] A regulation rack 41 (only one regulation rack
41 is shown in FIG. 11) is formed at lower edges of both
sides of the slide plate 33. The regulation rack 41 is en-
gaged with respective regulation gears 43 fixed to both
ends of a shaft 42 rotatably supported in the main unit
102 of the notebook type personal computer 100. The
regulation racks 41 and the regulation gears 43 prevent
the slide plate 33 from inclining by engaging each other
when the slide plate 33 slides.

[0070] Inthis structure, the operation for switching be-
tween an operation state and a non-operation state of
the keyswitch device 1 is associated with the opening
and closing of the cover 111 of the notebook type per-
sonal computer 100 and will be described with reference
to FIGS. 11, 12A and 12B. FIG. 12A is a schematic sec-
tional view of the keyswitch device 1 in an operation
state and FIG. 12B is a schematic sectional view of the
keyswitch device 1 in a non-operation state. In this latter
state, the cover 111 covers the keyboard device 105.
[0071] When the notebook type personal computer
100 is used, the cover 111 is rotated in a direction which
the cover 111 uncovers the keyboard device 105. When
the cover 111 is rotated in a direction which the cover
111 uncovers the keyboard device 105, the support shaft
39 is rotated in a direction of arrow A. Therefore, the
intermediate gear 38 is rotated in a direction of arrow B,
so that the rack 37 moves in the direction of arrow C.
Accordingly, the slide plate 33 is also slid in a horizontal
direction shown by the arrow C via the link member 36
and the connecting piece 35.

[0072] At that time, the engaging pieces 34, 34 of the
slide plate 33 engage the rubber elastic member 30 and
the rubber elastic member 30 contacts the shaft 14 of
the first link member 3. Therefore, when the slide plate
33 is slid in the horizontal direction in accordance with
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the rotation of the cover 111 in the opening direction, the
engaging pieces 34, 34 slightly extend the rubber elastic
member 30. Accordingly, the urging force from the rub-
ber elastic member 30 is exerted on the shaft 14 of the
first link member 3. Thus, the first and second link mem-
ber 3,4 are urged in the direction to fold toward each
other in accordance with the urging force from the rub-
ber elastic member 30 because the shaft members 6, 6
of the shaft 17 of the second link member 4 are retained
by the pivot holes 21,21 in the bent/extending pieces 20,
20 and are rotated in the pivot holes 21, 21. As a result,
the key top 2 is moved upward and held in a non-oper-
ation state, i.e., in an operable state of the keyswitch
device 1. This state is shown in FIG. 12A.

[0073] The operation of the keyswitch device 1 in the
operative state shown in FIG. 12A will be described with
reference to FIGS. 13A and 13B. FIGS. 13A and 13B
are schematic sectional views showing states of the
keyswitch device | from when the key top is not de-
pressed (FIG. 13A) to when the key top is pressed to a
position where a switching operation is performed (FIG.
13B).

[0074] In the non-operation state of the key top 2,
shown in FIG. 13A, the key top 2 is held at the upper,
non-depressed position because the first and second
link members 3, 4 are urged in the direction to fold to-
ward each other in accordance with the slight extension
of the rubber elastic member 30 by the engaging pieces
34, 34 via movement by the slide plate 30. Then, as the
key top 2 is gradually depressed, the first link member
3 and the second link member 4 gradually open against
the elastic force from the rubber elastic member 30. At
that time, the shaft members 6, 6 of the second link
member 4 are rotated within the respective pivot holes
21, 21 provided in bent/extending pieces 20, 20, and the
shaft members 13, 13 slide within the respective slide-
holding portions of the key top 2. At the same time, the
shaft members 7, 7 of the first link member 3 slide within
the respective slide grooves 22, 22 provided in the bent/
extending pieces 20, 20, and the shaft members 12, 12
are rotated within the respective pivot-holding portions
of the key top 2. At this time, the rubber elastic member
30 is further extended by the shaft 14 of the first link
member 3.

[0075] When the key top 2 is further depressed, the
operation described above is successively performed in
accordance with the pressing of the key top 2. The rub-
ber elastic member 30 is extended to the position where
the conductive portion 30A of the rubber elastic member
30 reaches the position directly below the pressing pro-
trusion 2A. At that position, the pressing protrusion 2A
of the key top 2 presses and elastically deforms the con-
ductive portion 30A of the rubber elastic member 30. As
described above, when the pressing protrusion 2A of the
key top 2 presses the conductive portion 30A of the rub-
ber elastic member 30, the conductive portion 30A acts
as a cushioning material, so that the impact of the press-
ing protrusion 2A is absorbed. The rubber elastic mem-
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ber 8 intimately contacts the support plate 9 when the
key is depressed, so that operating noise of the key is
reduced. As described above, when the conductive por-
tion 30A elastically deforms, the conductive portion 30A
contacts the fixed electrodes 23, 23 on the support plate
9 to cause a short-circuit, thereby bringing the fixed elec-
trodes 23, 23 into electrical conductivity with each other.
As aresult, a predetermined switching operation is per-
formed. This state is shown in FIG. 13B.

[0076] Upon release of the pressing of the key top 2,
the key top 2 is urged upward due to the elastic force
from the rubber elastic member 30 and the operation
described above is reversed, thereby returning to the
non-depressed position.

[0077] When the cover 111 of the notebook type per-
sonal computer 100 is closed, after an input operation
using the keyswitch device 1 is completed, the operation
described above is performed in reverse. In particular,
the support shaft 39 is rotated in a reverse direction of
the arrow A. Therefore, the intermediate gear 38 is ro-
tated in a reverse direction of the arrow B, so that the
rack moves in a reverse direction of the arrow C. As a
result, the slide plate 33 is horizontally slid in a reverse
direction of the arrow C via the link member 36 and the
connecting piece 35.

[0078] Atthattime, the engaging pieces 34, 34 of the
slide plate 33 are retracted from the rubber elastic mem-
ber 30, so that the rubber elastic member 30 returns to
its original state (a state where the extension is re-
leased). Therefore, the urging force of the rubber elastic
member 30 is removed so that it does not apply a force
to the shaft 14 of the first link member 3. The first link
member 3 and the second link member 4 open slightly
with respect to each other and, as a result, the key top
2 moves slightly with respect to downward to an unop-
erable state. This state is shown in FIG. 12B.

[0079] As described above, in the keyboard device
105 according to the third embodiment, the key top 2 is
held at the operable non-depressed position by which
the slide plate 33 is slid in one direction by rotating the
cover 111 of the notebook type personal computer 100
in the open direction and the urging force from the rub-
ber elastic member 30 is applied on the shaft 14 of the
first link member 3 in accordance with the engagement
of the engaging pieces 34, 34 of the slide plate 3 and
the rubber elastic member 30. Further, the key top 2 is
held at the lower, basically storage position, which is
lower than the non-depressed position of the key top 2.
This is achieved by sliding the slide plate 33 in the op-
posite direction to arrow C by rotating the cover in the
direction of covering the main unit 102 and the shaft 14
of the first link member 3 is freed from the urging force
from the rubber elastic member 30 by releasing the en-
gagement of the engaging pieces 34, 34 of the slide
plate 33 and the rubber elastic member 30. Thus, the
urging force from the rubber elastic member 30 urging
the key top 2 upward in the plurality of keyswitch devices
1 provided in the keyboard device 105 can be controlled
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by the relatively weak strength associated with the
opening and closing of the cover 111. Accordingly, a key-
board device 105 that can switch the keyswitch device
1 between the operation state and the non-operation
state can be provided.

[0080] As the rubber elastic member 30 has an annu-
lar shape, the rubber elastic member 30 can be dis-
posed outside the first and second link members 3, 4.
Further, the conductive portions 30A are formed with the
annular rubber elastic member 30 and, therefore, dis-
posed outside the first and second link members 3, 4.
Thus, when the key top 2 is depressed, the conductive
portion 30A is elastically deformed via the pressing pro-
trusion 2A formed on the underside of the key top 2 to
cause the fixed electrodes 23, 23 on the support plate
9 to be brought into electrical connectivity. Therefore,
the switching operation can be also performed outside
the first and second link members 3, 4. Accordingly, the
members to perform the switching operation do not af-
fect the space provided under the key top 2, so that the
space can be effectively used:

[0081] The conductive portion 30A is provided in at
least two places, which are symmetrical with each other
in the annular rubber elastic member 30. Therefore, a
restriction on an orientation of the rubber elastic mem-
ber 30 when the rubber elastic member 30 is inserted
into the keyswitch device 1 is reduced, so that the key-
switch device 1 can be easily assembled.

[0082] Itis to be understood that the invention is not
restricted to the particular forms shown in the foregoing
embodiments. Various modifications and alterations
can be made thereto without departing from the scope
of the invention.

[0083] Forexample, as another mechanism for sliding
the slide plate 33, as shown in FIG. 14, an engagement
pin 51 is formed on the lower surface of an elongated
portion 50 extending from the side edge of the slide plate
33, and the engagement pin 51 is engaged with a cam
groove 53 of a cam plate with gear 52. The slide plate
33 slides when the cam plate 52 is rotated via a gear
portion 54 of the cam plate 52 in synchronization with
the opening and closing of the cover 111. When the cam
plate 52 is associated with the opening and closing of
the cover 111 of the personal computer 100, the key top
2 is moved to the non-depressed position as the cam
plate 52 is rotated by rotating the cover 111 to the open
limit. After that, even if the operator rotates the cover
111 to some degree in the closing direction, there is play
in the engagement of the engagement pin 51 and the
cam groove 53, so that the key top 2 is kept at the non-
depressed position.

[0084] The keyboard device 105 is not only used as
an input device for personal computers, but also used
as a general input terminal. The keyboard device 105
may be provided with a single keyswitch device 1 or a
plurality of keyswitch devices 1. As the urging member,
instead of using the annular rubber elastic member 30,
a sheet-like elastic member or a rod-like elastic member
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having a predetermined length can be used as shown
in FIG. 5a. When the rod-like elastic member is used,
an engagement portion is may be provided at both ends
of the elastic member for engaging the engaging piece
34 or the shaft member 7.

Claims
1. A keyswitch device (1), comprising:

a key top (2) provided with a plurality of upper
engaging portions (10, 11) at its lower surface;
a support plate (9) disposed beneath the key
top (2), the support plate (9) provided with a plu-
rality of lower engaging portions (20);

a guide support member (5) comprising a pair
of link members (3, 4) that are movably en-
gaged by the upper engaging portions (10, 11)
at upper end portion and by the lower engaging
portions (20) at lower end portion, the guide
support member (5) supporting the key top (2)
to guide vertical movement of the key top (2);

an urging member contacting at least one of the
link members (3, 4) to apply an urging force in
a direction to allow the link members (3, 4) to
fold toward each other, the urging member urg-
ing the key top (2) upward to hold the key top
(2) at a non-depressed position; and

a switching member (23) performing a switch-
ing operation in accordance with the vertical
movement of the key top (2); characterized in
that

the urging member includes an annular elastic
member (30) disposed to surround the link
members (3, 4).

2. The keyswitch device according to claim 1, further
comprising:

a pressing protrusion (2A) formed on the lower
surface of the key top (2);

a fixed contact portion (23) formed on the sup-
port plate (9); and

a conductive portion (30A) provided to the an-
nular elastic member (30);

wherein the conductive portion (30A) and the
fixed contact portion (23) are brought into electrical
conductivity by elastically deforming the conductive
portion (30A) via the pressing protrusion (2A) when
the key top (2) is pressed.

3. The keyswitch device according to claim 2, wherein
the conductive portion (30A) is provided in at least
two places, which are symmetric each other, in the
annular elastic member (30).
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The keyswitch device according to one of claims 1
to 3, wherein the urging member (30) includes at
least one of a lower annular elastic member dis-
posed to surround the lower end portion of each link
member (3, 4), and an upper annular elastic mem-
ber disposed to surround the upper end portion of
each link member (3, 4).

The keyswitch device according to one of claims 1
to 4, wherein the annular elastic member (30) is a
rubber elastic member.

The keyswitch device according to one of claims 1
to 5, wherein the guide member (5) is structured by
mutually intersecting the link members (3, 4), one
link member (4) is slidably engaged with the upper
engaging portion (11) at an upper end portion and
rotatably engaged with the lower engaging portion
(20) at a lower end portion, and the other link mem-
ber (3) is rotatably engaged with the upper engag-
ing portion (10) at an upper end portion and slidably
engaged with the lower engaging portion (22) at a
lower end portion.

A keyboard (105) comprising at least one keyswitch
device (1) according to one of claims 1 to 6.

The keyboard according to claim 7, wherein the urg-
ing member (8, 30) exerts an urging force on the
lower end portion of each link member (3, 4), the
keyboard (105) further comprising:

a slide plate (33) slidably disposed with respect
to the support plate (9), the slide plate (33) pro-
vided with an engagement piece (34) engaging
the urging member (8, 30); and

a driving device (35-40) holding the key top (2)
at a first position by sliding the slide plate (33)
in one direction and exerting the urging force
from the urging member (8, 30) in accordance
with engagement of the engagement piece (34)
and the urging member (8, 30), the driving de-
vice (35-40) shifting the key top (2) to a second
position lower than the first position, by sliding
the slide plate (33) in another, opposite direc-
tion and releasing the engagement of the en-
gagement piece (34) and the urging member
(8, 30) to free the lower end portion of each link
member (3, 4) from the urging force of the urg-
ing member (8, 30).

9. An electronic device, comprising:

the keyboard (105) according to claim 7 or 8,
the keyboard (105) serving for inputting various
kinds of data;
a display (103) displaying characters of the in-
put data; and
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a controller (101) displaying the characters on
the display (103) based on an input from the
keyboard (105).
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