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(67)  Provided are a mounting and dismounting de-
vice capable of easily mounting and dismounting an ob- Fig.4
ject on one side on and from an object on the other side
without performing a cumbersome and difficult operation,
and a hinge device using the mounting and dismounting
device. In the present invention, mounting and removal
of a toilet seat/toilet lid unit 2 on and from a toilet bowl 3
are performed by gripping the toilet seat/toilet lid unit 2,
inserting the other end of a shaft 11 mounted on the toilet
seat/toilet lid unit 2 into a first insertion opening 12a of a
stationary core 12 fixed to a housing 16 mounted on the
toilet bowl 3, and pressing the toilet seat/toilet lid unit 2
against the toilet bowl 3. Insertion and extraction of the
shaft 11 into and from the housing 16 are performed by
sliding sliders 14 in a direction orthogonal to an insertion
direction of the shaft 11 and performing locking by caus-
ing a fixing groove 11a1 of the shaft 11 and embracing
portions 14a of the sliders 14 to be engaged with each
other, or performing unlocking by releasing the engage-
ment between the fixing groove 11a1 and the embracing
portions 14a.
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Description
Technical Field

[0001] The presentinvention relates to a mounting and
dismounting device for detachably mounting an object
on one side, on an object on the other side, and a hinge
device using the mounting and dismounting device.

Background Art

[0002] In the related art, as this type of mounting and
dismounting device and a hinge device using the mount-
ing and dismounting device, there are devices for a toilet
seat, which are disclosed in PTL 1.

[0003] The mounting and dismounting device dis-
closed in PTL 1 detachably mounts a toilet seat/toilet lid
unit on a toilet bowl, and the hinge device supports the
toilet seat/toilet lid unit mounted on the toilet bowl by the
mounting and dismounting device so as to be opened
and closed with respect to the toilet bowl. The mounting
and dismounting device is provided with a case which is
mounted on the toilet seat/toilet lid unit side, and a pin
which is provided on the toilet bowl side. The pin is pro-
vided to be erect on a fixed member which is mounted
on the toilet bowl, and has a groove formed on the outer
periphery of the tip thereof. The case coaxially accom-
modates a locking mechanism which is connected to a
pressing member, a shaft formed with a hole into which
the pin is inserted, and a core which is rotatably mounted
on the case. In the case, an elongated opening for ex-
posing a hole of the shaft is formed in a side portion. The
locking mechanism has a holding member which is en-
gaged with the groove of the tip of the pin, and the holding
member is urged to a position crossing the hole of the
shaft by a spring member.

[0004] When mounting the toilet seat/toilet lid unit on
the toilet bowl, the pinis inserted into the hole of the shaft
through an opening of the case, and the tip of the pin
slides the holding member against the biasing force of
the spring member, whereby the holding member is en-
gaged with the groove of the pin. With this engagement,
the toilet seat/toilet lid unit is fixed to the toilet bowl, so
that a locked state is created. On the other hand, when
removing the toilet seat/toilet lid unit from the toilet bowl,
the pressing member is pushed against the biasing force
of the spring member, whereby the holding member is
separated from the groove of the pin. In this way, the
engagement between the holding member and the pin
is released, and thus the pin can be pulled out from the
hole of the shaft, so that an unlocked state is created
where the toilet seat/toilet lid unit can be removed from
the toilet bowl.
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Citation List
Patent Literature

[0005] [PTL 1] EP 2324745A

Summary of Invention
Technical Problem

[0006] However, in the mounting and dismounting de-
vice of the related art disclosed in PTL 1, when removing
the toilet seat/toilet lid unit from the toilet bowl, an un-
locking operation to insert the hand to a position inside
the toilet seat/toiletlid unitand push the pressing member
against the biasing force of the spring member is re-
quired. The toilet seat/toilet lid unit is mounted on the
toilet bowl by the mounting and dismounting devices pro-
vided at two locations, and therefore, this unlocking op-
eration of pushing the pressing member needs to be si-
multaneously performed on the respective mounting and
dismounting devices configuring two hinge devices with
both hands. Therefore, in the mounting and dismounting
device of the related art and the hinge device using the
mounting and dismounting devices, an operation of re-
moving the toilet seat/toilet lid unit from the toilet bowl is
cumbersome and difficult. For this reason, in the related
art, cleaning or maintenance of a western-style toilet, or
work of replacing a toilet seat/toilet lid unit is not easily
performed. Further, in addition to the western-style toilet,
in other devices having a structure in which an object on
one side is detachably mounted on an object on the other
side by using the mounting and dismounting device hav-
ing such a configuration and the hinge device using the
mounting and dismounting device, the same problem al-
SO OCCuUrs.

Solution to Problem

[0007] The present invention has been made to solve
such problems and provides a mounting and dismounting
device for detachably mounting an object on one side,
on an object on the other side by mounting the object on
one side, on the object on the other side by engagement
between the object on one side and the object on the
other side and separating the object on one side from
the object on the other side by releasing the engagement
between the object on one side and the object on the
other side, the device including:

a shaft which has a first shaft portion with a fixing
groove formed therein, and a second shaft portion
having a larger diameter than the first shaft portion,
and in which one end on the second shaft portion
side is mounted on the side of the object on one side;
a housing which has a first space facing one end
face and is mounted on the side of the object on the
other side;
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a fixed member having a first insertion opening
formed on one end face with a diameter to allow in-
sertion of the first shaft portion and the second shaft
portion, a second space communicating with the first
insertion opening, a plurality of guide grooves formed
on an inner periphery surrounding the second space
along an insertion direction of the shaft through the
first insertion opening, and a guide wall which is
formed by causing a wall surface of the inner periph-
ery to protrude from a terminal end of the guide
groove on the other end face side which the second
space faces, and of which a protruding height grad-
ually decreases toward the neighboring guide
groove, the fixed member being accommodated in
and fixed to the first space with the first insertion
opening exposed;

a slide member having an embracing portion which
is engaged with the fixing groove to embrace the
shaft, and a slide guide portion formed to be contin-
uous with the embracing portion;

a linear movement member having a second inser-
tion opening which is formed on one end face with
a diameter in which the first shaft portion is inserted
and the second shaft portion is not inserted, and is
disposed to be continuous with the first insertion
opening when the linear movement member accom-
modated in the second space, a third space commu-
nicating with the second insertion opening, a first
guided strip which is formed to protrude on an outer
periphery and fitted to the guide groove, the other
end face which is formed in a mountain shape with
an end face portion in a formation direction of the
first guided strip as a top and which the third space
faces, and a slide groove formed to communicate
with the second insertion opening so as to slidably
hold the slide guide portion in a direction orthogonal
to the insertion direction of the shaft, the linear move-
ment member being accommodated in the second
space so as to be linearly movable in the insertion
direction of the shaft while the first guided strip is
guided by the guide groove;

a rotating member which has a control piece which
rotates, thereby coming into contact with the embrac-
ing portion, and thereby causing the slide member
with the slide guide portion held in the slide groove
to slidein adirection toward an axial center and caus-
ing the embracing portion to be engaged with the
fixing groove formed in the inserted first shaft portion,
a small diameter portion which is formed with the
control piece and fitted to the third space, a second
guided strip which has an inclined end face which is
pushed by the top of a mountain-shaped form formed
on the other end face of the linear movement mem-
ber beyond the protruding height of the guide wall to
deviate from the guide groove, thereby coming into
contact with an inclined end of the mountain-shaped
formformed on the other end face of the linear move-
ment member and a protruding end of the guide wall,
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and is fitted to the guide groove in a predetermined
length, a large diameter portion with the second guid-
ed strip formed to protrude on an outer periphery,
and an insertion hole which is disposed to be con-
tinuous with the second insertion opening when the
small diameter portion is fitted to the third space, and
has a diameter to allow insertion of the first shaft
portion, and in which the large diameter portion is
accommodated in the second space so as to be lin-
early movable in a predetermined length in the in-
sertion direction of the shaft while the second guided
strip is guided in a predetermined length by the guide
groove; and

an elasticmemberwhich biases the linear movement
member and the rotating member toward the side of
the fixed member fixed to the housing.

[0008] The mounting and dismounting device in this
configuration is configured of the shaft having one end
which is mounted on the side of the object on one side,
and the housing which is mounted on the side of the
object on the other side. The fixed member is fixed to the
first space of the inside of the housing, and the linear
movement member and the rotating member are accom-
modated in the second space of the inside of the fixed
member with the first and second insertion openings and
the insertion hole communicating with each other. The
small diameter portion of the rotating member is fitted to
the third space of the inside of the linear movement mem-
ber accommodated in the second space. The rotating
member and the linear movement member are urged to-
ward the fixed member side by the elastic member.
[0009] The mounting of the object on one side, on the
object on the other side is performed by gripping the ob-
ject on one side or the object on the other side, inserting
the other end of the shaft mounted on the object on one
side into the first insertion opening of the fixed member
fixed to the housing mounted on the object on the other
side, and pressing the object on one side or the object
on the other side against the object on the other side or
the object on one side. The other end of the shaftinserted
into thefirstinsertion opening of the fixed member passes
through the first insertion opening. However, the second
shaft portion cannot pass through the second insertion
opening formed in the linear movement member, so that
the second shaft portion pushes the linear movement
member by a force of pressing the object on one side or
the object on the other side against the object on the
other side or the object on one side. With the pressing
force, the linear movement member linearly moves to-
ward the other end face side of the housing against the
biasing force of the elastic member while the first guided
strip formed on the outer periphery is guided by the guide
groove provided in the fixed member.

[0010] With the linear movement of the linear move-
ment member, the rotating member linearly moves to-
gether with the linear movement member toward the oth-
er end face side of the housing against the biasing force
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of the elastic member while the inclined end face of the
second guided strip is pushed by the top of the mountain-
shaped form formed on the other end face of the linear
movement member and the second guided strip is guided
by the guide groove provided in the fixed member. At this
time, the second guided strip is fitted to the guide groove
only in a predetermined length, and therefore, if the ro-
tating member linearly moves by being pushed beyond
the protruding height of the guide wall provided in the
fixed member, the second guided strip deviates from the
guide groove. If the second guided strip deviates from
the guide groove, the rotating member becomes rotata-
ble around the axial center thereof while being guided by
the third space of the linear movement member, to which
the small diameter portion is fitted. For this reason, the
inclined end face of the second guided strip slides up on
the inclined surface of the mountain-shaped other end
face of the linear movement member, so that the rotating
member rotates with the inclined other end face of the
linear movement member as a raceway surface.

[0011] Thereafter, if the force of pressing the object on
one side or the object on the other side against the object
on the other side or the object on one side becomes equal
to or less than the biasing force of the elastic member,
the rotating member is pushed back toward the one end
face side of the housing by being urged by the elastic
member. If the rotating member is pushed back, the in-
clined end face of the second guided strip comes into
contact with the protruding end of the guide wall provided
to protrude toward the other end face side of the fixed
member.

[0012] The protruding height of the guide wallgradually
decreases toward the neighboring guide groove, and
therefore, the rotating member is pushed back toward
the one end face side of the housing by being urged by
the elastic member, whereby the rotating member further
rotates while the inclined end face of the second guided
strip is guided by the protruding end of the guide wall.
With this rotation, the control piece which is formed at
the small diameter portion of the rotating member and
exists in the third space of the linear movement member
also rotates. The slide guide portion of the slide member
is slidably held in the slide groove of the linear movement
member, and the rotating control piece comes into con-
tact with the embracing portion of the slide member,
thereby sliding the slide member along the slide groove
in a direction toward the axial center of the linear move-
ment member.

[0013] If the rotating member rotates such that the in-
clined end face of the second guided strip reaches the
neighboring guide groove, the embracing portion of the
slide member is engaged with the fixing groove formed
in the first shaft portion of the shaft inserted into the first
and second insertion openings and the insertion hole.
The embracing portion of the slide member is engaged
with the fixing groove of the shaft, whereby the shaft does
not come out of the housing and a locked state is created
where the object on one side is mounted on and fixed to
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the object on the other side. If the inclined end face of
the second guided strip reaches the neighboring guide
groove, the second guided strip is pushed back by being
urged by the elastic member and returns to the initial
state where it is fitted to the neighboring guide groove in
a predetermined length.

[0014] Further, the removal of the object on one side
from the object on the other side is performed by pressing
the object on one side or the object on the other side
against the object on the other side or the object on one
side again. With the pressing force, the linear movement
member is pushed by the second shaft portion of the
shaft and linearly moves again toward the other end face
side of the housing against the biasing force of the elastic
member while the first guided strip is guided by the guide
groove. With the linear movement of the linear movement
member, the rotating member also linearly moves again
toward the other end face side of the housing together
with the linear movement member against the biasing
force of the elastic member. If the rotating member line-
arly moves by being pushed beyond the protruding height
of the guide wall provided in the fixed member, the sec-
ond guided strip deviates from the guide groove again.
[0015] If the second guided strip deviates from the
guide groove, the rotating member becomes rotatable
around the axial center thereof again while being guided
by the third space to which the small diameter portion is
fitted. For this reason, the rotating member rotates with
the inclined other end face of the linear movement mem-
ber as araceway surface. Thereafter, if the force of press-
ing the object on one side or the object on the other side
against the object on the other side or the object on one
side becomes equal to or less than the biasing force of
the elastic member again, the rotating member is pushed
back toward the one end face side of the housing by
being urged by the elastic member, and the inclined end
face of the second guided strip comes into contact with
the protruding end of the guide wall. Therefore, the ro-
tating member rotates again while the inclined end face
of the second guided strip is guided by the protruding
end of the guide wall.

[0016] With this rotation, the control piece formed at
the small diameter portion of the rotating member also
rotates, and the control piece moves from a rotational
position where the control piece comes into contact with
the embracing portion, thereby causing the embracing
portion to be engaged with the fixing groove. Therefore,
the slide member becomes slidable in a direction away
from the axial center, in which the embracing portion is
separated from the fixing groove, and an unlocked state
is created where it is possible to pull the shaft out from
the housing. If the rotating member rotates again, so that
the inclined end face of the second guided strip reaches
the neighboring guide groove, the second guided strip is
pushed back by being urged by the elastic member and
returns again to the initial state where it is fitted to the
neighboring guide groove in a predetermined length.
[0017] Therefore, according to the mounting and dis-
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mounting device having this configuration, the mounting
of the object on one side, on the object on the other side
and the removal of the object on one side from the object
on the other side are performed merely by simply press-
ing the object on one side or the object on the other side
against the object on the other side or the object on one
side. For this reason, it is possible to easily remove the
toilet seat/toilet lid unit from the toilet bowl without per-
forming a cumbersome and difficult operation in which
an unlocking operation of pushing a pressing member is
performed simultaneously with both hands with respect
to the respective mounting and dismounting devices con-
figuring two hinge devices, as in the mounting and dis-
mounting device of the related art, which is used for a
western-style toilet. Therefore, it becomes possible to
easily perform cleaning or maintenance of the western-
style toilet, or work of replacing the toilet seat/toilet lid
unit. Further, the mounting and dismounting device hav-
ing this configuration is not limited to a mounting and
dismounting device which is used for the western-style
toilet, and can also be likewise applied to other mounting
and dismounting devices, and the same operation and
effects are exhibited.

[0018] Further, in the mounting and dismounting de-
vice according to the present invention, the guide
grooves are provided at four locations at equal intervals
around an axial center of the fixed member, the first guid-
ed strips and the tops of the mountain-shaped forms
formed on the other end face of the linear movement
member are provided at four locations at equal intervals
around an axial center of the linear movement member,
and the second guided strips are provided at four loca-
tions at equal intervals around an axial center of the ro-
tating member.

[0019] Accordingto this configuration, the linear move-
ment member is guided with the first guided strips pro-
vided at four locations at equal intervals around the axial
center thereof fitted to the guide grooves provided at four
locations at equal intervals around the axial center of the
fixed member, and therefore, the linear movement mem-
ber stably linearly moves. The rotating member is guided
by the four guide grooves due to the inclined end faces
of the second guided strips provided at four locations at
equal intervals around the axial center thereof being
pushed by the tops of the mountain-shaped forms pro-
vided at four locations at equal intervals on the other end
face of the linear movement member, whereby the rotat-
ing member stably linearly moves together with the linear
movement member. Further, the rotation of the rotating
member is performed by the respective second guided
strips deviating from the guide grooves. The deviation of
the respective second guided strips from the guide
grooves is performed every time the rotating member
rotates by one quarter, and thus the locked state and the
unlocked state of the shaft alternately appear.

[0020] Further, in the mounting and dismounting de-
vice according to the presentinvention, a pair of the slide
grooves is provided at two locations facing each other
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with an opening center of the second insertion opening
interposed therebetween, the slide member is configured
of a pair of slide members formed symmetrically with re-
spect to the opening center of the second insertion open-
ing and symmetrically disposed in the respective slide
grooves, and a pair of the control pieces is provided to
be separated from each other by a distance to clamp the
pair of embracing portions fitted to the fixing groove, at
two locations facing each other with an axial center of
the rotating member interposed therebetween.

[0021] According to this configuration, the respective
slide guide portions of the pair of slide members are sli-
dably held in the pair of slide grooves provided at two
locations facing each other with the opening center of
the second insertion opening of the linear movement
member interposed therebetween. Therefore, the pair of
slide members is held so as to be slidable in a direction
in which the respective embracing portions are mutually
headed toward the axial center of the linear movement
member, and an opposite direction in which the respec-
tive embracing portions are mutually separated from the
axial center of the linear movement member. The rotating
member rotates by one quarter turn, so that the control
pieces provided at two locations facing each other with
the axial center of the rotating member interposing ther-
ebetween come into contact with the respective embrac-
ing portions of the pair of slide members, whereby the
respective embracing portions slide in the direction to-
ward the axial center of the linear movement member.
With this sliding, the respective embracing portions are
engaged with the fixing groove of the shaft inserted into
the first and second insertion openings and the insertion
hole in a form of interposing the fixing groove therebe-
tween, and thus a locked state is created where it is not
possible to pull the shaft out from the housing. The ro-
tating member further rotates by one quarter turn, so that
the control pieces provided at two locations facing each
other with the axial center of the rotating member inter-
posed therebetween move from a rotational position
where the control pieces come into contact with the re-
spective embracing portions, thereby causing the re-
spective embracing portions to be engaged with the fixing
groove, whereby the respective slide members becomes
slidable along the respective slide grooves. For this rea-
son, the respective embracing portions can slide in a di-
rection in which the embracing portions are mutually sep-
arated from the axial center of the linear movement mem-
ber, and the engagement between the fixing groove of
the shaft and the respective embracing portions is re-
leased, and thus an unlocked state is created where it is
possible to pull the shaft out from the housing.

[0022] Further, in the mounting and dismounting de-
vice according to the present invention, the fixing groove
is formed such that a diameter of a part of the first shaft
portion is smaller than a diameter of the other part and
an axial length has a length to accommodate a height of
the embracing portion, and the embracing portion has a
circular arc surface along an outer periphery of the fixing
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groove on a contact surface with the fixing groove.
[0023] According to this configuration, the fixing
groove of the shaft and the embracing portion of the slide
member are engaged with each other by the embracing
portion having an outer shape conforming to the groove
shape of the fixing groove being fitted to the fixing groove.
For this reason, the engagement between the fixing
groove and the embracing portion is firmly performed,
and thus the shaft does not reliably come out of the hous-
ing.

[0024] Further, the present invention provides a hinge
device including: the mounting and dismounting device
according to any one of the above aspects; and a rotary
damper which has a damper case which is mounted on
the shaft or the housing, and a rotary shaft which is ac-
commodated in the damper case and in which a shaft
end protruding from the damper case is connected to the
object on one side or the object on the other side, and
provides resistance to rotation of the object on one side
or the object on the other side to which the shaft end is
connected.

[0025] According to this configuration, it is possible to
configure a hinge device supporting an object on one
side, on an object on the other side so as to be opened
and closed freely, by using a mounting and dismounting
device capable of easily mounting and dismounting the
object on one side on and from the object on the other
side without performing a cumbersome and difficult op-
eration.

Advantageous Effects of Invention

[0026] Accordingtothe presentinvention, itis possible
to provide a mounting and dismounting device capable
of easily mounting and dismounting an object on one side
on and from an object on the other side without perform-
ing a cumbersome and difficult operation, and a hinge
device using the mounting and dismounting device.

Brief Description of Drawings
[0027]

Figs. 1(a) and 1(b) respectively are a front view and
a side view showing a state where a toilet seat/toilet
lid unit which is an object on one side is mounted on
a toilet bowl which is an object on the other side by
using a pair of hinge devices according to an em-
bodiment of the present invention.

Fig. 2 is an exploded perspective view of the hinge
device according to the embodiment.

Figs. 3(a), 3(b), and 3(c) respectively are aplan view,
a side view, and a longitudinal sectional view of a
housing configuring a mounting and dismounting de-
vice according to the embodiment.

Fig. 4 is a partially enlarged exploded perspective
view when a stationary core and a spring are accom-
modated in a housing in the exploded perspective
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view shown in Fig. 2.

Fig. 5 is a partially cut-away side view showing, in a
cut-away manner, the mounting and dismounting de-
vice in an unlocked state where the toilet seat/toilet
lid unitis mounted on the toilet bowl using the mount-
ing and dismounting device according to the embod-
iment.

Figs. 6(a) and 6(b) respectively are a perspective
view and a side view of a shaft configuring the mount-
ing and dismounting device according to the embod-
iment.

Figs. 7(a), 7(b), 7(c), and 7(d) respectively are a per-
spective view, a side view, a bottom view, and a lon-
gitudinal sectional view of the stationary core con-
figuring the mounting and dismounting device ac-
cording to the embodiment.

Fig. 8(a) is a perspective view of a linear core and a
slider configuring the mounting and dismounting de-
vice according to the embodiment, Figs. 8(b), 8(c),
8(d), and 8(e) respectively are a plan view, a side
view, abottom view, and alongitudinal sectional view
ofthe linear core, and Figs. 8(f) and 8(g) respectively
are a plan view and a side view of the slider.

Figs. 9(a), 9(b), 9(c), and 9(d) respectively are a per-
spective view, a plan view, a side view, and a longi-
tudinal sectional view of a rotary core configuring the
mounting and dismounting device according to the
embodiment.

Fig. 10(a) is a plan view showing a state where em-
bracing portions of slide members configuring the
mounting and dismounting device according to the
embodiment are clamped by control pieces of the
rotary core and lock points of each of the embracing
portions and each of the control pieces are matched
with each other, Fig. 10(b) is a plan view showing a
state where the control pieces are rotated, so that
the lock points with the embracing portions are shift-
ed by 90°, Fig. 10(c) is a perspective view when the
mounting and dismounting device in which the em-
bracing portions and the control pieces are in the
state shown in Fig. 10(a) is viewed from obliquely
above with the shaft removed, and Fig. 10(d) is a
perspective view when the mounting and dismount-
ing device in which the control pieces are rotated to
the positions shown in Fig. 10(b), so that the em-
bracing portions are separated from each other, is
viewed from obliquely above with the shaft removed.
Figs. 11(a) and 11(b) are perspective views showing
a relative relationship between the embracing por-
tions and a fixing groove when the mounting and
dismounting device according to the embodiment is
in a locked state, in which Fig. 11(a) is a perspective
view when the locked state is viewed from obliquely
above, andFig. 11(b) is a perspective view as viewed
from the bottom side.

Figs. 12(a) and 12(b) are perspective views showing
a relative relationship between the embracing por-
tions and the fixing groove when the mounting and



11 EP 3 305 152 A1 12

dismounting device according to the embodiment is
in the unlocked state, in which Fig. 12(a) is a per-
spective view when the unlocked state is viewed
from obliquely above, and Fig. 12(b) is a perspective
view as viewed from the bottom side.

Fig. 13 is a partially cutaway side view showing, in
a cut-away manner, the mounting and dismounting
device according to the embodiment in a pushed
state where a B-linear guide deviates from a guide
groove by being pushed by the shaft.

Fig. 14 is a partial cutaway side view showing, in a
cut-away manner, the mounting and dismounting de-
vice according to the embodimentin the locked state.

Description of Embodiments

[0028] Next,a mode for carrying out the presentinven-
tion in which a mounting and dismounting device accord-
ing to the present invention and a hinge device using the
mounting and dismounting device are applied to a west-
ern-style toilet will be described.

[0029] Figs. 1(a) and 1(b) respectively are a front view
and a side view showing a state where a toilet seat/toilet
lid unit 2 which is an object on one side is mounted on a
toilet bowl 3 which is an object on the other side by using
a pair of hinge devices 1a and 1b according to an em-
bodiment of the present invention.

[0030] The hingedevice 1ais configured of a mounting
and dismounting device 4 and a rotary damper 5a, the
hinge device 1b is configured of a mounting and dis-
mounting device 4 and a rotary damper 5b, and the hinge
devices 1a and 1b support the toilet seat/toilet lid unit 2
so as to be opened and closed freely with respect to the
toilet bowl 3. Each of the rotary dampers 5a and 5b is
configured by accommodating each of rotary shafts 9a
and 9b and a viscous fluid in a damper case 8 and pro-
vides resistance to the rotation of each of the rotary shafts
9a and 9b by the viscous fluid. In this embodiment, the
rotary dampers 5a and 5b each having a finite angle in
which the rotation angle of each of the rotary shafts 9a
and 9b is limited are used. In the rotary shaft 9a, a shaft
end thereof protruding from the damper case 8 is con-
nected to a toilet lid 6 configuring the toilet seat/toilet lid
unit 2, so that the rotary shaft 9a provides resistance to
the rotation of the toilet lid 6 at the time of opening and
closing thereof. Further, in the rotary shaft 9b, a shaft
end thereof protruding from the damper case 8 is con-
nected to a toilet seat 7 configuring the toilet seat/toilet
lid unit 2, so that the rotary shaft 9b provides resistance
to the rotation of the toilet seat 7 at the time of opening
and closing thereof.

[0031] The mounting and dismounting device 4 de-
tachably mounts the toilet seat/toilet lid unit 2 with the
rotary dampers 5a and 5b mounted thereon on the toilet
bowl 3. The mounting of the toilet seat/toilet lid unit 2 on
the toilet bowl 3 is performed by performing the engage-
ment between the toilet seat/toilet lid unit 2 and the toilet
bowl 3 by using the mounting and dismounting device 4,
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and the separation, that is, removal of the toilet seat/toilet
lid unit 2 from the toilet bowl 3 is performed by releasing
the engagement between the toilet seat/toilet lid unit 2
and the toilet bowl 3 by using the mounting and dismount-
ing device 4.

[0032] Fig. 2 is an exploded perspective view of the
hinge device 1a. The hinge device 1b has the same con-
figuration as the hinge device 1a except that the rotary
damper 5b serves as the rotary damper 5a.

[0033] Asdescribed above, the hinge device 1ais con-
figured of the mounting and dismounting device 4 and
the rotary damper 5a. The mounting and dismounting
device 4 is configured of a shaft 11, a stationary core 12,
a linear core 13, a slider 14, a rotary core 15, a housing
16, and a spring 17.

[0034] The mounting of the one end side of the shaft
11 on the damper case 8 is performed by passing a
mounting screw 18 through a through-hole 8a formed in
the damper case 8 and screwing the mounting screw 18
to a female screw hole 11a formed on the one end side
of the shaft 11. The mounting of the housing 16 on the
toilet bowl 3 is performed by inserting the smaller-diam-
eter lower end side of the housing 16 into a mounting
hole 3a of the toilet bowl 3 with washers 19 and 20 inter-
posed therebetween and screwing the housing 16 and a
mounting jig 21 to each other with the toilet bowl 3 inter-
posed therebetween. The screwing is performed using
a nut 22 and a washer-equipped mounting bolt 23, as
will be described later.

[0035] Figs. 3(a), 3(b), and 3(c) respectively are a plan
view, a side view, and a longitudinal sectional view of the
housing 16. The housing 16 has a hollow cylindrical
shape and is formed by making a first space 16a face on
one end face on the open upper end side and making a
screw hole 16b and a washer accommodation groove
16c¢ face on the other end face of the closed lower end
side. The first space 16a is formed by a first inner diam-
eter portion 16a1 having the largest diameter, a second
inner diameter portion 16a2 having a secondly large di-
ameter, and a third inner diameter portion 16a3 having
the smallest diameter. The spring 17 is accommodated
in the third inner diameter portion 16a3, and the linear
core 13 accommodating the rotary core 15 and the slider
14, and the stationary core 12 are stacked in this order
on the spring 17, so that these members are stored in
the first space 16a. A male screw is formed on the outer
periphery of the stationary core 12, and the male screw
is screwed to a female screw formed on the inner periph-
ery of the first inner diameter part 16a1, whereby the
stationary core 12 is fixed to the first inner diameter por-
tion 16a1, as shown in a partially enlarged exploded per-
spective view of Fig. 4. In Fig. 4, the same portions as
those in Fig. 2 are denoted by the same reference nu-
merals, and description thereof is omitted.

[0036] The stationary core 12 is fixed to the housing
16 in this manner, whereby the linear core 13 and the
rotary core 15 are accommodated in the housing 16 while
being urged upward from below by the spring 17. At this
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time, the linear core 13 is accommodated in the housing
16 so as to be linearly movable along an axial center
direction of the housing 16, as will be described later,
and configures a linear movement member. The rotary
core 15 is accommodated in the housing 16 so as to be
rotatable around an axial center of the housing 16, as
will be described later, and configures a rotating member.
Further, the stationary core 12 which is fixed to the hous-
ing 16 configures a fixed member. The fixing of the sta-
tionary core 12 to the housing 16 is not limited to the
above-described screwing and may be performed by
press fit, fitting, or the like to the housing 16. Further, at
the time of the fixing, the fixing may also be assisted by
applying an adhesive to a fixing location, welding the fix-
ing location, or the like.

[0037] Fig. 5 is a partially cutaway side view showing,
in a cutaway manner, the mounting and dismounting de-
vice 4 in a state where the toilet seat/toilet lid unit 2 is
mounted on the toilet bowl 3. The mounting and dis-
mounting device 4 in this state is in an unlocked state
where the engagement between the toilet seat/toilet lid
unit 2 and the toilet bowl 3 can be released. In Fig. 5, the
same portions as those in Figs. 2 and 3 are denoted by
the same reference numerals, and description thereof is
omitted.

[0038] The screwing between the housing 16 and the
mounting jig 21 is performed by fitting an upper end por-
tion of the mounting jig 21 to the lower end outer periphery
of the housing 16 projecting from the mounting hole 3a
(refer to Fig. 2) and screwing a head portion of the wash-
er-equipped mounting bolt 23 to the screw hole 16b (refer
to Fig. 3) at the lower end of the housing 16. The lower
end of the washer-equipped mounting bolt 23 is screwed
in advance to the nut 22 fitted to the lower end of the
mounting jig 21.

[0039] Figs. 6(a) and 6(b) respectively are a perspec-
tive view and a side view of the shaft 11. The shaft 11
has a first shaft portion 11a in which a fixing groove 11a1
is formed, and a second shaft portion 11b having a larger
diameter than the first shaft portion 11a. And a third shaft
portion 11c having a larger diameter than the second
shaft portion 11b, and a fourth shaft portion 11d having
the same diameter as the second shaft portion 11b are
provided on the second shaft portion 11b side. The fourth
shaft portion 11d at one end on the second shaft portion
11b side is fixed to the damper case 8 with the mounting
screw 18, as described above, whereby the shaft 11 is
mounted on the toilet seat/toilet lid unit 2 side. The diam-
eter of the third shaft portion 11c is arbitrary. However,
in this embodiment, the diameter of the third shaft portion
11c is set to be larger than the diameters of the second
and fourth shaft portions 11b and 11d. Further, an end
face which is formed at a step protruding from the first
shaft portion 11a, of the second shaft portion 11b, serves
as a pressing surface 11b1 which comes into contact
with one end face of the linear core 13 and presses the
linear core 13.

[0040] Figs. 7(a), 7(b), 7(c), and 7(d) respectively are
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a perspective view, a side view, a bottom view, and a
longitudinal sectional view of the stationary core 12.
[0041] The stationary core 12 has a hollow cylindrical
shape, and on one end face at the upper end thereof, a
first insertion opening 12a serving as an entrance and
exit for the shaft 11 is formed to have a diameter to allow
insertion of the first shaft portion 11a and the second
shaft portion 11b of the shaft 11. The stationary core 12
is accommodated in the first space 16a of the housing
16 with the first insertion opening 12a exposed, and is
fixed thereto, as described above.

[0042] A second space 12b is formed in the hollow in-
terior of the stationary core 12 to communicate with the
firstinsertion opening 12a. Further, on the inner periphery
surrounding the second space 12b, a plurality of guide
grooves 12c are formed along the insertion direction of
the shaft 11 through the first insertion opening 12a, that
is, along an axial center direction of the stationary core
12. In this embodiment, four guide grooves 12c are re-
spectively provided at four locations at equal intervals
around the axial center of the shaft 11 and in the same
length. Further, the stationary core 12 has, on the other
end face side where the second space 12b faces, a guide
wall 12d formed by making the wall surface of the inner
periphery protrude from a terminal end of the guide
groove 12c. The protruding height of the guide wall 12d
from the other end face of the stationary core 12 is the
maximum at the terminal end portion of one guide groove
12c, gradually decreases toward the neighboring guide
groove 12¢, and becomes minimum at a location reach-
ing the neighboring guide groove 12c. The guide wall 12d
configures a guide cam, and the protruding end face of
the guide wall 12d comes into contact with an inclined
end face 15e of a B-linear guide 15d (described later) of
the rotary core 15, thereby serving as a raceway surface
for guiding the rotation of the rotary core 15.

[0043] Fig. 8(a) is a perspective view of the linear core
13 and the slider 14, Figs. 8(b), 8(c), 8(d), and 8(e) re-
spectively are a plan view, a side view, a bottom view,
and a longitudinal sectional view of the linear core 13,
and Figs. 8(f) and 8(g) respectively are a plan view and
a side view of the slider 14.

[0044] The slider 14 configures a slide member having
an embracing portion 14a and a slide guide portion 14b.
The embracing portion 14a has a semicircular arc shape
when viewed in a planar view and is engaged with the
fixing groove 11a1 of the shaft 11 to embrace the shaft
11. The slide guide portion 14b has a T-shape when
viewed in a side view and is formed integrally with the
embracing portion 14a to be continuous with the embrac-
ing portion 14a and protrude from an upper end face of
the embracing portion 14a. The fixing groove 11a1 (refer
to Fig. 6) is formed by making the diameter of a part of
the first shaft portion 11a smaller than the diameter of
the other part of the first shaft portion 11a, and the depth
of the groove is set to be a depth which accommodates
the thickness of the embracing portion 14a of the slider
14. Further, the axial length of the fixing groove 11a1 is



15 EP 3 305 152 A1 16

formed to have a length which accommodates the height
of the embracing portion 14a.

[0045] The embracing portion 14a has a circular arc
surface along the outer periphery of the fixing groove
11a1 on the inner periphery which is a contact surface
with the fixing groove 11a1, and the radius of the inner
periphery has the same size as the radius of the shaft 11
at the portion of the fixing groove 11a1. Therefore, the
embracing portion 14a of the slider 14 is engaged with
the fixing groove 11a1 in close contact therewith and em-
braces the shaft 11. The embracing portion 14a of the
slider 14 is engaged with the fixing groove 11a1 in close
contact therewith, whereby fixing surfaces 14c and 14c
which are formed on the upper and lower end faces of
the embracing portion 14a come into contact with fixing
surfaces 11a2 and 11a2 of the shaft 11, which stand up
atboth ends of the fixing groove 11a1, and thus the move-
ment in the axial center direction of the shaft 11 Is re-
stricted.

[0046] The linear core 13 also has a hollow cylindrical
shape, and a second insertion opening 13a which serves
as an entrance and exit for the shaft 11 is formed on one
end face of the closed upper end. The second insertion
opening 13ais set to have a diameter slightly larger than
the diameter of the first shaft portion 11a, into which the
first shaft portion 11a of the shaft 11 is inserted and the
second shaft portion 11b is not inserted, and is disposed
to be continuous with the firstinsertion opening 12a when
the linear core 13 is accommodated in the second space
12b of the stationary core 12. The second insertion open-
ing 13a is formed in a shape and strength capable of
supporting the shaft 11 in a case where a load in a radial
direction is applied to the inserted shaft 11. A third space
13b is formed in the hollow interior of the linear core 13
to communicate with the second insertion opening 13a.
The embracing portion 14a of the slider 14 is accommo-
dated in the third space 13b.

[0047] Further, aslide groove 13cis formed at the sec-
ond insertion opening 13a of the linear core 13 to com-
municate with the second insertion opening 13a. The
slide groove 13c accommodates the slide guide portion
14b of the slider 14 and is fitted to the slide guide portion
14b. Further, the slide groove 13c holds the slide guide
portion 14b so as to be slidable in a direction orthogonal
to the insertion direction of the shaft 11, that is, in the
radial direction of the linear core 13 from the axial center
of the linear core 13. In this embodiment, a pair of slide
grooves 13cis provided at two locations facing each other
with the opening center of the second insertion opening
13ainterposed therebetween. The slider 14 is configured
of a pair of members having a shape in which a cylindrical
member is divided into two parts in a diametrical direction
with respect to the central axis thereof, formed symmet-
rically in a mirrorimage with respect to the opening center
of the second insertion opening 13a, and disposed sym-
metrically in the respective slide grooves 13c. Therefore,
the embracing portions 14a of the sliders 14 embrace
the fixing groove 11a1 from both sides with the axial cent-
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er of the shaft 11 interposed therebetween. At this time,
the slide guide portion 14b of the slider 14 comes into
close contact with the outer periphery of the first shaft
portion 11a on the upper side of the fixing groove 11a1.
[0048] Further, an A-linear guide 13d configuring a first
guided strip is formed on the outer periphery of the linear
core 13 to protrude therefrom. The A-linear guide 13d
has a protruding shape which is fitted to the groove shape
of the guide groove 12c formed on the inner periphery of
the stationary core 12. That is, the protruding width di-
mension of the A-linear guide 13d is narrower than the
groove width dimension of the guide groove 12c¢, and the
protruding height dimension of the A-linear guide 13d is
set to be slightly lower than the groove depth dimension
of the guide groove 12c. Further, the protruding length
dimension of the A-linear guide 13d is set to be shorter
than the groove length dimension of the guide groove
12c. In this embodiment, four A-linear guides 13d are
respectively provided at four locations at equal intervals
around the axial center of the linear core 13 and in the
same shape and parallel to the axial center of the linear
core 13. With this configuration, the linear core 13 is ac-
commodated in the second space 12b of the stationary
core 12, whereby the A-linear guides 13d are respectively
guided by the guide grooves 12c to be linearly movable
in the insertion direction of the shaft 11 along the guide
grooves 12c.

[0049] Further, the third space 13b faces on the other
end face 13e of the linear core 13, which is open. The
other end face 13e is formed to have a mountain shape
having, as the top thereof, an end face portion in a for-
mation direction of each of the A-linear guides 13d, that
is, an extension line direction of each of the A-linear
guides 13d. The A-linear guides 13d are provided at four
locations, and therefore, the tops of mountain-shaped
forms are formed at four locations on the other end face
13e. The other end face 13e configures a mountain-
shaped cam and comes into contact with the inclined end
face 15e of the B-linear guide 15d (described later) of
the rotary core 15, thereby serving as a raceway surface
for guiding the rotation of the rotary core 15.

[0050] Figs. 9(a), 9(b), 9(c), and 9(d) respectively are
a perspective view, a plan view, a side view, and a lon-
gitudinal sectional view of the rotary core 15.

[0051] The rotary core 15 has a cylindrical shape hav-
ing a small diameter portion 15a with a small outer diam-
eter and a large diameter portion 15b with a large outer
diameter, and an insertion hole 15c penetrates and is
open along the axial center thereof. The insertion hole
15c is disposed to be continuous with the second inser-
tion opening 13a of the linear core 13 when the small
diameter portion 15a is fitted to the third space 13b of
the linear core 13. The diameter of the insertion hole 15¢
is setto the same diameter as that of the second insertion
opening 13a and has a dimension to allow insertion of
the first shaft portion 11a of the shaft 11.

[0052] The B-linear guide 15d configuring a second
guided strip is formed on the outer periphery of the large
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diameter portion 15b to protrude therefrom. In this em-
bodiment, four B-linear guides 15d are respectively pro-
vided at four locations at equal intervals around the axial
center of the rotary core 15 and in the same shape and
parallel to the axial center of the rotary core 15. The B-
linear guide 15d has a shape which is fitted in a prede-
termined length to the guide groove 12c¢ of the stationary
core 12, and the protruding width and protruding height
dimensions of the B-linear guide 15d are made to be the
same as those of the A-linear guide 13d of the linear core
13. The upper end face of the B-linear guide 15d is made
to be the inclined end face 15e. The inclined end face
15e is inclined at the same angle as the inclination angle
of the mountain-shaped form which is formed on the other
end face 13e of the linear core 13 and the inclination
angle of the guide wall 12d which is formed in the sta-
tionary core 12, and functions as a slide cam.

[0053] The bottom surface of the large diameter portion
15b is set as a biasing surface which is urged by the
spring 17. The spring 17 configures an elastic member
which biases the linear core 13 and the rotary core 15
toward the one end face side of the stationary core 12.
The spring 17 exerts a resilient force along the central
axes of the rotary core 15, the linear core 13, the station-
ary core 12, and the shaft 11. In this embodiment, a com-
pression coil spring is used as the spring 17. However,
there is no limitation thereto.

[0054] In a state where the small diameter portion 15a
of the rotary core 15 is fitted to the third space 13b of the
linear core 13 and the linear core 13 and the rotary core
15 are accommodated in the stationary core 12, the A-
linear guide 13d is accommodated in the guide groove
12c¢, and the B-linear guide 15d is partially accommodat-
ed in the guide groove 12c. In this state, the distance
between the A-linear guide 13d and the B-linear guide
15d is the shortest and the B-linear guide 15d is fitted in
a predetermined length to the guide groove 12c. At this
time, in the rotary core 15, the large diameter portion 15b
is accommodated in the second space 12b of the sta-
tionary core 12 such that the B-linear guide 15d is guided
in a predetermined length by the guide groove 12c and
is linearly movable in a predetermined length in the in-
sertion direction of the shaft 11.

[0055] The B-linear guide 15d is set to have a protrud-
ing length dimension to make it deviate from the guide
groove 12c if the inclined end face 15e is pushed by the
top of the mountain-shaped form which is formed on the
other end face 13e of the linear core 13 beyond the pro-
truding height of the guide wall 12d, so that the inclined
end face 15e is separated from the linear core 13 beyond
the protruding height of the guide wall 12d. When the B-
linear guide 15d deviates from the guide groove 12c, the
rotary core 15 becomes rotatable relative to the linear
core 13 while the small diameter portion 15a is rotatably
fitted to the third space 13b of the linear core 13.
[0056] Further, on the upper end face of the small di-
ameter portion 15a, a control piece 15f is formed in a
projection shape to extend from the upper end face. The
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outer periphery of the control piece 15f is formed as a
circular arc surface flush with the outer periphery of the
small diameter portion 15a, and the end face of the con-
trol piece 15f on the side facing the axial center of the
rotary core 15 is formed as a plane. The control piece
15f rotates, thereby coming into contact with the outer
periphery of the embracing portion 14a of the slider 14,
whereby the slider 14 with the slide guide portion 14b
held in the slide groove 13c is slid in a direction toward
the axial center of the linear core 13. Then, the embracing
portion 14a is engaged with the fixing groove 11a1
formed in the first shaft portion 11a inserted into the first
and second insertion openings 12a and 13a and the in-
sertion hole 15c.

[0057] The shaft 11 shown in Fig. 6 is set to have a
length dimension in which, when the other end of the
shaft 11 isinserted into the housing 16, the long first shaft
portion 11a further on the lower side than the fixing
groove 11a1 islocated in the insertion hole 15c¢, the fixing
groove 11a1 is located in the third space 13b of the linear
core 13, and the short first shaft portion 11a further on
the upper side than the fixing groove 11a1 is located in
the second insertion opening 13a of the linear core 13.

[0058] In this embodiment, a pair of control pieces 15f
is provided at two locations facing each other by 180°
with the axial center of the rotary core 15 interposed ther-
ebetween. The planes facing each other, of the control
pieces 15f, are separated from each other by a distance
W to clamp the pair of embracing portions 14a fitted to
the fixing grooves 11a1, and the space between the
planes serves as a lock restricting space. If the rotary
core 15 rotates together with the control pieces 15f such
that the respective embracing portions 14a are located
in the lock restricting space, as shown in the plan view
of Fig. 10 (a), and the planes of the control pieces 15f
come into contact with the circular arc-shaped outer pe-
ripheral surfaces of the embracing portions 14a, the em-
bracing portions 14a are in a close contact state of being
fitted to the fixing groove 11a1. In this state, the fixing
surfaces 14c of the embracing portion 14a come into con-
tact with the fixing surfaces 11a2 of the shaft 11, so that
the movement in the axial direction of the shaft 11 is
restricted. The contact location between the circular arc-
shaped outer peripheral surface of the embracing portion
14a and the planes of the control piece 15f is regarded
as a lock point (a point L) and shown as a point L in Figs.
8(a) and 9(a).

[0059] The lock point of the embracing portion 14a is
at the center position of the arc of the outer periphery
and the lock point of the control piece 15f is at the center
position in the width direction on the plane. If the rotary
core 15 rotates together with the control pieces 15f from
this state where the lock points are matched with each
other, so that the lock points of the control pieces 15f
rotate by 90° to the positions shown in the plan view of
Fig. 10(b), the movement of the embracing portions 14a
which have been confined in the restricting space is re-
leased. For this reason, the embracing portions 14a can
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move in directions away from each other indicated by
arrows in the drawing. Therefore, the embracing portions
14a are separated from the fixing groove 11a1, whereby
the movement in the axial direction of the shaft 11 is
allowed.

[0060] Figs. 10(c) and 10(d) are perspective views
when the mounting and dismounting device 4 is viewed
from obliquely above with the shaft 11 removed, in which
Fig. 10(c) shows a state where the control pieces 15f are
at the rotational positions shown in Fig. 10(a), and Fig.
10(d) shows a state in which the control pieces 15f are
rotated by 90° to be at the rotational positions shown in
Fig. 10(b) and the embracing portions 14a are separated
from each other.

[0061] In the state shown in Fig. 10(c), a distance Va
between the inner peripheries facing each other, of the
embracing portions 14a, is smaller than a diameter ¢ of
the second insertion opening 13a of the linear core 13
(Va<¢). Forthis reason, a state is created where the inner
peripheries of the respective embracing portions 14a en-
ter inside the inner periphery of the second insertion
opening 13a, so that the respective embracing portions
14a have contracted. In this state, the respective em-
bracing portions 14a are engaged with the fixing grooves
11a1 in close contact therewith. Figs. 11(a) and 11(b)
are perspective views showing the relative relationship
between the embracing portions 14a and the fixing
groove 11a1 in the locked state, in which Fig. 11(a) is a
perspective view when the locked state is viewed from
obliquely above and Fig. 11(b) is a perspective view as
viewed from the bottom side. In Figs. 11(a) and 11(b),
the same portions as those in Figs. 6 and 10 are denoted
by the same reference numerals, and description thereof
is omitted.

[0062] On the other hand, in the state shown in Fig.
10(d), adistance Vb between the inner peripheries facing
each other, of the embracing portions 14a, is larger than
the diameter ¢ of the second insertion opening 13a of the
linear core 13 (Vb>¢). For this reason, a state is created
where the inner peripheries of the respective embracing
portions 14a protrude to the outside of the inner periphery
of the second insertion opening 13a, so that the respec-
tive embracing portions 14a have expanded. In this state,
the respective embracing portions 14a are separated
from the fixing groove 11a1, so that the engagement be-
tween the embracing portions 14a and the fixing groove
11a1 is released. Fig. 12(a) and 12(b) are perspective
views showing the relative relationship between the em-
bracing portions 14a and the fixing groove 11a1 in the
unlocked state, in which Fig. 12(a) is a perspective view
when the unlocked state is viewed from obliquely above
and Fig. 12(b) is a perspective view as viewed from the
bottom side. In Figs. 12(a) and 12(b), the same portions
as those in Figs. 6 and 10 are denoted by the same ref-
erence numerals, and description thereof is omitted.
[0063] The mounting and dismounting device 4 ac-
cording to this embodiment is configured of the shaft 11
having one end which is mounted on the toilet seat/toilet
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lid unit 2 side, and the housing 16 which is mounted on
the toilet bowl 3 side, as described above. The stationary
core 12 is fixed to the first space 16a of the inside of the
housing 16, and the linear core 13 and the rotary core
15 are accommodated in series in the second space 12b
of the inside of the stationary core 12 with the first and
second insertion openings 12a and 13a communicating
with the insertion hole 15c. The small diameter portion
15a of the rotary core 15 is fitted to the third space 13b
of the inside of the linear core 13 accommodated in the
second space 12b. The rotary core 15 and the linear core
13 are urged toward the one end face side of the station-
ary core 12 by the spring 17.

[0064] Inalocking operationin which the toilet seat/toi-
let lid unit 2 is mounted on and fixed to the toilet bowl 3,
the following first operation is performed, whereby a sec-
ond operation and a third operation are performed con-
secutively.

(First Operation)

[0065] The mounting of the toilet seat/toilet lid unit 2
on the toilet bowl 3 is performed by gripping the toilet
seat/toilet lid unit 2, inserting the other end of the shaft
11 mounted on the toilet seat/toilet lid unit 2 into the first
insertion opening 12a of the stationary core 12 fixed to
the housing 16 mounted on the toilet bowl 3, and pressing
the toilet seat/toilet lid unit 2 against the toilet bowl 3. The
other end of the shaft 11 inserted into the first insertion
opening 12a of the stationary core 12 passes through
thefirstinsertion opening 12a. However, the second shaft
portion 11b cannot pass through the second insertion
opening 13aformed in the linear core 13 and the pressing
surface 11b1 of the second shaft portion 11b comes into
contact with one end face of the linear core 13 around
the second insertion opening 13a. Here, if the toilet
seat/toilet lid unit 2 is pushed vertically downward with a
certain force exceeding the resilient force of the spring
17 and pressed against the toilet bowl 3, the second shaft
portion 11b pushes the linear core 13.

(Second Operation)

[0066] The operation of the linear core 13 in a rectilin-
ear movement direction parallel to the insertion direction
of the shaft 11 is restricted by the A-linear guide 13d and
the guide groove 12c. Therefore, with the force of pushing
the toilet seat/toilet lid unit 2 to the toilet bowl 3, the linear
core 13 linearly moves toward the other end face side of
the housing 16 against the resilient force of the spring 17
while the A-linear guide 13d is guided by the guide groove
12c. The rotary core 15 is operably disposed in contact
with the other end face 13e of the linear core 13.

[0067] A partial range in a predetermined length of the
B-linear guide 15d of the rotary core 15 is accommodated
in the guide groove 12c, and in this partial range, the
operation in the rectilinear movement direction parallel
to the insertion direction of the shaft 11 is restricted.
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Therefore, the inclined end face 15e of the rotary core
15 is pushed by the top of the mountain-shaped form
formed on the other end face 13e of the linear core 13
by the above-described linear movement of the linear
core 13, sothattherotary core 15 linearly moves together
with the linear core 13 to the other end face side of the
housing 16 against the resilient force of the spring 17. At
this time, the B-linear guide 15d is fitted to the guide
groove 12c only in a partial range of a predetermined
length, and therefore, if the rotary core 15 linearly moves
by being pushed beyond the protruding height of the
guide wall 12d, the B-linear guide 15d deviates from the
guide groove 12c.

[0068] Fig. 13 is a partially cutaway side view showing,
in a cut-away manner, the mounting and dismounting
device 4 in the pushed state where the B-linear guide
15d has deviated from the guide groove 12c¢ by being
pushed by the shaft 11. In Fig. 13, the same portions as
those in Fig. 5 are denoted by the same reference nu-
merals, and description thereof is omitted. In this pushed
state, as shown in the drawing, the linear core 13 and
the rotary core 15 are driven under the firstinternal space
12b of the stationary core 12 and the inclined end face
15e of the B-linear guide 15d is located at a position lower
than the protruding height of the guide wall 12d indicated
by the broken line.

[0069] Ifthe B-linear guide 15d deviates from the guide
groove 12c, the rotary core 15 becomes rotatable around
the axial center thereof while being guided by the third
space 13b of the linear core 13, to which the small diam-
eter portion 15ais fitted. For this reason, the inclined end
face 15e of the rotary core 15 slides up on the inclined
surface of the mountain-shaped other end face 13e of
the linear core 13, so that the rotary core 15 rotates with
the inclined other end face 13e of the linear core 13 as
a raceway surface.

[0070] Thereafter, if the force of pressing the toilet
seat/toilet lid unit 2 against the toilet bowl 3 becomes
equal to or less than the resilient force of the spring 17,
the rotary core 15 is urged by the spring 17, thereby being
pushed back toward the one end face side of the housing
16. If the rotary core 15 is pushed back, the inclined end
face 15e comes into contact with the protruding end of
the guide wall 12d. Since the protruding height of the
guide wall 12d gradually decreases toward the neighbor-
ing guide groove 12c, the rotary core 15 is pushed back
toward the one end face side of the housing 16 by being
urged by the spring 17, whereby the rotary core 15 further
rotates while the inclined end face 15e is guided by the
protruding end of the guide wall 12d. In this embodiment,
since the guide grooves 12c are provided at four locations
atequal intervals around the axial center of the stationary
core 12, the rotary core 15 rotates by 90°.

(Third Operation)

[0071] With this rotation, the control pieces 15f which
exist in the third space 13b of the linear core 13 also
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rotate. The slide guide portions 14b of the sliders 14 are
slidably held in the slide grooves 13c of the linear core
13, and the rotating control pieces 15f come into contact
with the embracing portions 14a ofthe sliders 14, thereby
sliding the sliders 14 along the slide grooves 13c in a
direction toward the axial center of the linear core 13. If
the rotary core 15 rotates such that the inclined end face
15e reaches the neighboring guide groove 12c, and the
rotary core 15 rotates by 90°, the control pieces 15f also
rotate by 90°, so that the lock points of the control pieces
15f and the embracing portions 14a are matched with
each other, as shown in Fig. 10(a).

[0072] For this reason, the embracing portions 14a of
the sliders 14 are engaged with the fixing groove 11a1
formed in the first shaft portion 11a of the shaft 11, in a
form of interposing the fixing groove 11a1 therebetween,
as shown in Fig. 11. The embracing portions 14a are
engaged with the fixing groove 11a1, whereby the shaft
11 cannot come outofthe housing 16, and thus the locked
state is created where the toilet seat/toilet lid unit 2 is
mounted on and fixed to the toilet bowl 3. If the rotary
core 15 rotates by 90°, so that the inclined end face 15e
reaches the neighboring guide groove 12c, the B-linear
guide 15d is pushed back by being urged by the spring
17 and returns to the initial state where the B-linear guide
15d is fitted to the neighboring guide groove 12c in a
predetermined length.

[0073] Fig. 14isa partially cutaway side view showing,
in a cutaway manner, the mounting and dismounting de-
vice 4 in this locked state. In Fig. 14, the same portions
as those in Fig. 13 are denoted by the same reference
numerals, and description thereof is omitted. In the
locked state, as shown in the drawing, the control pieces
15f clamp the outer peripheries of the embracing portions
14a and the inner peripheries of the embracing portions
14a interpose the fixing groove 11a1 therebetween.
[0074] Further, an operation of removing the toilet
seat/toilet lid unit 2 from the toilet bowl 3 is performed by
releasing the locked state by the next fourth operation
and continuing a fifth operation and a sixth operation.

(Fourth Operation)

[0075] The toilet seat/toilet lid unit 2 mounted on the
toilet bowl 3 is gripped and pressed vertically downward
against the toilet bowl 3 again.

(Fifth Operation)

[0076] The fifth operation is the same as the second
operation at the time of the locking operation. That is, the
linear core 13 is pushed by the second shaft portion 11b
of the shaft 11 with the force of pressing the toilet seat/toi-
let lid unit 2 against the toilet bowl 3, thereby linearly
moving toward the other end face side of the housing 16
again. The rotary core 15 also linearly moves toward the
other end face side of the housing 16 again together with
the linear core 13 with the linear movement of the linear
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core 13. If the rotary core 15 linearly moves by being
pushed beyond the protruding height of the guide wall
12d, the B-linear guide 15d deviates from the guide
groove 12c again.

[0077] Ifthe B-linear guide 15d deviates from the guide
groove 12c, the rotary core 15 becomes rotatable around
the axial center thereof again. For this reason, the rotary
core 15 rotates with the inclined other end face 13e of
the linear core 13 as a raceway surface. Thereafter, if
the force of pressing the toilet seat/toilet lid unit 2 against
the toilet bowl 3 becomes equalto or less than the resilient
force of the spring 17 again, the rotary core 15 is pushed
back toward the one end face side of the housing 16 by
being urged by the spring 17, and the rotary core 15 ro-
tates again by 90° while the inclined end face 15e is guid-
ed by the protruding end of the guide wall 12d.

(Sixth Operation)

[0078] With this rotation, the control piece 15f also ro-
tates, and the control piece 15f moves from a rotational
position where the embracing portion 14a is engaged
with the fixing groove 11a1. Ifthe control piece 15f rotates
by 90°, so that the lock point of the control piece 15f is
separated by 90° from the lock point of the embracing
portion 14a, as shownin Fig. 10(b), the slider 14 becomes
slidable in a direction in which the embracing portion 14a
is separated from the fixing groove 11a1. As a result, the
shaft 11 is pulled out from the housing 16, whereby the
embracing portions 14a move away from each other by
being pushed by the shaft 11, and thus the unlocked state
shown in Fig. 12 is created where it is possible to pull the
shaft 11 out from the housing 16. If the rotary core 15
rotates by 90°, so that the inclined end face 15e reaches
the neighboring guide groove 12c¢, the B-linear guide 15d
is pushed back by being urged by the spring 17, thereby
returning again to the initial state where the B-linear guide
15d is fitted to the neighboring guide groove 12c in a
predetermined length.

[0079] Fig. 5 described above shows the mounting and
dismounting device 4 in this unlocked state. In this draw-
ing, the control piece 15f is not seen by being shaded by
the shaft 11. However, in the unlocked state, the control
piece 15f does not exist in a sliding direction of the em-
bracing portion 14a, so that the slider 14 becomes slid-
able along the slide groove 13c.

[0080] The B-linear guides 15d provided at four loca-
tions at equal intervals around the axial center of the ro-
tary core 15 deviate from the guide grooves 12c provided
at four locations at equal intervals around the axial center
of the stationary core 12, whereby the rotation of the ro-
tary core 15 described above is performed. Therefore,
the deviation of the B-linear guide 15d from the guide
groove 12c is performed every time the rotary core 15
rotates by one quarter, and thus the locked state and the
unlocked state of the shaft 11 alternately appear.
[0081] In this manner, according to the mounting and
dismounting device 4 of this embodiment, the operation
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of mounting the toilet seat/toilet lid unit 2 on the toilet
bowl 3 and the operation of removing the toilet seat/toilet
lid unit 2 from the toilet bowl 3 are performed merely by
simply pressing the toilet seat/toilet lid unit 2 against the
toiletbowl 3. Forthis reason, it becomes possible to easily
remove the toilet seat/toilet lid unit 2 from the toilet bowl
3 without performing a cumbersome and difficult opera-
tioninwhich an unlocking operation of pushing apressing
member is performed simultaneously with both hands
with respect to the respective mounting and dismounting
devices configuring two hinge devices, as in the mounting
and dismounting device of the related art disclosed in
PTL 1, which is used for a western-style toilet. Therefore,
it becomes possible to easily perform cleaning or main-
tenance of the western-style toilet, or work of replacing
the toilet seat/toilet lid unit 2.

[0082] Further, according to the mounting and dis-
mounting device 4 of this embodiment, insertion and ex-
traction of the shaft 11 into and from the housing 16 are
performed by sliding the sliders 14 in a direction orthog-
onal to the insertion direction of the shaft 11, thereby
causing the fixing groove 11a1 of the shaft 11 and the
embracing portions 14a of the sliders 14 to be engaged
with each other or releasing the engagement between
the fixing groove 11a1 and the embracing portions 14a.
For this reason, the locking operation of creating a state
of causing the shaft 11 not to be pulled out from the hous-
ing 16, and the unlocking operation of creating a state of
causing the shaft 11 to be pulled out from the housing
16 are performed regardless of the rotational position of
the shaft 11 and the rotational position of each member
on the housing 16 side, and the mounting and dismount-
ing of the toilet seat/toilet lid unit 2 on and from the toilet
bowl 3 can be easily performed without considering the
rotational position of each member. Therefore, regard-
less of the rotational position of the shaft 11 or the rotary
core 15 at the time of insertion of the shaft 11 into the
housing 16, it is possible to easily insert the shaft 11 into
the housing 16 which is a mating member.

[0083] Further, according to the mounting and dis-
mounting device 4 of this embodiment, the linear core 13
is guided with the A-linear guides 13d provided at four
locations at equal intervals around the axial center there-
of fitted to the guide grooves 12c provided at four loca-
tions at equal intervals around the axial center of the sta-
tionary core 12, and therefore, the linear core 13 stably
linearly moves. Further, the rotary core 15 is also guided
by the four guide grooves 12c¢ due to the inclined end
faces 15e of the B-linear guides 15d provided at four
locations at equal intervals around the axial center of the
rotary core 15 being pushed by the tops of the mountain-
shaped forms provided at four locations at equal intervals
on the other end face 13e of the linear core 13, and there-
fore, the rotary core 15 stably linearly moves together
with the linear core 13.

[0084] Further, according to the mounting and dis-
mounting device 4 of this embodiment, the fixing groove
11a1 of the shaft 11 and the embracing portion 14a of
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the slider 14 are engaged with each other by the embrac-
ing portion 14a having an outer shape conforming to the
groove shape of the fixing groove 11a1 being fitted to the
fixing groove 11a1. For this reason, the engagement be-
tween the fixing groove 11a1 and the embracing portion
14a is firmly performed, so that the shaft 11 does not
reliably come out of the housing 16.

[0085] Further, according to this embodiment, itis pos-
sible to provide the hinge devices 1a and 1b supporting
the toilet seat/toilet lid unit 2 on the toilet bowl 3 so as to
be opened and closed freely, by using the mounting and
dismounting devices 4 capable of easily mounting and
dismounting the toilet seat/toilet lid unit 2 on and from
the toilet bowl 3 without performing a cumbersome and
difficult operation.

[0086] In the embodiment described above, a case
where the mounting and dismounting device 4 is config-
ured by mounting the shaft 11 on the damper case 8 and
mounting the housing 16 on the toilet bowl 3 has been
described. However, contrary to this, it is also possible
to configure the mounting and dismounting device 4 by
mounting the housing 16 on the damper case 8 and
mounting the shaft 11 on the toilet bowl 3.

[0087] Further, the mounting of the shaft 11 on the
damper case 8 is performed using the mounting screw
18, and the mounting of the housing 16 on the toilet bowl
3 is performed using the mounting jig 21. However, these
mounting manners are not limited to the manners of the
embodiment described above. As long as the shaft 11 is
fixed to the damper case 8 and the housing 16 is fixed
to the toilet bowl 3, the same operation and effects as
those in the embodiment described above can be exhib-
ited even in other mounting methods.

Industrial Applicability

[0088] In the embodiment described above, a case
where the mounting and dismounting device according
to the present invention and the hinge device using the
mounting and dismounting device are applied to a west-
ern-style toilet has been described. However, the mount-
ing and dismounting device according to the present in-
vention and the hinge device using the mounting and
dismounting device are not limited to the western-style
toilet and can also be likewise applied to other devices
having a structure in which an object on one side is de-
tachably mounted on an object on the other side, and the
same operation and effects are exhibited.

Reference Signs List
[0089]

1a, 1b: hinge device

2: toilet seat/toilet lid unit (object on one side)
3: toilet bowl (object on the other side)

4: mounting and dismounting device

5a, 5b: rotary damper
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6: toilet lid

7: toilet seat

8: damper case

9a, 9b: rotary shaft

11: shaft

11a: first shaft portion

11a1: fixing groove

11a2: fixing surface

11b: second shaft portion

11b1: pressing surface

11c¢: third shaft portion

11d: fourth shaft portion

12: stationary core (fixed member)
12a: first insertion opening

12b: second space

12c: guide groove

12d: guide wall

13: linear core (linear movement member)
13a: second insertion opening

13b: third space

13c: slide groove

13d: A-linear guide (first guided strip)
13e: other end face of linear core 13
14: slider (slide member)

14a: embracing portion

14b: slide guide portion

14c: fixing surface

15: rotary core (rotating member)
15a: small diameter portion

15b: large diameter portion

15c: insertion hole

15d: B-linear guide (second guided strip)
15e: inclined end face

15f: control piece

16: housing

16a: first space

17: spring (elastic member)

L: lock point

Claims

1. A mounting and dismounting device (4) for detach-
ably mounting an object (2) on one side, on an object
(3) on the other side by mounting the object (2) on
one side, on the object (3) on the other side by en-
gagement between the object (2) on one side and
the object (3) on the other side and separating the
object (2) on one side from the object (3) on the other
side by releasing the engagement between the ob-
ject (2) on one side and the object (3) on the other
side,
characterized in that;
the device (3) comprises:

a shaft (11) which has a first shaft portion (11a)
with a fixing groove (11a1) formed therein, and
a second shaft portion (11b) having a larger di-
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ameter than the first shaft portion (11a), and in
which one end on the second shaft portion (11b)
side is mounted on the side of the object (2) on
one side;

a housing (16) which has a first space (16a) fac-
ing one end face and is mounted on the side of
the object (3) on the other side;

a fixed member (12) having a first insertion
opening (12a) formed on one end face with a
diameter to allow insertion of the first shaft por-
tion (11a) and the second shaft portion (11b), a
second space (12b) communicating with the first
insertion opening (12a), a plurality of guide
grooves (12c) formed on an inner periphery sur-
rounding the second space (12b) along an in-
sertion direction of the shaft (11) through the first
insertion opening (12a), and a guide wall (12d)
which is formed by causing a wall surface of the
inner periphery to protrude from a terminal end
of the guide groove (12c) on the other end face
side which the second space (12b) faces, and
of which a protruding height gradually decreas-
es toward the neighboring guide groove (12c),
the fixed member (12) being accommodated in
and fixed to the first space (16a) with the first
insertion opening(12a) exposed;

a slide member (14) having an embracing por-
tion (14a) which is engaged with the fixing
groove (11a1) to embrace the shaft (11), and a
slide guide portion (14b) formed to be continu-
ous with the embracing portion (14a);

a linear movement member (13) having a sec-
ond insertion opening (13a) which is formed on
one end face with a diameter in which the first
shaft portion (11a) is inserted and the second
shaft portion (11b) is not inserted, and is dis-
posed to be continuous with the first insertion
opening (12a) when the linear movement mem-
ber (13) accommodated in the second space
(12b), a third space (13b) communicating with
the second insertion opening (13a), a first guid-
ed strip (13d) which is formed to protrude on an
outer periphery and fitted to the guide groove
(12c¢), the other end face (13e) which is formed
in a mountain shape with an end face portion in
a formation direction of the first guided strip
(13d) as a top and which the third space (13b)
faces, and a slide groove (13c) formed to com-
municate with the second insertion opening
(13a) so as to slidably hold the slide guide por-
tion (14b) in a direction orthogonal to the inser-
tion direction of the shaft (11), the linear move-
ment member (13) being accommodated in the
second space (12b) so as to be linearly movable
in the insertion direction of the shaft (11) while
the first guided strip (13d) is guided by the guide
groove (12c);

arotating member (15) which has a control piece
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(15f) which rotates, thereby coming into contact
with the embracing portion (14a), and thereby
causing the slide member (14) with the slide
guide portion (14b) held in the slide groove (13c)
to slide in a direction toward an axial center and
causing the embracing portion (14a) to be en-
gaged with the fixing groove (11a1) formed in
the inserted first shaft portion (11a), a small di-
ameter portion (15a) which is formed with the
control piece (15f) and fitted to the third space
(13b), a second guided strip (15d) which has an
inclined end face (15e) which is pushed by the
top of a mountain-shaped form formed on the
other end face of the linear movement member
(13) beyond the protruding height of the guide
wall (12d) to deviate from the guide groove
(12c), thereby coming into contact with an in-
clined end of the mountain-shaped form formed
on the other end face of the linear movement
member (13) and a protruding end of the guide
wall (12d), and is fitted to the guide groove (12c)
in a predetermined length, a large diameter por-
tion (15b) with the second guided strip (15d)
formed to protrude on an outer periphery, and
an insertion hole (15c) which is disposed to be
continuous with the second insertion opening
(13a) when the small diameter portion (15a) is
fitted to the third space(13b), and has a diameter
to allow insertion of the first shaft portion (11a),
and in which the large diameter portion (15b) is
accommodated in the second space (12b) so as
tobe linearly movable in a predetermined length
in the insertion direction of the shaft (11)while
the second guided strip (15d) is guided in a pre-
determined length by the guide groove (12c);
and

an elastic member (17) which biases the linear
movement member (13) and the rotating mem-
ber (15) toward the side of the fixed member
(12) fixed to the housing (16).

The mounting and dismounting device (4) according
to claim 1,

characterized in that;

the fixed member (12) has the guide grooves (12c)
provided at four locations at equal intervals around
an axial center thereof,

the linear movement member (13) has the first guid-
ed strips (13d) and the tops of the mountain-shaped
forms formed on the other end face (13e), which are
provided at four locations at equal intervals around
an axial center thereof, and

the rotating member (15) has the second guided
strips (15d) provided at four locations at equal inter-
vals around an axial center thereof.

The mounting and dismounting device (4) according
to claim 2,
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characterized in that;

a pair of the slide grooves (13c) is provided at two
locations facing each other with an opening center
of the second insertion opening (13a) interposed
therebetween,

the slide member (14) is configured of a pair of slide
members (14) formed symmetrically with respect to
the opening center of the second insertion opening
(13a) and symmetrically disposed in the respective
slide grooves (13c), and

a pair of the control pieces (15f) is provided to be
separated from each other by a distance to clamp
the pair of embracing portions (14a) fitted to the fixing
groove (11a1), at two locations facing each other
with an axial center of the rotating member (15) in-
terposed therebetween.

The mounting and dismounting device according to
any one of claims 1 to 3,

characterized in that;

the fixing groove (11a1) is formed such that a diam-
eter of a part of the first shaft portion (11a) is smaller
than a diameter of the other part and an axial length
has a length to accommodate a height of the em-
bracing portion (14a), and

the embracing portion (14a) has a circular arc sur-
face along an outer periphery of the fixing groove
(11a1) on a contact surface with the fixing groove
(11a1).

A hinge device (1a,1b) characterized in that com-
prises;

the mounting and dismounting device (4) according
to any one of claims 1 to 4; and

a rotary damper (5a,5b) which has a damper case
(8) which is mounted on the shaft (11) or the housing
(16), and a rotary shaft (9a,9b) which is accommo-
dated in the damper case (8) and in which a shaft
end protruding from the damper case (8) is connect-
ed to the object (2) on one side or the object (3) on
the other side, and provides resistance to rotation of
the object (2) on one side or the object (3) on the
other side to which the shaft end is connected.
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