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(54) TOILET DEVICE

(57) A toilet device is provided and includes a toilet
seat, a main part, and an electric opening/closing mech-
anism; the toilet seat includes a toilet seat main body,
and a hinge part provided at a rear center of the toilet
seat main body; the toilet seat is rotatable by being piv-
otally supported by the main part at two sides of the hinge
part; the electric opening/closing mechanism performs
an electric opening/closing of the toilet seat and is pro-

vided in the main part; the electric opening/closing mech-
anism includes a motor and a transmission mechanism;
the motor is disposed to have a rotation axis offset from
a rotation axis of the hinge part; and the transmission
mechanism connects the motor and one end of the hinge
part and transfers a drive force of the motor to the hinge
part.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a toilet device.

BACKGROUND

[0002] A toilet device is known that includes an electric
opening/closing mechanism of a toilet seat or a toilet lid,
and in which the toilet seat or the toilet lid can be opened
and closed automatically (e.g., JP-A 2002-065512
(Kokai)). Also, it is desirable to improve the designability
including the toilet seat/toilet lid of the toilet device. How-
ever, in the toilet device including the electric open-
ing/closing mechanism, compared to a toilet device not
including the electric opening/closing mechanism, the
mounting space, etc., of the electric opening/closing
mechanism must be provided; and the design easily be-
comes constrained.
[0003] Therefore, it is desirable to increase the de-
grees of freedom of the design including the toilet seat/toi-
let lid of the toilet device even in the case where the elec-
tric opening/closing mechanism is included.

SUMMARY

[0004] According to an embodiment of the invention,
a toilet device is provided and includes a toilet seat, a
main part, and an electric opening/closing mechanism;
the toilet seat includes a toilet seat main body, and a
hinge part provided at a rear center of the toilet seat main
body; the toilet seat is rotatable by being pivotally sup-
ported by the main part at two sides of the hinge part;
the electric opening/closing mechanism performs an
electric opening/closing of the toilet seat and is provided
in the main part; the electric opening/closing mechanism
includes a motor and a transmission mechanism; the mo-
tor is disposed to have a rotation axis offset from a rotation
axis of the hinge part; and the transmission mechanism
connects the motor and one end of the hinge part and
transfers a drive force of the motor to the hinge part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1A to FIG. 1C are perspective views illustrating
a toilet device according to an embodiment;
FIG. 2 is a perspective view illustrating a part of the
toilet device according to the embodiment;
FIG. 3 is a side view illustrating a part of the toilet
device according to the embodiment;
FIG. 4 is a cross-sectional view illustrating the elec-
tric opening/closing mechanism of the toilet seat;
FIG. 5A and FIG. 5B are cross-sectional views illus-
trating a part of the transmission mechanism;

FIG. 6 is a cross-sectional view illustrating the assist
unit and the hinge part of the toilet seat;
FIG. 7 is a cross-sectional view illustrating the elec-
tric opening/closing mechanism of the toilet lid; and
FIG. 8 is a cross-sectional view illustrating the assist
unit and the hinge part of the toilet lid.

DETAILED DESCRIPTION

[0006] A first invention is a toilet device including a toilet
seat, a main part, and an electric opening/closing mech-
anism; the toilet seat includes a toilet seat main body and
a hinge part; the hinge part is provided at a rear center
of the toilet seat main body; the toilet seat is rotatable by
being pivotally supported by the main part at two sides
of the hinge part; the electric opening/closing mechanism
performs an electric opening/closing of the toilet seat and
is provided in the main part; the electric opening/closing
mechanism includes a motor and a transmission mech-
anism; the motor is disposed to have a rotation axis offset
from a rotation axis of the hinge part; and the transmission
mechanism connects the motor and one end of the hinge
part and transfers a drive force of the motor to the hinge
part.
[0007] According to the toilet device, high design de-
grees of freedom of the toilet seat and the main part can
be obtained even in the case where the electric open-
ing/closing mechanism of the toilet seat is included. For
example, in a configuration in which two hinge parts are
provided in the rear part of the toilet seat and the toilet
seat is rotatable by being pivotally supported with a part
of the main part interposed between the two hinge parts,
the width of the toilet seat rear part must be wide. Con-
versely, in the configuration in which the hinge part is
provided at the rear center of the toilet seat main body
and the toilet seat is rotatable by being pivotally support-
ed by the main part at the two sides of the hinge part, the
width of the rear part of the toilet seat main body also
can be narrow. Accordingly, the design degrees of free-
dom of the toilet seat can be increased. Also, in a con-
figuration in which the rotation axis of the motor is dis-
posed to be coaxial with the rotation axis of the hinge
part, a space that has the length of the motor, etc., must
be provided at the side of the hinge part. Therefore, for
example, the width of the toilet seat rear part and/or the
main part must be wide. Conversely, in the configuration
in which the rotation axis of the motor is offset from the
rotation axis of the hinge part, and the motor and the
hinge part are connected via the transmission mecha-
nism, the length at the side of the hinge part can be short-
ened compared to the case of being disposed to be co-
axial. For example, the electric opening/closing mecha-
nism can be mounted even in a design in which the width
of the toilet seat rear part and/or the main part is narrow.
[0008] A second invention is a toilet device of the first
invention in which the rotation axis of the motor is offset
from the rotation axis of the hinge part in the height di-
rection.

1 2 



EP 3 357 389 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0009] According to the toilet device, the space in the
height direction can be utilized effectively; and an unde-
sirable increase of the width and/or the length in the front-
ward/rearward direction of the toilet seat and the main
part can be suppressed.
[0010] A third invention is the toilet device of the first
or second invention, and further includes an assist unit
that is provided inside the hinge part and urges the toilet
seat in the open direction.
[0011] According to the toilet device, by providing the
assist unit inside the hinge part, a highly reliable electric
opening/closing can be realized while suppressing a larg-
er size of the toilet seat and/or the main part.
[0012] A fourth invention is the toilet device of the third
invention in which the assist unit includes a case part, an
output shaft, an elastic body, a lid part, and a holding
member; the case part is provided inside the hinge part;
the output shaft is received inside the case part, protrudes
outward from one end of the case part and another end
of the hinge part, and is pivotally supported by the main
part; the elastic body is received inside the case part and
urges the toilet seat in the open direction by applying an
elastic force to the output shaft; the lid part is mounted
to another end of the case part and suppresses a de-
tachment from the case part of the output shaft and the
elastic body; the holding member holds the lid part to the
case part; the lid part is held to the case part by only one
of the holding members; and the holding member is dis-
posed on the toilet seat main body side.
[0013] According to the toilet device, the undesirable
detachment of the lid part from the case part due to the
opening and closing of the toilet seat, etc., can be sup-
pressed by the holding member. Also, by disposing the
holding member on the toilet seat main body side, the
undesirable increase of the diameter of the hinge part,
etc., can be suppressed even in the case where the hold-
ing member is provided. For example, the design de-
grees of freedom of the toilet seat and the main part can
be increased further.
[0014] A fifth invention is a toilet device of the first in-
vention in which the transmission mechanism includes a
shaft part and a gear; the shaft part rotates in conjunction
with the motor; the gear has an insertion through-hole
for inserting the shaft part; the shaft part includes an en-
gaging part; the gear includes an engaged part engaging
in a rotation direction with the engaging part of the shaft
part inserted into the insertion through-hole; the gear ro-
tates with the shaft part due to the engagement between
the engaging part and the engaged part; a gap is provided
between the shaft part and the insertion through-hole;
and the gap is for tolerating a positional shift in a direction
orthogonal to the rotation axis of the shaft part while al-
lowing the engaging part and the engaged part to engage.
[0015] According to the toilet device, the rotation of the
motor can be transferred appropriately to the gear; and
the occurrence of abnormal sounds, transmission de-
fects of the drive force, etc., due to the positional shift
between the shaft part and the insertion through-hole can

be suppressed.
[0016] A sixth invention is the toilet device of the first
invention in which the motor is disposed within the width
of the hinge part.
[0017] According to the toilet device, the width of the
electric opening/closing mechanism can be short; and
the design degrees of freedom can be increased further.
[0018] A seventh invention is a toilet device including
a toilet lid, a main part, and an electric opening/closing
mechanism; the toilet lid includes a toilet lid main body
and a hinge part; the hinge part is provided at a rear
center of the toilet lid main body; the toilet lid is rotatable
by being pivotally supported by the main part at two sides
of the hinge part; the electric opening/closing mechanism
is provided in the main part and performs an electric
opening/closing of the toilet lid; the electric opening/clos-
ing mechanism includes a motor and a transmission
mechanism; the motor is disposed to have a rotation axis
offset from a rotation axis of the hinge part; and the trans-
mission mechanism connects the motor and one end of
the hinge part and transfers a drive force of the motor to
the hinge part.
[0019] According to the toilet device, high design de-
grees of freedom of the toilet lid and the main part can
be obtained even in the case where the electric open-
ing/closing mechanism of the toilet lid is included. For
example, in a configuration in which two hinge parts are
provided in the rear part of the toilet lid and the toilet lid
is rotatable by being pivotally supported with a part of the
main part interposed between the two hinge parts, the
width of the toilet lid rear part must be wide. Conversely,
in the configuration in which the hinge part is provided at
the rear center of the toilet lid main body and the toilet
lid is rotatable by being pivotally supported by the main
part at the two sides of the hinge part, the width of the
rear part of the toilet lid main body also can be narrow.
Accordingly, the design degrees of freedom of the toilet
lid can be increased. Also, in a configuration in which the
rotation axis of the motor is disposed to be coaxial with
the rotation axis of the hinge part, a space that has the
length of the motor, etc., must be provided at the side of
the hinge part. Therefore, for example, the width of the
toilet lid rear part and/or the main part must be wide.
Conversely, in the configuration in which the rotation axis
of the motor is offset from the rotation axis of the hinge
part, and the motor and the hinge part are connected via
the transmission mechanism, the length at the side of
the hinge part can be shortened compared to the case
of being disposed to be coaxial. For example, the electric
opening/closing mechanism can be mounted even in a
design in which the width of the toilet lid rear part and/or
the main part is narrow.
[0020] Embodiments will now be described with refer-
ence to the drawings. Similar components in the draw-
ings are marked with the same reference numerals; and
a detailed description is omitted as appropriate.
[0021] FIG. 1A to FIG. 1C are perspective views illus-
trating a toilet device according to an embodiment.
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[0022] As illustrated in FIGS. 1A to 1C, the toilet device
10 includes a main part 12, a toilet seat 14, and a toilet
lid 16.
[0023] The main part 12 includes, for example, a west-
ern-style sit-down toilet (called simply the "toilet" for con-
venience of description hereinbelow) 18 and a functional
part 20. The functional part 20 is mounted to the toilet
18. For example, the functional part 20 has various func-
tions such as a private part washing function of washing
a human private part (e.g., the "bottom," etc.) of a user,
a drying function of drying the human private part, a toilet
seat heating function of warming the seat surface of the
toilet seat 14, etc. In other words, the functional part 20
is a sanitary washing device or a toilet seat warming de-
vice. The functional part 20 is mounted as one body with
the toilet 18. The functional part 20 may be mounted de-
tachably to the toilet 18.
[0024] The toilet 18 includes a bowl 18a. The bowl 18a
is a concave configuration that is concave downward.
The toilet 18 receives, in the bowl 18a, excrement such
as urine, feces, etc., of the user. The functional part 20
is mounted to a part of the toilet 18 rearward of the bowl
18a.
[0025] The toilet seat 14 includes a toilet seat main
body 30 and a hinge part 32. The hinge part 32 is provided
at the rear center of the toilet seat main body 30. The
toilet lid 16 includes a toilet lid main body 40 and a hinge
part 42. The hinge part 42 is provided at the rear center
of the toilet lid main body 40. The main part 12 pivotally
supports the toilet seat 14 at two sides of the hinge part
32 so that the toilet seat 14 is rotatable, and pivotally
supports the toilet lid 16 at two sides of the hinge part 42
so that the toilet lid 16 is rotatable.
[0026] The toilet seat 14 moves between the closed
position illustrated in FIG. 1B and the open position illus-
trated in FIG. 1C by being pivotally supported by the main
part 12 via the hinge part 32. The closed position is the
position of being placed on the bowl 18a of the toilet 18
so that the user can be seated. The open position is the
position of being retracted upward from the toilet 18 to
expose the upper surface of the toilet 18, etc. In other
words, the closed position is the state in which the toilet
seat 14 is lowered; and in other words, the open position
is the state in which the toilet seat 14 is raised.
[0027] The toilet seat main body 30 has an opening
30a that exposes at least a part of the bowl 18a upward
when at the closed position. In the example, the toilet
seat 14 is a so-called O-type toilet seat having an opening
30a having a through-hole configuration. The toilet seat
14 is not limited to the O-type and may be a U-type. The
opening 30a may have a notch configuration in which a
notch is formed in the front end part of the toilet seat main
body 30.
[0028] The toilet lid 16 moves between the closed po-
sition illustrated in FIG. 1A and the open position illus-
trated in FIG. 1B and FIG. 1C by being pivotally supported
by the main part 12 via the hinge part 42. The closed
position is a position that covers the toilet 18 and the toilet

seat 14 from above. The open position is a position of
being retracted upward from the toilet 18 and the toilet
seat 14 to expose the toilet seat 14. In the toilet device
10, the toilet device 10 can be used in the state of being
seated on the toilet seat 14 by setting the toilet lid 16 to
the open position and setting the toilet seat 14 to the
closed position.
[0029] Here, in this specification, up when viewed by
a user seated on the toilet seat 14 is taken as "up;" and
down when viewed by the user seated on the toilet seat
14 is taken as "down." Also, when viewed by the user
seated on the toilet seat 14 having the back of the user
toward the toilet lid 16 in the open state, front is taken as
"front;" rear is taken as "rear;" right is taken as "right;"
and left is taken as "left."
[0030] The toilet lid 16 further includes a light source
unit 44. The light source unit 44 is provided in a surface
on the inner side of the toilet lid main body 40 and is
disposed at a position opposing the bowl 18a of the toilet
18 (the opening 30a of the toilet seat 14) in the state in
which the toilet lid 16 is closed. A photocatalyst layer is
provided on the surface of the bowl 18a. The light source
unit 44 activates the photocatalyst layer by irradiating
ultraviolet toward the photocatalyst layer in the state in
which the toilet lid 16 is closed. Thereby, for example,
dirt or the like that is adhered to the surface of the bowl
18a is decomposed; and the bacteria on the surface of
the bowl 18a can be reduced. The hydrophilic property
of the photocatalyst layer is improved so that the dirt or
the like adheres less easily to the surface of the bowl 18a.
[0031] FIG. 2 is a perspective view illustrating a part
of the toilet device according to the embodiment.
[0032] FIG. 2 illustrates the state in which the functional
part 20 is detached from the toilet device 10.
[0033] As illustrated in FIG. 2, the two side parts of the
toilet 18 include incline parts 18b inclining upward toward
the rear. In the state when viewed from the side, the
height of the toilet 18 increases gradually toward the rear
from the height of the front end part forming the height
of the seat surface. The toilet 18 has a space 18c having
a hollow configuration between the incline parts 18b rear-
ward of the bowl 18a. The toilet 18 receives at least a
part of the functional part 20 inside the space 18c. In the
example, a part of the functional part 20 protrudes higher
than the toilet 18 (referring to FIG. 1C). The toilet 18 may
receive the entire functional part 20 inside the space 18c.
[0034] As illustrated in FIG. 2, the toilet seat 14 and
the toilet lid 16 are pivotally supported by the toilet 18.
The toilet 18 includes a supporter 22 pivotally supporting
the toilet seat 14 and the toilet lid 16 so that the toilet seat
14 and the toilet lid 16 are rotatable. The supporter 22 is
mounted inside the space 18c of the toilet 18 via a support
plate 24. The supporter 22 is disposed rearward of the
functional part 20. Accordingly, the rotation axis of the
toilet seat 14 and the rotation axis of the toilet lid 16 are
disposed rearward of the functional part 20. The config-
uration of the toilet 18 when viewed from above is a sub-
stantially elliptical configuration. The width of the toilet
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18 widens gradually from the front end part toward the
central part and narrows gradually from the central part
toward the rear end part. The toilet 18 pivotally supports,
at the rear end part that has a narrower width than the
central part, the toilet seat 14 and the toilet lid 16 so that
the toilet seat 14 and the toilet lid 16 are rotatable.
[0035] In the closed position, the toilet seat 14 covers
above the rim of the bowl 18a of the toilet 18 and covers
above the entire functional part 20 (referring to FIG. 1B
and FIG. 1C). Thus, the toilet seat 14 covers above the
entire functional part 20; and the functional part 20 is not
viewed by the user standing frontward of the toilet device
10 in the state in which the toilet seat 14 is at the closed
position. Thereby, the design quality of the toilet device
10 can be improved. Also, at the closed position, the toilet
seat 14 covers the sides of parts protruding higher than
the toilet 18 (referring to FIG. 1B). Thereby, even when
viewed from the side, the viewing of the functional part
20 can be suppressed; and the design quality of the toilet
device 10 can be improved further.
[0036] The hinge part 42 of the toilet lid 16 is positioned
rearward of the hinge part 32 of the toilet seat 14. For
example, the rotation axis of the toilet lid 16 is positioned
below and at the rear of the rotation axis of the toilet seat
14. Thereby, at the closed position, the toilet lid 16 covers
the entire toilet seat 14 from above and covers the side
of the toilet seat 14. The configuration of the toilet lid 16
corresponds to the configuration of the upper end of the
toilet 18 and suppresses a gap opening between the toilet
18 at the closed position. Thereby, in the state in which
the toilet lid 16 is closed as well, the design quality of the
toilet device 10 can be improved.
[0037] FIG. 3 is a side view illustrating a part of the
toilet device according to the embodiment.
[0038] As illustrated in FIG. 3, the toilet device 10 fur-
ther includes electric opening/closing mechanisms 50
and 52. The electric opening/closing mechanisms 50 and
52 are provided in the main part 12. For example, the
electric opening/closing mechanisms 50 and 52 are
mounted to the supporter 22 inside the space 18c of the
toilet 18. The electric opening/closing mechanism 50 per-
forms the electric opening/closing of the toilet seat 14.
The electric opening/closing mechanism 52 performs the
electric opening/closing of the toilet lid 16. For example,
the electric opening/closing mechanisms 50 and 52 per-
form the electric opening/closing of the toilet seat 14 and
the toilet lid 16 according to the detection result of the
user by a human body detection sensor or an instruction
from an operation part such as a remote control, etc.
[0039] The electric opening/closing mechanism 52 in-
cludes an interlock mechanism 53. The interlock mech-
anism 53 mechanically breaks the current path to the
light source unit 44 according to the movement from the
closed position to the open position of the toilet lid 16. In
other words, the interlock mechanism 53 allows the irra-
diation of the ultraviolet from the light source unit 44 only
when the toilet lid 16 is in the vicinity of the closed position.
Thereby, undesirable irradiation of the ultraviolet on the

user, etc., can be suppressed appropriately.
[0040] FIG. 4 is a cross-sectional view illustrating the
electric opening/closing mechanism of the toilet seat.
[0041] FIG. 4 corresponds to a line A1-A2 cross section
of FIG. 3.
[0042] As illustrated in FIG. 4, the electric open-
ing/closing mechanism 50 of the toilet seat 14 includes
a motor 60 and a transmission mechanism 62. The motor
60 is disposed to have a rotation axis RA12 offset from
a rotation axis RA11 of the hinge part 32 of the toilet seat
14. In other words, the rotation axis RA12 of the motor
60 is not coaxial with the rotation axis RA11 of the hinge
part 32. The transmission mechanism 62 connects the
motor 60 and one end 32a of the hinge part 32 and trans-
fers the drive force of the motor 60 to the hinge part 32.
[0043] The rotation axis RA12 of the motor 60 is offset
from the rotation axis RA11 of the hinge part 32 in the
height direction. For example, the rotation axis RA12 of
the motor 60 is offset downward from the rotation axis
RA11 of the hinge part 32.
[0044] The motor 60 is disposed within the width of the
hinge part 32. Thereby, the length (the lateral width) in
the left/right direction of the electric opening/closing
mechanism 50 can be shortened. At least a part of the
motor 60 overlaps at least a part of the hinge part 32 in
the vertical direction. In other words, the motor 60 is dis-
posed perpendicularly downward from the hinge part 32.
Thereby, the length in the frontward/rearward direction
of the electric opening/closing mechanism 50 also can
be shortened.
[0045] The rotation axis RA12 of the motor 60 is sub-
stantially parallel to the rotation axis RA11 of the hinge
part 32. Thereby, the motor 60 can be disposed more
efficiently. For example, the length in the frontward/rear-
ward direction of the electric opening/closing mechanism
50 can be shorter; and the length in the vertical direction
of the electric opening/closing mechanism 50 can be
shorter compared to the case where the rotation axis
RA12 of the motor 60 is orthogonal to the rotation axis
RA11 of the hinge part 32 (the case where the rotation
axis RA12 extends in the vertical direction), etc.
[0046] The direction of the offset of the rotation axis
RA12 of the motor 60 is not limited to the downward di-
rection and may be the upward direction or the front-
ward/rearward direction. The position of the motor 60 is
not limited to that recited above and may be, for example,
any appropriately-arrangeable position inside the space
18c of the toilet 18.
[0047] The transmission mechanism 62 includes, for
example, a gear train 63, a shaft part 64, a gear train 65,
and an output shaft 66. The gear train 63 includes multiple
gears; and the drive force of the motor 60 is transferred
to the shaft part 64 by each of the gears. The shaft part
64 rotates in conjunction with the motor 60 due to the
drive force transferred from the gear train 63. The gear
train 65 includes multiple gears and transfers the drive
force to the output shaft 66 according to the rotation of
the shaft part 64 by each of the gears. The output shaft
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66 is connected to the gear train 65 and connected to
the one end 32a of the hinge part 32. The output shaft
66 rotates according to the drive force transferred from
the gear train 65 and transfers the rotational drive force
to the hinge part 32. The rotation axis of the output shaft
66 is, for example, coaxial with the rotation axis RA11 of
the hinge part 32. Thereby, the toilet seat 14 can be elec-
trically opened and closed according to the rotation of
the output shaft 66.
[0048] FIG. 5A and FIG. 5B are cross-sectional views
illustrating a part of the transmission mechanism.
[0049] FIG. 5A and FIG. 5B illustrate a line B1-B2 cross
section of FIG. 4.
[0050] As illustrated in FIG. 5A, the gear train 65 of the
transmission mechanism 62 includes, for example, the
three gears of gears 65a to 65c and transfers the rota-
tional drive force of the shaft part 64 to the output shaft
66 by each of the gears 65a to 65c. The number of gears
included in the gear train 65 is not limited to three and
may be one, two, four, or more.
[0051] FIG. 5B illustrates an enlarged part of the shaft
part 64 and the gear 65a of FIG. 5A. As illustrated in FIG.
5B, the gear 65a has an insertion through-hole 65h for
inserting the tip of the shaft part 64. The insertion through-
hole 65h may have a through-hole configuration or may
be a hole not going completely through.
[0052] The shaft part 64 includes an engaging part 64a
at the tip part inserted into the insertion through-hole 65h.
In the example, the engaging part 64a has a configuration
in which a part of the circumferential surface of the tip
part having a round rod configuration is ground to be flat.
In the example, the engaging part 64a is a so-called D-
cut. The shaft part 64 also includes the pair of engaging
parts 64a disposed at opposing positions. The number
of the engaging parts 64a may be one, three, or more.
[0053] The gear 65a includes an engaged part 65p that
engages the engaging part 64a of the shaft part 64 in-
serted into the insertion through-hole 65h in the rotation
direction. The gear 65a includes a pair of engaged parts
65p corresponding respectively to the pair of engaging
parts 64a. For example, the number of the engaged parts
65p corresponds to the number of the engaging parts
64a. The gear 65a rotates with the shaft part 64 due to
the engagement between the engaging parts 64a and
the engaged parts 65p. In the example, the configuration
of the engaged part 65p is a planar configuration corre-
sponding to the engaging part 64a having a planar con-
figuration. The configuration of the engaging part 64a
and the configuration of the engaged part 65p may be
any configuration engageable in the rotation direction.
[0054] The inner diameter of the part of the insertion
through-hole 65h having the circular arc-like configura-
tion is slightly larger than the outer diameter of the part
of the shaft part 64 having the circular arc-like configu-
ration. The spacing between the engaged parts 65p is
slightly larger than the spacing between the engaging
parts 64a. Thereby, a gap SP for tolerating a positional
shift in a direction orthogonal to the rotation axis of the

shaft part 64 is provided between the shaft part 64 and
the insertion through-hole 65h while allowing the engag-
ing parts 64a and the engaged parts 65p to engage. For
example, the gap SP is play for absorbing the dimension
error between the gear train 63 on the motor 60 side and
the gear train 65 on the output shaft 66 side, etc.
[0055] Returning now to FIG. 4, the toilet device 10
further includes an assist unit 54. The assist unit 54 is
provided inside the hinge part 32 and urges the toilet seat
14 in the open direction. Thereby, the assist unit 54 as-
sists the operation of the electric opening/closing mech-
anism 50 of moving the toilet seat 14 from the closed
position to the open position. Thus, by providing the assist
unit 54, the necessary torque of the motor 60 can be
small; and downsizing of the motor 60 can be realized.
[0056] The assist unit 54 includes, for example, a case
part 70, an output shaft 72, an elastic body 74, and a lid
part 76. The case part 70 is provided inside the hinge
part 32. The output shaft 72 is received inside the case
part 70, protrudes outward from one end of the case part
70 and another end 32b of the hinge part 32, and is piv-
otally supported by the supporter 22 (the main part 12).
The case part 70 receives the output shaft 72 so that the
output shaft 72 is rotatable around an axis. On the other
hand, the supporter 22 pivotally supports the output shaft
72 so that the output shaft 72 does not rotate. The case
part 70 rotates with the output shaft 72 as an axis in the
opening and closing of the toilet seat 14.
[0057] Thus, in the toilet seat 14, the one end 32a of
the hinge part 32 is pivotally supported by the supporter
22 via the output shaft 66 of the electric opening/closing
mechanism 50; and the other end 32b of the hinge part
32 is pivotally supported by the supporter 22 via the out-
put shaft 72 of the assist unit 54. Thereby, the toilet seat
14 rotates between the closed position and the open po-
sition.
[0058] The elastic body 74 is received inside the case
part 70 and urges the toilet seat 14 in the open direction
by applying an elastic force to the output shaft 72. The
elastic body 74 is, for example, a torsion spring. One end
of the elastic body 74 is connected to the case part 70.
The other end of the elastic body 74 is connected to the
output shaft 72. Thereby, the elastic force can be applied
to the output shaft 72. For example, compared to the
case where the assist unit 54 is not provided, the toilet
seat 14 can be moved from the closed position to the
open position by a small force.
[0059] The lid part 76 is mounted to the other end of
the case part 70 and suppresses the detachment from
the case part 70 of the output shaft 72 and the elastic
body 74.
[0060] FIG. 6 is a cross-sectional view illustrating the
assist unit and the hinge part of the toilet seat.
[0061] FIG. 6 illustrates a line C1-C2 cross section of
FIG. 4.
[0062] As illustrated in FIG. 6, the assist unit 54 further
includes a holding member 78. The holding member 78
holds the lid part 76 to the case part 70. The holding
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member 78 is, for example, a screw. The lid part 76 is
held to the case part 70 by only one holding member 78.
The holding member 78 is not limited to a screw and may
be any member that can hold the lid part 76.
[0063] The case part 70 includes an engagement tab
70a. The lid part 76 is in a state of being mounted to the
case part 70 by being rotated around the axis and by
having a part engaging the engagement tab 70a. Due to
the engagement with the engagement tab 70a, the move-
ment of the lid part 76 is regulated in a direction aligned
with the rotation axis of the output shaft 72 (a direction
orthogonal to the page surface). In other words, the
movement in a direction away from the case part 70 is
regulated. The holding member 78 regulates the rotation
of the lid part 76 mounted to the case part 70 by the
engagement with the engagement tab 70a. In other
words, the holding member 78 regulates the movement
of the lid part 76 in a direction away from the engagement
tab 70a. Thereby, the lid part 76 can be held appropriately
to the case part 70 by even one holding member 78. In
the example, the holding member 78 includes three en-
gagement tabs 70a. The number of the engagement tabs
70a is not limited to three and may be one, two, four, or
more.
[0064] As illustrated in FIG. 6, the holding member 78
is disposed on the toilet seat main body 30 side. For
example, the interior space of the hinge part 32 includes
a part having a cylindrical configuration including the ro-
tation axis RA11 (the center of rotation), and a part ex-
tending toward the toilet seat main body 30 side from the
part having the cylindrical configuration. The holding
member 78 is disposed in the part of the interior space
of the hinge part 32 extending toward the toilet seat main
body 30 side.
[0065] FIG. 7 is a cross-sectional view illustrating the
electric opening/closing mechanism of the toilet lid.
[0066] FIG. 7 corresponds to a line D1-D2 cross sec-
tion of FIG. 3.
[0067] As illustrated in FIG. 7, the electric open-
ing/closing mechanism 52 of the toilet lid 16 includes a
motor 80 and a transmission mechanism 82. The config-
uration of the electric opening/closing mechanism 52 of
the toilet lid 16 is substantially the same as the configu-
ration of the electric opening/closing mechanism 50 of
the toilet seat 14; and a detailed description is therefore
omitted. Only the gist of the electric opening/closing
mechanism 52 will now be described.
[0068] The motor 80 is disposed to have a rotation axis
RA22 offset from a rotation axis RA21 of the hinge part
42 of the toilet lid 16. The rotation axis RA22 of the motor
80 is offset from the rotation axis RA21 of the hinge part
42 in the height direction. The motor 80 is disposed within
the width of the hinge part 42. The transmission mecha-
nism 82 connects the motor 80 and one end 42a of the
hinge part 42 and transfers the drive force of the motor
80 to the hinge part 42.
[0069] The transmission mechanism 82 includes, for
example, a gear train 83, a shaft part 84, a gear train 85,

and an output shaft 86. The gear train 85 includes a gear
85a. The shaft part 84 is similar to the shaft part 64. The
gear 85a is similar to the gear 65a. The gear 85a has an
insertion through-hole 85h for inserting the tip of the shaft
part 84. The shaft part 84 includes an engaging part 84a
at the tip part inserted into the insertion through-hole 85h.
The gear 85a includes an engaged part 85p that engag-
es, in the rotation direction, the engaging part 84a of the
shaft part 84 inserted into the insertion through-hole 85h.
Between the shaft part 84 and the insertion through-hole
85h, the gap SP is provided for tolerating a positional
shift in a direction orthogonal to the rotation axis of the
shaft part 84 while allowing the engaging parts 84a and
the engaged parts 85p to engage (referring to FIG. 5B).
[0070] The toilet device 10 further includes an assist
unit 56. The assist unit 56 is provided inside the hinge
part 42 and urges the toilet lid 16 in the open direction.
The assist unit 56 includes, for example, a case part 90,
an output shaft 92, an elastic body 94, and a lid part 96.
[0071] FIG. 8 is a cross-sectional view illustrating the
assist unit and the hinge part of the toilet lid.
[0072] FIG. 8 illustrates a line E1-E2 cross section of
FIG. 7.
[0073] As illustrated in FIG. 8, the assist unit 56 further
includes a holding member 98. The case part 90 includes
an engagement tab 90a. The lid part 96 is in a state of
being mounted to the case part 90 by having a part rotated
around the axis and caused to engage with the engage-
ment tab 90a. The holding member 98 is disposed on
the toilet lid main body 40 side.
[0074] Returning now to FIG. 7, the interlock mecha-
nism 53 includes, for example, a switch 100, a slider 102,
a spring 104, a rotating cam 106, and a case 108. The
switch 100 is a mechanical switch that mechanically
switches a contact point ON and OFF.
[0075] The contact point of the switch 100 is connected
to the light source unit 44. By switching the switch 100
ON, a flow of current in the light source unit 44 is possible;
and by switching the switch 100 OFF, the current path
to the light source unit 44 is broken. In other words, the
switch 100 is configured as part of the current path of the
light source unit 44.
[0076] For example, the slider 102 is supported by the
case 108 to be slidable in the vertical direction; and the
slider 102 moves between a position of contacting the
contact point of the switch 100 to switch the switch 100
ON, and a position separated from the contact point of
the switch 100 to switch the switch 100 OFF. For exam-
ple, the slider 102 switches the switch 100 ON when po-
sitioned up, and switches the switch 100 OFF when po-
sitioned down.
[0077] For example, the spring 104 is provided be-
tween the slider 102 and the case 108 and urges the
slider 102 upward. In other words, the spring 104 urges
the slider 102 toward the side of the switch 100 being ON.
[0078] For example, the rotating cam 106 is connected
to be coaxial with a gear 85b of the gear train 85 of the
electric opening/closing mechanism 52 (corresponding
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to a gear 65b of FIG. 5A) and rotates following the gear
85b. The rotating cam 106 retreats from the slider 102
when the toilet lid 16 is within a prescribed range from
the closed position. Thereby, when the toilet lid 16 is with-
in the prescribed range from the closed position, the slider
102 moves up according to the urging force of the spring
104 and switches the switch 100 ON. Accordingly, when
the toilet lid 16 is within the prescribed range from the
closed position, the irradiation of the ultraviolet from the
light source unit 44 is possible. The "prescribed range"
is, for example, a range of the degree of opening of the
toilet lid 16 of about 0° to 50° when the closed position
is taken to be 0°.
[0079] When the toilet lid 16 is more open than the
prescribed range, the rotating cam 106 contacts the up-
per end of the slider 102 and presses the slider 102 down-
ward against the urging force of the spring 104. Thereby,
when the toilet lid 16 is more open than the prescribed
range, the slider 102 separates from the contact point of
the switch 100; and the switch 100 is switched OFF. Ac-
cordingly, when the toilet lid 16 is more open than the
prescribed range, the current path to the light source unit
44 is mechanically broken; and the ultraviolet can no
longer be irradiated from the light source unit 44.
[0080] Thus, by providing the interlock mechanism 53
as one body with the electric opening/closing mechanism
52, for example, the electrical connection with the inter-
lock mechanism 53 can be easy. It also may be consid-
ered to provide the interlock mechanism 53 on the assist
unit 56 side. However, in the case where the interlock
mechanism 53 is provided on the side of the assist unit
56 disposed inside the hinge part 42, it is undesirably
difficult to provide a wire path to the interior of the hinge
part 42 which is the rotation part. For example, extra
space for the wires becomes necessary; members for
holding the wires must be increased; and there is a pos-
sibility that the device may undesirably become larger.
[0081] Accordingly, as recited above, the interlock
mechanism 53 is provided as one body with the electric
opening/closing mechanism 52. Thereby, even in the
case where the interlock mechanism 53 is provided, the
wiring to the interlock mechanism 53 is easy; and a larger
size of the device, etc., also can be suppressed. The
configuration of the interlock mechanism 53 is not limited
to that recited above; and any configuration may be used
in which the current path to the light source unit 44 is
mechanically breakable.
[0082] As described above, according to the toilet de-
vice 10 according to the embodiment, high design de-
grees of freedom of the toilet seat 14, the toilet lid 16,
and the main part 12 can be obtained even in the case
where the electric opening/closing mechanism 50 of the
toilet seat 14 and the electric opening/closing mechanism
52 of the toilet lid 16 are included. For example, the elec-
tric opening/closing mechanisms 50 and 52 can be
mounted even in a design in which the width is narrow
in the left/right direction for the rear part of the main part
12 and the rear parts of the toilet seat 14 and the toilet

lid 16.
[0083] In the toilet device 10, the rotation axes of the
motors 60 and 80 are offset from the rotation axes of the
hinge parts 32 and 42 in the height direction. Thereby,
the space in the height direction can be utilized effective-
ly; and an undesirable increase of the width and the
length in the frontward/rearward direction of the toilet seat
14, the toilet lid 16, and the main part 12 can be sup-
pressed. For example, an undesirable encroachment of
the space of the functional part 20 by the electric open-
ing/closing mechanisms 50 and 52 can be suppressed.
[0084] By providing the assist units 54 and 56 inside
the hinge parts 32 and 42 in the toilet device 10, a highly
reliable electric opening/closing can be realized while
suppressing a larger size of the toilet seat 14, the toilet
lid 16, and the main part 12.
[0085] In the toilet device 10, the undesirable detach-
ment from the case parts 70 and 90 of the lid parts 76
and 96 in the opening and closing of the toilet seat 14 or
the toilet lid 16, etc., can be suppressed by the holding
members 78 and 98. By disposing the holding members
78 and 98 on the toilet seat main body 30 side or the
toilet lid main body 40 side, undesirably large diameters
of the hinge parts 32 and 42, etc., can be suppressed
even in the case where the holding members 78 and 98
are provided. For example, the design degrees of free-
dom of the toilet seat 14, the toilet lid 16, and the main
part 12 can be increased further.
[0086] In the toilet device 10, between the shaft parts
64 and 84 and the insertion through-holes 65h and 85h,
the gap SP is provided for tolerating positional shifts in
directions orthogonal to the rotation axes of the shaft
parts 64 and 84 while allowing the engaging parts 64a
and 84a and the engaged parts 65p and 85p to engage.
Thereby, the rotations of the motors 60 and 80 can be
transferred appropriately to the gears 65a and 85a; and
the occurrence of abnormal sounds, transmission de-
fects of the drive force, etc., due to the positional shift
between the shaft parts 64 and 84 and the insertion
through-holes 65h and 85h can be suppressed.
[0087] In the toilet device 10, the motors 60 and 80 are
disposed within the widths of the hinge parts 32 and 42.
Thereby, the widths in the left/right direction of the electric
opening/closing mechanisms 50 and 52 can be short;
and the design degrees of freedom can be increased
further.
[0088] The toilet device 10 that includes the electric
opening/closing mechanism 50 of the toilet seat 14 and
the electric opening/closing mechanism 52 of the toilet
lid 16 is shown in the embodiment recited above. The
toilet device 10 may include only one of the electric open-
ing/closing mechanism 50 or 52. In the case where the
toilet device 10 includes only the electric opening/closing
mechanism 50 of the toilet seat 14, the toilet lid 16 is
provided as necessary and is omissible. In the embodi-
ment recited above, the toilet seat 14 and the toilet lid 16
are pivotally supported by the toilet 18 to be rotatable.
This is not limited thereto; for example, the functional part
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20 may pivotally support the toilet seat 14 and the toilet
lid 16 so that the toilet seat 14 and the toilet lid 16 are
rotatable. The electric opening/closing mechanisms 50
and 52 may be provided in the functional part 20. The
toilet device 10 in which the toilet 18 and the functional
part 20 are formed as one body is shown in the embod-
iment recited above. The toilet device 10 may be, for
example, a so-called seat-type sanitary washing device
that is mounted detachably on the toilet 18, etc.
[0089] Embodiments of the invention are described
above. However, the invention is not limited to these de-
scriptions. Appropriate design modifications by one
skilled in the art relating to the embodiments described
above also are within the scope of the invention to the
extent that the spirit of the invention is included. For ex-
ample, the configurations, dimensions, material proper-
ties, arrangements, mounting methods, etc., of the com-
ponents included in the toilet device 10 are not limited to
those illustrated and can be modified appropriately.
[0090] The components included in the embodiments
described above can be combined within the extent of
technical feasibility; and such combinations are within
the scope of the invention to the extent that the spirit of
the invention is included.

Claims

1. A toilet device, comprising:

a toilet seat including a toilet seat main body and
a hinge part, the hinge part being provided at a
rear center of the toilet seat main body;
a main part, the toilet seat being rotatable by
being pivotally supported by the main part at two
sides of the hinge part; and
an electric opening/closing mechanism per-
forming an electric opening/closing of the toilet
seat and being provided in the main part,
the electric opening/closing mechanism includ-
ing

a motor disposed to have a rotation axis off-
set from a rotation axis of the hinge part, and
a transmission mechanism connecting the
motor and one end of the hinge part and
transferring a drive force of the motor to the
hinge part.

2. The device according to claim 1, wherein the rotation
axis of the motor is offset from the rotation axis of
the hinge part in a height direction.

3. The device according to claim 1 or 2, further com-
prising an assist unit urging the toilet seat in an open
direction and being provided inside the hinge part.

4. The device according to claim 3, wherein

the assist unit includes:

a case part provided inside the hinge part;
an output shaft received inside the case part,
the output shaft protruding outward from one
end of the case part and from another end of the
hinge part and being pivotally supported by the
main part;
an elastic body received inside the case part,
the elastic body urging the toilet seat in the open
direction by applying an elastic force to the out-
put shaft;
a lid part mounted to another end of the case
part, the lid part suppressing a detachment from
the case part of the output shaft and the elastic
body; and
a holding member holding the lid part to the case
part,

the lid part being held to the case part by only one
of the holding members,
the holding member being disposed on the toilet seat
main body side.

5. The device according to any one of claims 1 to 4,
wherein
the transmission mechanism includes a shaft part
and a gear, the shaft part rotating in conjunction with
the motor, the gear having an insertion through-hole
for inserting the shaft part,
the shaft part including an engaging part,
the gear including an engaged part engaging in a
rotation direction with the engaging part of the shaft
part inserted into the insertion through-hole, the gear
rotating with the shaft part due to the engagement
between the engaging part and the engaged part,
and
a gap is provided between the shaft part and the
insertion through-hole, the gap being for tolerating a
positional shift in a direction orthogonal to the rota-
tion axis of the shaft part while allowing the engaging
part and the engaged part to engage.

6. The device according to any one of claims 1 to 5,
wherein the motor is disposed within a width of the
hinge part.

7. A toilet device, comprising:

a toilet lid including a toilet lid main body and a
hinge part, the hinge part being provided at a
rear center of the toilet lid main body;
a main part, the toilet lid being rotatable by being
pivotally supported by the main part at two sides
of the hinge part; and
an electric opening/closing mechanism per-
forming an electric opening/closing of the toilet
lid and being provided in the main part,
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the electric opening/closing mechanism includ-
ing

a motor disposed to have a rotation axis off-
set from a rotation axis of the hinge part, and
a transmission mechanism connecting the
motor and one end of the hinge part and
transferring a drive force of the motor to the
hinge part.

8. The device according to claim 7, wherein the rotation
axis of the motor is offset from the rotation axis of
the hinge part in a height direction.

9. The device according to claim 7 or 8, further com-
prising an assist unit urging the toilet lid in an open
direction and being provided inside the hinge part.

10. The device according to claim 9, wherein
the assist unit includes:

a case part provided inside the hinge part;
an output shaft received inside the case part,
the output shaft protruding outward from one
end of the case part and from another end of the
hinge part and being pivotally supported by the
main part;
an elastic body received inside the case part,
the elastic body urging the toilet lid in the open
direction by applying an elastic force to the out-
put shaft;
a lid part mounted to another end of the case
part, the lid part suppressing a detachment from
the case part of the output shaft and the elastic
body; and
a holding member holding the lid part to the case
part,

the lid part being held to the case part by only one
of the holding members,
the holding member being disposed on the toilet lid
main body side.

11. The device according to any one of claims 7 to 10,
wherein
the transmission mechanism includes a shaft part
and a gear, the shaft part rotating in conjunction with
the motor, the gear having an insertion through-hole
for inserting the shaft part,
the shaft part including an engaging part,
the gear including an engaged part engaging in a
rotation direction with the engaging part of the shaft
part inserted into the insertion through-hole, the gear
rotating with the shaft part due to the engagement
between the engaging part and the engaged part,
and
a gap is provided between the shaft part and the
insertion through-hole, the gap being for tolerating a

positional shift in a direction orthogonal to the rota-
tion axis of the shaft part while allowing the engaging
part and the engaged part to engage.

12. The device according to any one of claims 7 to 11,
wherein the motor is disposed within a width of the
hinge part.
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