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(57) Abrégé/Abstract:

A toilet seat assembly includes a hinge post configured to be coupled to a toilet bowl, a toilet seat configured to move between a
raised position and a lowered position about a pivot axis relative to the toilet bowl, and a slow-close member coupled between the
hinge post and the toilet seat such that the toilet seat is moveable along a second axis relative to the hinge post. The slow-close
member controls movement of the toilet seat about the pivot axis when the toilet seat moves from the raised position to the lowered
position.
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ABSTRACT

A toilet seat assembly includes a hinge post configured to be coupled to a toilet bowl, a
toilet seat configured to move between a raised position and a lowered position about a pivot axis
relative to the toilet bowl, and a slow-close member coupled between the hinge post and the
toilet seat such that the toilet seat is moveable along a second axis relative to the hinge post. The
slow-close member controls movement of the toilet seat about the pivot axis when the toilet seat

moves from the raised position to the lowered position.
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HINGE POST FOR TOILET SEAT
[0001]
FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to hinge posts that couple a toilet seat to a toilet bowl

and, more particularly, to slow-close hinge posts for the toilet seat.

BACKGROUND

[0002a] Toilet seat assemblies providing improved control of the movement of a toilet seat
relative to the toilet bowl have been proposed. For example, FR 1093 165 describes a toilet seat
including hinges that allow a joint to float within the hinges when the toilet seat is in a lowered
position and stabilizes the joint within the hinges when the toilet seat is in a raised position. A
deficiency of toilet seat assemblies such as that described in French patent document FR 1093 165
is that they do not provide slow-close members, which are considered desirable for such
assemblies. Some designs with slow-close members have been proposed. For example, US patent
publication no. US 2016/015226 describes a child seat rotatably and removably coupled to a shaft
post. The child seat further includes a buffer disposed in a c-shaped ring. The c-shaped ring is
configured to rotate about and selectively decouple from the shaft. A damping output shaft of the
buffer is disposed in the c-shaped ring such that free rotation of the toilet seat cover due to gravity

is slowed/impeded.

[0002b] While some design for toilet seat assemblies have been proposed, the movement of such
assemblies is sometimes awkward and there remains a need to provide improved toilet seat

assemblies that alleviate at least some of the deficiencies of existing assemblies.

SUMMARY

[0003] In one aspect, a toilet seat assembly is provided, comprising a hinge post configured to be
coupled to a toilet bowl, a toilet seat configured to move between a raised position and a lowered

position about a pivot axis relative to the toilet bowl, and a slow-close member coupled to the
1
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hinge post such that the pivot axis remains stationary relative to the hinge post, the slow-close
member also coupled to the toilet seat such that the toilet seat is moveable along a longitudinal
axis relative to the hinge post while the toilet seat is coupled to and inhibited from being removed
from the hinge post, the slow-close member controlling movement of the toilet seat about the

pivot axis when the toilet seat moves from the raised position to the lowered position

[0004] In another aspect, a toilet seat assembly includes a hinge post configured to be coupled
to a toilet bowl, a toilet seat configured to move between a raised position and a lowered position
about a pivot axis relative to the toilet bowl, and a slow-close member coupled to the hinge post
such that the pivot axis is moveable along a second axis relative to the hinge post. The slow-close
member is also coupled to the toilet seat to control movement of the toilet seat about the pivot

axis when the toilet seat moves from the raised position to the lowered position.

[0005] In yet another aspect, a toilet seat assembly is provided, comprising a hinge post
configured to be coupled to a toilet bowl, a toilet seat configured to move between a raised
position and a lowered position about a pivot axis relative to the toilet bowl, and a slow-close
member coupled between the hinge post and the toilet seat such that the toilet seat is moveable

along a longitudinal axis relative to the hinge post while the toilet seat is coupled to and inhibited

la
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86839-13

from being removed from the hinge post, the slow-close member controlling movement of the
toilet seat about the pivot axis when the toilet seat moves from the raised position to the lowered

position.

[0006] In addition, other aspects of the disclosure will become apparent by consideration of
the detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a perspective view of a toilet seat assembly including a toilet seat and a toilet

lid pivotably coupled to hinge posts according to one embodiment.
[0008]  FIG. 2 is an exploded view of one hinge post of FIG. 1.

[0009] FIG. 3 is a cross sectional view of the toilet seat assembly of FIG. 1 taken along a
pivot axis of the toilet seat when the toilet seat is in a lowered position and the toilet lid is in a

closed position.
[0010]  FIG. 4 is a cross sectional view taken along line 4—4 of FIG. 3.

[0011] FIG. 5 is a side view of the toilet seat assembly when the toilet seat is in the lowered

position and the toilet lid is in an open position.

[0012] FIG. 6 is a perspective view of a hinge post according to another embodiment.
[0013]  FIG. 7 is an exploded view of the hinge post of FIG. 6.

[0014] FIG. 8 is a cross sectional view of the hinge post taken along line 8—8 of FIG. 6.

[0015]  FIG. 9 is a perspective view of a toilet seat assembly including a toilet seat and a toilet

lid pivotably coupled to a hinge post according to yet another embodiment.
[0016] FIG. 10 is an exploded view of a portion of the toilet seat assembly of FIG. 9.
[0017]  FIG. 11 is an exploded view of another portion of the toilet seat assembly of FIG. 9.

[0018] FIG. 12 is a cross sectional view of the toilet seat assembly of FIG. 9 taken along a
pivot axis of the toilet seat when the toilet seat is in a lowered position and the toilet lid is in a

closed position.
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DETAILED DESCRIPTION

[0019] Before any embodiments of the disclosure are explained in detail, it is to be
understood that the disclosure is not limited in its application to the details of construction and
the arrangement of components set forth in the following description or illustrated in the
following drawings. The disclosure is capable of other embodiments and being practiced or
being carried out in various ways. Also, it is to be understood that the phraseology and

terminology used herein is for the purpose of description and should not be regarded as limiting.

¢ 99 <

Terms of degree, such as “substantially,” “about,” “approximately,” etc. are understood by those
of ordinary skill to refer to reasonable ranges outside of the given value, for example, general

tolerances associated with manufacturing, assembly, and use of the described embodiments.

[0020] FIG. 1 illustrates a toilet seat assembly 10 including a toilet seat 15 and a toilet lid 20
pivotably coupled to two hinge posts 25a, 25b about a pivot axis 30. The hinge posts 25a, 25b
may also be referred to as floating hinge posts or no-load hinge posts, as further explained below.
The hinge posts 25a, 25b are selectively fixed to a toilet bowl 35 (FIGS. 3-5) with the toilet seat
15 and the toilet lid 20 independently moveable about the pivot axis 30 relative to the toilet bowl
35. Specifically, the toilet seat 15 is pivotable between a raised position and a lowered position
(FIGS. 1 and 3-5), and the toilet lid 20 is pivotable between an open position (FIGS. 1 and 5) and
a closed position (FIGS. 3 and 4). In other embodiments, the toilet seat assembly 10 can include
one floating hinge post to which the toilet seat 15 and the toilet lid 20 are pivotably coupled.

[0021]  The first hinge post 25a is illustrated in FIG. 2 and described below, but features of
the first hinge post 25a are equally applicable to the second hinge post 25b. The illustrated hinge
post 25a includes a body 40 having a mounting portion 45 that couples the first hinge post 25a to
the toilet bowl 35 (e.g., by a fastener, a quick-disconnect mechanism, etc.) and an upright portion
50. A slow-close mechanism or member 55 is coupled to the upright portion 50 and includes a
damper 65 with a first shaft 70 and a second shaft 75 extending away from each other on
opposite sides of the damper 65 and rotatably coupled to the damper 65. The damper 65 defines
the pivot axis 30 with the first shaft 70 and the second shaft 75 concentric with the pivot axis 30.
The illustrated damper 65 is received within a bore 80 of the upright portion 50. The damper 65
includes a tab 85 that engages a notch 90 of the bore 80 to inhibit rotation of the damper 65 about

Date Regue/Date Received 2020-10-21



the pivot axis 30 relative to the upright portion 50. In addition, the damper 65 is constrained
within the upright portion such that the pivot axis 30 is fixed relative to the body 40. In other
embodiments, engagement between the damper 65 and the upright portion 50 (e.g., a keyed
arrangement) can be different than illustrated to inhibit the damper 65 from rotating about the
pivot axis 30 relative to the upright portion 50. For example, the keyed arrangement of the tab
85 and the notch 90 can include a different geometry and/or can be positioned at different
locations on the damper 65 and upright portion 50. In some embodiments, the tab 85 (e.g., a
rectangular key) can be diametrically located on the end of the damper 65 adjacent the first shaft
70 and/or the second shaft 75. In further embodiments, the damper 65 can include the notch 90
and the upright portion 50 can include the tab 85.

[0022]  With continued reference to FIG. 2, the hinge post 25a also includes a bushing or
slider 95 (e.g., a cap) having a central recess with opposing inner flat surfaces sized to receive
corresponding flat surfaces of the first shaft 70 to inhibit relative rotation between the slider 95
and the first shaft 70. In other embodiments, the slider 95 can be fixed to the first shaft 70 in
different ways (e.g., adhesive, fasteners, different geometrical configurations, etc.). For
example, the first shaft 70 can be cylindrical (omitting the flat surfaces) to be received within a
cylindrical central recess of the slider 95 to create a friction fit therebetween.

[0023]  As shown in FIGS. 3 and 4, the slider 95 of the first hinge post 25a is received within
an elongate slot 100 of a first mount 112 of the toilet seat 15. The first mount 112 enables the
toilet seat 15 to be coupled to the first hinge post 25a. With reference to FIGS. 2-4, the
illustrated slider 95 includes outer flat surfaces 105 that interface with an interior wall 110
defining the elongate slot 100. As such, the slider 95 is inhibited from rotating within the
elongate slot 100, but rather, the slider 95 is freely moveable along a longitudinal axis 115 of the
elongate slot 100. As best shown in FIG. 4, the longitudinal axis 115 of the elongate slot 100 is
oriented vertically when the toilet seat 15 is in the lowered position. In other words, the
longitudinal axis 115 is substantially perpendicular to a support surface 120 of the toilet bowl 35
that supports the hinge posts 25a, 25b when the toilet seat 15 is in the lowered position. The
longitudinal axis 115 is also perpendicular to the pivot axis 30. In the illustrated embodiment,
the longitudinal axis 115 intersects the pivot axis 30. In other embodiments, the longitudinal
axis 115 may be offset from the pivot axis 30. The illustrated slider 95 is manufactured from
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plastic, similar to the toilet seat 15, reducing wear between the slider 95 and the elongate slot 100
during repeated use. In other embodiments, the slider 95 can be omitted such that the first shaft
70 is received within the elongate slot 100 to interface with the interior wall 110 and inhibit
relative rotation of the first shaft 70 and the toilet seat 15. As also shown in FIG. 3, the second
shaft 75 of the first hinge post 25a is coupled to the toilet lid 20 for the toilet lid 20 to rotate with
the second shaft 75 about the pivot axis 30.

[0024] With continued reference to FIG. 3, the slow-close mechanisms 55 of the first and
second hinge posts 25a, 25b are oriented in the same way along the pivot axis 30. As such, the
first and second hinge posts 25a, 25b differ in that the first shaft 70 of the first hinge post 25a is
coupled to the slider 95 and the second shaft 75 of the first hinge post 25a is coupled to the toilet
lid 20, whereas the first shaft 70 of the second hinge post 25b is coupled to the toilet lid 20 and
the second shaft 75 of the second hinge post 25b is coupled to the slider 95. As such, the slider
95 of the second hinge post 25b is received within a second mount 114 of the toilet seat 15 that
defines the other elongate slot 100. The second mount 114 enables the toilet seat 15 to be
coupled to the second hinge post 25b. The illustrated slow-close mechanisms 55 are oriented in
the same way for the dampers 65 to cooperate and control movement of the toilet seat 15 and/or
the toilet lid 20 when moving from the raised position to the lowered position. In particular, the
dampers 65 control relative movement of the first and second shafts 70, 75 in a first direction,
and allow free relative movement of the first and second shafts 70, 75 in a second direction.
Accordingly, the dampers 65 of the first and second hinge posts 25a, 25b cooperate to inhibit the
toilet seat 15 and/or the toilet lid 20 from slamming down onto the toilet bowl 35 from the raised
position (e.g., the slow-close mechanisms 55 slow down movement of the toilet seat 15 and/or
the toilet lid 20 free falling from the raised position). The dampers 65 of the first and second
hinge posts 25a, 25b also allow free movement of the toilet seat 15 and/or the toilet lid 20 when

being raised from the lowered position.

[0025]  With reference to FIG. 5, the toilet seat 15 includes load sensors 125 (e.g.,

ballistocardiogram sensors) coupled to a bottom surface 130 of the toilet seat 15 that engage the
support surface 120 of the toilet bowl 35 when the toilet seat 15 is in the lowered position. The
load sensors 125 are operable to measure at least a portion of the user’s weight and/or a change

in the user’s weight while they sit on the toilet seat 15. The illustrated floating hinge posts 25a,
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25b are operable to allow for linear movement between the toilet seat 15 and the hinge posts 25a,
25b/toilet bowl 35 along the longitudinal axes 115 such that the hinge posts 25a, 25b do not
disrupt weight transfer from the user to the load sensors 125. In particular, when the user sits on
the toilet seat 15, the toilet seat 15 will compress slightly under the weight of the user. In a
conventional design where the toilet seat is only pivotably coupled to the hinge posts, the hinge
posts will absorb some of the user’s weight, potentially creating an inaccurate weight
measurement from the load sensors 125. In the illustrated embodiment, the toilet seat 15 will
linearly move relative to the hinge posts 25a, 25b (e.g., the sliders 95 move within the elongate
slots 100 along the longitudinal axes 115) when the user sits on the toilet seat 15. Accordingly,
the hinge posts 25a, 25b do not absorb any weight of the user, and the load sensors 125 provide
an accurate measurement of the user’s weight/change in weight. For example, the illustrated
hinge posts 25a, 25b increase the accuracy of the load sensors 125 if, in one embodiment, the
load sensors 125 function to sense ballistocardiogram properties of the user’s heart while sitting

on the toilet seat 15.

[0026]  When the toilet seat 15 is in the lowered position, the slider 95 is generally in the
middle of the elongate slot 100 (FIG. 4) providing enough space for the slider 95 to move within
the elongate slot 100 in response to the user’s weight against the toilet seat 15. However, as the
toilet seat 15 is rotated about the pivot axis 30 into the raised position, the slider 95 can move
within the elongate slot 100 and can contact ends 135 of the elongate slot 100. In the raised
position, the longitudinal axis 115 of each elongate slot 100 is generally horizontal to the support
surface 120. In other embodiments, the longitudinal axes 115 can be obliquely oriented relative

to the support surface 120 when the toilet seat 15 is in the upright position.

[0027)  FIGS. 6-8 illustrate a hinge post 225 according to another embodiment of the
disclosure. The hinge post 225 is similar to the hinge post 25; therefore, similar components are
designated with similar references numbers each incremented by 200. At least some differences
and/or at least some similarities between the hinge posts 25, 225 will be discussed in detail
below. In addition, components or features described with respect to the hinge post 225 are

equally applicable to any other embodiments described herein.
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[0028]  One difference between the hinge posts 25, 225 is that the slow-close mechanisms 55
of the hinge post 25 remain linearly fixed to the corresponding body 40, whereas slow-close
mechanisms 255 of the hinge post 225 linearly move relative to a corresponding body 240. In
particular, each body 240 includes a mounting portion 245 and an upright portion 250. The
upright portion 250 includes an internal channel 340 (FIG. 8) sized to receive a slider 295 (e.g., a
block). The illustrated slider 295 includes two opposing outer flat surfaces 305 that interface
with an interior wall 310 of the channel 340 to inhibit the slider 295 from rotating within the
channel 340. The illustrated slow-close mechanism 255 includes a damper 265 having a first
shaft 270 and a second shaft 275. The damper 265 also includes a tab 285 that is received within
a notch 290 of a bore 280 of the slider 295. With reference to FIGS. 6-8, the first and second
shafts 270, 275 extend through elongate slots 300a, 300b of the upright portion 250. The
elongate slots 300a, 300b each include a longitudinal axis 315 perpendicular to the support
surface 120 (FIG. 8). As the elongate slots 300a, 300b are formed in the upright portion 250,
each longitudinal axis 315 is fixed relative to the body 240 and the toilet bowl 35.

[0029] In one embodiment, the toilet seat 15 is fixedly coupled to the first shaft 270 and the
toilet lid 20 is fixedly coupled to the second shaft 275 of one hinge post 225. When the toilet
seat 15 is in the lowered position, the slider 295 is generally in the middle of the channel 340
(FIG. 8), and the shafts 270, 275 are generally in the middle of the corresponding slot 300a, 300b
(FIG. 6) providing enough space for the toilet seat 15 to linearly move when the user sits on the
toilet seat 15. Accordingly, none of the weight of the user is absorbed by the floating hinge posts
225 and the load sensors 125 can accurately measure the weight/weight change of the user. As
the toilet seat 15 is rotated about the pivot axis 230 into the raised position, the slider 295 can
move within the channel 340 and contact an end 335 of the channel 340 or the support surface
120 of the toilet bowl 35 (FIG. 8). As aresult, the damper 265 of each hinge post 225—and
ultimately the pivot axis 230—can linearly move relative to the body 240 as the toilet seat 15

moves between the lowered position and the raised position.

[0030] FIGS. 9-12 illustrate a toilet seat assembly 410 according to another embodiment of
the disclosure. The toilet seat assembly 410 is similar to the toilet seat assembly 10; therefore,
similar components are designated with similar references numbers each incremented by 400. At

least some differences and/or at least some similarities between the toilet seat assemblies 10, 410

Date Regue/Date Received 2020-10-21



will be discussed in detail below. In addition, components or features described with respect to

the toilet seat assembly 410 are equally applicable to any other embodiments described herein.

[0031]  The toilet seat assembly 410 includes a toilet seat 415 having the load sensors 125
and a toilet lid 420 pivotably coupled to a hinge post 425 about a pivot axis 430 (FIG. 9). The
illustrated hinge post 425 includes a body 440 having a mounting portion 445 and upright
portions 450a, 450b. In other embodiments, the hinge post 425 can be separated into two hinge
posts each including a mounting portion and an upright portion (similar to the hinge posts 25a,
25b shown in FIG. 3). However, the single hinge post 425 provides better alignment of the
upright portions 450a, 450b along the pivot axis 430 than the hinge posts 25a, 25b (e.g.,
misalignment can occur when the hinge posts 25a, 25b are secured to the toilet bowl 35). In
other embodiments, each upright portion 450a, 450b can include the hinge post 225 (FIG. 6).

[0032] With reference to FIGS. 10 and 11, each of the upright portions 450a, 450b supports a
slow-close mechanism 455 that includes a damper 465 received within a bore 480, a first shaft
470, and a second shaft or end portion 475. The damper 465 includes a tab (similar to the tab 85)
that engages a notch 490 of the bore 480. As shown in FIG. 10, a slider 495 is coupled to the
first shaft 470 and is received within an elongate slot 500 of a plug or insert 545. In particular,
outer flat surfaces 505 of the slider 495 interface with an interior wall 510 of the insert 545. As
such, the slider 495 is inhibited from rotating relative to the insert 545, but rather, the slider 495
is freely moveable along a longitudinal axis 515 of the elongate slot 500. In other embodiments,
the slider 495 can be omitted such that the first shaft 470 directly engages the interior wall 510 of
the insert 545. The insert 545 is received within a through aperture 550 defined by a first mount
512 of the toilet seat 415. In particular, the insert 545 is first inserted into an inboard side of the
aperture 550 to then slide toward an outboard side of the aperture 550 and the first upright
portion 450a. The insert 545 is inhibited from moving out of the aperture 550 (e.g., in a direction
away from the first upright portion 450a) by protrusions 555 of the insert 545 (only one
protrusion 555 is shown in FIG. 10) being received within recesses 560 of the first mount 512
(only one recess 560 is shown in FIG. 10). Stated another way, the insert 545 can be snapped in
place within the aperture 550. In other embodiments, the protrusions 555 can be formed on the
first mount 512, and the recesses 560 can be formed on the insert 545. In further embodiments,
the insert 545 can be first inserted into the aperture 550 from the outboard side of the aperture
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550 to then slide toward the inboard side of the aperture 550. In yet further embodiments, the
protrusions 555 and the recesses 560 can be omitted such that the insert 545 is secured within the
aperture 550 by, for example, friction fit, adhesives, etc. In some embodiments, the insert 545
and the slider 495 can be manufactured from similar plastic reducing wear between the slider
495 and the insert 545 during repeated use. As also shown in FIG. 10, the second shaft 475 is
coupled to the toilet lid 420.

[0033] With reference to FIGS. 10 and 11, the slow-close mechanisms 455 are oriented in
the same way along the longitudinal axis 430. Accordingly, the dampers 465 of the hinge post
425 cooperate to inhibit the toilet seat 415 and/or the toilet lid 420 from slamming down onto the
toilet bowl 35 from the raised position. The first shaft 470 associated with the first upright
portion 450a is received within the first mount 512 and the second shaft 475 associated with the
first upright portion 450a is coupled to the toilet lid 420, whereas the first shaft 470 associated
with the second upright portion 450b is coupled to the toilet lid 420 and the second shaft 475
associated with the second upright portion 450b is received within a second mount 514 of the
toilet seat 415. Specifically, the second shaft 475 is received within an elongate aperture 565 of
the second mount 514 for the second shaft 475 to be freely moveable along a longitudinal axis
515 of the aperture 565 (e.g., up and down as viewed in FIG. 12). The aperture 565 of the
second mount 514 differs from the aperture 550 of the first mount 512 in that the aperture 565 is
not a through aperture (FIG. 12). As also shown in FIG. 11, the first shaft 470 is coupled to the
toilet lid 420 via an anti-rotation member 570 for the toilet lid 420 to rotate with the first shaft
470 about the pivot axis 430. In other embodiments, the first shaft 470 can be directly attached
to the toilet lid 420.

[0034] In the illustrated embodiment, the toilet seat assembly 410 includes one insert 545
received within the through aperture 550 of the first mount 512. In other embodiments, the toilet
seat assembly 410 can include another insert 545 received within the other aperture 565 of the
second mount 514 to interface with the second shaft 475 associated with the second upright
portion 450b. In further embodiments, the both apertures 550, 565 can be through apertures,
none of the apertures 550, 565 can be through apertures, or one of the apertures 550, 565 can be
a through aperture.
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[0035]  During assembly of the toilet seat assembly 410, the second upright portion 4500 is
coupled to the toilet seat 415 and the toilet lid 420 before the first upright portion 450a. For
example, one slow-close mechanism 455 (FIG. 11) is inserted into the bore 480 of the second
upright portion 450b for the second shaft 475 to be received within the second mount 514 and
the first shaft 470 to be coupled to the toilet lid 420. With reference to FIG. 10, the toilet lid 420
is then aligned with the bore 480 of the first upright portion 450a such the other slow-close
mechanism 455 is inserted into the bore 480 for the second shaft 475 to couple with the toilet lid
420. In some embodiments, the aperture 550 can be aligned with the bore 480 for the slow-close
mechanism 455 to be inserted through the aperture 550 to then be received within the bore 480
of the first upright portion 450a. As a result, the slider 495 is positioned within the aperture 550.
The insert 545 is then inserted into the first mount 512 for the wall 510 of the insert 545 to
interface with the flats 505 of the slider 495. The insert 545 is secured within the first mount 512
by the protrusions 555 engaging the recesses 560. In other words, the aperture 550 provides easy
assembly of the toilet seat assembly 410 by allowing the slow-close mechanism 455 and/or the
insert 545 to be inserted through the aperture 550 once the aperture 550 is aligned with the bore
480 of the first upright portion 450a. In other embodiments, the toilet seat assembly 410 can be

assembled in a different way not explicitly disclosed herein.

[0036]  The illustrated floating hinge posts 425 is operable to allow for linear movement
between the toilet seat 415 and the hinge post 425/toilet bowl 35 along the longitudinal axes 515
such that the hinge post 425 does not disrupt weight transfer from the user to the load sensors
125. In particular, when the user sits on the toilet seat 415, the toilet seat 415 will compress
slightly under the weight of the user. In the illustrated embodiment, the toilet seat 415 will
linearly move relative to the hinge post 425 (e.g., the slider 495 and the second shaft 475 move
within the insert 545 and the second mount 514, respectively, along the longitudinal axes 515)
when the user sits on the toilet seat 415. Accordingly, the hinge post 425 does not absorb any
weight of the user, and the load sensors 125 provide an accurate measurement of the user’s

weight/change in weight.

[0037]  Although the disclosure has been described in detail with reference to certain

preferred embodiments, variations and modifications exist within the scope and spirt of one or

10
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more independent aspects of the disclosure as described. Various features and advantages of the

disclosure are set forth in the following claims.

11
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CLAIMS

1. A toilet seat assembly comprising:

a hinge post configured to be coupled to a toilet bowl;

a toilet seat configured to move between a raised position and a lowered position about a
pivot axis relative to the toilet bowl; and

a slow-close member coupled to the hinge post and configured to keep the pivot axis
stationary relative to the hinge post, the slow-close member also coupled to the toilet seat,
wherein the slow-close member is configured to permit movement of the toilet seat along a
longitudinal axis relative to the hinge post while the toilet seat is coupled to and inhibited from
being removed from the hinge post, the slow-close member controlling movement of the toilet
seat about the pivot axis when the toilet seat moves from the raised position to the lowered

position.

2. The toilet seat assembly of claim 1, wherein the toilet seat assembly comprises a load
sensor connected to said toilet seat, said load sensor configured to sense a load on the toilet seat
when in the lowered position, and wherein: the toilet seat is moveable along the longitudinal
axis and wherein the hinge post is configured not to disrupt transfer of the load to the load

Sensor.

3.  The toilet seat assembly of claim 1 or claim 2, wherein the hinge post is a first hinge post
and the slow-close member is a first slow-close member, wherein the toilet seat assembly
further comprises a second slow-close member coupled to a second hinge post, and wherein the
second slow-close member and the first slow-close member are configured to permit the
movement of the toilet seat along the longitudinal axis and to control the movement of the toilet

seat about the pivot axis.

4.  The toilet seat assembly according to any one of claims 1 to 3, wherein the slow-close
member is a first slow-close member, wherein the hinge post includes a first upright portion and
a second upright portion, wherein the first slow-close member is coupled to the first upright
portion and a second slow-close member is coupled to the second upright portion, and wherein

the second slow-close member and the first slow-close member are configured to permit the
12
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movement of the toilet seat along the longitudinal axis and to control the movement of the toilet

seat about the pivot axis.

5. The toilet seat assembly according to any one of claims 1 to 4, wherein the toilet seat
includes an elongate aperture defining the longitudinal axis, wherein the slow-close member
includes a shaft received within the elongate aperture, and wherein the shaft is moveable within

the elongate aperture along the longitudinal axis.

6.  The toilet seat assembly of claim 5, further comprising a slider coupled to the shaft,
wherein the slider includes an outer flat surface engageable with an inner wall of the elongate

aperture to guide movement of the toilet seat along the longitudinal axis.

7.  The toilet seat assembly of claim 5, further comprising an insert received within the
elongate aperture of the toilet seat, wherein the shaft of the slow-close member is moveable

within the insert along the longitudinal axis.

8.  The toilet seat assembly according to any one of claims 1 to 7, wherein the longitudinal

axis is perpendicular to the pivot axis.

9. A toilet seat assembly comprising:

a hinge post configured to be coupled to a toilet bowl;

a toilet seat configured to move between a raised position and a lowered position about a
pivot axis relative to the toilet bowl; and

a slow-close member coupled between the hinge post and the toilet seat, wherein the
slow-close member is configured to permit movement of the toilet seat along a longitudinal axis
relative to the hinge post while the toilet seat is coupled to and inhibited from being removed
from the hinge post, the slow-close member controlling movement of the toilet seat about the

pivot axis when the toilet seat moves from the raised position to the lowered position.

10. The toilet seat assembly of claim 9, wherein the toilet seat assembly comprises a load
sensor connected to said toilet seat, said load sensor configured to sense a load on the toilet seat

when in the lowered position, and wherein: the toilet seat is moveable along the longitudinal
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axis and wherein the hinge post is configured not to disrupt transfer of the load to the load

sensor.

11. The toilet seat assembly of claim 9 or claim 10, wherein the hinge post is a first hinge post
and the slow-close member is a first slow-close member, wherein the toilet seat assembly
further comprises a second slow-close member coupled to a second hinge post, and wherein the
second slow-close member and the first slow-close member are configured to permit the
movement of the toilet seat along the longitudinal axis and to control the movement of the toilet

seat about the pivot axis.

12. The toilet seat assembly according to any one of claims 9 to 11, wherein the slow-close
member is a first slow-close member, wherein the hinge post includes a first upright portion and
a second upright portion, wherein the first slow-close member is coupled to the first upright
portion and a second slow-close member is coupled to the second upright portion, and wherein
the second slow-close member and the first slow-close member are configured to permit the
movement of the toilet along the longitudinal axis and to control the movement of the toilet seat

about the pivot axis.

13. The toilet seat assembly according to any one of claim 9 to 12, wherein the slow-close
member is coupled to the hinge post and configured to keep the pivot axis stationary relative to

the hinge post.

14. The toilet seat assembly according to any one of claim 9 to 13, wherein the slow-close
member is coupled to the hinge post and configured to permit the movement of the pivot axis

along the longitudinal axis relative to the hinge post.

15. The toilet seat assembly according to any one of claim 9 to 14, further comprising a toilet
lid moveable between a raised position and a lowered position about the pivot axis, wherein the
slow-close member is coupled to the toilet lid to control movement of the toilet lid about the

pivot axis when the toilet lid moves from the raised position to the lowered position.
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