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(54) Toilet with throttle to limit the flow rate of flushing water

(57) The application concerns a toilet capable of sup-
plying wash water at a flow rate appropriate for cleaning
the bowl body regardless of which type of water tank
supplies water.

The toilet (1) includes a water tank (6) that holds
wash water and a bowl body. The bowl body includes a
bowl portion (12), a drain (14), a rim water-ejecting por-
tion (26), and a water conduit (23). The bowl portion in-
cludes a bowl-shaped waste receiving surface (16) and
a rim portion (18) formed at an upper edge of the waste
receiving surface and having an inner circumferential sur-
face shaped so as to overhang or extend substantially
vertically. The drain is disposed below the bowl portion.
The rim water-ejecting portion is formed in the inner cir-
cumferential surface of the rim portion and forms a swirl
flow. The water conduit guides the wash water held in
the water tank to a rim outlet (24). A throttle member (30)
is attached to the water conduit and adjusts the cross-
sectional area of a water-flow passage of the water con-
duit so as to reduce the cross-sectional area of the water-
flow passage of the water conduit when the wash water
from the water tank flows at a higher flow rate. The throttle
member is a member different from the bowl body.
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Description

[Technical Field]

[0001] The present invention relates to flush toilets,
and more specifically, it relates to a wash-down flush
toilet that cleans a bowl body and discharges waste using
wash water supplied from a wash-water supply source.

[Background Art]

[0002] Known examples of a flush toilet that cleans it-
self and discharges waste include a toilet described in
PTL 1 that includes a bowl portion including a rim portion
formed at the upper edge of the bowl portion and the rim
portion has an inner circumferential surface shaped so
as to overhang or extend substantially vertically. In the
toilet, wash water held in a water tank is ejected in the
horizontal direction from a rim outlet to form a swirl flow
for facilitating cleaning.
[0003] Besides water tanks directly installed on a toilet
bowl, water tanks installed on a wall distant from a toilet
bowl are known. Such water tanks are classified into
three types depending on the height at which the water
tanks are installed: a low-position type, an intermediate-
position type, and a high-position type. An appropriate
type of water tank is selected from these types in accord-
ance with the installation site and connected to the toilet
bowl. Since these three types of water tanks are installed
at different heights, the distance of elevation between
each water tank and the toilet bowl differs between the
water tanks and thus the flow rate at which the water tank
supplies water to the toilet bowl also differs between the
water tanks.

[Citation List]

[Patent Literature]

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2013-44178

[Summary of Invention]

[Technical Problem]

[0005] However, using any of such three types of water
tanks that supply water at different flow rates in the flush
toilet described in PTL 1 would bring about the following
problems. If a high-position water tank, which supplies
water at a relatively high flow rate, is used, wash water
that whirls around a rim portion having an inner circum-
ferential surface shaped so as to overhang or extend
substantially vertically would flow over the rim portion out
of the bowl body. Particularly, wash water that whirls
around the rim portion is more likely to overflow at areas
of the rim portion having small radii of curvature, which
are front and rear areas, and at a transition area from the

front to a side.
[0006] To prevent the wash water from overflowing out
of the bowl body to which the high-position water tank is
connected, the design of a water conduit of the bowl body
may be changed so as to increase the pressure loss and
reduce the flow rate at which water is supplied. In this
case, the wash water can be prevented from overflowing
from the rim portion of the bowl body to which the high-
position water tank is connected. If, on the other hand, a
low-position water tank, which supplies water at a low
flow rate, is connected to the bowl body, the flow rate of
wash water that whirls around the rim portion would be
insufficient to fully clean the bowl portion of the bowl body.
[0007] One conceivable example to solve these prob-
lems is to prepare three types of toilet bowls including
water-flow passages differently designed so as to be
compatible with the three types of water tanks. Separate-
ly preparing three types of toilet bowls, however, increas-
es the number of types of products and increases costs,
which is contrary to the recent demand.
[0008] The present invention is made to solve the
above-described existing problems and aims to provide
a flush toilet that can supply wash water to a bowl portion
of a bowl body at a flow rate appropriate for cleaning the
bowl body regardless of whichever water tank that sup-
plies water at any of different flow rates is connected to
the bowl body.

[Solution to Problem]

[0009] In order to achieve the above-described object,
the present invention provides a flush toilet that cleans
the toilet and discharges waste. The flush toilet includes
a water tank that holds wash water and a bowl body. The
bowl body includes a bowl portion, a drain, a rim water-
ejecting portion, and a water conduit. The bowl portion
includes a bowl-shaped waste receiving surface and a
rim portion formed at an upper edge of the waste receiv-
ing surface and having an inner circumferential surface
shaped so as to overhang or extend substantially verti-
cally. The drain has an inlet connected to a lower portion
of the bowl portion and allows waste to be discharged
therethrough. The rim water-ejecting portion is formed in
the inner circumferential surface of the rim portion and
forms a swirl flow by ejecting wash water. The water con-
duit guides the wash water held in the water tank to the
rim water-ejecting portion. A throttle member is attached
to the water conduit. The throttle member is capable of
adjusting a cross-sectional area of a water-flow passage
of the water conduit so that the cross-sectional area de-
creases as the wash water is supplied from the water
tank at a higher flow rate.
[0010] In the flush toilet according to the present in-
vention having the above-described structure, the throttle
member is attached to the water conduit, and the throttle
member can adjust the cross-sectional area of the water-
flow passage of the water conduit so as to reduce the
cross-sectional area of the water-flow passage of the wa-
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ter conduit as the flow rate of wash water supplied from
the water tank increases. Thus, the flush toilet can supply
wash water to the bowl portion at a flow rate appropriate
for cleaning the bowl portion regardless of whichever wa-
ter tank that supplies water at any of different flow rates
is connected to the bowl body. Even when the flow rate
of wash water ejected from the rim outlet increases in
the bowl body that includes the bowl portion including
the rim portion having an inner circumferential surface
shaped so as to overhang or extend substantially verti-
cally, the wash water that whirls around the rim portion
can be prevented from flowing over the rim portion out
of the bowl body. In addition, this structure can prevent
the wash water from failing to fully clean the inside of the
bowl portion due to an insufficient force of the wash water
whirling around the rim portion caused by an insufficient
flow rate of wash water ejected from the rim outlet.
[0011] Preferably, in this invention, the bowl body in-
cludes a jet ejection portion that ejects the wash water
from a jet outlet of the jet ejection portion that is open at
a side portion of the waste receiving surface of the bowl
portion, and the water conduit is split so as to extend to
the jet ejection portion of the bowl body. The water con-
duit has a small-diameter portion at an upstream-side
portion of the water conduit. The small-diameter portion
has a water-flow passage having a cross-sectional area
smaller than the sum of a cross-sectional area of the jet
outlet of the jet ejection portion and a cross-sectional
area of an outlet of the rim water-ejecting portion. The
throttle member is removably attached to the small-di-
ameter portion, and the cross-sectional area of the water-
flow passage of the small-diameter portion is changeable
by replacing the throttle member with another throttle
member.
[0012] In the flush toilet according to the present in-
vention having the above-described structure, the small-
diameter portion has a water-flow passage having a
cross-sectional area on the upstream side of the water
conduit. The cross-sectional area of the water-flow pas-
sage is smaller than the sum of the cross-sectional area
of the jet outlet and the cross-sectional area of the rim
outlet. The cross-sectional area of the water-flow pas-
sage of the small-diameter portion can be changed by
replacing the throttle member with another throttle mem-
ber. Thus, the throttle member can adjust the maximum
pressure loss received by the wash water passing
through the water conduit, whereby the wash water can
be supplied to the bowl portion at a flow rate appropriate
for cleaning the bowl portion regardless of whichever wa-
ter tank that supplies water at any of different flow rates
is connected to the bowl body.
[0013] Preferably, in this embodiment, the water con-
duit has a small-diameter portion at an upstream-side
portion of the water conduit, and the small-diameter por-
tion has a water-flow passage having a cross-sectional
area smaller than the sum of cross-sectional areas of
outlets of the rim water-ejecting portion. The throttle
member is removably attached to the small-diameter por-

tion, and the cross-sectional area of the water-flow pas-
sage of the small-diameter portion is changeable by re-
placing the throttle member with another throttle member.
[0014] In the flush toilet according to the present in-
vention having the above-described structure, the small-
diameter portion disposed at an upstream-side portion
of the water conduit has a water-flow passage having a
cross-sectional area smaller than the sum of cross-sec-
tional areas of outlets of the rim water-ejecting portion.
Thus, replacing the throttle member with another one en-
ables a change of the cross-sectional area of the water-
flow passage of the small-diameter portion, so that the
throttle member can adjust the maximum pressure loss
received by the wash water passing through the water
conduit. Thus, wash water can be supplied to the bowl
portion at a flow rate appropriate for cleaning the bowl
portion regardless of whichever water tank that supplies
water at any of different flow rates is connected to the
bowl body.
[0015] Preferably, in this invention, the throttle member
forms a passage extending a predetermined length in a
direction in which wash water flows, and the throttle mem-
ber tapers so that a cross-sectional area of a water-flow
passage of the throttle member gradually decreases from
an upstream end to a downstream end.
[0016] In the flush toilet according to the present in-
vention having the above-described structure, the throttle
member tapers so that its cross-sectional area of the wa-
ter-flow passage gradually decreases from the upstream
end to the downstream end, whereby wash water passing
through the throttle member can be prevented from form-
ing turbulence and the throttle member facilitates an ad-
justment of the maximum pressure loss that the wash
water receives. In addition, since the throttle member has
a water-flow passage having a smallest cross-sectional
area at the downstream end, the throttle member can
adjust the maximum pressure loss received by the wash
water passing through the downstream end. Thus, wash
water can be supplied to the bowl portion at a flow rate
appropriate for cleaning the bowl portion regardless of
whichever water tank that supplies water at any of differ-
ent flow rates is connected to the bowl body.
[0017] Preferably, in this invention, the cross-sectional
area of the water-flow passage of the throttle member at
the upstream end is substantially the same as a cross-
sectional area of a water-flow passage of a water-supply
connecting pipe connected to an upstream-side portion
of the throttle member, a cross-sectional shape of the
water-flow passage of the throttle member at the up-
stream end is substantially the same as a cross-sectional
shape of the water-flow passage of the water-supply con-
necting pipe, and an axis of the throttle member and an
axis of the water-supply connecting pipe at a connection
portion are substantially aligned with each other.
[0018] The flush toilet according to the present inven-
tion having the above-described structure can regulate
the pressure loss received by the wash water that flows
into the throttle member from the water-supply connect-
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ing pipe, whereby the throttle member facilitates the reg-
ulation of the pressure loss. Thus, wash water can be
supplied to the bowl portion at a flow rate appropriate for
cleaning the bowl portion regardless of whichever water
tank that supplies water at any of different flow rates is
connected to the bowl body.
[0019] Preferably, in this invention, in the state where
the throttle member is attached to the small-diameter por-
tion of the bowl body, a gap having a predetermined di-
mension is left between an outer circumferential surface
of the throttle member facing outward and an inner cir-
cumferential surface of the small-diameter portion of the
bowl body facing inward.
[0020] In the flush toilet according to the present in-
vention having the above-described structure, the throttle
member can be easily attached to the small-diameter
portion of the bowl body that would have dimensional
deviation.
[0021] Preferably, in this invention, the throttle member
includes a plurality of protrusions disposed on an outer
circumferential surface at predetermined intervals on a
circumference of the outer circumferential surface, each
of the protrusions has, at a top portion, a taper surface
that is inclined downward from an inner side to an outer
side, and the taper surface comes into contact with the
small-diameter portion of the bowl body.
[0022] In the flush toilet according to the present in-
vention having the above-described structure, each pro-
trusion has a taper surface on the outer circumferential
surface of the throttle member and the taper surface
comes into contact with the small-diameter portion of the
bowl body. Thus, the axis of the throttle member can be
aligned with the axis of the small-diameter portion when
the throttle member is pressed against the small-diame-
ter portion by the water pressure, whereby the center of
the throttle member can be reliably aligned.
[0023] Preferably, in this invention, the throttle member
includes a hook portion hooked on a downstream-side
portion of the small-diameter portion.
[0024] In the flush toilet according to the present in-
vention having the above-described structure, the throttle
member includes a hook portion hooked on a down-
stream side portion of the small-diameter portion. Thus,
when the bowl body is transported while the throttle mem-
ber is attached to the bowl body, the throttle member can
be prevented from being detached from the bowl body.
[0025] Preferably, in this invention, a flush toilet that
cleans the toilet and discharges waste includes a water
tank that holds wash water and a bowl body. The bowl
body includes a bowl portion, a drain, a rim water-ejecting
portion, and a water conduit. The bowl portion includes
a bowl-shaped waste receiving surface and a rim portion
formed at an upper edge of the waste receiving surface
and having an inner circumferential surface shaped so
as to overhang or extend substantially vertically. The
drain has an inlet connected to a lower portion of the bowl
portion and allows waste to be discharged therethrough.
The rim water-ejecting portion is formed in the inner cir-

cumferential surface of the rim portion and forms a swirl
flow by ejecting wash water. The water conduit guides
the wash water held in the water tank to the rim water-
ejecting portion. A throttle member is attached to the wa-
ter conduit. The throttle member is capable of adjusting
a cross-sectional area of a water-flow passage of the
water conduit so that the cross-sectional area decreases
as the wash water is supplied from the water tank at a
higher flow rate. The throttle member is a member differ-
ent from the bowl body and removable from the bowl
body. The throttle member is removed when the flow rate
of the wash water supplied from the water tank is smaller
than a predetermined flow rate.
[0026] The flush toilet according to the present inven-
tion having the above-described structure can exclude a
throttle member by removing the throttle member from
the water conduit when the flow rate at which water is
supplied from the water tank is smaller than a predeter-
mined rate, the throttle member being capable of adjust-
ing the cross-sectional area of the water-flow passage
of the water conduit so as to reduce the cross-sectional
area of the water-flow passage of the water conduit as
the flow rate at which water is supplied from the water
tank increases. Thus, the flush toilet can supply wash
water to the bowl portion at a flow rate appropriate for
cleaning the bowl portion even when a water tank that
supplies water at a relatively low flow rate is connected
to the bowl body. Thus, the bowl body including the bowl
portion including a rim portion having an inner circumfer-
ential surface shaped so as to overhang or extend sub-
stantially vertically can prevent the wash water from fail-
ing to fully clean the inside of the bowl portion due to an
insufficient force of the wash water whirling around the
rim portion caused by an insufficient flow rate of the wash
water ejected from the rim outlet.

[Advantageous Effects of Invention]

[0027] The flush toilet according to the present inven-
tion having the above-described structure can supply
wash water to a bowl portion of a bowl body at a flow rate
appropriate for cleaning the bowl portion regardless of
whichever water tank that supplies water at any of differ-
ent flow rates is connected to the bowl body.

[Brief Description of Drawings]

[0028]

[Fig. 1] Fig. 1 is a schematic diagram of a flush toilet
according to a first embodiment of the present inven-
tion including a high-position water tank and installed
on a wall surface.
[Fig. 2] Fig. 2 is a plan view of the flush toilet accord-
ing to the first embodiment of the present invention.
[Fig. 3] Fig. 3 is a cross-sectional side view of a por-
tion of the flush toilet taken along the line III-III of Fig.
2.
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[Fig. 4] Fig. 4 is an enlarged cross-sectional view of
a portion B of a water conduit of the flush toilet ac-
cording to the first embodiment of the present inven-
tion illustrated in Fig. 1.
[Fig. 5] Fig. 5 is a perspective view of a throttle mem-
ber of the flush toilet according to the first embodi-
ment of the present invention, viewed obliquely from
above.
[Fig. 6] Fig. 6 is a plan view of the throttle member
of the flush toilet according to the first embodiment
of the present invention.
[Fig. 7] Fig. 7 is a cross-sectional side view of the
throttle member taken along the line VII-VII of Fig. 6.
[Fig. 8] Fig. 8 is a schematic view of a flush toilet
according to a second embodiment of the present
invention including an intermediate-position water
tank installed behind a wall surface.
[Fig. 9] Fig. 9 is an enlarged cross-sectional view of
a portion B of a water conduit of the flush toilet ac-
cording to the second embodiment of the present
invention illustrated in Fig. 8.
[Fig. 10] Fig. 10 is a perspective view of a throttle
member of the flush toilet according to the second
embodiment of the present invention, viewed ob-
liquely from above.
[Fig. 11] Fig. 11 is a plan view of the throttle member
of the flush toilet according to the second embodi-
ment of the present invention.
[Fig. 12] Fig. 12 is a cross-sectional side view of the
throttle member taken along the line XII-XII of Fig. 11.
[Fig. 13] Fig. 13 is a schematic view of a flush toilet
according to a third embodiment of the present in-
vention including a low-position water tank installed
behind a wall surface.

[Description of Embodiments]

[0029] Referring now to the appended drawings, flush
toilets according to some embodiments of the present
invention will be described. Referring to Fig. 1 first, an
installation of a flush toilet according to an embodiment
is described. Fig. 1 is a schematic diagram of a flush toilet
1 according to a first embodiment of the present invention
including a high-position water tank and installed on a
wall surface. As illustrated in Fig. 1, the flush toilet 1 is a
wash-down flush toilet (wash-down toilet) that discharg-
es waste using a difference of elevation due to rising of
the water level of water accumulated in a trapway, de-
scribed below. In this embodiment, the flush toilet may
be another type of a toilet, such as a siphon toilet.
[0030] The flush toilet 1 includes a ceramic bowl body
2, which is installed on a wall 4. Behind the wall 4, a water
tank (a so-called high-position water tank) 6 that holds
wash water is installed at a relatively high height (for ex-
ample, at which the overall height is approximately 1120
mm from the floor). The water tank 6 is connected to a
wash-water supply source (not illustrated) such as a wa-
ter supply line. To the surface of the wall 4, an operation

switch 8 is attached. When the operation switch 8 is
turned on, wash water held in the water tank 6 is supplied
to the bowl body 2 to clean the bowl body 2.
[0031] Behind the wall 4, a drainpipe 10 for discharging
waste is installed. The drainpipe 10 allows waste to be
discharged from the bowl body 2 to the outside.
[0032] Although the water tank 6 of the flush toilet 1
according to the first embodiment of the present invention
is a water tank concealed behind the wall 4, the water
tank may be installed in front of the wall.
[0033] The flush toilet 1 according to the first embodi-
ment of the present invention includes a high-position
water tank as the water tank 6. Another water tank is also
selectable, in accordance with the height at which the
water tank is installed, from among, for example, three
different types of water tanks: a high-position water tank
installed at a relatively high height at which the overall
height of the water tank is approximately 1120 mm from
the floor; a low-position water tank installed at a relatively
low height at which the overall height of the water tank
is approximately 820 mm from the floor; and an interme-
diate-position water tank installed at an intermediate
height between the relatively high height and the rela-
tively low height at which the overall height of the water
tank is approximately 980 mm from the floor. Such a wa-
ter tank may be installed in combination with a new bowl
body, a water tank already installed at the site may be
used in combination with a newly installed bowl body, or
a water tank may be replaced with a new one after a bowl
body has been installed.
[0034] Referring now to Fig. 2 and Fig. 3, the flush toilet
1 according to the embodiment is described in detail. Fig.
2 is a plan view of the flush toilet 1 according to the first
embodiment of the present invention. Fig. 3 is a cross-
sectional side view of a portion of the flush toilet 1 taken
along the line III-III of Fig. 2.
[0035] As illustrated in Fig. 2 and Fig. 3, the bowl body
2 of the flush toilet 1 according to the embodiment of the
present invention includes a bowl portion 12 and a trap-
way 14 extending continuously with a bottom portion of
the bowl portion 12. The bowl portion 12 includes a waste
receiving surface 16 and a rim portion 18 at an upper
edge of the waste receiving surface 16. The rim portion
18 has an inner circumferential surface shaped so as to
overhang or extend substantially vertically. The rim por-
tion 18 is shaped so as to overhang or extend substan-
tially vertically and smoothly upright continuously with
the upper edge of the waste receiving surface 16. The
waste receiving surface 16 of the bowl portion 12 includes
a bowl-shaped upper waste-receiving surface 20 and a
recessed portion 22 formed between the upper waste-
receiving surface 20 and the trapway 14.
[0036] The trapway 14 extends obliquely upward from
an inlet 14a that is open in the bottom portion of the bowl
portion 12, bends at the uppermost point 14b, and ex-
tends obliquely downward until arriving at an outlet 14c,
at which the trapway 14 is connected to the above-de-
scribed drainpipe 10 (see Fig. 1). The water level L of
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water accumulated in the flush toilet 1 is flush with the
uppermost point 14b of the trapway 14.
[0037] In addition, the flush toilet 1 includes a water
conduit 23 including a water-supply connecting pipe 25
that extends from an outlet 6a of the water tank 6 to an
inlet 24a of the bowl body 2. The flush toilet 1 extends to
the inside of the bowl body 2. The water conduit 23 also
includes a bowl-body water-flow passage 24 extending
to a rear portion of the inside of the bowl body 2. The
water-supply connecting pipe 25 includes an upstream
water-supply connecting pipe 25b, extending vertically
downward from the outlet 6a of the water tank 6, and a
downstream water-supply connecting pipe 25d, extend-
ing from an outlet 25c of the upstream water-supply con-
necting pipe 25b to the inlet 24a of the inside of the bowl
body 2.
[0038] The bowl-body water-flow passage 24 includes
a common water-flow passage 24b, a jet water-flow pas-
sage 24c, and a rim water-flow passage 24d. The com-
mon water-flow passage 24b extends from the inlet 24a
of the bowl-body water-flow passage 24, connected to
the outlet 25a of the water-supply connecting pipe 25
extending from the water tank 6, to the vicinity of a rear
portion of the bowl portion 12. The jet water-flow passage
24c branches off from the common water-flow passage
24b at the vicinity of a rear portion of the bowl portion 12.
The common water-flow passage 24b receives wash wa-
ter from the water tank 6.
[0039] A rim outlet 26 is formed at a front left portion
on the inner circumferential side of the rim portion 18
when the bowl body 2 is viewed from the front. The above-
described rim water-flow passage 24d extends to the rim
outlet 26, to which wash water is supplied. From the rim
outlet 26, wash water is ejected forward and forms a swirl
flow inside the bowl portion 12.
[0040] As illustrated in Fig. 2 and Fig. 3, a jet outlet 28
is formed at a substantially middle portion on the left side
(a side) of the waste receiving surface 16 of the bowl
portion 12 when the bowl portion 12 is viewed from the
front. The jet outlet 28 is formed above the water surface
W0. The jet outlet 28 is connected with the jet water-flow
passage 24c branching off from the common water-flow
passage 24b of the bowl-body water-flow passage 24. A
mainstream of wash water ejected from the jet outlet 28
flows into the water (water surface W0) accumulated in
the recessed portion 22 and then whirls.
[0041] A small-diameter portion 24e at which the di-
ameter of a water-flow passage is reduced is formed at
the inlet 24a of the bowl-body water-flow passage 24.
The small-diameter portion 24e defines a circular open-
ing and allows a cylindrical throttle member 30 to be fitted
to the inner circumferential side of the small-diameter
portion 24e. The cross-sectional area C1 of a water flow
(cross-sectional area of a water-flow passage) of the
small-diameter portion 24e is determined so as to be larg-
er than the cross-sectional area of the water-flow pas-
sage of the water-supply connecting pipe 25 but smallest
throughout the cross-sectional area of the water-flow

passage of the bowl-body water-flow passage 24. When
the throttle member 30 is fitted to the small-diameter por-
tion 24e, the small-diameter portion 24e has a water-flow
passage having a smallest cross-sectional area through-
out the water-supply connecting pipe 25 and the bowl-
body water-flow passage 24. The cross-sectional area
C1 of the water-flow passage of the small-diameter por-
tion 24e is smaller than the sum of the cross-sectional
area C2 of the water-flow passage of the jet outlet 28 and
the cross-sectional area C3 of the water-flow passage of
the rim outlet 26. Thus, the cross-sectional area C1 of
the water-flow passage of the small-diameter portion 24e
determines, or the cross-sectional area C5 of the water-
flow passage of the downstream end 30d of the throttle
member 30 when inserted into the small-diameter portion
24e, determines the flow rate of wash water flowing
through the bowl-body water-flow passage 24. When the
throttle member 30 is not fitted to the small-diameter por-
tion 24e, the small-diameter portion 24e forms a water-
flow passage at the inlet 24a of the bowl-body water-flow
passage 24.
[0042] In the case of a bowl body that only includes a
rim outlet or outlets and a rim water-flow passage without
a jet outlet and a jet water-flow passage, the cross-sec-
tional area of the water-flow passage of the small-diam-
eter portion is determined to be smaller than the cross-
sectional area of the water-flow passage of the rim outlet
or the sum of the cross-sectional areas of the water-flow
passages of the rim outlets. For example, in the case of
a bowl body only including one rim outlet and a rim water-
flow passage, the cross-sectional area of the water-flow
passage of the small-diameter portion is determined to
be smaller than the cross-sectional area of the water-
flow passage of the rim outlet. In the case of a bowl body
including two rim outlets and a rim water-flow passage,
the cross-sectional area of the water-flow passage of the
small-diameter portion 24e is determined to be smaller
than the sum of the cross-sectional areas of the water-
flow passages of the two rim outlets.
[0043] Referring now to Fig. 4 to Fig. 7, the throttle
member 30 attached to the water conduit 23 when the
high-position water tank 6 is connected to the bowl body
2 is described in detail.
[0044] Fig. 4 is an enlarged cross-sectional view of an
inlet B of the bowl-body water-flow passage 24 of the
flush toilet 1 according to the first embodiment of the
present invention illustrated in Fig. 1. Fig. 5 is a perspec-
tive view of a throttle member 30 of the flush toilet 1 ac-
cording to the first embodiment of the present invention,
viewed obliquely from above. Fig. 6 is a plan view of the
throttle member 30 of the flush toilet 1 according to the
first embodiment of the present invention. Fig. 7 is a
cross-sectional side view of the throttle member 30 taken
along the line VII-VII of Fig. 6.
[0045] The throttle member 30 is a member that can
regulate the flow rate of wash water that passes through
the throttle member 30 and that varies depending on the
environment in which the water tank 6 is installed so that
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the flow rate of wash water can be substantially uniform
and appropriate for cleaning the bowl body.
[0046] The throttle member 30 is made of a resin ma-
terial such as a polypropylene, separately from the bowl
body 2. As described above, the throttle member 30 can
adjust the cross-sectional area of the water-flow passage
of the water conduit 23 in accordance with the type of
the water tank 6, selected from among the water tanks
6 that supply wash water at different flow rates, so as to
reduce the cross-sectional area of the water-flow pas-
sage of the water conduit 23 as the flow rate of wash
water supplied from the water tank 6 increases. The throt-
tle member 30 is removably attached to the small-diam-
eter portion 24e. By replacing the throttle member 30 with
another throttle member having a different shape or by
removing the throttle member 30, the cross-sectional ar-
ea of a water-flow passage of a portion near the small-
diameter portion 24e can be easily changed. When the
flush toilet 1 is shipped from the factory, the throttle mem-
ber 30 is fitted into the small-diameter portion 24e. The
throttle member 30 may be replaced with a throttle mem-
ber 130 included in a flush toilet 101 according to a sec-
ond embodiment of the present invention, which will be
described below. Alternatively, the throttle member 30
may be removed from the small-diameter portion 24e to
form a flush toilet 201 according to a third embodiment
of the present invention.
[0047] The throttle member 30, while fitted to the small-
diameter portion 24e, defines a cylindrical passage hav-
ing a smaller diameter than the small-diameter portion
24e. The throttle member 30 includes an annular base
ring portion 30a formed on the upstream side of the throt-
tle member 30 and a pressure-reducing ring portion 30b
extending downstream from the base ring portion 30a.
[0048] The base ring portion 30a has a thickness of
approximately several millimeters. The base ring portion
30a has an outer diameter D2 that is larger than an inner
diameter D1 of the small-diameter portion 24e. The base
ring portion 30a is kept disposed near the small-diameter
portion 24e of the bowl body 2 due to hook portions 30g,
described below, being capable of being hooked on the
small-diameter portion 24e of the bowl body. A corrugat-
ed gasket 32 seals a connection portion between the
outlet 25a and the inlet 24a of the bowl-body water-flow
passage 24. The base ring portion 30a is not fixed to the
outlet 25a and the gasket 32 with an adhesive or the like
and is interposed between the outlet 25a and the small-
diameter portion 24e.
[0049] The pressure-reducing ring portion 30b defines
a cylindrical passage and tapers so that its inner diameter
gradually decreases toward the front of the bowl body.
The pressure-reducing ring portion 30b thus reduces the
pressure of a fluid that passes therethrough with an effect
of the decrease of the inner diameter. The length L2 of
the pressure-reducing ring portion 30b is substantially
the same as the length L2 of the hook portions 30g, de-
scribed below. For example, the length L2 is approxi-
mately 20.5 mm. A downstream end 30d of the pressure-

reducing ring portion 30b has an inner diameter D5, which
is a relatively small diameter and the smallest inner di-
ameter throughout the passage. For example, the inner
diameter D5 is approximately 31 mm.
[0050] The pressure-reducing ring portion 30b, having
a longer length or a smaller inner diameter, produces a
large pressure loss. On the other hand, the pressure-
reducing ring portion 30b, having a shorter length or a
larger inner diameter, produces a small pressure loss. In
this manner, the pressure-reducing ring portion 30b can
be so shaped as to reduce the cross-sectional area of
the water-flow passage of the water conduit 23 in accord-
ance with an increase in flow rate at which water is sup-
plied from the water tank 6 and to increase the cross-
sectional area of the water-flow passage of the water
conduit 23 in accordance with a reduction in flow rate at
which water is supplied from the water tank 6.
[0051] The base ring portion 30a and the pressure-
reducing ring portion 30b define, on their inner side, a
diameter-reducing passage 31 extending a predeter-
mined length L1 in a direction in which wash water flows.
The base ring portion 30a defines an upstream end 30c
of the diameter-reducing passage 31 whereas the pres-
sure-reducing ring portion 30b defines a downstream end
30d of the diameter-reducing passage 31. The cross-
sectional area of the water-flow passage of the diameter-
reducing passage 31 of the throttle member 30 thus grad-
ually decreases from the upstream end 30c to the down-
stream end 30d. Fig. 4 shows that the cross-sectional
area C4 of the water-flow passage at the upstream end
30c of the base ring portion 30a is larger than the cross-
sectional area C5 of the water-flow passage at the down-
stream end 30d of the pressure-reducing ring portion
30b.
[0052] The cross-sectional area C4 of the water-flow
passage at the upstream end 30c of the base ring portion
30a is substantially the same as the cross-sectional area
C6 of the water-flow passage at the outlet 25a of the
water-supply connecting pipe 25 that is connected to an
upstream end portion of the throttle member 3. The water-
flow passage at the upstream end 30c of the base ring
portion 30a and the water-flow passage at the outlet 25a
of the water-supply connecting pipe 25 have substantially
the same cross-sectional shape, that is, a substantially
circular cross section. An axis A1 of the throttle member
30 and an axis A2 of the water-supply connecting pipe
25 are substantially aligned with each other.
[0053] The inner diameter D1 of the small-diameter
portion 24e is larger than the outer diameter D3 of the
pressure-reducing ring portion 30b of the throttle member
30. Thus, in the state where the throttle member 30 is
fitted to the small-diameter portion 24e of the bowl body
2, a gap G having a predetermined dimension is formed
between an outer circumferential surface 30i of the pres-
sure-reducing ring portion 30b facing outward and an in-
ner circumferential surface 24h of the small-diameter por-
tion 24e of the bowl body 2 facing inward. The gap G can
accommodate dimensional variation of the small-diam-
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eter portion 24e of the bowl body 2 when the throttle
member 30 is fitted to the small-diameter portion 24e.
[0054] Multiple protrusions 30f are disposed on an out-
er circumferential surface 30e of the base ring portion
30a, facing downward, at predetermined intervals on the
circumference of the outer circumferential surface 30e.
In this embodiment, these protrusions 30f disposed on
the outer circumferential surface 30e are arranged so as
to be symmetrically with respect to the center of the circle
on, when viewed in a plan, both sides of each of two hook
portions 30g, described below, and at positions on a line
perpendicular to the line connecting the two hook por-
tions 30g. However, the protrusions 30f on the outer cir-
cumferential surface 30e may be arranged at other pre-
determined intervals, for example, at predetermined
equal intervals.
[0055] Each protrusion 30f has a taper surface 30h at
its top portion. The taper surface 20h is inclined inward
from the outer side toward the downstream side in the
state where the throttle member 30 is fitted to the water
conduit 23 (in other words, inclined downward from the
inner side to the outer side). The taper surface 30h comes
into contact with an upstream edge 24f of the small-di-
ameter portion 24e of the bowl body 2. When coming into
contact with the upstream edge 24f, the taper surface
30h receives an inward load.
[0056] Thus, when the throttle member 30 is pressed
against the small-diameter portion 24e by the water pres-
sure, the taper surfaces 30h of the multiple protrusions
30f are pressed against the upstream edge 24f of the
small-diameter portion 24e and the throttle member 30
receives a force directing toward the axis A1 of the throttle
member 30 from the multiple taper surfaces 30h. Thus,
the throttle member 30 can be reliably placed at or shifted
to such a position as to allow its axis A1, the axis A2 of
the water-supply connecting pipe 25, and the axis A3 of
the small-diameter portion 24e to be aligned with one
another.
[0057] The pressure-reducing ring portion 30b in-
cludes hook-shaped hook portions 30g at two opposing
positions on the outer circumference. The hook portions
30g protrude outward so as to extend beyond the inner
diameter D1 of the small-diameter portion 24e. In the
state where the throttle member 30 is fitted to the small-
diameter portion 24e, the hook portions 30g can be
hooked on a downstream edge 24g of the small-diameter
portion 24e.
[0058] As illustrated in Fig. 4, these hook portions 30g
become apart from the downstream edge 24g of the
small-diameter portion 24e while the throttle member 30
is pressed against the small-diameter portion 24e by the
water pressure. In the case where the bowl body 2 is
transported, the hook portions 30g can prevent the throt-
tle member 30, fitted to the small-diameter portion 24e,
from being detached from or falling out of the small-di-
ameter portion 24e. For example, during shipment, trans-
portation, installation of the flush toilet 1, the bowl body
2 can be easily transported while the throttle member 30

is being temporarily or securely fitted to the small-diam-
eter portion 24e. Even when the bowl body 2 is not trans-
ported, the hook portions 30g can prevent the throttle
member 30 from unintentionally being detached from or
falling out of the small-diameter portion 24e.
[0059] Referring mainly to Fig. 1 to Fig. 4, the operation
of the flush toilet 1 according to the embodiment of the
present invention is described.
[0060] When a user turns the operation switch 8 on,
wash water held in the water tank 6 is supplied from the
outlet 6a of the water tank 6 through the outlet 25a of the
water-supply connecting pipe 25 toward the bowl body
2. Since the water tank 6 is located at a relatively high
height, the distance from the water tank 6 to the bowl
body 2 (difference of elevation) is relatively long, whereby
the wash water is supplied from the outlet 25a at a rela-
tively high flow rate of wash water per unit time. The wash
water supplied from the outlet 25a flows into the throttle
member 30, at which the wash water reduces its flow
rate by receiving a gradually increasing pressure loss.
[0061] More specifically, the water-flow passage at the
upstream end 30c of the base ring portion 30a and the
water-flow passage at the outlet 25a of the water-supply
connecting pipe 25 have substantially the same cross-
sectional shape. Thus, the wash water is less likely to
lose its pressure when flowing into the upstream end 30c
of the diameter-reducing passage 31. After the wash wa-
ter flows into the diameter-reducing passage 31, the
wash water gradually increases the pressure loss and
reduces its flow rate in accordance with gradual decrease
of the cross-sectional area of the water-flow passage
from the upstream end 30c to the downstream end 30d.
Since the cross-sectional area of the water-flow passage
of the diameter-reducing passage 31 of the throttle mem-
ber 30 gradually decreases from the upstream end 30c
to the downstream end 30d, the wash water can reduce
its flow rate while continuously flowing in the intended
direction without forming turbulence. Thus, the throttle
member 30 facilitates an adjustment of the maximum
pressure loss.
[0062] The flow rate of the wash water that flows from
the throttle member 30 into the common water-flow pas-
sage 24b is thus adjusted to fall within an intended pre-
determined flow rate range. Thus, the wash water ejected
from the rim outlet 26 after flowing from the common wa-
ter-flow passage 24b to the rim water-flow passage 24d
can be prevented from flowing over a rim portion 18
shaped so as to overhang or extend substantially verti-
cally.
[0063] When the wash water is ejected to the bowl por-
tion 12 from the rim outlet 26 at a flow rate appropriate
for cleaning the bowl body, a swirl flow in the bowl portion
12 can favorably clean the waste receiving surface 16
without flowing over the rim portion 18.
[0064] The wash water ejected from the rim outlet 26
forms a swirl flow in the bowl portion 12 and the swirl flow
cleans the waste receiving surface 16 of the bowl portion
12. At the same time, the wash water flows from the com-
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mon water-flow passage 24b into the jet water-flow pas-
sage 24c and is then ejected downward from the jet outlet
28 toward the recessed portion 22 of the bowl portion 12.
The wash water ejected from the jet outlet 28 forms a
vertical swirl flow, whereby waste can be efficiently dis-
charged through the trapway 14.
[0065] Hereinbelow, an operation of the flush toilet 1
according to the first embodiment of the present invention
is specifically described. In the flush toilet 1 according to
the embodiment, the throttle member 30 that can adjust
the cross-sectional area of the water-flow passage of the
water conduit 23 so as to reduce the cross-sectional area
of the water-flow passage of the water conduit 23 as the
flow rate of wash water supplied from the water tank 6
increases is fitted to the water conduit 23. Thus, the flush
toilet 1 can supply wash water to the bowl portion 12 at
a flow rate appropriate for cleaning the bowl body regard-
less of whichever water tank 6 that supplies water at any
of different flow rates is connected to the bowl body 2.
Even when the flow rate of wash water ejected from the
rim outlet 26 increases in the bowl body that includes the
bowl portion 12 including the rim portion 18 having an
inner circumferential surface shaped so as to overhang
or extend substantially vertically, the wash water that
whirls around the rim portion 18 can be prevented from
flowing over the rim portion 18 out of the bowl body. In
addition, this structure can prevent the wash water from
failing to fully clean the inside of the bowl portion 12 due
to an insufficient force of the wash water whirling around
the rim portion 18 caused by an insufficient flow rate of
wash water ejected from the rim outlet 26.
[0066] In the flush toilet 1 according to the embodi-
ment, the small-diameter portion 24e has a cross-sec-
tional area C1 of the water-flow passage on the upstream
side of the water conduit 23. The cross-sectional area
C1 of the water-flow passage is smaller than the sum of
the cross-sectional area C2 of the water-flow passage of
the jet outlet 28 and the cross-sectional area C3 of the
water-flow passage of the rim outlet 26. The cross-sec-
tional area C1 of the water-flow passage of the small-
diameter portion 24e can be changed by changing the
throttle member 30. Thus, the throttle member 30 can
adjust the maximum pressure loss received by the wash
water passing through the water conduit 23, whereby
wash water can be supplied to the bowl portion 12 at a
flow rate appropriate for cleaning the bowl body.
[0067] In the flush toilet 1 according to the embodi-
ment, the throttle member 30 tapers so that its cross-
sectional area of the water-flow passage gradually de-
creases from the upstream end to the downstream end,
whereby wash water passing through the throttle mem-
ber 30 can be prevented from forming turbulence and
the throttle member 30 facilitates an adjustment of the
maximum pressure loss received by the wash water. In
addition, since the throttle member 30 has a water-flow
passage having a smallest cross-sectional area at the
downstream end 30d, the throttle member 30 can adjust
the maximum pressure loss received by the wash water

passing through the downstream end 30d. Thus, wash
water can be supplied to the bowl portion 12 at a flow
rate appropriate for cleaning the bowl body regardless
of whichever water tank 6 that supplies water at any of
different flow rates is connected to the bowl body 2.
[0068] The flush toilet 1 according to the embodiment
can regulate the pressure loss received by the wash wa-
ter that flows into the throttle member 30 from the water-
supply connecting pipe 25 extending from the water tank
6, whereby the throttle member 30 facilitates the regula-
tion of the pressure loss. Thus, wash water can be sup-
plied to the bowl portion 12 at a flow rate appropriate for
cleaning the bowl body regardless of whichever water
tank 6 that supplies water at any of different flow rates is
connected to the bowl body 2.
[0069] In the flush toilet 1 according to the embodi-
ment, the throttle member 30 can be easily fitted to the
small-diameter portion 24e of the bowl body 2 that would
have dimensional deviation.
[0070] In the flush toilet 1 according to the embodi-
ment, each protrusion has a taper surface 30h on its outer
circumferential surface 30e and the taper surface 30h
comes into contact with the upstream edge 24f of the
small-diameter portion 24e of the bowl body 2. Thus, the
axis A1 of the throttle member 30 can be aligned with the
axis A3 of the small-diameter portion 24e when the throt-
tle member 30 is pressed against the small-diameter por-
tion 24e by the water pressure, whereby the center of
the throttle member 30 can be reliably aligned.
[0071] In the flush toilet 1 according to the embodi-
ment, the throttle member 30 includes hook portions 30g
that are hooked on a downstream side portion of the
small-diameter portion 24e. Then, when the bowl body
is transported while the throttle member 30 is attached
to the bowl body, the throttle member 30 can be prevent-
ed from being detached from the bowl body.
[0072] Referring now to Fig. 8 to Fig. 12, a flush toilet
101 according to a second embodiment of the present
invention is described. The flush toilet 101 according to
the embodiment is different from the flush toilet 1 accord-
ing to the first embodiment in view of the water tank and
the throttle member. The following describes only the
points that are different between the first embodiment
and the second embodiment of the present invention.
Similar portions are denoted by the same reference sym-
bols in the drawings and are not described. In the first
embodiment described above, a so-called high-position
water tank 6 is connected to the bowl body 2 and the
throttle member 30 is attached to the water conduit 23.
In the second embodiment, on the other hand, a so-called
intermediate-position water tank 106 is connected to the
bowl body 102 and the throttle member 130 is attached
to the water conduit 123.
[0073] Fig. 8 is a schematic view of a flush toilet 101
according to a second embodiment of the present inven-
tion including an intermediate-position water tank 106
installed behind a wall surface. Fig. 9 is an enlarged
cross-sectional view of a portion B of a water conduit 123
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of the flush toilet 101 according to the second embodi-
ment of the present invention. Fig. 10 is a perspective
view of a throttle member 130 of the flush toilet 101 ac-
cording to the second embodiment of the present inven-
tion, viewed obliquely from above. Fig. 11 is a plan view
of the throttle member 130 of the flush toilet 101 accord-
ing to the second embodiment of the present invention.
Fig. 12 is a cross-sectional side view of the throttle mem-
ber taken along the line XII-XII of Fig. 11.
[0074] As illustrated in Fig. 8 and Fig. 9, the flush toilet
101 includes a bowl body 102, which is installed on a
wall 4. Behind the wall 4, a water tank (a so-called inter-
mediate-position water tank) 106 that holds wash water
is installed at a height that is lower than the height at
which a so-called high-position water tank is installed but
higher than the height at which a so-called low-position
water tank is installed (for example, installed at a height
at which the overall height is approximately 980 mm from
the floor).
[0075] When the intermediate-position water tank 106
is connected to the bowl body 102, the flow rate per unit
time at which water is supplied to the bowl body 102 is
lower than the flow rate at which water is supplied from
the high-position water tank but higher than the flow rate
at which water is supplied from the low-position water
tank. This is because the vertical distance by which water
flows from the intermediate-position water tank 106 to
the bowl body 102 (difference of elevation) is at the in-
termediate level, that is, shorter than the vertical distance
by which water flows from the high-position water tank
to the bowl body 102 but longer than the vertical distance
by which water flows from the low-position water tank to
the bowl body 102.
[0076] In addition, the flush toilet 1 includes a water
conduit 123 including a water-supply connecting pipe
125, extending from an outlet 106a of the water tank 106
to an inlet 24a of the bowl body 102, and extending to
the inside of the bowl body 2. The water conduit 123
includes a bowl-body water-flow passage 24 extending
to a rear portion of the inside of the bowl body 102. The
water-supply connecting pipe 125 includes an upstream
water-supply connecting pipe 125b, extending vertically
downward from the outlet 106a of the water tank 106,
and a downstream water-supply connecting pipe 125d,
extending from an outlet 125c of the upstream water-
supply connecting pipe 125b to the inlet 24a of the inside
of the bowl body 102. The length of the upstream water-
supply connecting pipe 125b of the flush toilet 101 ac-
cording to the second embodiment is shorter than the
length of the upstream water-supply connecting pipe 25b
of the flush toilet 1 according to the first embodiment.
Thus, the vertical distance by which water flows from the
water tank 106 to the bowl body 102 is shorter than the
vertical distance by which water flows from the water tank
6 to the bowl body 2 according to the first embodiment.
[0077] Referring now to Fig. 9 to Fig. 12, the following
describes the structure of the flush toilet 101 according
to the second embodiment of the present invention in

which the throttle member 130 is fitted to the water con-
duit 123 when the intermediate-position water tank 106
is connected to the bowl body 102. The following only
describes the points that are different between the first
embodiment and the second embodiment.
[0078] The throttle member 130 is a member that can
regulate the flow rate of wash water that varies depending
on the environment in which the water tank 6 is installed
so that the flow rate of wash water can be substantially
uniform, appropriate for cleaning the bowl body. The
throttle member 130 includes an annular base ring por-
tion 30a formed on the upstream side of the throttle mem-
ber 130 and a pressure-reducing ring portion 130b ex-
tending downstream from the base ring portion 30a.
[0079] The pressure-reducing ring portion 130b de-
fines a cylindrical passage and tapers so that its inner
diameter gradually decreases toward the front of the
bowl. The pressure-reducing ring portion 130b thus re-
duces the pressure of a fluid that passes therethrough.
The length L3 of the pressure-reducing ring portion 130b
is shorter than the length L2 of the hook portions 30g.
For example, the length L3 is approximately 10 mm. A
downstream end 130d of the pressure-reducing ring por-
tion 130b according to the second embodiment of the
present invention has an inner diameter D6, which is a
relatively intermediate diameter larger than the inner di-
ameter D5 of the downstream end 30d according to the
first embodiment of the present invention. For example,
the inner diameter D6 is approximately 34 mm.
[0080] The base ring portion 30a and the pressure-
reducing ring portion 130b define, on their inner side, a
diameter-reducing passage 131 extending a predeter-
mined length L4 in a direction in which wash water flows.
The base ring portion 30a defines an upstream end 30c
of the diameter-reducing passage 131 whereas the pres-
sure-reducing ring portion 130b defines a downstream
end 130d of the diameter-reducing passage 131. Thus,
the diameter-reducing passage 131 of the throttle mem-
ber 130 according to the second embodiment of the
present invention is shorter than the diameter-reducing
passage 31 of the throttle member 30 according to the
first embodiment of the present invention.
[0081] In Fig. 9 and Fig. 12, the cross-sectional area
C4 of the water-flow passage at the upstream end 30c
of the base ring portion 30a is larger than the cross-sec-
tional area C7 of the water-flow passage at the down-
stream end 130d of the pressure-reducing ring portion
130b and is larger than the cross-sectional area C5 of
the water-flow passage at the downstream end 30d of
the pressure-reducing ring portion 30b of the throttle
member 30 according to the first embodiment of the
present invention.
[0082] Thus, the pressure loss received by a fluid pass-
ing through the pressure-reducing ring portion 130b of
the throttle member 130 according to the second embod-
iment of the present invention is smaller than the pressure
loss received by a fluid passing through the pressure-
reducing ring portion 30b of the throttle member 30 ac-
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cording to the first embodiment of the present invention.
[0083] Subsequently, an operation of the flush toilet
101 according to the second embodiment of the present
invention is described, but only the points that are differ-
ent between the first embodiment and the second em-
bodiment.
[0084] When a user turns the operation switch 8 on,
wash water held in the water tank 106 is supplied from
the outlet 106a of the water tank 106 through the outlet
125a of the water-supply connecting pipe 125 toward the
bowl body 102. Since the water tank 106 is located at a
height lower than the height at which a so-called high-
position water tank 6 is located, the vertical distance by
which water flows from the water tank 106 to the bowl
body 102 (difference of elevation) is smaller than the ver-
tical distance by which water flows from a high-position
water tank to the bowl body, whereby the wash water is
supplied from the outlet 125a at a flow rate per unit time
smaller than the rate of water supplied from the high-
position water tank. The wash water supplied from the
outlet 125a flows into the throttle member 130, at which
the wash water reduces its pressure and reduces its flow
rate.
[0085] After the wash water flows into the diameter-
reducing passage 131, the wash water gradually reduces
its flow rate by receiving a gradually increasing pressure
loss in accordance with gradual decrease of the cross-
sectional area of the water-flow passage from the up-
stream end to the downstream end. The diameter-reduc-
ing passage 131 of the throttle member 130 according
to the second embodiment of the present invention is
shorter than the diameter-reducing passage 31 of the
throttle member 30 according to the first embodiment of
the present invention. The cross-sectional area C7 of the
water-flow passage at the downstream end 130d of the
pressure-reducing ring portion 130b of the throttle mem-
ber 130 is larger than the cross-sectional area C5 of the
water-flow passage at the downstream end 30d of the
pressure-reducing ring portion 30b of the throttle member
30 according to the first embodiment of the present in-
vention. Thus, the flow rate at which the wash water is
supplied into the common water-flow passage 24b from
the throttle member 130 is adjusted from a relatively low
flow rate originally designed for an intermediate-position
water tank 106 to a predetermined flow rate appropriate
for cleaning the bowl body that is the same as the flow
rate appropriate for cleaning the flush toilet 1 according
to the first embodiment of the present invention.
[0086] Thus, the wash water ejected from the rim outlet
26 after flowing from the common water-flow passage
24b to the rim water-flow passage 24d can be prevented
from flowing over a rim portion 18 shaped so as to over-
hang or extend substantially vertically.
[0087] When the wash water is ejected to the bowl por-
tion 12 from the rim outlet 26 at a flow rate appropriate
for cleaning the bowl body, the swirl flow in the bowl por-
tion 12 can favorably clean the waste receiving surface
16 without flowing over the rim portion 18.

[0088] In the flush toilet 101 according to the second
embodiment of the present invention having the above-
described structure, the throttle member 130, which can
adjust the cross-sectional area of the water-flow passage
in such a manner that the water conduit 123 has a smaller
cross-sectional area of the water-flow passage as the
flow rate of wash water supplied from the water tank 106
increases, is attached to the water conduit 23. Thus,
wash water can be supplied to the bowl portion 12 at a
flow rate appropriate for cleaning the bowl body even
when an intermediate-position water tank 106 that sup-
plies water at a flow rate that is lower than the flow rate
at which water is supplied from a high-position water tank
6 is connected to the bowl body 102 with the presence
of the throttle member 130 that can reduce the cross-
sectional area of the water-flow passage in the water
conduit 123 so as to cope with the intermediate-position
water tank 106. Even when the flow rate of wash water
ejected from the rim outlet 26 increases in the bowl body
that includes the bowl portion 12 including the rim portion
18 having an inner circumferential surface shaped so as
to overhang or extend substantially vertically, the wash
water that whirls around the rim portion 18 can be pre-
vented from flowing over the rim portion 18 out of the
bowl body. In addition, the wash water can be prevented
from failing to fully clean the inside of the bowl portion 12
due to an insufficient force of the wash water whirling
around the rim portion 18 caused by an insufficient flow
rate of wash water ejected from the rim outlet 26.
[0089] Referring now to Fig. 13, a flush toilet 201 ac-
cording to a third embodiment of the present invention is
described. The flush toilet 201 according to the embod-
iment is different from the flush toilet 1 according to the
first embodiment in view of the water tank and the throttle
member. The following describes only the points that are
different between the first embodiment and the third em-
bodiment of the present invention. Similar portions are
denoted by the same reference symbols in the drawings
and are not described. In the first embodiment described
above, the high-position water tank 6 is connected to the
bowl body 2 and the throttle member 30 is attached to
the water conduit 23. In the third embodiment, on the
other hand, a so-called low-position water tank 206 is
connected to the bowl body 202 and the throttle member
30 is removed from a bowl-body water-flow passage 224.
[0090] Fig. 13 is a schematic view of a flush toilet 201
according to a third embodiment of the present invention
including a low-position water tank installed behind a wall
surface.
[0091] As illustrated in Fig. 13, the flush toilet 201 in-
cludes a bowl body 202, which is installed on the wall 4.
Behind the wall 4, a water tank (a so-called low-position
water tank) 206 is installed at a relatively low height (for
example, at which the overall height is approximately 820
mm from the floor).
[0092] When the low-position water tank 206 is con-
nected to the bowl body 202, the flow rate per unit time
at which water is supplied to the bowl body 202 is further
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lower than the flow rate at which water is supplied from
the high-position water tank or the intermediate-position
water tank. This is because the vertical distance by which
water flows from the low-position water tank 206 to the
bowl body 202 (difference of elevation) is at a relatively
low level, that is, smaller than the vertical distance by
which water flows from the intermediate-position water
tank to the bowl body.
[0093] When, for example, such a low-position water
tank 206 is connected to the bowl body 202, the flow rate
at which water is supplied from the water tank 206 is
relatively low. If the throttle member 30 remains attached
to the bowl body 202, the flow rate of wash water that
has passed through the throttle member 30 would fall
below the flow rate required for cleaning the bowl. As
described above, the low-position water tank 206 is lo-
cated at a height at which, if the throttle member 30 re-
mains attached to the bowl body 202, the flow rate at
which water is supplied from the low-position water tank
206 would fall below a predetermined flow rate of wash
water at which the water can fully clean the bowl body.
[0094] In addition, the flush toilet 201 includes a water
conduit 223 including a water-supply connecting pipe
225, extending from an outlet 206a of the water tank 206
to an inlet 24a of the bowl body 202, and extending to
the inside of the bowl body 202. The water conduit 223
includes a bowl-body water-flow passage 24 extending
to a rear portion of the inside of the bowl body 202. The
water-supply connecting pipe 225 includes an upstream
water-supply connecting pipe 225b, extending vertically
downward from the outlet 206a of the water tank 206,
and a downstream water-supply connecting pipe 225d,
extending from an outlet 225c of the upstream water-
supply connecting pipe 225b to the inlet 24a of the inside
of the bowl body 202. The length of the upstream water-
supply connecting pipe 225b of the flush toilet 201 ac-
cording to the third embodiment is shorter than the length
of the upstream water-supply connecting pipe 125b of
the flush toilet 101 according to the second embodiment.
Thus, the vertical distance by which water flows from the
water tank 206 to the bowl body 202 is shorter than the
vertical distance by which water flows from the water tank
106 to the bowl body 102 according to the second em-
bodiment.
[0095] Referring now to Fig. 13, the following describes
the structure of the flush toilet 201 according to the third
embodiment of the present invention in which the throttle
member 30 is removed from the water conduit 223 when
the low-position water tank 206 is connected to the bowl
body 202. The following only describes the points that
are different between the first embodiment and the third
embodiment.
[0096] As illustrated in Fig. 13, in the flush toilet 201
according to the third embodiment of the present inven-
tion, the throttle member 30 is removed from the water
conduit 223. The inlet 24a of the bowl body 202 is con-
nected to the outlet 25a of the water-supply connecting
pipe 25. In the above-described state where the throttle

member 30 is not attached to the bowl body 202, the
small-diameter portion 24e forms a water conduit 231 at
the inlet 24a of the bowl-body water-flow passage 24.
[0097] The inner diameter D1 (φ45 6 2) of the small-
diameter portion 24e is substantially the same as the
inner diameter D4 (φ41) at the outlet 225a of the water-
supply connecting pipe 225. Thus, wash water does not
lose its pressure when flowing into the small-diameter
portion 24e from the outlet 225a of the water-supply con-
necting pipe 225.
[0098] Thus, the pressure loss of a fluid passing
through the small-diameter portion 24e of the flush toilet
201 according to the third embodiment of the present
invention is smaller than the pressure loss of a fluid pass-
ing through the pressure-reducing ring portion 130b of
the throttle member 130 according to the second embod-
iment of the present invention.
[0099] Subsequently, an operation of the flush toilet
201 according to the third embodiment of the present
invention is described, but only the points that are differ-
ent between the first embodiment and the third embodi-
ment.
[0100] When a user turns the operation switch 8 on,
wash water held in the water tank 206 is supplied from
the outlet 206a of the water tank 206 through the outlet
225a of the water-supply connecting pipe 225 toward the
bowl body 202. Since the water tank 206 is located at a
relatively low height, the vertical distance by which water
flows from the water tank 206 to the bowl body 202 (dif-
ference of elevation) is relatively small, whereby the wash
water is supplied from the outlet 225a at a flow rate per
unit time that is smaller than the flow rate at which water
is supplied from the intermediate-position water tank. The
wash water supplied from the outlet 225a flows directly
into the small-diameter portion 24e. Thus, the flow rate
of the wash water that flows from the small-diameter por-
tion 24e into the common water-flow passage 24b is ad-
justed from a relatively low flow rate to a predetermined
flow rate appropriate for cleaning the bowl body that is
the same as the flow rate appropriate for cleaning the
flush toilet 1 according to the first embodiment of the
present invention. The removal of the throttle member
30 thus can reduce the pressure loss of water caused in
the water conduit 223.
[0101] This structure can prevent wash water ejected
from the rim outlet 26 after flowing from the common wa-
ter-flow passage 24b to the rim water-flow passage 24d
from failing to favorably clean the waste receiving surface
16 due to an insufficient flow rate of wash water.
[0102] Since the wash water is ejected from the rim
outlet 26 to the bowl portion 12 at a flow rate appropriate
for cleaning the bowl body, the swirl flow in the bowl por-
tion 12 can favorably clean the waste receiving surface
16 without flowing over the rim portion 18.
[0103] The flush toilet 201 according to the third em-
bodiment of the present invention having the above-de-
scribed structure can exclude a throttle member by re-
moving the throttle member from the water conduit 223
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when the flow rate at which water is supplied from the
water tank 206 is smaller than a predetermined rate, the
throttle member being capable of adjusting the cross-
sectional area of the water-flow passage of the water
conduit 223 so as to reduce the cross-sectional area of
the water-flow passage of the water conduit 223 as the
flow rate at which water is supplied from the water tank
206 increases. Thus, the flush toilet 201 can supply wash
water to the bowl portion 12 at a flow rate appropriate for
cleaning the bowl body even when a low-position water
tank 206 that supplies water at a relatively low flow rate
is connected to the bowl body 202. Thus, the bowl body
including the bowl portion 12 including a rim portion 18
having an inner circumferential surface shaped so as to
overhang or extend substantially vertically can prevent
the wash water from failing to fully clean the inside of the
bowl portion 12 due to an insufficient force of the wash
water whirling around the rim portion 18 caused by an
insufficient flow rate of wash water ejected from the rim
outlet 26.

[Reference Signs List]

[0104]

1, 101, 201: flush toilet
2, 102, 202: bowl body
6, 106, 206: water tank
6b: outlet
12: bowl portion
14: trapway
16: waste receiving surface
18: rim portion
23: water conduit
24: bowl-body water-flow passage
24a: inlet
24b: common water-flow passage
24c: jet water-flow passage
24d: rim water-flow passage
24e: small-diameter portion
25, 125, 225: water-supply connecting pipe
26: rim outlet
28: jet outlet
30, 130: throttle member
30a: base ring portion
30b, 130b: pressure-reducing ring portion
30c: upstream end
30d: downstream end
30e: outer circumferential surface
30f: protrusion
30g: hook portion
30h: taper surface
30i: downstream-faced outer circumferen-

tial surface
G: gap
L: water level
W0: water surface

Claims

1. A flush toilet that cleans the toilet and discharges
waste, comprising:

a water tank that holds wash water; and
a bowl body that includes a bowl portion, a drain,
a rim water-ejecting portion, and a water conduit,
the bowl portion including a bowl-shaped waste
receiving surface and a rim portion formed at an
upper edge of the waste receiving surface and
having an inner circumferential surface shaped
so as to overhang or extend substantially verti-
cally, the drain having an inlet connected to a
lower portion of the bowl portion and allowing
waste to be discharged therethrough, the rim
water-ejecting portion being formed in the inner
circumferential surface of the rim portion and
forming a swirl flow by ejecting wash water, and
the water conduit guiding the wash water held
in the water tank to the rim water-ejecting por-
tion,
wherein a throttle member is attached to the wa-
ter conduit, the throttle member is capable of
adjusting a cross-sectional area of a water-flow
passage of the water conduit so that the cross-
sectional area decreases as the wash water is
supplied from the water tank at a higher flow
rate, and the throttle member is a member dif-
ferent from the bowl body.

2. The flush toilet according to Claim 1,
wherein the bowl body includes a jet ejection portion
that ejects the wash water from a jet outlet of the jet
ejection portion that is open at a side portion of the
waste receiving surface of the bowl portion, and the
water conduit is split so as to extend to the jet ejection
portion of the bowl body,
wherein the water conduit has a small-diameter por-
tion at an upstream-side portion of the water conduit,
the small-diameter portion having a cross-sectional
area of a water-flow passage smaller than the sum
of a cross-sectional area of the jet outlet of the jet
ejection portion and a cross-sectional area of an out-
let of the rim water-ejecting portion, and
wherein the throttle member is removably attached
to the small-diameter portion, and the cross-section-
al area of the water-flow passage of the small-diam-
eter portion is changeable by replacing the throttle
member with another throttle member.

3. The flush toilet according to Claim 1,
wherein the water conduit has a small-diameter por-
tion at an upstream-side portion of the water conduit,
the small-diameter portion having a cross-sectional
area of the water-flow passage smaller than the sum
of cross-sectional areas of outlets of the rim water-
ejecting portion, and
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wherein the throttle member is removably attached
to the small-diameter portion, and the cross-section-
al area of the water-flow passage of the small-diam-
eter portion is changeable by replacing the throttle
member with another throttle member.

4. The flush toilet according to Claim 2 or 3, wherein
the throttle member forms a passage extending a
predetermined length in a direction in which wash
water flows, and the throttle member tapers so that
a cross-sectional area of a water-flow passage of
the throttle member gradually decreases from an up-
stream end to a downstream end.

5. The flush toilet according to any one of Claims 2 to
4, wherein the cross-sectional area of the water-flow
passage of the throttle member at the upstream end
is substantially the same as a cross-sectional area
of a water-flow passage of a water-supply connect-
ing pipe connected to an upstream-side portion of
the throttle member, a cross-sectional shape of the
water-flow passage of the throttle member at the up-
stream end is substantially the same as a cross-sec-
tional shape of the water-flow passage of the water-
supply connecting pipe, and an axis of the throttle
member and an axis of the water-supply connecting
pipe at a connection portion are substantially aligned
with each other.

6.  The flush toilet according to any one of Claims 2 to
5, wherein, in the state where the throttle member is
attached to the small-diameter portion of the bowl
body, a gap having a predetermined dimension is
left between an outer circumferential surface of the
throttle member facing outward and an inner circum-
ferential surface of the small-diameter portion of the
bowl body facing inward.

7. The flush toilet according to Claim 6, wherein the
throttle member includes a plurality of protrusions
disposed on an outer circumferential surface at pre-
determined intervals on a circumference of the outer
circumferential surface, each of the protrusions has,
at a top portion, a taper surface that is inclined down-
ward from an inner side to an outer side, and the
taper surface comes into contact with the small-di-
ameter portion of the bowl body.

8. The flush toilet according to any one of Claims 2 to
7, wherein the throttle member includes a hook por-
tion hooked on a downstream-side portion of the
small-diameter portion.

9. A flush toilet that cleans the toilet and discharges
waste, comprising:

a water tank that holds wash water; and
a bowl body that includes a bowl portion, a drain,

a rim water-ejecting portion, and a water conduit,
the bowl portion including a bowl-shaped waste
receiving surface and a rim portion formed at an
upper edge of the waste receiving surface and
having an inner circumferential surface shaped
so as to overhang or extend substantially verti-
cally, the drain having an inlet connected to a
lower portion of the bowl portion and allowing
waste to be discharged therethrough, the rim
water-ejecting portion being formed in the inner
circumferential surface of the rim portion and
forming a swirl flow by ejecting wash water, and
the water conduit guiding the wash water held
in the water tank to the rim water-ejecting por-
tion,
wherein a throttle member is attached to the wa-
ter conduit, the throttle member is capable of
adjusting a cross-sectional area of a water-flow
passage of the water conduit so that the cross-
sectional area decreases as the wash water is
supplied from the water tank at a higher flow
rate, and the throttle member is a member dif-
ferent from the bowl body and removable from
the bowl body, and
wherein the throttle member is removed when
the flow rate of the wash water supplied from
the water tank is smaller than a predetermined
flow rate.
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