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(54) FLUSH TOILET DEVICE

(57) A toilet main body 12 having a toilet bowl portion
14 and a water discharge portion 36 for discharging
washing water to the inside of the toilet bowl portion 14
is provided. The toilet bowl portion 14 has a receiving
surface portion 26 for receiving waste and a rim portion
28 that is connected to an upper edge 26a of the receiving
surface portion 26. The water discharge portion 36 has
three water discharge ports 32A-32C formed in the rim
portion 28 and discharges washing water toward one side
in a circumferential direction along the inner circumfer-

ential surface of the rim portion 28 from the three water
discharge ports 32A-32C. The toilet bowl portion 14 has
four divided regions Sr1-Sr4 sectioned by a lateral center
line that bisects the lateral dimension of an outer surface
portion of the toilet main body 12 and by a longitudinal
center line that bisects the longitudinal dimension of an
inner surface portion of the toilet bowl portion 14 in a
planar view, and the three water discharge ports
32A-32C are separately formed respectively in three di-
vided regions out of the four divided regions Sr1-Sr4.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to flush toilets.

[BACKGROUND ART]

[0002]

1. Various studies have been done conventionally
regarding washing techniques for washing the inside
of a toilet bowl portion of a toilet. Patent document
No. 1 suggests a toilet washing device formed such
that three water discharge ports are provided at the
rear side of the toilet bowl and such that a discharge
mode for washing water discharged from the three
water discharge ports is changeable by using a
switching valve. The document discloses, as the dis-
charge mode for washing water, a discharge mode
where only one of the three water discharge ports is
used and a mode where both of two water discharge
ports are used.

[0003]

[Patent document No. 1] Japanese Patent Applica-
tion Publication NO. 2006-9382
[Patent document No. 2] Japanese Patent No.
5553188
[Patent Document No. 3] Japanese Patent Applica-
tion Publication No. 2015-67954.

[DISCLOSURE OF THE INVENTION]

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0004] A toilet bowl portion usually has a receiving sur-
face portion for receiving waste and a rim portion that is
connected to the upper edge portion of the receiving sur-
face portion. As a technique for washing this toilet bowl
portion, a technique is known where the toilet bowl portion
is washed by discharging washing water toward one side
in a circumferential direction along the inner circumfer-
ential surface of the rim portion from a water discharge
port formed on the rim portion. This washing technique
allows a wider range inside the toilet bowl portion includ-
ing the inner circumferential surface of the rim portion to
be washed with washing water compared to a technique
where the inside of the toilet bowl portion is washed by
discharging washing water in a downward direction from
the water discharge port of the rim portion and thus offers
the advantage of being able to obtain preferable clean-
liness.
[0005] As a result of studying such a washing tech-
nique, the present inventor has come to realize the fol-
lowing problem. In this washing technique, washing wa-
ter flows down in a downward direction due to gravity

while the washing water is flowing along the inner cir-
cumferential surface of the rim portion. Therefore, in or-
der to obtain favorable rim washing performance, it is
necessary to devise a means for allowing the washing
water to reach the entire inner circumferential surface of
the rim portion. In view of such perspective, no special
devising is made for washing the inner circumferential
surface of the rim portion in the toilet washing device
according to Patent document No. 1, and there is room
for improvement in terms of rim washing performance.
[0006] A first invention has been made in view of such
a problem, and a purpose thereof is to provide a flush
toilet that can obtain favorable rim washing performance.
[0007]

2. Various studies have been done conventionally
regarding washing techniques for washing the inside
of a toilet bowl portion of a toilet. Patent document
No. 1 discloses a flush toilet provided with: a re-
cessed portion that is formed on at a lower part of a
waste receiving surface; a rim portion; and two water
discharge ports, where a main flow of washing water
discharged from the two water discharge ports flows
into the recessed portion. Meanwhile, such a flush
toilet is required to be able to wash with less water
in order for the effective utilization of water resourc-
es.

[0008] Fig. 11 of Patent document No. 2 shows an in-
flow route of washing water from two rim water discharge
ports . In this flush toilet, a main flow from these rim water
discharge ports flows while being biased toward the front
side and the right side inside a recessed portion in a
planar view of the toilet. Therefore, washing power
against waste that is attached deep inside or on the left
side inside the recessed portion in a front view of the
toilet may become insufficient. Also, although a down-
ward flow toward a trap entrance is mainly formed of a
main flow, a downward flow in a left back region of the
recessed portion in the front view of the toilet is not likely
to be formed, and floating waste may stay. In particular,
there is concern that, when washing is performed with
less water, effects by the bias in the water flow and the
downward flow inside the recessed portion become
prominent.
[0009] In other words, in such a flush toilet, it is nec-
essary to devise a means to improve washing power by
suppressing the bias in the water flow and the downward
flow inside the recessed portion. In view of such a per-
spective, no special means is devised for improving the
bias in the water flow and the downward flow inside the
recessed portion in the flush toilet according to Patent
document No. 2, and there is room for improvement in
terms of washing performance for washing the recessed
portion of the flush toilet.
[0010] A second invention has been made in view of
such a problem, and a purpose thereof is to provide a
flush toilet that is able to obtain favorable washing per-
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formance for washing a recessed portion by suppressing
a bias in a water flow and a downward flow inside a re-
cessed portion.

[MEANS TO SOLVE THE PROBLEM]

[0011] To solve the problem above, a first embodiment
of a first invention relates to a flush toilet. The flush toilet
includes: a toilet main body that has a toilet bowl portion
and a water discharge portion for discharging washing
water to the inside of the toilet bowl portion, wherein the
toilet bowl portion has a receiving surface portion for re-
ceiving waste and a rimportion that is connected to an
upper edge portion of the receiving surface portion,
wherein the water discharge portion has three water dis-
charge ports formed in the rim portion and discharges
washing water toward one side in a circumferential di-
rection along the inner circumferential surface of the rim
portion from the three water discharge ports, wherein the
toilet bowl portion has four divided regions sectioned by
a lateral center line that bisects the lateral dimension of
an outer surface portion of the toilet main body and by a
longitudinal center line that bisects the longitudinal di-
mension of an inner surface portion of the toilet bowl por-
tion in a longitudinal direction in a planar view, and where-
in the three water discharge ports are separately formed
respectively in three divided regions out of the four divid-
ed regions. According to this embodiment, the separate
water discharge ports are formed respectively in the three
divided regions out of the four divided regions. Therefore,
the circumferential length of the rim portion from each of
the water discharge ports to another water discharge port
that is adjacent on one side in the circumferential direc-
tion can be shortened in comparison with a case where
separate water discharge ports are formed in two divided
regions out of the four divided regions. Therefore, wash-
ing water can more easily reach the entire inner circum-
ferential surface of the rim portion, and more favorable
rim washing capability can be obtained.
[0012] To solve the problem above, a first embodiment
of a second invention relates to a flush toilet. The flush
toilet is provided with a toilet main body that has a toilet
main body. The toilet bowl portion has a receiving surface
portion for receiving waste, a rim portion that is connected
to an upper edge portion of the receiving surface portion,
and a recessed portion that is formed denting downward
from a lower edge portion of the receiving surface portion.
The recessed portion is sectioned by three standing walls
consisting of: a left standing wall and a right standing wall
that correspond to the left and right side edges of a tri-
angle whose bottom edge is located behind the left and
right side edges; and a rear standing wall that corre-
sponds to the bottom edge, in a planar view. In the rim
portion, three water discharge ports consisting of a first
water discharge port provided on a lateral side of the
recessed portion, a second water discharge port provid-
ed on the front side of the recessed portion, and a third
water discharge port provided on the rear side of the re-

cessed portion are provided. The three water discharge
ports discharge washing water on one side in a circum-
ferential direction along the rim portion.
[0013] According to this embodiment, each of three
portions of washing water respectively discharged from
the three water discharge ports toward one direction side
in the circumferential direction along the inner circumfer-
ential surface of the rim portion washes the recessed
portion as well as washing the inner circumferential sur-
face of the rim portion.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0014]

Fig. 1 is a lateral cross-sectional view of a flush toilet
according to a first embodiment;
Fig. 2 is a plan view of the flush toilet according to
the first embodiment;
Fig. 3 is a cross-sectional view taken along a line A-
A of Fig. 1;
Fig. 4 is a diagram for explaining a lateral center line
of a toilet main body and a longitudinal center line of
a toilet bowl portion according to the first embodi-
ment;
Fig. 5 is a diagram showing the way washing water
flows in an initial stage inside the toilet bowl portion
according to the first embodiment;
Fig. 6 is a diagram showing the way washing water
flows in an intermediate stage inside the toilet bowl
portion according to the first embodiment;
Fig. 7 is another diagram showing the way washing
water flows in an intermediate stage inside the toilet
bowl portion according to the first embodiment;
Fig. 8 is a diagram showing the respective inner cir-
cumferential lengths of a first rim water leading pas-
sage through a third rim water leading passage of a
rim portion according to the first embodiment;
Figs. 9 are diagrams showing the way urine travels:
Fig. 9A is a diagram showing a toilet main body ac-
cording to a first exemplary variation; and Fig. 9B is
a diagram showing the toilet main body according to
the first embodiment;
Fig. 10 is a diagram for explaining the centrifugal
force applied to washing water;
Fig. 11A is a diagram showing the structure around
a second water discharge port according to the first
embodiment, and Fig. 11B is a diagram showing the
structure around a second water discharge port ac-
cording to a second exemplary variation;
Fig. 12 is a diagram showing the structure around a
third water discharge port according to the first em-
bodiment;
Figs. 13 are schematic diagrams showing examples
of patterns for arranging water discharge ports that
can achieve an operational effect (1);
Figs. 14 are schematic diagrams showing examples
of patterns for arranging water discharge ports that
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can achieve an operational effect (2);
Fig. 15 is a lateral cross-sectional view of a flush
toilet according to a second embodiment;
Fig. 16 is a plan view of the flush toilet according to
the second embodiment;
Fig. 17 is a cross-sectional view taken along a line
A-A of Fig. 15;
Fig. 18 is a schematic diagram explaining water flows
around a direction changing portion according to the
second embodiment;
Fig. 19 is a diagram for explaining a central axis of
a recessed portion according to the second embod-
iment;
Fig. 20 is a plan view showing, in an enlarged view,
the inner edge of the recessed portion according to
the second embodiment;
Fig. 21 is a diagram schematically showing the way
washing water flows inside a toilet bowl portion ac-
cording to the second embodiment; and
Fig. 22 is a diagram schematically showing a range
where washing water flows inside a toilet bowl por-
tion according to the second embodiment.

[MODE FOR CARRYING OUT THE INVENTION]

[0015] In the following embodiments and exemplary
variations, same numerals represent same constituting
elements, and duplicative explanations will be omitted.
For the sake of ease of explanation, some constituting
elements are appropriately enlarged, reduced, or omitted
in the figures.

1. An explanation will be given regarding a preferred
embodiment of the first invention.

[0016] Fig. 1 is a lateral cross-sectional view of a flush
toilet 10 according to a first embodiment, and Fig. 2 is a
plan view of the flush toilet 10. The flush toilet 10 is pro-
vided with a toilet main body 12 made of ceramics. The
toilet main body 12 is a wall mounted type toilet that is
mounted while being hung on a side wall surface 100 in
a toilet room. Above the toilet main body 12, although
not shown in the figure, a box that houses a warm water
washing device such as a private part washing device or
the like and a toilet lid and a toilet seat that are supported
rotatably in the vertical direction by the box are arranged.
[0017] As shown in Fig. 1, the toilet main body 12 is
provided with a toilet bowl portion 14 formed at a front
part of the toilet main body 12 and a trap portion 18 that
communicates with the inside of the toilet bowl portion
14 via an inlet 16 (also see Fig. 2) formed on the bottom
of the toilet bowl portion 14. The trap portion 18 becomes
a part of a water drain passage portion 20 for draining
waste inside the toilet bowl portion 14 to a sewage side
water channel (not shown) . In addition to the trap portion
18, the water drain passage portion 20 is provided with
a connecting pipe 22 connected to a downstream end
portion of the trap portion 18, and waste is discharged to

the sewage side water channel via the inside of the trap
portion 18 and the connecting pipe 22. Sealing water 24
for blocking an airflow in the water flow direction is stored
in the trap portion 18, and a backward flow of odor from
the sewage side water channel is prevented by the seal-
ing water 24.
[0018] Fig. 3 shows a cross-sectional view taken along
a line A-A of Fig. 1. As shown in Figs. 1 and 3, the toilet
bowl portion 14 is formed in an ellipse shape such that
the longitudinal dimension becomes larger than the lat-
eral dimension in a planar view. The toilet bowl portion
14 is provided with a receiving surface portion 26 for re-
ceiving waste, a rim portion 28 that is connected to the
upper edge portion of the receiving surface portion 26
and forms the upper edge portion of the toilet bowl portion
14, and a recessed portion 30 that is formed denting
downward from the lower edge portion of the receiving
surface portion 26.
[0019] The receiving surface portion 26 and the re-
cessed portion 30 are provided in an annularly continu-
ous manner. The receiving surface portion 26 is formed
being inclined at a descending slope toward the center
of the annulus. The recessed portion 30 is formed having
a bottom, and an inlet 16 of the trap portion 18 is open
at the bottom. A portion of the sealing water 24 is stored
in the recessed portion 30.
[0020] At the rim portion 28, three water discharge
ports 32A through 32C (described later) are formed. The
rim portion 28 has three rim water leading passages 34A
through 34C formed extending in the circumferential di-
rection of the toilet bowl portion 14 from the three water
discharge ports 32A through 32C, respectively. In the
following, the water discharge ports 32A through 32C are
generically referred to as "water discharge ports 32", and
the rim water leading passages 34A through 34C are
generically referred to as "rim water leading passages
34".
[0021] The rim water leading passages 34 are formed
to guide washing water discharged from the water dis-
charge ports 32 to swirl. As shown in Fig. 1, the rim water
leading passages 34 are each provided with a shelf por-
tion 34a extending toward the outside of the toilet bowl
portion 14 from an upper edge 26a of the receiving sur-
face portion 26, a standing wall portion 34b rising from
an outer peripheral end portion of the shelf portion 34a,
and an overhanging portion 34c extending toward the
inside of the toilet bowl portion 14 from an upper end
portion of the standing wall portion 34b. As shown in Fig.
3, the shelf portion 34a is formed such that the radial
dimension of the shelf portion 34a becomes smaller as
the distance from the water discharge ports 32 increases
in a swirling flow swirling direction Da (described later).
The same applies to the overhanging portions 34c. This
allows washing water discharged from the water dis-
charge ports 32 to gradually flow down to the receiving
surface portion 26 as the distance from the water dis-
charge ports 32 increases.
[0022] The three rim water leading passages 34 in-
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clude a first rim water leading passage 34A through a
third rim water leading passage 34C respectively corre-
sponding to the three water discharge ports, a first water
discharge port 32A through a third water discharge port
32C. The first rim water leading passage 34A is formed
such that, in a planar view, the first rim water leading
passage 34A extends in the swirling flow swirling direc-
tion Da from the first water discharge port 32A to an end
position 34Aa, the end position 34Aa being located near
and inward from the second water discharge port 32B.
The second rim water leading passage 34B is formed
such that the second rim water leading passage 34B ex-
tends in the swirling flow swirling direction Da from the
second water discharge port 32B to an end position 34Ba,
the end position 34Ba being located near and inward
from the third water discharge port 32C. The third rim
water leading passage 34C is formed such that the third
rim water leading passage 34C extends from the third
water discharge port 32C to an end position 34Ca, the
end position 34Ca being located near and inward from
the first water discharge port 32A. The rim water leading
passages 34A-34C are formed such that the rim water
leading passages 34A-34C extend over an angle range
of at least one fourth of a round around a central point
Cp (described later) of the toilet bowl portion 14.
[0023] Fig. 4 is a diagram for explaining a lateral center
line La of the toilet main body 12 and a longitudinal center
line Lb of the toilet bowl portion 14. The lateral center line
La of the toilet main body 12 is a straight line extending
along the longitudinal direction bisecting a lateral dimen-
sion Lx of the outer surface portion of the toilet main body
12 in a planar view. More specifically, a straight line that
bisects the lateral dimension Lx of the outer surface por-
tion of the toilet main body 12 from a left end position 12L
to a right end position 12R is the lateral center line La.
The longitudinal center line Lb of the toilet bowl portion
14 is a straight line extending along the lateral direction
bisecting a longitudinal dimension Ly of the inner surface
portion of the toilet bowl portion 14 in a planar view of a
horizontal cross section that passes through the water
discharge ports 32A-32C. More specifically, a straight
line that bisects the longitudinal dimension Ly of the inner
surface portion of the toilet bowl portion 14 from a front
end position 14F to a rear end position 14R is the longi-
tudinal center line Lb. The previously-described central
point Cp of the toilet bowl portion 14 is an intersection
point of the lateral center line La and the longitudinal cent-
er line Lb.
[0024] The toilet bowl portion 14 described above has
four divided regions Sr1-Sr4 sectioned by the lateral cent-
er line La and the longitudinal center line Lb of the toilet
bowl portion 14 in a planar view. In the following, out of
the four divided regions, a divided region located on the
rear side with respect to the longitudinal center line Lb
and on the right side with respect to the lateral center line
La is referred to as a first divided region Sr1. Further, out
of the four divided regions, divided regions located in the
counterclockwise direction from the first divided region

Sr1 in a planar view are referred to as a second divided
region Sr2, a third divided region Sr3, and a fourth divided
region Sr4 in order. The second divided region Sr2 and
the third divided region Sr3 are front-side divided regions,
and the first divided region Sr1 and the fourth divided
region Sr4 are rear-side divided regions.
[0025] Referring back to Fig. 3, the toilet main body 12
is further provided with a water discharge portion 36 hav-
ing the three previously-described water discharge ports
32A-32C. In addition to the three water discharge ports
32A-32C, the water discharge portion 36 has a water
passage portion 38 described later. The water discharge
portion 36 is for discharging washing water in the swirling
flow swirling direction Da along the inner circumferential
surface of the rim portion 28 from the three water dis-
charge ports 32A-32C. By discharging washing water in-
side the toilet bowl portion 14 from each of the water
discharge ports 32A-32C, the water discharge portion 36
forms a swirling flow that swirls in one direction inside
the toilet bowl portion 14. In the present embodiment, the
water discharge portion 36 forms a swirling flow that
swirls in one direction Da (in the counterclockwise direc-
tion) in the circumferential direction of the toilet bowl por-
tion 14. Hereinafter, one direction Da in this circumfer-
ential direction is referred to as a swirling flow swirling
direction Da.
[0026] The three water discharge ports 32A-32C are
formed separately in three respective divided regions of
the four divided regions Sr1-Sr4 of the toilet bowl portion
14. More specifically, the three water discharge ports
32A-32C include a first water discharge port 32A located
in the first divided region Sr1, a second water discharge
port 32B located in the third divided region Sr3, and a
third water discharge port 32C located in the fourth di-
vided region Sr4. All the water discharge ports 32A-32C
are formed so as to be open in the swirling flow swirling
direction Da.
[0027] The water passage portion 38 is a hollow struc-
ture portion arranged on the back side (outside the toilet
bowl portion 14 in the radial direction) of the rimportion
28. The water passage portion 38 communicates with
the water discharge ports 32A-32C and serves as a pas-
sage for washing water supplied to the water discharge
ports 32A-32C. The water passage portion 38 has an
inflow passage 38a, a right side water passage 38b (first
water passage), and a left side water passage 38c (sec-
ond water passage). The inflow passage 38a is arranged
behind and on the back side of the rim portion 28. The
right side water passage 38b is arranged on the back
side of the a right side portion 28R, which is one of side
portions on the left and right sides of the rim portion 28.
The left side water passage 38c is arranged on the back
side of the a left side portion 28L, which is the other one
of the side portions on the left and right sides of the rim
portion 28.
[0028] As shown in Fig. 1, washing water supplied from
a water supply pipe 102, which is a part of a washing
water supply device, flows into the inflow passage 38a.
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Fig. 1 and Fig. 2 show a supply route Ra for washing
water from the water supply pipe 102 to the inflow pas-
sage 38a. The washing water flows inside the inflow pas-
sage 38a through an introducing hole 38e arranged be-
hind the rim portion 28 and formed in a rear wall portion
38d partitioning the inflow passage 38a. In the present
embodiment, the washing water supply device supplies
washing water using a water supply technique of a water
supply direct pressure type where the water supply pres-
sure of tap water is used. As shown in Fig. 3, the inflow
passage 38a is formed such that the inflow passage 38a
spreads out in the lateral direction from the front of the
introducing hole 38e, which is at an inflow position Pa of
washing water from the washing water supply device.
The right side water passage 38b communicates with
one end portion of the inflow passage 38a in the lateral
direction, and the left side water passage 38c communi-
cates with the other end portion in the lateral direction.
[0029] The right side water passage 38b is formed so
as to extend along the longitudinal direction on the back
side of the right side portion 28R of the rim portion 28.
The first water discharge port 32A is formed at the down-
stream end of the right side water passage 38b.
[0030] The left side water passage 38c includes a
turned-back portion 38ca formed at a downstream end
portion of the left side water passage 38c and a longitu-
dinally extending portion 38cb formed so as to commu-
nicate with the turned-back portion 38ca and extend
along the longitudinal direction. At a downstream end of
the turned-back portion 38ca as the downstream end of
the left side water passage 38c, the second water dis-
charge port 32B is formed. At the longitudinally extending
portion 38cb of the left side water passage 38c, a branch
portion 38cc is formed extending in the swirling flow swirl-
ing direction Da and inward in the radial direction from a
midway position in the longitudinal direction. At a down-
stream end of the branch portion 38cc as the midway
position of the left side water passage 38c, the third water
discharge port 32C is formed. An inner bottom surface
38cd in a range from the midway position of the longitu-
dinally extending portion 38cb to the branch portion 38cc
is formed so as to rise toward the third water discharge
port 32C.
[0031] Inside the right side water passage 38b, wash-
ing water supplied from the inflow passage 38a is guided
such that the washing water flows to the first water dis-
charge port 32A (see a direction Db) . Inside the longitu-
dinally extending portion 38cb of the left side water pas-
sage 38c, a portion of the washing water supplied from
the inflow passage 38a flows toward the side of the
turned-back portion 38ca (see a direction Dc), and the
rest flows being guided toward the side of the branch
portion 38cc (see a direction Dd) . Inside the turned-back
portion 38ca, washing water supplied from the longitudi-
nally extending portion 38cb on the upstream side flows
turning back inward in the radial direction and being guid-
ed toward the second water discharge port 32B (see a
direction De) .

[0032] An explanation will be given next regarding a
method of washing the toilet bowl portion 14 using the
above flush toilet 10. The flush toilet 10 washes the inside
of the toilet bowl portion 14 by a so-called wash down
type washing technique where waste inside the toilet
bowl portion 14 is washed away into the trap portion 18
with using the fall of water. By operating an operation
member such as a switch, lever, or the like for starting
the supply of washing water, washing water in a prede-
termined flow amount range is supplied from the washing
water supply device into the water passage portion 38 of
the flush toilet 10. An explanation will be given in the
following on the condition that actions occurring from the
start of the supply of the washing water in the predeter-
mined flow amount range to the end of the supply are
considered as a single washing action.
[0033] The washing water flows inside the inflow pas-
sage 38a of the water passage portion 38, and the wash-
ing water that has flowed in flows through each of the
right side water passage 38b and the left side water pas-
sage 38c and is discharged from the water discharge
ports 32A-32C. Once the inside of the water passage
portion 38 is filled with the washing water, water pressure
corresponding to water supply pressure is applied to the
washing water inside the water passage portion 38 by
the washing water supply device, and the washing water
to which the water pressure has been applied is dis-
charged from the water discharge ports 32A-32C.
[0034] Fig. 5 is a diagram showing the way washing
water flows inside the toilet bowl portion 14. The figure
shows an initial stage (first stage) where washing water
starts flowing inside the toilet bowl portion 14. The figure
shows, with arrows, the flow of washing water inside the
toilet bowl portion 14. In the initial stage, washing water
is discharged from each of the first water discharge port
32A and the third water discharge port 32C into the toilet
bowl portion 14, and no washing water is discharged from
the second water discharge port 32B. The washing water
discharged from the first water discharge port 32A forms
a flow Dwa swirling along the first rim water leading pas-
sage 34A. The washing water discharged from the third
water discharge port 32C forms a flow Dwb swirling along
the third rim water leading passage 34C. The washing
water flowing along the rim water leading passages 34A
and 34C gradually falls onto the receiving surface portion
26 from the shelf portion 34a of the rim water leading
passages 34A and 34C and forms a flow Dwc swirling
toward the lower side of the receiving surface portion 26.
[0035] As described, in order to adjust the timing for
starting the discharging of washing water from each of
the water discharge ports 32A-32C, the length of a water
passage route from the inflow position Pa of washing
water inside the water passage portion 38 to each of the
water discharge ports 32A-32C of the water discharge
portion 36 is set to satisfy a predetermined condition.
More specifically, the lengths of respective water pas-
sage routes from the inflow position Pa of washing water
inside the water passage portion 38 to the first water dis-
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charge port 32A, the second water discharge port 32B,
and the third water discharge port 32C are set as La1,
La2, and La3, respectively. At this time, the length La2
of the water passage route of the second water discharge
port 32B is set to be larger than the respective lengths
La1 and La3 of the water passage routes of the first water
discharge port 32A and the third water discharge port
32C.
[0036] The timing for starting the discharge of washing
water from the first water discharge port 32A and that of
washing water from the third water discharge port 32C
are equal in the present embodiment. The expression
"equal" used here means that subjects to be compared
with each other are the same or almost the same. In this
case, the expression means that the timings for starting
the discharge of washing water are the same or almost
the same. The same applies to the following regarding
the interpretation of the expression "equal".
[0037] Figs. 6 and 7 are other diagrams showing the
way washing water flows inside the toilet bowl portion
14. The figures show an intermediate stage (second
stage) obtained after the elapse of time after the initial
stage. Fig. 6 shows a cross-sectional view taken along
a line A-A of the flush toilet 10 just like Fig. 3, and Fig. 7
shows a lateral partial cross sectional view of the flush
toilet 10. An explanation will be given first in reference to
Fig. 6. In the intermediate stage, washing water is also
discharged from the second water discharge port 32B,
as well as from the first water discharge port 32A and the
third water discharge port 32C, into the toilet bowl portion
14. The way washing water discharged from the first wa-
ter discharge port 32A and the third water discharge port
32C flows is the same as that in the initial stage.
[0038] The washing water discharged from the second
water discharge port 32B forms a flow Dwd swirling along
the second rim water leading passage 34B. The washing
water flowing along the second rim water leading pas-
sage 34B gradually falls onto the receiving surface por-
tion 26 from the shelf portion 34a of the second rim water
leading passage 34B and forms a flow Dwe swirling to-
ward the lower side of the receiving surface portion 26.
Washing water discharged from each of the water dis-
charge ports 32A-32C form the flows Dwa, Dwb, Dwc,
Dwd, and Dwe as swirling flows that swirl in the swirling
flow swirling direction Da inside the toilet bowl portion
14. Of these flows, the flows Dwc and Dwe swirl heading
toward the lower side of the receiving surface portion 26
of the toilet bowl portion 14 and flow into the recessed
portion 30 from the receiving surface portion 26.
[0039] The flow Dwc includes a flow Dwc (1) formed
by a portion of washing water discharged from the second
water discharge port 32B and a portion of washing water
discharged from the third water discharge port 32C that
merge with each other. The flow Dwc(1) is mainly formed
on the receiving surface portion 26 behind the recessed
portion 30. The flow Dwc includes a flow Dwc (2) formed
by a portion of washing water discharged from the third
water discharge port 32C and a portion of washing water

discharged from the first water discharge port 32A that
merge with each other. The flow Dwc (2) is mainly formed
on the receiving surface portion 26 in the second divided
region Sr2, which is a divided region on the upstream
side out of the two front side divided regions Sr2 and Sr3.
[0040] A portion of washing water discharged from the
second water discharge port 32B merges with a portion
of washing water discharged from the first water dis-
charge port 32A and forms a main flow Fw, which heads
toward the inlet 16 of the trap portion 18. The main flow
Fw is mainly formed on the receiving surface portion 26
in a range from the third divided region Sr3, which is a
divided region in the downstream side out of the two front
side divided regions Sr2 and Sr3, and to the fourth divided
region Sr4, which is adjacent to the third divided region
Sr3 in the swirling flow swirling direction Da. More spe-
cifically, the main flow Fw is formed on the receiving sur-
face portion 26 in the third divided region Sr3 and the
fourth divided region Sr4 (see a range Sa) on the side
(left side) where the third divided region Sr out of the two
front side divided regions Sr2 and Sr3 is located and on
the front side, when viewed from the recessed portion 30
of the toilet bowl portion 14.
[0041] Due to the merging of washing water dis-
charged from each of the first water discharge port 32A
and the second water discharge port 32B, the main flow
Fw becomes a water flow of a strong force and a large
flow amount. As shown in Figs. 6 and 7, this main flow
Fw flows in toward the inlet 16 of the trap portion 18 via
the inside of the recessed portion 30 from the receiving
surface portion 26. More specifically, the main flow Fw
flows into the recessed portion 30 from the diagonally
front side (left side and front side) with respect to the
recessed portion 30 after flowing toward the fourth divid-
ed region Sr4 from the third divided region Sr3 on the
receiving surface portion 26, that is, toward the rear side
from the front side on the receiving surface portion 26.
At this time, waste inside the recessed portion 30 of the
toilet bowl portion 14 is washed away into the trap portion
18 through the inlet 16 with using the fall of washing water
that is flowing as the previously-described swirling flows,
particularly, the fall of washing water flowing as the main
flow Fw. The expression "the fall of washing water that
is flowing as the main flow Fw" used in this case means
a difference Hd in height from a merging position of wash-
ing water discharged from the first water discharge port
32A and washing water discharged from the second wa-
ter discharge port 32B to the inlet 16 of the trap portion
18 (see Fig. 7).
[0042] Inside the recessed portion 30, due to the main
flow Fw flowing into the recessed portion 30, a flow Dwf
heading forward after colliding with a right side wall por-
tion 30a (first side wall portion) of the recessed portion
30 is formed in addition to a flow that heads toward the
inlet 16 of the trap portion 18. After flowing along the right
side wall portion 30a of the recessed portion 30, the flow
Dwf flows in such a manner the flow Dwf collides with a
left side wall portion 30b. Due to the momentum at the
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time when the flow Dwf collides with the right side wall
portion 30a or the left side wall portion 30b of the recessed
portion 30, the flow Dwf flows while moving upward as if
being pushed up. Merging with the flow Dwc(2) flowing
from the front side toward the rear side on the receiving
surface portion 26 into the recessed portion 30 (see a
range Sb), this moving-upward flow Dwf forms a flow
Dwg heading toward the inlet 16 of the trap portion 18.
This flow Dwg also flows heading from the front side to-
ward the rear side inside the toilet bowl portion 14 in the
same way as in the flow Dwc(2).
[0043] An explanation will now be given regarding op-
erational effects of the above flush toilet 10.

(1) According to the above flush toilet 10, the sepa-
rate water discharge ports 32A-32C are formed re-
spectively in three divided regions out of the four
divided regions Sr1-Sr4. Therefore, the circumfer-
ential length of the rim portion 28 from each of the
water discharge ports 32A-32C to another water dis-
charge port that is adjacent in the swirling flow swirl-
ing direction Da can be shortened in comparison with
a case where separate water discharge ports are
formed in two divided regions out of the four divided
regions Sr1-Sr4. A case is taken into consideration
where water discharge ports are supposedly formed
separately in two divided regions. Washing water
flowing along the inner circumferential surface of the
rim portion 28 flows down in a downward direction
due to gravity. Therefore, in this case, the long inner
circumferential length of the rimportion 28 from a wa-
ter discharge port to another water discharge port
makes it difficult for a sufficient amount of washing
water to reach a position that is away from the water
discharge ports. Regarding this point, according to
the present embodiment, the inner circumferential
length of the rimportion 28 from a water discharge
port to another water discharge port can be set to be
short in the entire rim portion 28, thus allowing wash-
ing water to easily reach the entire inner circumfer-
ential surface of the rim portion 28, and favorable
washing performance can therefore be obtained.
(2) The main flow Fw heading to the inlet 16 of the
trap portion 18 is formed by the merging of washing
water discharged from the first water discharge port
32A and washing water discharged from the second
water discharge port 32B. Since this second water
discharge port 32B is in the third divided region Sr3
on the front side, the route of washing water flowing
from the second water discharge port 32B to the inlet
16 of the trap portion 18 can be shortened in com-
parison with a case where the second water dis-
charge port 32B is provided in a divided region on
the rear side. As a result, the force of water of the
main flow Fw formed by the washing water dis-
charged from the second water discharge port 32B
becomes strong, and by washing away waste inside
the toilet bowl portion 14 to the inlet 16 of the trap

portion 18 by the main flow Fw having a strong force
of water, favorable waste discharging performance
can be obtained.

[0044] The main flow Fw heading to the inlet 16 of the
trap portion 18 is formed by the merging of washing water
discharged from the first water discharge port 32A and
washing water discharged from the second water dis-
charge port 32B on the receiving surface portion 26, that
is, on the inner circumferential surface of the toilet bowl
portion 14. Thus, the receiving surface portion 26 can be
washed by the main flow Fw having a strong force of
water, and favorable toilet bowl washing performance
can be obtained.
[0045] Also, in order to obtain favorable rim washing
performance, waste discharging performance, and toilet
bowl washing performance, a technique of increasing the
total amount of washing water used for a single toilet
wash or increasing the discharge amount of washing wa-
ter by increasing the opening area of a water discharge
port is also possible. Regarding this point, according to
the present embodiment, the total amount of washing
water used for a single toilet wash does not need to be
increased, and favorable rim washing performance,
waste discharging performance, and toilet bowl washing
performance can thus be obtained while preventing an
increase in the total amount of washing water. Further,
since the opening area of a water discharge port does
not need to be increased, favorable rim washing perform-
ance, waste discharging performance, and toilet bowl
washing performance can be obtained while preventing
an increase in the opening area of a water discharge port.
In particular, since an increase in the opening area of a
water discharge port can be prevented, favorable rim
washing performance, waste discharging performance,
and toilet bowl washing performance can be obtained
while achieving a good appearance by reducing the size
of a water discharging port.
[0046] In order for washing water to reach the entire
inner circumferential surface of the rimportion 28, the dis-
charge amount of washing water from a single water dis-
charging port needs to be increased as the inner circum-
ferential length of the rimportion 28 from the single water
discharge port to another water discharge port becomes
longer, and the size of a rim water leading passage 34
that connects to the single water discharge port also
needs to be increased. Regarding this point, according
to the present embodiment, the inner circumferential
length of the rim portion 28 from a single water discharge
port to another water discharge port can be shortened
compared to a case where two water discharge ports are
formed in the rim portion 28. Therefore, in order for wash-
ing water to reach the entire inner circumferential surface
of the rim portion 28, the respective discharge amounts
of washing water from the three water discharge ports
32A-32C can be reduced, and dimensions such as the
respective widths of the shelf portions 34a and the re-
spective heights of the standing wall portions 34b of the
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respective rim water leading passages 34 can be also
reduced.
[0047] Further, since the water discharge portion 36 is
formed such that washing water is discharged from the
second water discharge port 32B after washing water is
discharged from the first water discharge port 32A and
the third water discharge port 32C, the following advan-
tages can be achieved. An increase in the ratio of the
flow amount of the main flow, which is the flow amount
of the main flow Fw, with respect to the total amount of
washing water used for a single washing action allows
the flow amount of the main flow to be increased without
increasing the total amount of washing water, and the
waste discharging capability and the toilet bowl washing
capability can thus be improved due to an increase in the
flow amount of the main flow. According to the present
embodiment, the amount of washing water that is dis-
charged from the second water discharge port 32B and
then flows into the inlet 16 without merging can be re-
duced, and the ratio of the flow amount of the main flow
with respect to the total amount of washing water can
thus be increased. Therefore, without increasing the total
amount of washing water, the waste discharging capa-
bility and the toilet bowl washing capability can be im-
proved due to an increase in the ratio of the flow amount
of the main flow.
[0048] An explanation will be given next regarding oth-
er features for the first water discharge port 32A through
the third water discharge port 32C. The water discharge
portion 36 is formed such that the discharge amount of
washing water from the first water discharge port 32A is
the highest, the discharge amount of washing water from
the second water discharge port 32B is the second high-
est, and the discharge amount of washing water from the
third water discharge port 32C is the lowest. In other
words, the water discharge portion 36 is formed such that
the discharge amount of washing water becomes smaller
in the order of the first water discharge port 32A, the
second water discharge port 32B, and the third water
discharge port 32C. From another perspective, the water
discharge portion 36 is formed such that the discharge
amount of washing water from the first water discharge
port 32A is more than those from the other two water
discharge ports, the second water discharge port 32B
and the third water discharge port 32C. The "discharge
amount of washing water" used in this specification
means the flow amount of washing water passing through
a water discharge port per unit time (L/s).
[0049] In order to satisfy such a magnitude relationship
in the respective discharge amounts of washing water
from the water discharge ports 32A-32C, the water dis-
charge portion 36 is formed as follows. Water passages
routes, inside the water passage portion 38, to each of
the water discharge ports 32A-32C from the inflow posi-
tion Pa (see Fig. 3) of washing water from the washing
water supply device are now considered. Regarding the
water passage routes, it is assumed that there are water
passage routes that correspond to the first water dis-

charge port 32A through the third water discharge port
32C, respectively. The magnitude of the discharge
amount of washing water from a water discharge port is
proportional to the passage cross-sectional area of a part
having the smallest passage cross-sectional area (here-
inafter, referred to as a flow amount setting part) in a
water passage route for supplying washing water to the
water discharge port. In the present embodiment, the flow
amount setting part of the first water discharge port 32A
is the first water discharge port 32A itself, which is located
at the downstream end of the water passage route of the
first water discharge port 32A. The flow amount setting
part of the second water discharge port 32B is the second
water discharge port 32B itself as well, and the flow
amount setting part of the third water discharge port 32C
is also the third water discharge port 32C itself as well.
[0050] The water discharge portion 36 is formed such
that the opening area, which is the passage cross-sec-
tional area, of the first water discharge port 32A is the
largest, the opening area of the second water discharge
port 32B is the second largest, and the opening area of
the third water discharge port 32C is the smallest. In other
words, the water discharge portion 36 is formed such that
the opening areas become smaller in the order of the first
water discharge port 32A, the second water discharge
port 32B, and the third water discharge port 32C. From
another perspective, the water discharge portion 36 is
formed such that the opening area of the first water dis-
charge port 32A is larger than those of the second water
discharge port 32B and the third water discharge port
32C. The word "opening area (passage cross-sectional
area)" used in this specification means a cross-sectional
area of a cross section that is perpendicular to the water
flow direction. This allows the water discharge portion 36
to be formed such that a magnitude relationship in the
respective discharge amounts of washing water from the
water discharge ports 32A-32C is the same as a magni-
tude relationship in the respective opening areas of the
water discharge ports 32A-32C.
[0051] Fig. 8 is a diagram showing the respective inner
circumferential lengths Lb1-Lb3 of the rim water leading
passages 34A-34C of the rim portion 28. The word "inner
circumferential lengths" used in this specification means,
in a horizontal cross section that passes through the rim
portion 28, the respective lengths of inner circumferential
surfaces in respective ranges from the water discharge
ports 32A-32C located at the respective start positions
of the rim water leading passages 34A-34C to the re-
spective end positions 34Aa-34Ca of the rim water lead-
ing passages 34A-34C. For example, the inner circum-
ferential length Lb1 of the first rim water leading passage
34A is the length of an inner circumferential surface in a
range from the first water discharge port 32A to the end
position 34Aa of the first rim water leading passage 34A.
[0052] The rim portion 28 is formed such that the inner
circumferential length Lb1 of the first rim water leading
passage 34A becomes the largest, the inner circumfer-
ential length Lb2 of the second rim water leading passage
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34B becomes the second largest, and the inner circum-
ferential length Lb3 of the third rim water leading passage
34C becomes the shortest. In other words, the rimportion
28 is formed such that the inner circumferential lengths
become shorter in the order of the inner circumferential
length Lb1, the inner circumferential length Lb2, and the
inner circumferential length Lb3. The ratio of these inner
circumferential lengths Lb1, Lb2, and Lb3 is, for example,
Lb1:Lb2:Lb3 = 5:3:2.
[0053] The water discharge portion 36 is formed such
that a magnitude relationship in the respective discharge
amounts of washing water from the three water discharge
ports 32A-32C is the same as a magnitude relationship
in the respective inner circumferential lengths Lb1-L3 of
the first rim water leading passage 34A through the third
rim water leading passage 34C, which connect to the
three water discharge ports 32A-32C, respectively. For
example, the first water discharge port 32A connecting
to the first rim water leading passage 34A with the longest
inner circumferential length Lb1 discharges the largest
discharge amount of washing water. Further, the third
water discharge port 32C connecting to the third rim water
leading passage 34C with the shortest inner circumfer-
ential length Lb3 discharges the smallest discharge
amount of washing water.
[0054] More specifically, the water discharge portion
36 is formed so as to satisfy a relationship where the ratio
of the respective discharge amounts of washing water
from the three water discharge ports 32A-32C equals the
ratio of the respective inner circumferential lengths Lb1-
Lb3 of the first rim water leading passage 34A through
the third rim water leading passage 34C, which connect
to the three water discharge ports 32A-32C, respectively.
For example, when the ratio of the inner circumferential
lengths Lb1-Lb3 is 5:3:2, the water discharge portion 36
is formed so as to satisfy a relationship where the ratio
of the respective discharge amounts of washing water
from the three water discharge ports 32A-32C equals
5:3:2. The water discharge portion 36 is formed so as to
satisfy a relationship where the ratio of the respective
discharge amounts of washing water from the three water
discharge ports 32A-32C equals the ratio of the respec-
tive opening areas of the three water discharge ports
32A-32C.
[0055] According to the previously-stated features, the
discharge amount of washing water from the first water
discharge port 32A is larger than those from the other
water discharge ports, which are the second water dis-
charge port 32B and the third water discharge port 32C,
and the main flow Fw can therefore be easily formed
inside the toilet bowl portion 14 by washing water dis-
charged from the first water discharge port 32A. Thus,
by adjusting, for example, the respective positions and
the respective discharge directions of washing water of
the water discharge ports 32A-32C, the way the main
flow Fw flows inside the toilet bowl portion 14 can be set
in various ways, and the degree of freedom of a washing
mode by means of washing water can be increased.

[0056] Further, the water discharge portion 36 is
formed such that a magnitude relationship in the respec-
tive discharge amounts of washing water from the three
water discharge ports 32A-32C is the same as a magni-
tude relationship in the respective inner circumferential
lengths of the first rim water leading passage 34A through
the third rim water leading passage 34C, which connect
to the three water discharge ports 32A-32C, respectively.
Therefore, a large amount of washing water can flow
through the first rim water leading passage 34A with a
long inner circumferential length, and a sufficient amount
of washing water can thus easily reach the entire first rim
water leading passage 34A. Further, by allowing a small
amount of washing water to flow through the third rim
water leading passage 34C with a small inner circumfer-
ential length, the amount of washing water used in the
third rim water leading passage 34C can be reduced.
Therefore, while obtaining favorable rim washing capa-
bility by allowing a sufficient amount of washing water to
reach the entire inner circumferential surface of the rim-
portion 28, the amount of washing water used for the
washing of the entire inner circumferential surface of the
rim portion 28 can be easily reduced.
[0057] Also, since the first water discharge port 32A,
which discharges washing water in an amount that is
larger than those from the other two water discharge ports
32B and 32C, is provided in the first divided region on
the rear side, the following advantages can be achieved.
It is necessary to ensure that the passage cross-sectional
area of the right side water passage 38b, which supplies
washing water to the first water discharge port 32A, is
larger than that of the left side water passage 38c in order
for the discharge amount of washing water from the first
water discharge port 32A to be larger than those from
the other water discharge ports 32B and 32C. According
to the present embodiment, since the first water dis-
charge port 32A with a large discharge amount of wash-
ing water is provided in the rear side divided region, the
longitudinal dimension of the right side water passage
38b with a large passage cross-sectional area can be
reduced compared to a case where the first water dis-
charge port 32A is provided in the front side divided re-
gion, and the size of the water discharge portion 36 can
thus be easily reduced. Therefore, while obtaining favo-
rable rim washing capability, waste discharging capabil-
ity, and toilet bowl washing capability, the size of the en-
tire water discharge portion 36 can be easily reduced.
[0058] The water discharge portion 36 is formed such
that the total amount of the respective discharge amounts
of washing water (hereinafter, also referred to as a total
discharge amount) from the first water discharge port 32A
and the second water discharge port 32B is higher than
the discharge amount of washing water from the third
water discharge port 32C. Thereby, washing water in an
amount that is equal to or more than half of the total
amount of washing water used for a single washing action
can be expected to be used for the formation of the main
flow Fw. Thus, the flow amount of the main flow Fw having
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a strong force of water can be increased, and, by washing
the receiving surface portion 26 of the toilet bowl portion
14 with the main flow Fw having a strong force of water
and a large flow amount, more favorable toilet bowl wash-
ing capability can be obtained. Further, by washing away
waste inside the toilet bowl portion 14 to the inlet 16 of
the trap portion 18 by the main flow Fw having a strong
force of water and a large flow amount, particularly favo-
rable waste discharging performance can be obtained.
From a perspective of obtaining such operational effects,
the water discharge portion 36 is preferably formed such
that the ratio of the total discharge amount discharged
from the first water discharge port 32A and the second
water discharge port 32B with respect to the total amount
of washing water used for a single washing action is 60
percent to 80 percent. The expression "the total amount
of washing water" used in this specification means the
same as the total amount of the respective discharge
amounts of washing water from the first water discharge
port 32A through the third water discharge port 32C.
[0059] Further, the water discharge portion 36 is pref-
erably formed such that the ratio of the discharge amount
of washing water from the first water discharge port 32A
with respect to the total amount of washing water used
for a single washing action is 40 percent to 60 percent.
[0060] An explanation will be given now regarding still
other features for the first water discharge port 32A
through the third water discharge port 32C. As shown in
Fig. 3, the first water discharge port 32A through the third
water discharge port 32C are separately formed respec-
tively in the third divided region Sr3 located on the down-
stream side in the swirling flow swirling direction Da out
of the second divided region Sr2 and the third divided
region Sr3, which are the two front-side divided regions,
and the first divided region Sr1 and the fourth divided
region, which are the two rear-side divided regions. In
other words, the first water discharge port 32A through
the third water discharge port 32C are not formed in the
second divided region Sr2 located on the upstream side
in the swirling flow swirling direction Da out of the second
divided region Sr2 and the third divided region Sr3, which
are the two front-side divided regions.
[0061] An explanation will now be given regarding the
advantages thereof. Fig. 9A is a diagram showing a toilet
main body 12 according to a first exemplary variation. In
the present exemplary variation, a second water dis-
charge port 32B is formed in a second divided region
Sr2. When a user urinates while sitting on a toilet seat of
a flush toilet 10, urine that is received by a receiving sur-
face portion 26 of a toilet bowl portion 14 may scatter
around (see a direction Df). If scattered urine hits an inner
circumferential surface region including a lateral center
position 28a on the front side of a rim portion 28, it is
possible that the urine enters the inside of a right side
water passage 38b from the second water discharge port
32B due to the urine spreading in this inner circumferen-
tial surface region along the circumferential direction at
this time.

[0062] Regarding this point, according to the present
embodiment, as shown in Fig. 9A, when urine hits the
inner circumferential surface region including the lateral
center position 28a on the front side of the rimportion 28,
it is difficult for the urine spreading in this inner circum-
ferential surface region along the circumferential direc-
tion to enter the inside of a left side water passage 38c
from the second water discharge port 32B. Therefore,
the possibility of urine constituents remaining in the inside
of the second water discharge port 32B (the inside of a
water passage portion 38 of a water discharge portion
36) can be lowered, and the generation of dirt and odor
can be prevented accordingly. Therefore, favorable
cleanliness can be achieved while obtaining favorable
rim washing capability.
[0063] According to the previously-described configu-
ration, the following advantages can be also achieved.
Fig. 10 is a diagram showing the toilet main body 12
according to the first exemplary variation of Fig. 9A. Cen-
trifugal force Fc directed outward in the radial direction
is applied to washing water flowing along the inner cir-
cumferential surface of the toilet bowl portion 14. This
centrifugal force Fc becomes larger as the curvature ra-
dius of apart through which the washing water is flowing
becomes smaller, and as this centrifugal force becomes
larger, the force of water of a water flow flowing toward
the inlet 16 of the trap portion 18 becomes weakened
more easily.
[0064] A case is taken into consideration where the
second water discharge port 32B is supposedly provided
in the second divided region Sr2. In this case, washing
water discharged from the water discharge port 32 flows
via an inner circumferential surface region located at the
lateral center position Pa on the front side of the rim por-
tion 28. Usually, this inner circumferential surface region
located at the lateral center position Pa is likely to have
a curvature radius that is smaller than those at other po-
sitions since the toilet bowl portion 14 is formed in an
elliptical shape where the longitudinal dimension is larger
than the lateral dimension. Therefore, when the second
water discharge port is provided in the second divided
region Sr2, the force of washing water discharged from
the second water discharge port 32B is easily weakened
by the centrifugal force Fc.
[0065] Regarding this point, according to the present
embodiment, the second water discharge port 32B is ar-
ranged in the third divided region Sr3, thus allowing wash-
ing water discharged from the second water discharge
port 32B to flow toward the inlet 16 of the trap portion 18
without passing through the inner circumferential surface
region with a small curvature radius located at the lateral
center position Pa of the rim portion 28. Therefore, the
force of water of the main flow Fw formed by the washing
water discharged from the second water discharge port
32B is not likely to weakened by the centrifugal force Fc,
and more favorable toilet bowl washing capability and
waste discharging capability can be obtained compared
to a case where the second water discharge port 32B is
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arranged in the second divided region Sr2.
[0066] An explanation will now be given regarding oth-
er features of the flush toilet 10. Fig. 3 is referred back.
The left side water passage 38c, which supplies washing
water to the second water discharge port 32B, is formed
so as to extend along the longitudinal direction on the
back side of the left side portion 28L. This left side water
passage 38c is formed on the back side of the left side
portion 28L, out of the left side portion 28L and the right
side portion 28R of the rim portion 28, on the side of the
third divided region Sr3 in which the second water dis-
charge port 32B is formed. This left side water passage
38c is formed such that the left side water passage 38c
crosses the longitudinal center line Lb on the back side
of the left side portion 28L in a planar view. From another
perspective, the left side water passage 38c is not formed
such that the left side water passage 38c crosses the
longitudinal center line Lb on the back side of the right
side portion 28R of the rim portion 28. An explanation
will now be given regarding the advantages thereof.
[0067] According to the previously-described configu-
ration, the left side water passage 38c can be arranged
in a layout where the left side water passage 38c does
not pass through the back side of the lateral center po-
sition Pb on the front side of the rimportion 28. Therefore,
compared to a case where a water passage is arranged
so as to pass through the back side of the lateral center
position Pb of the rim portion 28, a water passage route
from the inflow position Pa of washing water can be short-
ened, and washing water with a strong force of water can
be discharged from the second water discharge port 32B.
As a result of this, more favorable rim washing capability,
toilet bowl washing capability, and waste discharging ca-
pability can be obtained. This effect can be obtained more
effectively as the position of the second water discharge
port 32B becomes closer to the rear side of the third di-
vided region Sr3 of the toilet bowl portion 14.
[0068] If the water passage is arranged so as to pass
through the back side of the lateral center position Pb of
the rim portion 28, a water passage for the first water
discharge port 32A and a water passage for the second
water discharge port 32B need to be arranged next to
each other in the lateral direction on the back side of the
right side portion 28R of the rim portion 28. Regarding
this point, according to the previously-described config-
uration, the right side water passage 38b for the first water
discharge port 32A and the left side water passage 38c
for the second water discharge port 32B do not need to
be arranged next to each other in the lateral direction on
the back side of the right side portion 28R of the rim por-
tion 28. Therefore, the width dimension of a back side
portion of the right side portion 28R of the rim portion 28
can be reduced. Thereby, as shown in Figs. 1 and 2, the
width dimension of a side portion 12b, in an upper surface
portion 12a of the toilet main body 12, extending laterally
from the upper edge of the toilet bowl portion 14 can be
reduced.
[0069] On the inner circumferential surface of the sec-

ond rim water leading passage 34B, a straight line section
34Bb is formed extending in a linear fashion at a position
away from the second water discharge port 32B in the
swirling flow swirling direction Da. In a range continuing
from the second water discharge port 32B to the straight
line section 34Bb on the inner circumferential surface of
the second rim water leading passage 34B, a curvature
reduction section 34Bc is formed, which is formed such
that the curvature becomes smaller as the distance from
the second water discharge port 32B becomes in-
creased. Also, on the inner circumferential surface of the
third rim water leading passage 34C, a straight line sec-
tion 34Cb is formed extending in a linear fashion at a
position away from the third water discharge port 32C in
the swirling flow swirling direction Da. In a range contin-
uing from the third water discharge port 32C to the
straight line section 34Cb on the inner circumferential
surface of the third rim water leading passage 34C, a
curvature reduction section 34Cc is also formed, which
is formed such that the curvature becomes smaller as
the distance from the third water discharge port 32C be-
comes increased.
[0070] As described, the curvature reduction sections
34Bc and 34Cb continuing from the water discharge ports
32B and 32C, respectively, are formed on the respective
inner circumferential surfaces of the rim water leading
passages 34B and 34C. Therefore, washing water with
a strong force obtained immediately after having been
discharged from the water discharge ports 32B and 32C
flows in the respective sections with a large curvature
radius in respective ranges from where the washing wa-
ter has been discharged from the respective water dis-
charge ports 32B and 32C to where the washing water
passes through the straight line sections 34Cb and 34Ca.
Therefore, a water flow heading toward the inlet 16 of
the trap portion 18 after having been discharged from the
water discharge ports 32B and 32C is hard to be weak-
ened compared to the state of the water flow obtained
immediately after having been discharged from the water
discharge ports 32B and 32C with a strong force of water.
As a result, waste is pushed down by a water flow having
such a strong force of water, and more favorable waste
discharging performance can thus be obtained.
[0071] Fig. 11A is a diagram showing the structure
around the second water discharge port 32B according
to the embodiment. The second water discharge port 32B
is formed partially by a standing wall portion 34b located
inside (hereinafter, also referred to as an inner standing
wall portion 34b (1)) and a standing wall portion 34b lo-
cated outside (hereinafter, also referred to as an outer
standing wall portion 34b (2)) that are adjacent to each
other in the radial direction of the toilet bowl portion 14.
Of the two standing wall portions 34b, a circumferential
end portion 34ba of the outer standing wall portion 34b
(2) and a circumferential end portion 34bb of the inner
standing wall portion 34b(1) are arranged being lined up
on a virtual line Lc extending from a central point Cp of
the toilet bowl portion 14. The expression "lined up" in

21 22 



EP 3 321 438 A1

13

5

10

15

20

25

30

35

40

45

50

55

this specification includes a case where the two standing
wall portions 34b are lined up overlapping with each other
in an angle range of three degrees or less in the circum-
ferential direction when viewed from the central point Cp
of the toilet bowl portion 14. The two standing wall por-
tions 34b can be also considered to be arranged over-
lapping with each other in an angle range of three de-
grees or less in the circumferential direction when viewed
from the central point Cp of the toilet bowl portion 14. An
explanation will now be given regarding the advantages
thereof.
[0072] Fig. 11B is a diagram showing the structure
around a second water discharge port 32B according to
a second exemplary variation. Supposedly, a case is tak-
en into consideration where, as shown in Fig. 11B, the
circumferential end portions 34ba and 34bb are not lined
up on the virtual line Lc such that the two standing wall
portions 34b are overlapped with each other in a larger
angle range in the circumferential direction. In this case,
separate water passage portions 40 respectively con-
necting to the upstream end and the downstream end of
a turned-back portion 38ca are formed being lined up in
the radial direction. Since, for example, a rim water lead-
ing passage 34A is formed on the inward side in the radial
direction with respect to the turned-back portion 38ca,
two inner wall surfaces 38f facing each other in the radial
direction at the turned-back portion 38ca are likely to be
formed to become narrower toward an end position 38g
at the turned-back portion 38ca. Therefore, the water
passage portions 40 are also likely to be formed to have
a narrower width dimension toward the turned-back por-
tion 38ca. Therefore, a section with a passage cross-
sectional area that is smaller than that of the second wa-
ter discharge port 32B is likely to be formed on each side
of the inner standing wall portion 34b in a route Rb from
the longitudinally extending portion 38cb of the left side
water passage 38c to the second water discharge port
32B via the turned-back portion 38ca (see a range Sc).
As a result, it is difficult to design such that a part with
the smallest passage cross-sectional area in a water pas-
sage route that connects to the second water discharge
port 38B, that is, the previously-described flow amount
setting part becomes the second water discharge port
32B.
[0073] On the other hand, as described previously,
when the circumferential end portions 34ba and 34bb of
the respective two standing wall portions 34b are formed
to be lined up on the virtual lineLc, separate water pas-
sage portions 40 respectively connecting to the upstream
end and the downstream end of the turned-back portion
38ca are unlikely to be formed being lined up in the radial
direction. Thereby, a section with a passage cross-sec-
tional area that is smaller than that of the second water
discharge port 32B is unlikely to be formed in the previ-
ously-described route Rb, and a design is likely to be
made where the second water discharge port 32B is the
flow amount setting part.
[0074] The second water discharge port 32B is formed

in the third divided region Sr3 on the front side of the toilet
bowl portion 14 and is thus located at a position that is
difficult for a user to visually recognize at the time of the
normal use. Therefore, even in a case of a structure
where the circumferential end portion 34ba and 34bb of
the respective two standing wall portions 34b forming the
second water discharge port 32B are arranged to be lined
up and where, in some cases, the inside can be viewed
through the second water discharge port 32B, a decrease
in the design can be prevented by making it difficult to
visually recognize the second water discharge port 32B
itself. The expression "at the time of the normal use" used
in this specification means a situation where a user ap-
proaches a flush toilet 10 from the front side and then
sits on the toilet seat to use the toilet.
[0075] Fig. 12 is a diagram showing the structure
around the third water discharge port 32C. In a planar
view, the width dimension of the left side water passage
38c at a position where the left side water passage 38c
and the longitudinal center line Lb overlap with each other
is denoted as W1. In the left side water passage 38c, a
width changing region 38h is formed such that the width
dimension thereof becomes larger gradually toward the
back side from the longitudinal center line Lb. In this width
changing region 38h, when a position 38i where a width
dimension W2, which is twice the size of the width di-
mension W1, is obtained is referred to as a reference
position 38i, the third water discharge port 32C is formed
on the back side of this reference position 38i. If the third
water discharge port 32C is formed on the front side of
the reference position 38i (for example, a range Sd),
since it is necessary to secure a wall portion for guiding
washing water to the third water discharge port 32C
around the position, a water passage from around the
position to the second water discharge port 32B is likely
to become narrow. On the other hand, when the third
water discharge port 32C is formed on the back side of
the reference position 38i, the water passage to the sec-
ond water discharge port 32B is unlikely to become nar-
row due to the wall portion for guiding washing water to
the third water discharge port 32C, and a sufficient
amount of washing water can be easily supplied to the
second water discharge port 32B.
[0076] While the first invention has been described
based on the embodiment, the embodiment is merely
illustrative of the principles and applications of the first
invention. Additionally, many variations and changes in
arrangement may be made in the embodiment without
departing from the spirit of the first invention as defined
by the appended claims.
[0077] For the flush toilet 10, an example has been
explained where a wash down type is used for the wash-
ing technique. Alternatively, the inside of the toilet bowl
portion 14 may be washed by a washing technique of a
combination of other techniques of a siphon type, a si-
phon jet type, and the like. For the flush toilet 10, an
example has been explained where a water supply direct
pressure type is used for the water supply technique. In
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addition to this, a water supply technique of a gravity
water supply type where the gravity is used, a flush valve
type, or the like may be used. The toilet main body 12
has been explained with using a wall mounted type toilet
as an example. Alternatively, the toilet main body 12 may
be a floor mounted type toilet, which is installed on the
floor of a toilet room. Also, other than ceramics, a resin,
etc., may be used as a material of the toilet main body 12.
[0078] Further, the respective shelf portions 34a of the
rim water leading passages 34 only need to be formed
such that the slope of upper surface portions thereof con-
necting to the upper edge 26a of the receiving surface
portion 26 is more gentle than the slope of an inner sur-
face portion of the receiving surface portion 26 connect-
ing to the upper edge 26a of the receiving surface portion
26. As long as such a condition is satisfied, the respective
upper surface portions of the shelf portions 34a may be
formed in a planar shape as shown in Fig. 1, etc., or may
be formed in an arc-like shape. The rim water leading
passages 34 may be formed such that the shape of a
vertical cross section that is perpendicular to a swirling
flow swirling direction D is a curved surface shape where
the upper surface portions of the respective shelf portions
34a of the rim water leading passages 34 and lower sur-
face portion of the respective overhanging portions 34c
are continuous with each other. The rim water leading
passages 34 may not be provided with the overhanging
portion 34c. An example has been explained where the
three rim water leading passages 34A-34C are formed
in a divided manner at the end positions 34Aa, 34Ba, and
34Ca without being continuous with other rim water lead-
ing passages. Alternatively, the rim water leading pas-
sages 34A-34C maybe formed to be continuous with oth-
er rim water leading passages.
[0079] From a perspective of obtaining the previously-
described operational effect (1), the three water dis-
charge ports 32A-32C need to be separately formed re-
spectively in three divided regions out of the four divided
regions Sr1-Sr4. From this perspective, the respective
positions of the three water discharge ports 32A-32C are
not limited to the details in the embodiment.
[0080] Figs. 13 are schematic diagrams showing ex-
amples of patterns for arranging water discharge ports
32A-32C, which can achieve the operational effect (1).
From a perspective of obtaining the operational effect
(1), for example, as shown in Fig. 13A, the first water
discharge port 32A, the second water discharge port 32B,
and the third water discharge port 32C may be formed
in the first divided region Sr1, the second divided region
Sr2, and the fourth divided region Sr4, respectively. Fur-
ther, as shown in Fig. 13B, the first water discharge port
32A, the second water discharge port 32B, and the third
water discharge port 32C may be formed in the first di-
vided region Sr1, the second divided region Sr2, and the
third divided region Sr3, respectively. Also, as shown in
Fig. 13C, the first water discharge port 32A, the second
water discharge port 32B, and the third water discharge
port 32C may be formed in the second divided region

Sr2, the third divided region Sr3, and the fourth divided
region Sr4, respectively. As described, the first water dis-
charge port 32A, which discharges the largest discharge
amount of washing water, may be formed in a divided
region on the front side instead of a divided region on the
rear side. In either case, a water discharge port is not
formed in one of the four divided regions Sr1-Sr4, and
the water discharge ports are separately formed in the
other three divided regions.
[0081] The three water discharge ports 32A-32C need
to be formed such that at least one of the water discharge
ports 32A-32C is included in each of three divided regions
of the four divided regions Sr1-Sr4, and the three water
discharge ports 32A-32C may be formed so as to cross
divided regions that are adjacent to each other. For ex-
ample, while the second water discharge port 32B and
the third water discharge port 32C are formed in the third
divided region Sr3 and the fourth divided region Sr4, re-
spectively, the first water discharge port 32A may be
formed across the first divided region Sr1 and the second
divided region Sr2. Alternatively, the second water dis-
charge port 32B may be formed across an adjacent di-
vided region, and the third water discharge port 32C may
be formed across an adjacent divided region. From a
perspective of obtaining the previously-described oper-
ational effect (1), the three water discharge ports 32A-
32C may be arranged so as to be apart from one another
in an angle range of one fourth or more of a round when
viewed from the central point Cp of the toilet bowl portion
14. The respective discharge amounts of washing water
from the three water discharge ports 32A-32C and the
respective opening areas of the three water discharge
ports 32A-32C are not limited to the details in the em-
bodiment. For example, the respective discharge
amounts of washing water from the three water discharge
ports 32A-32C may be set to be the same, or the respec-
tive discharge amounts of washing water from two water
discharge ports out of the three water discharge ports
32A-32C may be set to be the same.
[0082] From a perspective of obtaining the previously-
described operational effect (2), the formation of the three
water discharge ports 32A-32C is not essential, and at
least two water discharge ports need to be formed. It is
assumed that the toilet bowl portion 14 has two divided
regions sectioned by the longitudinal center line Lb. In
light of the example of Fig. 3, the two divided regions
mentioned here are as follows: one is formed of the first
divided region Sr1 and the fourth divided region Sr4; and
the other one is formed of the second divided region Sr2
and the third divided region Sr3. In this case, the two
water discharge ports need to include the first water dis-
charge port 32A formed in either one of the two divided
regions Sr1-Sr4 and the second water discharge port 32B
formed in a divided region on the front side. In this case,
the second water discharge port 32B may be formed in
a divided region that is the same as a divided region in
which the first water discharge port 32A is formed or may
be formed in another divided region. The respective po-
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sitions of these two water discharge ports 32A and 32B
are not limited to the details in the embodiment.
[0083] Figs. 14 are schematic diagrams showing ex-
amples of patterns for arranging the water discharge
ports 32A and 32B, which can achieve the operational
effect (2). From a perspective of obtaining the operational
effect (2), for example, as shown in Fig. 14A, the first
water discharge port 32A and the second water dis-
charge port 32B may be formed in the first divided region
Sr1 and the third divided region Sr3, respectively. Also,
as shown in Fig. 14B, the first water discharge port 32A
and the second water discharge port 32B may be formed
in the second divided region Sr2 and the third divided
region Sr3, respectively. Alternatively, as shown in Fig.
14C, the third water discharge port 32C may be further
formed in the fourth divided region Sr4.
[0084] Also, an example has been explained where
the water discharge ports 32A-32C of the rim portion 28
of the toilet bowl portion 14 are arranged such that the
respective positions of the water discharge ports 32A-
32C overlap with one another in the vertical direction.
Alternatively, the water discharge ports 32A-32C of the
rimportion 28 maybe arranged at respective positions
where any one of the water discharge ports 32A-32C or
all of the water discharge ports 32A-32C do not overlap
in the vertical direction and are shifted from one another
in the vertical direction. In this case, the longitudinal cent-
er line Lb of the toilet bowl portion 14 is determined by a
straight line extending along the lateral direction bisecting
a longitudinal dimension of the inner surface portion of
the toilet bowl portion 14 in a planar view of a horizontal
cross section that passes through the lowest water dis-
charge port.
[0085] As described previously, the water discharge
portion 36 is formed such that washing water discharged
from the first water discharge port 32A and washing water
discharged from the second water discharge port 32B
merge with each other so as to form the main flow Fw,
which heads toward the inlet 16 of the water drain pas-
sage portion. The water discharge portion 36 is formed
to form such a main flow Fw by adjusting the respective
positions of the water discharge ports 32A and 32B and
the respective discharge amounts and discharge direc-
tions of washing water from the water discharge ports
32A and 32B.
[0086] Also, an example has been explained where
the timing for starting the discharge of washing water
(hereinafter, referred to as discharge start timing) from
the first water discharge port 32A and that of washing
water from the third water discharge port 32C are equal.
This discharge start timing needs to be earlier than the
discharge start timing for washing water from the second
water discharge port 32B, and the discharge start timing
of the first water discharge port 32A and the discharge
start timing of the third water discharge port 32C may be
off from each other.
[0087] Also, an example has been explained where
the water discharge portion 36 adjusts the respective

passage cross-sectional areas of the water passage
routes respectively corresponding to the water discharge
ports 32A-32C in order to adjusts the respective dis-
charge amounts of washing water from the water dis-
charge ports 32A-32C. Alternatively, the respective dis-
charge amounts of washing water may be adjusted by
throttle valves or the like that are provided in the middle
of the respective water passage routes for the water dis-
charge ports 32A-32C. Further, in order to adjust the tim-
ing for starting the discharge of washing water from each
of the water discharge ports 32A-32C, a valve mecha-
nism such as an electricity-driven valve, etc., may be
used.
[0088] The following technical ideas are derived by
generalizing the first invention embodied according to
the above embodiments and exemplary variations.
[0089] In a flush toilet according to a second embodi-
ment of the first invention, in the first embodiment, the
three water discharge ports may include a first water dis-
charge port that discharges washing water in an amount
that is larger than those from the other two water dis-
charge ports. According to this embodiment, a main flow
can be easily formed inside the toilet bowl portion by
washing water discharged from the first water discharge
port. Thus, by adjusting, for example, the respective po-
sitions and the respective discharge directions of wash-
ing water of the three water discharge ports, the way the
main flow flows inside the toilet bowl portion can be set
in various ways, and the degree of freedom of a washing
mode by means of washing water can be increased.
[0090] In a flush toilet according to a third embodiment
of the first invention, in the second embodiment, a first
water discharge port may be provided in a divided region
on the rear side out of four divided regions. It is necessary
to ensure that the passage cross-sectional area of a wa-
ter passage that supplies washing water to the first water
discharge port is larger than those of the other water dis-
charge ports in order for the discharge amount of washing
water from the first water discharge port to be larger than
those from the other water discharge ports. According to
the present embodiment, since the first water discharge
port with a large discharge amount of washing water is
provided in a rear side divided region, the longitudinal
dimension of the water passage with a large passage
cross-sectional area can be reduced compared to a case
where the first water discharge port is provided in a front
side divided region, and the size of a water discharge
portion can thus be easily reduced. Therefore, while ob-
taining favorable rim washing capability, the size of the
entire water discharge portion can be easily reduced.
[0091] In a flush toilet according to a fourth embodi-
ment of the first invention, in the second or third embod-
iment, in a divided region adjacent, on one side in the
circumferential direction, to a divided region where a first
water discharge port is formed out of four divided regions,
the other two water discharge ports do not need to be
formed.
[0092] A flush toilet according to a fifth embodiment of
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the first invention, in any of the first embodiment through
the fourth embodiment, may be formed such that a rim
portion has three rim water leading passages formed so
as to extend toward one side in the circumferential direc-
tion from three water discharge ports, respectively, and
that, in a water discharge portion, the magnitude rela-
tionship in the respective discharge amounts of washing
water from the three water discharge ports is the same
as the magnitude relationship in the respective inner cir-
cumferential lengths of the three rim water leasing pas-
sages being respectively continuous with the three dis-
charge ports. According to this embodiment, a large
amount of washing water can flow through a rim water
leading passage with a long inner circumferential length,
and a sufficient amount of washing water can thus easily
reach the entire rim water leading passage. Further, by
allowing a small amount of washing water to flow through
a rim water leading passage with a small inner circum-
ferential length, the amount of washing water used in the
rim water leading passage can be reduced. Therefore,
while obtaining favorable rim washing capability by al-
lowing a sufficient amount of washing water to reach the
entire inner circumferential surface of the rim portion, the
amount of washing water used for the washing of the
entire inner circumferential surface of the rim portion can
be easily reduced.
[0093] A flush toilet according to a sixth embodiment
of the first invention, in any of the first embodiment
through the fifth embodiment, may be formed such that
in a water discharge portion, a magnitude relationship in
the respective discharge amounts of washing water from
the three water discharge ports is the same as a magni-
tude relationship in the respective opening areas of the
three discharge ports.
[0094] In a flush toilet according to a seventh embod-
iment of the first invention, in any of the first embodiment
through the sixth embodiment, three water discharge
ports maybe separately formed respectively in a divided
region on one side in the circumferential direction out of
two front side divided regions and two rear side divided
regions. According to this embodiment, when urine hits
the inner circumferential surface region including the lat-
eral center position on the front side of the rim portion, it
is difficult for the urine spreading along this inner circum-
ferential surface region to enter the inside through the
second water discharge port. Therefore, the possibility
of urine constituents remaining in the inside of the water
discharge port can be lowered, and the generation of dirt
and odor can be prevented accordingly.
[0095] A flush toilet according to an eighth embodiment
of the first invention, in any of the first embodiment
through the seventh embodiment, may be formed such
that one of three water discharge ports is provided in a
divided region on one side in the circumferential direction
out of two front side divided regions, such that a water
discharge portion has a water passage that supplies
washing water to a single water discharge port, and such
that the water passage extends along the longitudinal

direction on the back side of a side portion on the side
where a divided region on one side in the circumferential
direction is present out of side portions on the left and
right sides of a rim portion. According to this embodiment,
the water passage can be arranged in a layout where the
water passage does not pass through the back side of
the lateral center position on the front side of the rim
portion. Therefore, compared to a case where the water
passage is arranged so as to pass through the back side
of the lateral center position on the front side of the rim
portion, a water passage route for supplying washing wa-
ter to the single water discharge port can be shortened,
and washing water with a strong force can be discharged
from the single water discharge port. As a result of this,
more favorable rim washing capability can be obtained.
[0096] In a flush toilet according to a ninth embodiment
of the first invention, in the eighth embodiment, a turned-
back portion that leads washing water supplied from the
upstream side to make a turn toward a single water dis-
charge port may be formed at a downstream end portion
of the water passage, the single water discharge port
may be formed partially by two wall portions that are ad-
jacent to each other in the radial direction of the toilet
bowl portion, and the respective circumferential end por-
tions of the two wall portions may be arranged to be lined
up on a virtual line extending from a central point of the
toilet bowl portion. According to this embodiment, sepa-
rate water passage portions that respectively connect to
the upstream end and the downstream end of the turned-
back portion on the inner side of the single water dis-
charge port are not likely to be formed being lined up in
the radial direction. Thereby, it is easy to design such
that a part having the smallest passage cross-sectional
area in a water passage route that supplies washing wa-
ter to the water discharge port becomes the single water
discharge port.
[0097] A flush toilet according to a tenth embodiment
of the first invention, in any one of the first embodiment
through the ninth embodiment, may be formed such that
the toilet main body has a water drain passage portion
that communicates with the inside of the toilet bowl por-
tion via an inlet formed on the bottom of the toilet bowl
portion, such that the three water discharge ports include
a first water discharge port formed in any one of the di-
vided regions and a second water discharge port formed
in a divided region on the front side, and such that the
water discharge portion is formed such that washing wa-
ter discharged from the first water discharge port and
washing water discharged from the second water dis-
charge port merge with each other so as to form a main
flow that heads toward the inlet. According to this em-
bodiment, the main flow heading to the inlet of the water
drain passage portion is formed by the merging of wash-
ing water discharged from the first water discharge port
and washing water discharged from the second water
discharge port. Since this second water discharge port
is in a divided region on the front side, the route of wash-
ing water flowing from the second water discharge port
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to the inlet of the water drain passage portion can be
shortened in comparison with a case where the second
water discharge port is provided in a divided region on
the rear side. As a result, the force of water of the main
flow formed by the washing water discharged from the
second water discharge port becomes strong, and by
washing away waste inside the toilet bowl portion to the
inlet of the water drain passage portion by the main flow
having a strong force of water, favorable waste discharg-
ing performance can be obtained.
[0098] In a flush toilet according to an eleventh em-
bodiment of the first invention, in the tenth embodiment,
a water discharge port may have a third water discharge
port formed on the rim portion in a divided region on the
rear side out of two divided regions, .
[0099] In a flush toilet according to a twelfth embodi-
ment of the first invention, in the eleventh embodiment,
the first water discharge port, the second water discharge
port, and the third water discharge port may be arranged
in order on one side in the circumferential direction, and
the water discharge portion may be formed such that the
total amount of the respective discharge amounts of
washing water from the first water discharge port and the
second water discharge port is higher than the discharge
amount of washing water from the third water discharge
port. According to this embodiment, washing water in an
amount that is equal to or more than half of the total
amount of washing water used for a single washing action
can be expected to be used for the formation of the main
flow. Therefore, by washing away waste inside the toilet
bowl portion to the inlet of the water drain passage portion
by the main flow having a strong force of water and a
large flow amount, particularly favorable waste discharg-
ing performance can be obtained.
[0100] In a flush toilet according to a thirteenth embod-
iment of the first invention, in the eleventh or twelfth em-
bodiment, the water discharge portion may be formed
such that washing water is discharged from the second
water discharge port after washing water is discharged
from the first water discharge port and the third water
discharge port. An increase in the ratio of the flow amount
of the main flow with respect to the total amount of wash-
ing water used for a single washing action allows the
waste discharging capability to be increased without in-
creasing the amount of the entire washing water. Accord-
ing to the present embodiment, the amount of washing
water that is discharged from the second water discharge
port and then flows into the inlet without merging can be
reduced, and the ratio of the flow amount of the main flow
with respect to the total amount of washing water can
thus be increased. Therefore, the waste discharging ca-
pability can be improved due to an increase in the ratio
of the flow amount of the main flow.
[0101] In a flush toilet according to a fourteenth em-
bodiment of the first invention, in any one of the tenth
embodiment through the thirteenth embodiment, the toi-
let bowl portion may have four divided regions sectioned
by a lateral center line that bisects the lateral dimension

of an outer surface portion of the toilet main body and by
a longitudinal center line in a planar view, and the second
water discharge port may be formed in a divided region
on one side in the circumferential direction out of two
front side divided regions. The present embodiment al-
lows washing water discharged from the second water
discharge port to flow toward the inlet of the water drain
passage portion without passing through an inner cir-
cumferential surface region with a small curvature radius
located at a lateral center position of the toilet bowl por-
tion. Therefore, the force of water of the main flow formed
by the washing water discharged from the second water
discharge port is not likely to be weakened by the cen-
trifugal force, and more favorable waste discharging ca-
pability can be obtained compared to a case where the
second water discharge port is formed in a divided region
on the other side in the circumferential direction out of
the two front side divided regions.
[0102] In a flush toilet according to a fifteenth embod-
iment of the first invention, the water discharge port may
be formed such that washing water discharged from the
first water discharge port and washing water discharged
from the second water discharge port merge with each
other on the inner circumferential surface of the toilet
bowl portion so as to form a main flow that heads toward
the inlet, in any one of the tenth embodiment through the
fourteenth embodiment. According to the present em-
bodiment, the inner circumferential surface of the toilet
bowl portion can be washed by the main flow having a
strong force of water, and favorable toilet bowl washing
performance can be obtained.
[0103] Also, when the invention embodied according
to the above embodiments and exemplary variations is
generalized, it can be also considered that the invention
according to the following item is included.

(First item)

[0104] A flush toilet comprising:

a toilet main body having: a toilet bowl portion; a
water drain passage portion that communicates with
the inside of the toilet bowl portion via an inlet formed
on the bottom of the toilet bowl portion; and a water
discharge portion for discharging washing water to
the inside of the toilet bowl portion,
wherein the toilet bowl portion has a receiving sur-
face portion for receiving waste and a rim portion
that is connected to an upper edge portion of the
receiving surface portion,
wherein the water discharge portion has two water
discharge ports formed in the rim portion and dis-
charges washing water on one side in a circumfer-
ential direction to the inside of the toilet bowl portion
from the two water discharge ports,
wherein the toilet bowl portion has two divided re-
gions sectioned by a longitudinal center line that bi-
sects the longitudinal dimension of an inner surface
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portion of the toilet bowl portion in a planar view,
wherein the two water discharge ports include a first
water discharge port formed in any one of the two
divided regions and a second water discharge port
formed in a divided region on the front side, and
wherein the water discharge portion is formed such
that washing water discharged from the first water
discharge port and washing water discharged from
the second water discharge port merge with each
other so as to form a main flow that heads toward
the inlet.

[0105] A problem that relates to the invention de-
scribed in the first item is as follows.
[0106] Various studies have been done conventionally
regarding washing techniques for washing the inside of
a toilet bowl portion of a toilet. Patent document No. 2
suggests a flush toilet in which a first water discharge
port is provided in a region on the rear side and on one
of the left and right sides of a toilet bowl portion and in
which a second water discharge port is provided on the
rear side and on the other one of the left and right sides
of the toilet bowl portion. In this flush toilet, washing water
discharged from each of the water discharge ports flows
into a recessed portion of the toilet bowl portion and ag-
itates pooled water inside the recessed portion in a ver-
tical direction. It is described that the agitation of pooled
water inside the recessed portion allows waste inside the
recessed portion to sink so that the waste can be easily
discharged and that the waste discharging performance
can be improved.
[0107] As a result of studying the structure according
to Patent document No. 2, the present inventor has come
to realize the following problem. The flush toilet according
to Patent document No. 2 has a structure where a route
through which washing water flows from each of the water
discharge ports to an inlet of a drain pipeline is long.
Therefore, washing water discharged from the water dis-
charge ports reaches the inside of the recessed portion
while the force of water thereof has been relatively weak-
ened. Therefore, the force of water for pushing waste
into the drain pipeline is likely to become insufficient, and
there is room for improvement in the waste discharging
performance.
[0108] The invention described in the first item has
been made in view of such a problem, and a purpose
thereof is to provide a flush toilet that achieves favorable
waste discharging capability.

2. An explanation will be given regarding a preferred
embodiment of a second invention.

(Second embodiment)

[0109] Fig. 15 is a lateral cross-sectional view of a flush
toilet 300 according to a second embodiment, and Fig.
16 is a plan view of the flush toilet 300. Fig. 17 is a top
view of the flush toilet 300 when the flush toilet 300 is cut

at a horizontal plane along a line A-A of Fig. 15. In the
following, as shown in Fig. 16, the lateral direction of the
flush toilet 300 is set to be an X axis, the longitudinal
direction of the flush toilet 300 is set to be a Y axis, and
the height direction is set to be a Z axis. The positive
direction in the X axis is referred to as "right direction",
and the negative direction in the X axis is referred to as
"left direction". Further, when one lateral direction is re-
ferred to as a first direction, the other lateral direction is
referred to as a second direction. In the embodiment, the
left direction is set as the first direction, and the right
direction is set as the second direction.

(Flush toilet)

[0110] The flush toilet 300 is provided with a toilet main
body 302 made of ceramics. The toilet main body 302 is
a wall mounted type toilet that is mounted while being
hung on a wall surface 210 in a toilet room. Above the
toilet main body 302, although not shown in the figure, a
box that houses a warm water washing device such as
a private part washing device or the like and a toilet lid
and a toilet seat that are supported rotatably in the vertical
direction by the box are arranged.

(Toilet main body)

[0111] The toilet main body 302 has a toilet bowl por-
tion 310, a drainage pipe portion 312, and a peripheral
wall portion 314. The drainage pipe portion 312 is formed
on the lower part of the toilet bowl portion 310. The pe-
ripheral wall portion 314 shields an internal structure such
as the toilet bowl portion 310 and the drainage pipe por-
tion 312.
[0112] The drainage pipe portion 312 forms a U-
shaped water sealing portion 316e at a portion where the
drainage pipe portion 312 is connected to the toilet bowl
portion 310. Retained water remains all the time in the
water sealing portion 316e, and thereby the smell of the
drainage pipe portion 312 is shut off. Waste that has fallen
into the water sealing portion 316e is pushed outside by
washing water along with the retained water.

(Toilet bowl portion)

[0113] The toilet bowl portion 310 is formed in an ellipse
shape such that the longitudinal dimension becomes
larger than the lateral dimension in the planar view. The
toilet bowl portion 310 is provided with a bowl-like receiv-
ing surface portion 330 for receiving waste, a rim portion
308 that is connected to an upper edge portion of the
receiving surface portion 330 and forms an upper edge
portion of the toilet bowl portion 310, and a recessed
portion 316 that is formed denting downward from the
lower edge portion of the receiving surface portion 330.
The receiving surface portion 330 is formed being in-
clined at a descending slope toward the center. The re-
cessed portion 316 is formed having a bottom, and an
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inlet of the water sealing portion 316e is open at a bottom
portion 316k thereof. A portion of the retained water is
stored in the recessed portion 316. The recessed portion
316 will be described later.
[0114] Fig. 19 is a diagram for explaining a central axis
M1 of the recessed portion 316 and the shape of the
recessed portion 316. The recessed portion 316 has a
front end portion 316f corresponding to a vertex shared
by left and right side edges in a planar view. A straight
line that extends in the longitudinal direction while bisect-
ing a lateral range Lx of the recessed portion 316 into left
and right equal halves is denoted as a central axis M1.
Also, a straight line that extends in the lateral direction
while passing through the front end portion 316f is de-
noted as a straight line N1. An intersection point of the
central axis M1 and the straight line N1 is denoted as a
point P. A left end 220a is located on a left standing wall
220 of the recessed portion 316, and a right end 222a is
located on a right standing wall 222. In Fig. 19, the front
end portion 316f is located on the central axis M1.
[0115] The toilet bowl portion 310 has four divided re-
gions Sr1-Sr4 sectioned by the central axis M1 and the
straight line N1 in a planar view. In the following, out of
the four divided regions, a divided region located on the
rear side with respect to the straight line N1 and on the
left side with respect to the central axis M1 is referred to
as a first divided region Sr1, and a divided region located
on the rear side with respect to the straight line N1 and
on the right side with respect to the central axis M1 is
referred to as a fourth divided region Sr4. A divided region
located on the front side with respect to the straight line
N1 and on the left side with respect to the central axis
M1 is referred to as a second divided region Sr2, and a
divided region located on the front side with respect to
the straight line N1 and on the right side with respect to
the central axis M1 is referred to as a third divided region
Sr3.

(Rim water leading passage)

[0116] As shown in Fig. 17, three water leading pas-
sages: a first rim water leading passage 324a provided
mainly on the left side; a second rim water leading pas-
sage 324b provided mainly on the right side; and a third
rim water leading passage 324c provided mainly on the
left rear side, are formed in the rim portion 308. The three
water leading passages: the first rim water leading pas-
sage 324a; the second rim water leading passage 324b;
and the third rim water leading passage 324c, are gener-
ically referred to as "water leading passages 324".

(Water discharge port)

[0117] Three water discharge ports: a first water dis-
charge port 322a; a second water discharge port 322b;
and a third water discharge port 322c, are formed in the
rim portion 308. The three water discharge ports: the first
water discharge port 322a; the second water discharge

port 322b; and the third water discharge port 322c, are
generically referred to as "water discharge ports 322".
The water discharge ports 322 will be described later.
The water discharge ports 322 are formed in respective
water leading passages 324 and are open toward re-
spective rim water passages 320, which are described
later, in such a way as to be continuous with the respec-
tive rim water passages 320.
[0118] The first water discharge port 322a is provided
at a downstream end of the first rim water leading pas-
sage 324a, the second water discharge port 322b is pro-
vided at a downstream end of the second rim water lead-
ing passage 324b, and the third water discharge port
322c is provided at a downstream end of the third rim
water leading passage 324c.
[0119] As shown in Fig. 15, washing water supplied
from a water supply pipe 304, which is a part of a washing
water supply device, is supplied to each one of the rim
water leading passages 324 via an inflow passage 238a
and a water leading passage 238b. Washing water sup-
plied to the rim water leading passages 324 is discharged
toward the rim water passages 320, which are described
later, from the respective water discharge ports 322. The
washing water that has been discharged swirls in the
circumferential direction along the rim water passages
320. In the following, the direction in which washing water
swirls in the circumferential direction is merely denoted
as "swirling direction".

(Rim water passage)

[0120] In the rim portion 308, a first rim water passage
320a, a second rim water passage 320b, and a third rim
water passage 320c, which are formed extending in the
circumferential direction of the toilet bowl portion 310 re-
spectively from the three water discharge ports 322, are
formed. The three rim water passages 320a, 320b, and
320c are generically referred to as "rim water passages
320".
[0121] The first rim water passage 320a is provided
extending in the circumferential direction from the first
water discharge port 322a to the vicinity of the second
water discharge port 322b on the downstream side in the
swirling direction. The second rim water passage 320b
is provided extending in the circumferential direction from
the second water discharge port 322b to the vicinity of
the third water discharge port 322c on the downstream
side in the swirling direction. The third rim water passage
320c is provided extending in the circumferential direc-
tion from the third water discharge port 322c to the vicinity
of the first water discharge port 322a on the downstream
side in the swirling direction. The first rim water passage
320a, the second rim water passage 320b, and the third
rim water passage 320c may be connected partially.
[0122] The rim water passages 320 are formed in such
a manner that washing water discharged from the water
discharge ports 322 swirls. As shown in Figs. 15 and 17,
the rim water passages 320 are each provided with a

35 36 



EP 3 321 438 A1

20

5

10

15

20

25

30

35

40

45

50

55

shelf portion 326b extending toward the outside of the
toilet bowl portion 310 from an upper edge 326c of the
receiving surface portion 330, a side wall portion 326a
rising from an outer peripheral end portion of the shelf
portion 326b, an overhanging portion 318 extending to-
ward the inside of the toilet bowl portion 310 from an
upper end portion of the side wall portion 326a, and a
direction changing portion 332, which bends a portion of
a washing water flow inwardly. The direction changing
portion 332 will be described later.
[0123] As shown in Fig. 17, the width in the radial di-
rection of each shelf portion 326b of the rim water pas-
sages 320 is formed to become smaller toward the down-
stream side. This structure allows washing water dis-
charged from the water discharge ports 322 to gradually
flow down to the receiving surface portion 330 as the
washing water flows toward the downstream side.

(Overhanging portion)

[0124] An inner edge 318a of the overhanging portion
318 is formed at an upper end of the toilet bowl portion
310 such that the inner edge 318a protrudes inwardly.
The upper surface of the overhanging portion 318 is flat-
tened so as to become a supporting surface for a toilet
seat. On the lower surface of the overhanging portion
318, the rim water passages 320 serving as passages
for a swirling water flow are formed.

(Shape of recessed portion)

[0125] An explanation will be given next regarding the
shape of a recessed portion in a planar view. From a
perspective of washing a standing wall of the recessed
portion efficiently using a small amount of washing water,
it is more advantageous if the area of the standing wall
to be washed is small. The area of the standing wall is
determined by the length of the contour of the periphery
of the recessed portion and the height dimension of the
standing wall in the planar view, and it is therefore pos-
sible to reduce the area of the standing wall by reducing
the length of the contour of the periphery of the recessed
portion. In other words, it is advantageous in washing the
recessed portion efficiently to form the recessed portion
such that the length of the contour of the periphery is
small.
[0126] In order to facilitate the discharge of waste, it is
desirable to form the recessed portion such that the lat-
eral and longitudinal dimensions of the recessed portion
are equal to or more than predetermined dimensions.
Possible shapes for the recessed portion in the planar
view mainly include a rectangular shape, an elliptical
shape, a shape obtained by combining these shapes in
the longitudinal direction, and a shape obtained by mod-
ifying these shapes. As a result of study, under the con-
dition where the lateral and longitudinal dimensions are
constant, when the recessed portion has a triangle shape
in the planar view, the length of the contour of the pe-

riphery of the recessed portion is shorter compared to a
case where the recessed portion has a rectangular or
elliptical shape. Therefore, from a perspective of washing
the standing wall of the recessed portion efficiently, it is
more advantageous if the contour of the periphery of the
recessed portion is a triangle shape.
[0127] The shape of the recessed portion of the toilet
bowl portion being an approximately triangle shape
means that each of the edges forming a triangle is formed
by a curved line with a curvature radius of 100 mm or
more in the planar view or by a straight line. As a result,
the respective angles of three corners can be formed to
be acute angles of 90 degrees or less in the planar view.
[0128] An explanation will be given regarding the
shape of the recessed portion 316 of the flush toilet 300
according to the embodiment based on the previously-
stated perspective. Fig. 20 is a plan view showing, in an
enlarged view, the inner edge of the recessed portion
316. The recessed portion 316 has an approximately tri-
angle shape sectioned by three standing walls that cor-
respond to three edges of a triangle 230 where a bottom
edge 230u is located behind left and right side edges
230h and 230m in a planar view. A left standing wall 220
and a right standing wall 222 correspond to the left and
right side edges 230h and 230m, and a rear standing
wall 224 corresponds to the bottom edge 230u. The three
standing walls: left standing wall 220; the right standing
wall 222; and the rear standing wall 224, are generically
referred to as "standing walls 226".
[0129] The recessed portion 316 has a front end por-
tion 316f corresponding to a vertex 230a shared by the
left and right side edges 230h and 230m, a left corner
portion 316h corresponding to a vertex 230c on the left
rear side, and a right corner portion 316m corresponding
to a vertex 230b on the right rear side. In particular, the
three corner portions consisting of the front end portion
316f, the left corner portion 316h, and the right corner
portion 316m are formed to pass through the three ver-
tices of the triangle 230, respectively. The three corner
portions: the front end portion 316f; the left corner portion
316h; and the right corner portion 316m, are generically
referred to as "corner portions 228".
[0130] If the curvature radius of the front end portion
316f is excessively large, the body of water in the re-
cessed portion 316 may swirl without getting lowered,
and a downward flow cannot be fully formed thus lowering
the discharging performance in this case. If the curvature
radius of the front end portion 316f is excessively small,
mold-releasing work of removing a material that has been
injected into a mold from the mold may become difficult.
[0131] A water flow that has fallen onto the standing
walls of the recessed portion effectively washes the cor-
ner portions by colliding with the corner portions of the
recessed portion along the standing walls. Therefore, if
the respective curvature radii of the standing walls of the
recessed portion are excessively small, the force of water
colliding with the cornerportions of the recessed portion
may become lowered, possibly causing insufficient
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washing at the corner portions of the recessed portion.
In response to this perspective, the recessed portion 316
is formed in a curved or straight line shape where the
respective curvature radii of the left standing wall 220,
the right standing wall 222, and the rear standing wall
224 are 100 mm or more. If the standing walls of the
recessed portion are convex surfaces that project inward-
ly in a planar view, a flow along the standing walls is
unlikely to collide with the corner portions. In response
to this perspective, the recessed portion 316 is formed
to have a recessed surface bulging outwardly in a planar
view.
[0132] The recessed portion 316 is formed such that
the respective curvature radii of the left standing wall 220,
the right standing wall 222, and the rear standing wall
224 are larger than the curvature radius of the front end
portion 316f.

(Arrangement of water discharge ports)

[0133] An explanation will be given next regarding the
arrangement of the water discharge ports. In the case of
having three water discharge ports, from a perspective
of effectively washing the inside of the toilet bowl using
a small amount of washing water, it is more advanta-
geous to spread, in a wide range, washing water dis-
charged from respective three water discharge ports
compared to a case where washing water portions gather
in a small range. In order to widely spread each of the
washing water portions, the three water discharge ports
are desirably arranged at even intervals around the re-
cessed portion. From the previously-stated perspective,
it is effective to have a structure where the three water
discharge ports are formed at intervals of a quarter round
or more and a half round or less in the circumferential
direction around the point P.
[0134] In the flush toilet 300 according to the embodi-
ment, the three water discharge ports 322 are separately
formed respectively in three divided regions out of the
four divided regions Sr1-Sr4. For example, the first water
discharge port 322a, the second water discharge port
322b, and the third water discharge port 322c may be
arranged in the first divided region Sr1, the third divided
region Sr3, and the fourth divided region Sr4, respective-
ly. According to another example, one of the first water
discharge port 322a and the second water discharge port
322b may be arranged in the second divided region Sr2.
With this configuration, the three water discharge ports
322 can be arranged at intervals of a quarter round or
more and a half round or less.
[0135] In particular, in the flush toilet 300, the three
water discharge ports 322 are formed such that the first
water discharge port 322a, the second water discharge
port 322b, and the third water discharge port 322c are
formed respectively on the left side of the recessed por-
tion 316, on the front side of the recessed portion 316,
and on the right side of the recessed portion 316 and
behind a rear standing wall 224, in a planar view.

[0136] In the flush toilet 300, the front end portion 316f
of the recessed portion 316 is located inside a triangle
formed by connecting the three water discharge ports
322, in the planar view. The second water discharge port
322b is located inside the lateral range Lx of the recessed
portion 316, and the third water discharge port 322c is
located outside the lateral range Lx of the recessed por-
tion 316. With this arrangement, the three water dis-
charge ports 322 surround the recessed portion 316, and
washing water can thus wash the recessed portion 316
efficiently.
[0137] From a perspective of washing the three stand-
ing walls of the recessed portion effectively, the three
water discharge ports desirably discharge washing water
in correspondence to the respective standing walls. In
the flush toilet 300 according to the present embodiment,
each of the three water discharge ports discharges water
in correspondence to a standing wall that is next to a
standing wall closest to the water discharge port in a di-
rection in which washing water flows. In other words, in
the flush toilet 300, the first water discharge port 322a,
the second water discharge port 322b, and the third water
discharge port 322c are provided in correspondence to
the right standing wall 222, the rear standing wall 224,
and the left standing wall 220, respectively.
[0138] As described later in reference to Fig. 21, a first
main flow 362 from the first water discharge port 322a,
a first main flow 372 from the second water discharge
port 322b, and a first main flow 382 from the third water
discharge port 322c respectively fall onto the right stand-
ing wall 222, the rear standing wall 224, and the left stand-
ing wall 220. The first main flows 362, 372, and 382 are
each formed so as to go around about half the receiving
surface portion 330 and then fall into the recessed portion
316.

(Water flow)

[0139] An explanation will be given next regarding the
water flow of washing water in reference to Fig. 21. Fig.
21 is a diagram schematically showing the way washing
water flows inside the toilet bowl portion 310. As de-
scribed previously, washing water supplied from the wa-
ter supply pipe 304 is supplied to the three rim water
leading passages 324 via the water leading passage
238b. Washing water 358, washing water 368, and wash-
ing water 378 supplied to the respective rim water leading
passages 324 are discharged from the respective water
discharge ports 322 to the respective rim water passages
320 and respectively form the first main flows 362, 372,
and 382, which curve inwardly from the rim water pas-
sages 320, and second main flows 364, 374, and 384,
which swirl along the rim water passages 320. The main
flow of washing water means a main flow in which a large
portion of washing water flows in the same way, and the
flow of discharged water from a single water discharge
port can form a plurality of main flows.
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(Direction changing portion)

[0140] The flow of washing water is affected by the
shape of the rim portion 308 and the shape of the toilet
bowl portion 310. Thus, forming a target first main flow
and a target second main flow is not easy. First, in ref-
erence to Figs. 17 and 18, the direction changing portion
332, which controls the first main flows and the second
main flows, will be explained.
[0141] The side wall portion 326a, which curves in an
arc-like shape in a planar view, is formed in the rim water
passages 320 so as to surround the recessed portion
316. Due to the action of such a curve of the side wall
portion 326a, washing water is bent along the side wall
portion 326a, and a water flow that swirls in the circum-
ferential direction is thus formed.
[0142] In the flush toilet 300, the direction changing
portion 332, which bends inwardly a portion of the flow
of washing water swirling in the circumferential direction
along the side wall portion 326a, is provided in the side
wall portion 326a of the rim water passages 320. Different
from the action of the curve of the side wall portion 326a,
the direction changing portion 332 bends a portion of the
flow of washing water inwardly. By providing the direction
changing portion 332, the position for changing the di-
rection of a main flow can be determined, and the first
main flows and the second main flows can be controlled
minutely by changing the flow of washing water.
[0143] As shown in Fig. 17, the direction changing por-
tion 332 has a first convex surface portion 334a, a second
convex surface portion 334b, and a third convex surface
portion 334c each in which a portion of the side wall por-
tion 326a projects inwardly from both sides in the circum-
ferential direction. The first convex surface portion 334a,
the second convex surface portion 334b, and the third
convex surface portion 334c are generically referred to
as "convex surface portions 334". The convex surface
portions 334 are provided in the rim water passages 320
at the downstream side of the respective water discharge
ports 322.
[0144] The first convex surface portion 334a is provid-
ed between the first water discharge port 322a and the
second water discharge port 322b, while being closer to
the first water discharge port 322a. The second convex
surface portion 334b is provided between the second wa-
ter discharge port 322b and the third water discharge
port 322c, while being closer to the second water dis-
charge port 322b. The third convex surface portion 334c
is provided between the third water discharge port 322c
and the first water discharge port 322a, while being closer
to the third water discharge port 322c.
[0145] Fig. 18 is a schematic diagram showing, in an
enlarged view, the surroundings of the first convex sur-
face portion 334a. For comparison purposes, a contour
354a of the side wall portion obtained when the side wall
portion does not have a convex surface portion is shown
by a broken line. In the first convex surface portion 334a,
a leading portion 334as, a projecting portion 334at, and

a downstream portion 334au are formed in this order from
the upstream side. The projecting portion 334at is a por-
tion projecting inwardly from the leading portion 334as
and the downstream portion 334au, which are located
on the sides of the projecting portion 334at.
[0146] Washing water discharged from the first water
discharge port 322a forms a first water flow 360. A water
flow 360s, which is an outer portion of the first water flow
360, collides with the leading portion 334as and flows
inwardly along the leading portion 334as. A water flow
360u, which is an inner portion of the first water flow 360,
passes through the projecting portion 334at without col-
liding with the leading portion 334as and flows while swirl-
ing in the circumferential direction along the downstream
portion 334au and the side wall portion 326a, which con-
nects to the downstream side of the downstream portion
334au. To facilitate understanding, Fig. 18 shows that
the water flow 360s and the water flow 360u intersect
with each other. The water flow 360s and the water flow
360u form a desired first main flow 362 and a desired
second main flow 374 while being mutually affected.
[0147] In this manner, the first convex surface portion
334a is able to form, from the first water flow 360, the
swirling water flow 360s and the water flow 360u, which
curves inwardly from the swirling water flow 360s. By
providing a desired water amount, a desired force of wa-
ter, and a desired direction to the water flow 360s and
the water flow 360u by adjusting the shape of the first
convex surface portion 334a, an intended first main flow
362 and an intended second main flow 374 can be gen-
erated. The respective shapes and actions of the second
convex surface portion 334b and the third convex surface
portion 334c are the same as those described in Fig. 18
and the explanation thereof used regarding the first con-
vex surface portion 334a, and duplicative explanations
will be omitted.
[0148] As explained above, by providing the direction
changing portion 332, the flow of washing water can be
minutely controlled. In particular, since a position for
changing the direction of a main flow can be determined,
the flow of washing water is unlikely to be affected by the
shape of the shelf portion 326b of the rim portion 308 and
the shape of the toilet bowl portion 310, and a target
washing water flow can thus be easily formed.
[0149] Fig. 21 is referred back. The first main flow 362
falls toward the right standing wall 222 while widely wash-
ing the receiving surface portion 330, flows along the
right standing wall 222, and collides with the right corner
portion 316m. After having collided, the first main flow
362 forms a downward flow 362a and an upward flow
and also forms, after changing the direction inside the
recessed portion 316, a lateral flow flowing along the rear
standing wall 224. The first main flow 362 flowing to the
rear standing wall 224 merges with the first main flow
372 described later and then forms a whirl 388, which
swirls laterally in a counterclockwise direction. Water fall-
ing toward the right standing wall 222 may include a por-
tion of discharged water discharged from another water
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discharge port.
[0150] By flowing along the right standing wall 222, the
first main flow 362 effectively washes the wall surface of
the right standing wall 222. By colliding with the right cor-
ner portion 316m, the first main flow 362 effectively wash-
es the corner portion. By flowing along the rear standing
wall 224, the first main flow 362 effectively washes the
wall surface of the rear standing wall 224. By forming the
downward flow 362a, the first main flow 362 facilitates
the discharge of waste from the water sealing portion
316e to the drainage pipe portion 312.
[0151] Washing water 368 supplied to the second rim
water leading passage 324b is discharged toward the
second rim water passage 320b from the second water
discharge port 322b and forms the second water flow
370. The second water flow 370 forms the first main flow
372, which curves inwardly from the second rim water
passage 320b, and the second main flow 374, which
swirls along the second rim water passage 320b.
[0152] The first main flow 372 falls toward the rear
standing wall 224 while widely washing the receiving sur-
face portion 330, flows along the rear standing wall 224,
and collides with the left corner portion 316h. After having
collided, the first main flow 372 forms a downward flow
372a and an upward flow and also forms, after changing
the direction in the counterclockwise direction inside the
recessed portion 316, a lateral flow flowing along the left
standing wall 220. The first main flow 372 flowing to the
left standing wall 220 merges with the first main flow 382
described later and then forms the whirl 388, which swirls
laterally in the counterclockwise direction. Water falling
toward the rear standing wall 224 may include a portion
of discharged water discharged from another water dis-
charge port.
[0153] By flowing along the rear standing wall 224, the
first main flow 372 effectively washes the wall surface of
the rear standing wall 224. By colliding with the left corner
portion 316h, the first main flow 372 effectively washes
the corner portion. By flowing along the left standing wall
220, the first main flow 372 effectively washes the wall
surface of the left standing wall 220. By forming the down-
ward flow 372a, the first main flow 372 forms a vertical
swirl in the whirl 388 and facilitates the discharge of waste
from the water sealing portion 316e to the drainage pipe
portion 312.
[0154] Washing water 378 supplied to the third rim wa-
ter leading passage 324c is discharged toward the third
rim water passage 320c from the third water discharge
port 322c and forms the third water flow 380. The third
water flow 380 forms the first main flow 382, which curves
inwardly from the third rim water passage 320c, and the
second main flow 384, which swirls along the third rim
water passage 320c.
[0155] The first main flow 382 falls toward the left
standing wall 220 while widely washing the receiving sur-
face portion 330, flows along the left standing wall 220,
and collides with the front end portion 316f. After having
collided, the first main flow 382 forms a downward flow

382a and an upward flow and also forms, after changing
the direction in the counterclockwise direction inside the
recessed portion 316, a lateral flow flowing along the right
standing wall 222. The first main flow 382 flowing to the
right standing wall 222 merges with the first main flow
362 and then forms the whirl 388, which swirls laterally
in the counterclockwise direction. Water falling toward
the left standing wall 220 may include a portion of dis-
charged water discharged from another water discharge
port.
[0156] By flowing along the left standing wall 220, the
first main flow 382 effectively washes the wall surface of
the left standing wall 220. By colliding with the front end
portion 316f, the first main flow 382 effectively washes
the corner portion. By flowing along the right standing
wall 222, the first main flow 382 effectively washes the
wall surface of the right standing wall 222. By forming
the downward flow 382a, the first main flow 382 forms a
vertical swirl in the whirl 388 and facilitates the discharge
of waste from the water sealing portion 316e to the drain-
age pipe portion 312.
[0157] By forming the whirl 388 by the first main flows
362, 372, and 382, waste is gathered powerfully in the
center of the water sealing portion 316e and discharged
from the drainage pipe portion 312 (also see Fig. 15). By
also flowing in a downward direction on the left standing
wall 220, the right standing wall 222, and the rear stand-
ing wall 224, the first main flows 362, 372, and 382 form
a vertical swirl in the whirl 388 and facilitate the discharge
of waste from the water sealing portion 316e to the drain-
age pipe portion 312.
[0158] Reference is also made to Fig. 22. Fig. 22 is a
diagram schematically showing the range in which wash-
ing water flows inside the toilet bowl portion 310. The
second main flow 364 swirls along the first rim water pas-
sage 320a and overlaps with the second water flow 370
discharged from the second water discharge port 322b.
The second main flow 374 swirls along the second rim
water passage 320b and overlaps with the third water
flow 380 discharged from the third water discharge port
322c. The second main flow 384 swirls along the third
rim water passage 320c and overlaps with the first water
flow 360 discharged from the first water discharge port
322a.
[0159] As shown in Fig. 17, the shelf portion 326b of
the rim water passage 320 is formed such that the width
of the shelf portion 326b in the radial direction becomes
gradually smaller toward the swirling direction. Thus, the
second main flows 364, 374, and 384 (also see Fig. 21)
gradually fall onto the receiving surface portion 330 while
swirling and form sheet-like falling water flows 390, 392,
and 394 toward the recessed portion 316. The falling
water flows 390, 392, and 394 widely wash the receiving
surface portion 330 while flowing, in a film like manner,
on the surface of the receiving surface portion 330.
[0160] Although Fig. 22 shows the falling water flows
390, 392, and 394 separately from the first main flows
362, 372, and 382, the falling water flows 390, 392, and
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394 include portions of washing water split from the first
main flows 362, 372, and 382.
[0161] As shown in Fig. 22, the falling water flow 390
forms a region 396 where the falling water flow 390 over-
laps with the falling water flow 392, the falling water flow
392 forms a region 398 where the falling water flow 392
overlaps with the falling water flow 394, and the falling
water flow 394 forms a region 400 where the falling water
flow 394 overlaps with the falling water flow 390. For ex-
ample, in the overlapping region 400, a water flow is
formed that falls down the receiving surface portion 330
while rising up in a stripe shape.
[0162] As described, the shape of the toilet bowl por-
tion 310 is formed such that respective washing water
discharged from the three water discharge ports 322 form
such first main flows 362, 372, and 382. Such first main
flows 362, 372, and 382 mean those that fall toward the
three standing walls 220, 222, and 224 and then flow
along the standing walls 220, 222, and 224. Further, as
described previously, the shape of the toilet bowl portion
310 is formed such that such first main flows 362, 372,
and 382 merge with one another in the region of the re-
cessed portion 316 (inside the recessed portion 316).
[0163] Also, the shape of the toilet bowl portion 310 is
formed such that respective washing water discharged
from the three water discharge ports 322 form such sec-
ond main flows 364, 374, and 384. Such second main
flows 364, 374, and 384 mean those that flow along the
inner circumferential surface of the rim portion 308 and
overlap with respective washing water discharged from
other water discharge ports 322 that are adjacent in the
swirling direction (in the counterclockwise direction in the
figure) respectively to the three water discharge ports
322.
[0164] In order to achieve the above configuration, as
the shape of the toilet bowl portion 310, the respective
shapes of the rim portion 308, the receiving surface por-
tion 330, the recessed portion 316, and the water dis-
charge ports 322 are formed. The respective shapes of
the rim portion 308, the receiving surface portion 330,
and the recessed portion 316 include, for example, re-
spective curvatures, slopes, and the like of the rim portion
308, the receiving surface portion 330, and the recessed
portion 316. By forming these shapes in such a manner
that the previously-described conditions are satisfied, the
way water flows inside the toilet bowl portion 310 is mainly
adjusted. Also, the respective shapes of the water dis-
charge ports 322 include, for example, the respective
positions, sizes, directions, and the like of the water dis-
charge ports 322. By forming these shapes in such a
manner that the previously-described conditions are sat-
isfied, the discharge direction, the discharge amount, and
the like of washing water is mainly adjusted.
[0165] An explanation will be given next regarding the
operation of the flush toilet 300. In the flush toilet 300, by
operating an operation member such as a predetermined
switch, lever, or the like, a predetermined amount of
washing water is supplied from the water supply pipe 304

to the rim water leading passages 324 via the inflow pas-
sage 238a and the water leading passage 238b. The
washing water that has been supplied is discharged to-
ward the water passages 320 from the water discharge
ports 322 and widely washes the inside of the toilet bowl
portion 310 while washing away waste inside the toilet
bowl portion 310 into the water sealing portion 316e at
the bottom part of the recessed portion 316 with using
the fall of the washing water.
[0166] An explanation will be given next regarding the
features of the flush toilet 300 according to the present
embodiment. By flowing along the wall surface of the
standing walls 226 of the recessed portion 316, the first
main flows 362, 372, and 374 of respective washing water
discharged from the water discharge ports 322 can pow-
erfully wash away waste attached to the wall surface.
The first main flows flow toward the respective corner
portions 228 (also see Fig. 20), collide with the respective
wall surfaces of the corner portions 228, and mainly dis-
persed in a lateral swirling direction, a downward direc-
tion, and an upward direction. Since the corner portions
228 have acute angles, a flow in the lateral swirling di-
rection is suppressed, and a flow in the upward direction
is also suppressed in accordance with the gravity and
the first main flows flowing toward a lower portion of the
toilet bowl from an upper portion of the toilet bowl. Thus,
relatively powerful downward flows are formed.
[0167] These powerful downward flows being formed
in three directions that correspond to the respective cor-
ner portions 228 along with the flow of the whirl 388 allow
waste to be washed away powerfully from the water seal-
ing portion 316e to the drainage pipe portion 312.
[0168] Further, the rim portion 308 through the receiv-
ing surface portion 330 can be widely washed by the
second main flows, the toilet bowl portion 310 can thus
be washed thoroughly.
[0169] For example, in a case where the recessed por-
tion is formed in a circular shape or a polygon having four
or more edges, although a powerful laterally swirling whirl
can be formed in the recessed portion, a downward flow
becomes weakened. Thus, this is disadvantageous in
waste discharging. In contrast, in the flush toilet 300,
since the recessed portion 316 is sectioned by the three
standing walls corresponding to the respective edges of
a triangle, a downward flow can be enhanced so as to
effectively discharge waste. Also, a lateral swirling flow
is weakened so as to suppress the whirl 388.
[0170] If the three water discharge ports gather on one
side, the bias in water flows increases, and a region
where washing is insufficient may be created inside the
toilet bowl portion. In contrast, in the flush toilet 300, since
the three water discharge ports 322 are formed at inter-
vals in a range of a quarter round or more and a half
round or less, the bias in water flows is suppressed, and
favorable washing capability can be obtained.
[0171] If the three water discharge ports are arranged
with being biased with respect to the recessed portion,
the washing power for the standing walls of the recessed
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portion may become biased. In contrast, in the flush toilet
300, since the first water discharge port 322a is provided
on the left side of the recessed portion 316, the second
water discharge port 322b is provided on the front side
of the recessed portion 316, and the third water discharge
port 322c is provided on the rear side of the recessed
portion 316 so as to surround the recessed portion 316,
the bias in washing power for the standing walls of the
recessed portion can be suppressed.
[0172] In a configuration where main washing water
forms only a main flow that falls while swirling, it is pos-
sible that the force of the water at the time of falling into
the recessed portion may be lowered such that washing
power for the standing walls of the recessed portion be-
comes lowered. In contrast, in the flush toilet 300, since
the water discharge ports 322 discharge the first main
flows 362, 372, and 382 falling toward the respective
standing walls 226 and then flowing along the standing
walls 226, a decrease in the force of the water can be
suppressed, and the standing walls 226 can be washed
effectively.
[0173] When the first main flows 362, 372, and 382
discharged from the respective water discharged ports
322 merge with one another mainly on the receiving sur-
face portion 330, it is possible that the force of water and
direction thereof at the time of falling into the recessed
portion 316 become affected. In contrast, in the flush toilet
300, since the merging of the first main flow 362 and the
first main flow 382, the merging of the first main flow 382
and the first main flow 372, and the merging of the first
main flow 372 and the first main flow 362 each occur in
a region of the recessed portion 316, effects on the force
of water and direction thereof at the time of falling into
the recessed portion 316 can be suppressed.
[0174] The merging of the first main flows 362, 372,
and 382 with one another allows for the formation of a
whirlpool in the lateral direction and a downward direction
that are stronger, and waste can thus be washed away
powerfully.
[0175] In border regions of main flows of respective
washing water discharged from the three discharge
ports, the washing water may not flow sufficiently, and
the washing power may become insufficient. In contrast,
since the flush toilet 300 is formed such that each of the
second main flows 364, 374, and 384 flows in the cir-
cumferential direction along the side wall portion 326a of
a rim water passage 320 and overlaps with washing water
discharged from a water discharge port 322 on the side
of the swirling direction out of the three water discharge
ports 322, insufficient water flow in the border regions of
the main flows can be suppressed, and the toilet bowl
portion 310 can be widely and favorably washed.
[0176] If the entire shape of the toilet bowl portion is
changed in order to achieve a desired water flow in wash-
ing water, other performance may be impaired, restricting
the achievement of the desired water flow. In contrast,
in the flush toilet 300, since the direction changing portion
332 for bending a portion of washing water inwardly is

provided in the rim water passage 320, the flow of the
washing water can be changed to become close to the
desired flow by providing the direction changing portion
332, separately from the action of the curve of the side
wall portion 326a.
[0177] In the flush toilet 300, since the direction chang-
ing portion 332 has the convex surface portions 334 each
in which a portion of the side wall portion 326a projects
inwardly from both sides in the circumferential direction,
changes in the shape of the shelf portion 326b and the
shape of the toilet bowl portion 310 can be minimized.
[0178] Described above is an explanation of the sec-
ond invention based on the embodiments. These em-
bodiments are intended to be illustrative only, and it will
be obvious to those skilled in the art that various modifi-
cations and changes can be developed within the scope
of the claims of the second invention and that such mod-
ifications and changes are also within the scope of the
claims of the second invention. Therefore, the descrip-
tions and figures in the specification should be treated
demonstratively instead of being treated in a limited man-
ner.
[0179] For the flush toilet 300, an example has been
explained where a wash down type is used for the wash-
ing technique. Alternatively, the inside of the toilet bowl
portion 310 may be washed by a washing technique of
a combination of other techniques of a siphon type, a
siphon jet type, and the like. For the flush toilet 300, an
example has been explained where a water supply direct
pressure type is used for the water supply technique. In
addition to this, a water supply technique of a gravity
water supply type where the gravity is used, a flush valve
type, or the like may be used. The toilet main body 302
has been explained using a wall mounted type toilet as
an example. Alternatively, the toilet main body 302 may
be a floor mounted type toilet, which is installed on the
floor of a toilet room. Also, other than ceramics, a resin,
etc., may be used as a material of the toilet main body
302.
[0180] In the embodiment of the second invention, an
example has been explained where a water discharge
port creates a swirling water flow in a counterclockwise
direction. However, this is non-limiting. For example, by
vertical interchange, a configuration where a water flow
in a clockwise direction is created may be employed.
[0181] In the embodiment of the second invention, an
example has been explained where three water dis-
charge ports are present in the rim portion. Alternatively,
another water discharging means may be provided sup-
plementary in addition to the three water discharge ports.

[DESCRIPTION OF THE REFERENCE NUMERALS]

[0182]

10 flush toilet, 12 toilet main body, 14 toilet bowl por-
tion, 16 inlet, 20 water drain passage portion, 26 re-
ceiving surface portion, 28rim portion, 28L left side
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portion, 28R right side portion, 32Afirst water dis-
charge port, 32B second water discharge port, 32C
third water discharge port, 36 water discharge por-
tion, 38b right side water passage (first water pas-
sage), 38c left side water passage (second water
passage), Sr1-Sr4 divided region, La lateral center
line, Lb longitudinal center line, 210 wall surface, 220
right standing wall, 222 right standing wall, 224 rear
standing wall, 226 standing wall, 228 corner portion,
230 triangle, 300 flush toilet, 302 toilet main body,
308 rim portion, 310 toilet bowl portion, 316 recessed
portion, 322 water discharged port, 330 receiving
surface portion, 332 direction changing portion, 334
convex surface portion

[INDUSTRIAL APPLICABILITY]

[0183] The present invention relates to flush toilets.

Claims

1. A flush toilet comprising:

a toilet main body that has a toilet bowl portion
and a water discharge portion for discharging
washing water to the inside of the toilet bowl
portion,
wherein the toilet bowl portion has a receiving
surface portion for receiving waste and a rim por-
tion that is connected to an upper edge portion
of the receiving surface portion,
wherein the water discharge portion has three
water discharge ports formed in the rim portion
and discharges washing water toward one side
in a circumferential direction along the inner cir-
cumferential surface of the rim portion from the
three water discharge ports,
wherein the toilet bowl portion has four divided
regions sectioned by a lateral center line that
bisects the lateral dimension of an outer surface
portion of the toilet main body and by a longitu-
dinal center line that bisects the longitudinal di-
mension of an inner surface portion of the toilet
bowl portion in a planar view, and
wherein the three water discharge ports are sep-
arately formed respectively in three divided re-
gions out of the four divided regions.

2. The flush toilet according to claim 1, wherein the
three water discharge ports include a first water dis-
charge port that discharges washing water in an
amount that is larger than those from the other two
water discharge ports.

3. The flush toilet according to claim 2, wherein the first
water discharge port is provided in a rear-side divid-
ed region out of the four divided regions.

4. The flush toilet according to claim 2 or 3, wherein
the other two discharge ports are not formed in a
divided region that is adjacent, on one side in the
circumferential direction, to the divided region in
which the first water discharge port is formed, out of
the four divided regions.

5. The flush toilet according to any one of claims 1
through 4,
wherein the rim portion has three rim water leading
passages formed extending toward one side in the
circumferential direction from the three water dis-
charge ports, respectively, and
wherein the water discharge portion is formed such
that a magnitude relationship in the respective dis-
charge amounts of washing water from the three wa-
ter discharge ports is the same as a magnitude re-
lationship in the respective inner circumferential
lengths of the three rim water leading passages,
which connect to the three water discharge ports,
respectively.

6. The flush toilet according to any one of claims 1
through 5, wherein the water discharge portion is
formed such that a magnitude relationship in the re-
spective discharge amounts of washing water from
the three water discharge ports is the same as a
magnitude relationship in the respective opening ar-
eas of the three water discharge ports, respectively.

7. The flush toilet according to any one of claims 1
through 6, wherein the three water discharge ports
are separately formed respectively in a divided re-
gion located on one side in the circumferential direc-
tion, out of the two divided regions that are located
on the front side, and the two divided regions that
are on the rear side.

8. The flush toilet according to any one of claims 1
through 7,
wherein a single water discharge port out of the three
water discharge ports is formed in a divided region
on one side in the circumferential direction out of the
two front side divided regions,
wherein the water discharge portion has a water pas-
sage that supplies washing water to the single water
discharge port, and
wherein the water passage is formed extending
along a longitudinal direction on the back side of a
side portion on the side where a divided region on
one side in the circumferential direction is present
out of side portions on the left and right sides of the
rim portion.

9. The flush toilet according to claim 8,
wherein a turned-back portion that leads washing
water supplied from the upstream side to make a
turn toward the single water discharge port is formed
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at a downstream end portion of the water passage,
wherein the single water discharge port is formed
partially by two wall portions that are adjacent to each
other in the radial direction of the toilet bowl portion,
and
wherein respective circumferential end portions of
the two wall portions are arranged to be lined up on
a virtual line extending from a central point of the
toilet bowl portion.

10. The flush toilet according to any one of claims 1
through 9,
wherein the toilet main body has a water drain pas-
sage portion that communicates with the toilet bowl
portion via an inlet formed on the bottom of the toilet
bowl portion,
wherein the three water discharge ports include a
first water discharge port formed in any one of the
divided regions and a second water discharge port
formed in a divided region on the front side, and
wherein the water discharge portion is formed such
that washing water discharged from the first water
discharge port and washing water discharged from
the second water discharge port merge with each
other so as to form a main flow that heads toward
the inlet.

11. The flush toilet according to claim 10, wherein the
three water discharge ports include a third water dis-
charge port formed in a divided region on the rear
side.

12. The flush toilet according to claim 11,
wherein the first water discharge port, the second
water discharge port, and the third water discharge
port are arranged in order on one side in the circum-
ferential direction, and
wherein the water discharge portion is formed such
that the total amount of the respective discharge
amounts of washing water from the first water dis-
charge port and the second water discharge port is
higher than the discharge amount of washing water
from the third water discharge port.

13. The flush toilet according to claim 11 or 12, wherein
the water discharge portion is formed such that
washing water is discharged from the second water
discharge port after washing water is discharged
from the first water discharge port and the third water
discharge port.

14. The flush toilet according to any one of claims 10
through 13, wherein the second water discharge port
is formed in a divided region on one side in the cir-
cumferential direction out of the two front side divided
regions.

15. The flush toilet according to any one of claims 10

through 14, wherein the water discharge portion is
formed such that washing water discharged from the
first water discharge port and washing water dis-
charged from the second water discharge port merge
with each other on the inner circumferential surface
of the toilet bowl portion so as to form a main flow
that heads toward the inlet.

16. A flush toilet comprising:

a toilet main body that has a toilet bowl portion,
wherein the toilet bowl portion has a receiving
surface portion for receiving waste, a rim portion
that is connected to an upper edge portion of
the receiving surface portion, and a recessed
portion that is formed denting downward from a
lower edge portion of the receiving surface por-
tion,
wherein the recessed portion is sectioned by
three standing walls consisting of: a left standing
wall and a right standing wall that correspond to
the left and right side edges of a triangle whose
bottom edge is located behind the left and right
side edges; and a rear standing wall that corre-
sponds to the bottom edge, in a planar view,
wherein, in the rim portion, three water dis-
charge ports consisting of a first water discharge
port provided on a lateral side of the recessed
portion, a second water discharge port provided
on the front side of the recessedportion, and a
third water discharge port provided on the rear
side of the recessed portion are provided, and
wherein the three water discharge ports dis-
charge washing water toward one direction in a
circumferential direction along the rim portion.

17. The flush toilet according to claim 16, wherein the
toilet bowl portion is formed such that washing water
discharged from the three water discharge ports fall
toward the three respective standing walls so as to
respectively form first main flows flowing along the
respective standing walls.

18. The flush toilet according to claim 17, wherein the
shape of the toilet bowl portion is formed such that
washing water discharged from the three water dis-
charge ports each form a second main flow flowing
in a circumferential direction along the inner circum-
ferential surface of the rim portion and such that the
second main flow overlaps with washing water dis-
charged from a water discharge port located on one
direction side out of the three water discharge ports.

19. The flush toilet according to claim 17 or 18, wherein
the first main flow of washing water discharged from
the first water discharge port merges with the first
main flow of washing water discharged from the third
water discharge port, the first main flow of washing
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water discharged from the third water discharge port
merges with the first main flow of washing water dis-
charged from the second water discharge port, and
the first main flow of washing water discharged from
the second water discharge port merges with the first
main flow of washing water discharged from the first
water discharge port each in a region of the recessed
portion.

20. The flush toilet according to any one of claims 16
through 19, wherein, on the inner circumferential sur-
face of the rimportion, a direction changing portion
that bends inwardly a portion of the flow of washing
water swirling in the circumferential direction along
the inner circumferential surface is provided.

21. The flush toilet according to claim 20, wherein the
direction changing portion has a convex surface por-
tion in which a portion of the inner circumferential
surface of the rim portion projects inwardly from both
sides in the circumferential direction .
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