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(57) A water closet comprises a bowl part (2) in the
form of a bowl in which flush water is stored; a rim water
path (1) provided in the peripheral edge portion at the
upper end of the bowl part; a substantially inverted U-
type trap discharge passage (3) which is formed in com-
munication with the bottom of the bowl part and which is
provided with a weir (37) on the way; and a water supply
part (5, 6) provided at the back of the bowl part and sup-
plying flush water to the bowl part and the rim water path,

said trap discharge passage (3) being formed with aflush
water peeling-off part (4) constituted by suddenly chang-
ing the form of the inner wall surface from the weir (37)
to the descending passage (33) of the trap discharge
passage. Further, aflow resistance means (63) for delay-
ing an arrival of flush water at the rim water path (1) is
provided between the water supply part (5, 6) and the
rim water path (1).
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Description

Technical Field

This invention relates to a water closet of the type
which discharges sewage using the siphoning action.

Background Art

In such a type of water closet, an attempt has been
made to surely produce the siphoning action with as
small an amount of flush water as possible and smoothly
discharge sewage, according to the need of save water.
For example, the construction of a water closet has been
proposed in which a substantially inverted U-type trap
discharge passage is provided at the lower rear portion
thereof, has a horizontal step protruding in the descend-
ing passage thereof, and is filled with a small amount of
flush water, thereby causing the siphoning action to take
place sooner (JP-A-U Hei-2-97473).

However, in any of the conventional water closets
the wall surface of a weir provided at the top of the trap
discharge passage is continuous to the descending pas-
sage of the trap discharge passage by way of a smoothly
curved surface; so, when water flowing over the weir of
the trap discharge passage is not yet great in amount at
the beginning of water discharge, the water which has
flowed over the weir flows down along the inner wall sur-
face of the descending passage from the weir, thus
resulting in the water flowing down along the surface
opposite the protruding step, so that the step never con-
tributes to starting the siphoning action.

This delays the starting of the siphoning action and
much water flows wastefully; so, it can not be said that
water is sufficiently saved.

Further, it is necessary for more than a certain
amount of water to flow into the descending passage at
a time in order to cause the siphoning action with the
descending passage of the trap discharge passage
being filled with water. In the case of the siphoning type
of water closet, it is absolutely necessary for the water
flowing into the descending passage to flow over the weir
to a raised water level of at least a half and more than
the section at the weir of the trap discharge passage.
However, since the conventional water closet is so
shaped that the section of the bowl part is made wider
with a gently curved surface from the position of the sur-
face of stored water to the upper end portion of the bowl
part so that the sectional area thereof is increased
upwardly, the amount of water required for the water level
to rise to the height necessary to cause the siphoning
action becomes greater and it also takes a long time,
thus inevitably causing more water to flow wastefully dur-
ing such a period.

Besides, in the conventional water closet, the trap
discharge passage is normally substantially circular in
cross section and the weir is also circular in cross sec-
tion.
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Such a circular cross section at the weir allows only
a small amount of water to flow into the descending pas-
sage considering the cross sectional area at the weir,
thus taking much time tofill the descending passage with
water thereby delaying the start of the siphoning action
and, simultaneously, causing more water to flow waste-
fully.

Moreover, there is a problem in that the circular cross
section at the weir of the trap discharge passage causes
the water which flows over the weir into the descending
passage to flow inclining toward the middle part while
only a small amount of water flows through both sides,
so, filling the descending passage with water is difficult.

Further, there is another water closet in which after
the flushing of the bowl part and the discharging of sew-
age is carried out, flush water is subsequently replen-
ished to restore the position of the stored water in the
bowl part to a predetermined position. The replenish-
ment of the stored water in most water closets is made
by injecting water from the replenishing water opening
into the bowl after flushing the bowl part; however, since
such replenishing water is apt to be subjected to a
changeinthe water pressure near the replenishing water
opening and, so, low in the water pressure, there occur
some cases where the stored water in the bowl part can-
not be restored to a predetermined position.

The present invention has been made taking the
above-described problems into consideration, and aims
at providing a water closet which allows cleaning effects
to be increased and the amount of water used for flushing
to be saved by starting the siphoning action sooner.

Further, the present invention aims at providing a
water closet which allows the stored water within the
bowl part to be surely restored to a predetermined posi-
tion without being affected by a change in the water pres-
sure of the water supply part.

Disclosure of Invention

In order to achieve the above-described object, a
water closet according to the present invention com-
prises:

a bowl part in the form of a bowl in which flush
water is stored;

a rim water path provided in the peripheral edge
portion at the upper end of said bowl part;

a substantially inverted U-type trap discharge
passage which is formed in communication with the bot-
tom of said bowl! part and which is provided with a weir
on the way; and

a water supply part provided at the back of said
bowl part and supplying flush water to said bowl part and
said rim water path,

said trap discharge passage being formed with a
flush water peeling-off part constituted by suddenly
changing the form of the inner wall surface from said weir
to the descending passage of the trap discharge pas-
sage.
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Further, the present invention has a feature in that
the bow! part is provided, at a position higher than the
position of the stored water surface thereof, with a main
flow discharge opening in communication with the water
supply part, from which the flush water is discharged
directly into the bowl part.

Moreover, the present invention has a feature in that
the inner wall surface of the bowl part in the portion from
the stored water surface up to the raised position in water
level required to start the siphoning action is formed in a
steeply inclined surface which rises at a steep angle.

Further, the present invention has a feature in that
the front inner wall surface of the bowl part is formed in
a steeply inclined surface which descends at a steep
angle from a position lower than the position of the stored
water surface toward the bottom of the bowl part, and a
horizontal distance between said steeply inclined sur-
face and the back wall of the bowl part has a value of 60
to 90 mm.

Finally, the present invention has a feature in that a
flow resistance means to delay an arrival of flush water
at said rim water path is provided between said water
supply part and said rim water path.

Brief Explanation of Drawings

Fig. 1 is a longitudinal sectional view showing an
embodiment of a water closet according to the
present invention;

Fig. 2 is a partial cutaway plan view of the embodi-
ment in Fig. 1;

Fig. 3 is a cross sectional view of the embodiment
in Fig. 1;

Fig. 4 is a perspective view, partly in section, of an
essential portion of a bowl part;

Fig. 5is a sectional view taken along line V-V in Fig.
1;
Fig. 6 is an explanatory view showing, in compari-
son, a position of the raised water level and an
amount of water required to produce the siphoning
action, Fig. 6A showing a conventional water closet
and Fig. 6B showing a water closet according to the
present invention;

Fig. 7 is an explanatory view showing in comparison
the instantaneous flow rate of water, which flows
over the weir of a trap discharge passage into a
descending passage, Fig. 7A showing a conven-
tional water closet and Fig. 7B showing a water
closet according to the present invention;

Fig. 8 is a longitudinal sectional view showing a sec-
ond embodiment of the present invention;

Fig. 9 is a longitudinal sectional view showing a third
embodiment of the present invention;

Fig. 10 is a partial cutaway plan view showing a
fourth embodiment of the present invention;

Fig. 11 is a perspective view, partly in section, of an
essential portion of a fifth embodiment of the present
invention;
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Fig. 12 is a fragmentary perspective view showing
an essential portion of a sixth embodiment of the
present invention;

Fig. 13 is a fragmentary perspective view showing
an essential portion of a seventh embodiment of the
present invention;

Fig. 14 is a cross sectional view showing an essen-
tial portion of an eighth embodiment of the present
invention;

Fig. 15 is a plan view including a partially cutaway
portion and showing a ninth embodiment of the
present invention;

Fig. 16 is a plan view including a partially cutaway
portion and showing a tenth embodiment of the
present invention;

Fig. 17 is a plan view including a partially cutaway
portion and including an eleventh embodiment of the
present invention; and

Fig. 18 is a plan view including a partially cutaway
portion and showing a twelfth embodiment of the
present invention.

Best Mode for Carrying Out the Invention

Figs. 1to 5 are views showing an embodiment of the
present invention, in which reference character A indi-
cates a water closet body. This water closet body A com-
prises a bowl part 2 provided with a rim water path 1 at
the upper peripheral edge thereof, and a trap discharge
passage 3 formed so that an inlet 31 and an outlet 32
are bent into a substantially inverted U-type and commu-
nicate with each other, said inlet 31 being provided adja-
cent to the bowl part 2 and opening at the lower portion
of the back wall 21 of the bowl part 2, and said outlet 32
opening at the bottom of the water closet body A. The
descending passage 33 of the trap discharge passage
3 is formed with a projection 35 on the wall surface which
is continuous with the lateral wall surface opposite a weir
37.

In the above-described siphoning type water closet,
when flush water is supplied from a flush water supply
device such as a low tank or the like (not shown) to the
bowl part 2, this water flows into the trap discharge pas-
sage 3, climbing over the weir 37 of the trap discharge
passage 3 from the rising passage 36 and is discharged
into a discharge pipe (not shown) from the outlet 32 by
way of the descending passage 33. At this time, when
the descending passage 33 is filled with water, the
siphoning action is caused, thereby allowing the water
within the bowl part 2 to be strongly absorbed and dis-
charged. The projection 35 provided in the above-
described descending passage 33 functions to offer a
resistance to the water flowing down through the
descending passage 33 and to fill it with water sooner.

The rim water path 1 is formed so as to protrude
inwardly of the bowl part 2 with the bottom surface
thereof facing the interior of the bowl part 2. This rim
water path 1 communicates with a water supply opening
5 provided on the upper rear surface of the water closet
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body A, by way of a water guide channel 6 at the back
side of the bowl part 2 on the center line bisecting the
water closet body A into the left and right parts, as shown
in Fig. 2.

The water guide channel 6 is so formed that it is
deflected from the center line bisecting the water closet
body A into the left and right parts and branches off into
two channels, one serving as aflush water guide channel
61 and the other serving as a replenishing water guide
channel 62, thereby separating the flush water and the
replenishing water at the left and right to supply them to
the rim water path 1. Further, the replenishing water
channel 62 is provided with a baffle board 63 to allow
most of the water supplied to the water guide channel 6
to flow from the flush water guide channel 61 to the rim
water path 1. In this connection, an area of the opening
of a narrow gap t in the replenishing water guide channel
62 formed by providing the baffle board 63 must be an
area which does not allow water film to spread after the
replenishing water flows out.

The rim water path 1 is provided at the bottom
thereof with rim water injection holes 11 along the entire
periphery of the water channel 1, and a main flow dis-
charge opening 7 is provided in place of the above-
described rim water injection holes 11 ina position where
the flush water guide channel 61 enters the rim water
path 1 a short distance from the portion communicating
with the rim water path 1, specifically speaking, at the
position as close to the water supply opening 5 as pos-
sible and corresponding directly over the inlet 31 of the
trap discharge passage 3.

The main flow discharge opening 7 has an area of
opening which allows 40 % and more of the flush water
flowing from the water supply opening to the flush water
guide channel 61, preferably 60 to 70 %, to be supplied
from the discharge opening 7 to the bowl part 2, and is
formed as a hole in the form of an ellipse along the direc-
tion of intersecting with the flow of flush water flowing
from the flush water guide channel 61 into the rim water
path 1.

The form of the main flow discharge opening 7 need
not necessarily be an ellipse but may be, for example, a
plurality of circular holes arranged adjacent to each
other, or a hole in the form of a circle, a rectangle or the
like having a greater area of the opening may be
arranged.

The reason why the main flow discharge opening 7
is provided in a position as close to the water supply port
5 as possible is to discharge the supplied flush water with
as strong a force as possible.

Accordingly, a large amount of flush water is con-
centrated into and forcefully discharged from the main
flow discharge opening 7, compared with the flush water
flowing out from the rim water injection holes 11. The
water discharged from the main flow discharge opening
7 comes to constitute in the bowl part 2 a main flow for
flushing sewage into the inlet 31 of the trap discharge
passage.
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Moreover, the flush water flowing into the above-
described rim water path 1 has a direction of flowing from
the back of the water channel 1 to the front thereof, and
is delivered from the main flow discharge opening 7 into
the bowl part 2 with the above-described direction of
flowing depending on the size of the opening, so that a
flow of rotation is imparted on the stored water within the
bowl part 2.

In the meantime, the bowl part 2 is formed so that
the sectional area thereof is generally enlarged from the
bottom to the upper portion, as shown in Fig. 1; however,
the wall portion at the front side of the bowl part 2 from
a position a little lower than a position of the surface "a"
of the stored water to the bottom of the bowl part 2 is
formed so that it comes to a steeply inclined surface by
making a rising angle thereof greater, whereby a dimen-
sion W of the distance between the wall portion 22 and
the back wall 21 of the bowl! part 2 is determined in a
range of 60 mm to 90 mm. In this connection, since such
portion of the conventional water closet has a dimension
W of approximately 105 mm, the dimension of 60 to 90
mm is considerably smaller than that of the conventional
water closet.

In this way, making the dimension W of the distance
between the portion 22 from the position a little lower
than the position "a" of the stored water surface to the
bottom of the bowl part and the back wall 21 of the bowl
part smaller than that of the conventional water closet
allows the water pressure per unit area applied to the
inlet 31 of the trap discharge passage to be made greater
than that of the conventional water closet. This makes it
possible to increase a force of pressing water into the
trap discharge passage 3, so that such pressure can
push up the flush water sooner to the weir 37 of the trap
discharge passage 3 and then flush it away to the
descending passage 33 of the trap discharge passage
3 passing over the weir 37, thereby allowing the siphon-
ing action to be started sooner.

Further, the greater water pressure per unit area
makes a force of pressing out sewage into the trap dis-
charge passage 3 subsequently greater, and also the
higher velocity of flow of the water flowing into the trap
discharge passage 3 becomes effective for the dis-
charge of floating sewage and increases a capacity of
discharging sewage.

In this connection, if the dimension W between the
portion 22 from the position a little lower than the position
"a" of the stored water surface to the bottom of the bowl
part 2 and the back wall 21 of the bowl part 2 is less than
60 mm, it is too narrow to discharge sewage, and if the
dimension W is more than 90 mm, an effect of pressing
the flush water into the trap discharge passage 3 by the
water pressure cannot occur. Further, the reason why the
portion 22, which forms the steeply inclined surface in
this way and which contributes to make the dimension
W of the distance between the back wall 21 of the bowl
part and itself smaller, is positioned at a position lower
than the position "a" of the stored water surface, lies in
preventing the stored water surface from becoming nar-
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rower when the wall surface at the front side of the bowl
partis madeto rise in view of the above-described object,
thereby preventing sewage from coming to be apt to stick
to the surface of the bowl part.

The trap discharge passage 3 is formed at the bor-
der between the top 34 and the descending passage 33
with a flush water peeling-off portion 4 in which the inner
wall surface continuing from the weir 37 of the trap dis-
charge passage 3 at the top 34 to the descending pas-
sage 33 is made concave, like a step, so that the form of
the inner wall surface of the trap discharge passage 3
continuing from the weir 37 to the descending passage
33 is abruptly changed. The flush water peeling-off por-
tion 4 comprises a vertical wall 4a vertically descending
from the weir 37 and a horizontal wall 4b extending hor-
izontally from the lower end of the vertical wall 4a.

With the provision of this flush water peeling-off por-
tion 4, water flowing over the weir 37 of the trap discharge
passage 3 into the descending passage 33 flows down
through the descending passage 33 with a condition of
water being peeled off from the inner wall of the trap dis-
charge passage 3, and strikes on the step 35 provided
on the wall surface continuing from the wall surface
opposite the weir 37, i.e., on the outer wall of the trap
discharge passage 3, thereby contributing to fill the
descending passage 33 of the trap discharge passage
3 with water.

Further, the weir 37 is substantially linear and
extends horizontally, as shown in Fig. 5, and the form of
a cross section near the top 34 is composed of half a
circle having the same diameter as that of the descend-
ing passage 33 having a circular cross section, a pair of
parallel vertical lines and a horizontal line connecting the
lower ends of the vertical lines with each other.

In this way, the form of a cross section at the top 34
of the trap discharge passage 3 is not a circle and has a
height substantially corresponding to the transversal
width of the trap discharge passage 3, and the weir 37
is formed in a horizontal straight line substantially equal
to the transversal width of the trap discharge passage 3;
so, in the case where the height of a rise in water level
is the same, the cross section of the flow path becomes
larger, as shown in Fig. 7 (b), thereby increasing the
amount of water flowing into the descending passage 33,
as compared with the discharge trap having the top 34
of a circular cross section (Fig. 7 (a)).

Moreover, the form of a cross section at the top 34
of the trap discharge passage 3 is not limited to the
above-described embodiment, but may be also a square,
an ellipse or the like in which the transversal width is the
same as or wider than the rising passage 36 and the
descending passage 33 with the greater part of the lower
edge being substantially horizontal, thereby enabling the
effects similar to the case of the form of the above-
described embodiment to be offered.

Further, as shown in Figs. 1 and 3, the bowl part 2
is so shaped that the portion 23 upwardly from the posi-
tion "a" of the stored water surface, with position "a" as
a reference, up to the portion "b" corresponding to an
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amount of a rise in water level required to cause the
siphoning action, speaking specifically, the portion up to
the position corresponding to the height of more than half
an inner diameter at the top 34 of the trap discharge pas-
sage, is made to rise in a nearly vertical position,
whereby the sectional area of the portion 23 comes to
the same extent as that at the position "a" of the stored
water surface.

In order to produce the siphoning action with the
descending passage 33 of the trap discharge passage
3 being filled with water, it is necessary for the water flow-
ing into the descending passage 33 to flow over the top
34 of the trap discharge passage with a water level raised
at least up to more than a half an inner diameter at the
top 34 of the trap discharge passage. Accordingly, shap-
ing the bowl part 2 in the form as described above allows
the amount of water required for the water level to rise
from the stored water surface to the position "b" corre-
sponding to half the inner diameter at the top 34 of the
trap discharge passage to be made less, as shown in
Fig. 6(b), compared with the conventional water closet
having a form of the sectional area being increased by
widening the bowl part 2 with a gentle curved surface
from the stored water surface "a" to the upper end of the
bowl part 2 (Fig. 6(a)).

Further, as shown in Fig. 4, the bowl part 2 is so
shaped that the portion 22 from a position a little lower
than the position "a" of the stored water surface to the
bottom of the bowl part, and the portion 23 upwardly from
the stored water surface "a" as a reference to the position
"b" corresponding to the amount of a rise in water level
required to cause the siphoning action, are connected
with a portion 24 having a curved surface which is gentle
in slope and large in curvature. The entire shape of the
wall surface at the front side of the bowl part, particularly
the portion providing substantially a step from the upper
point of the portion indicated by reference character 22
to the portion indicated by reference character 23 con-
trols the direction of the rotating main flow produced in
the stored water by a large amount of flush water dis-
charged from the main flow discharge opening 7 and
constitutes a guide part 8 for guiding the main flow so as
to flow toward and get into the inlet 31 of the trap dis-
charge passage 3.

Thus, the main flow of flush water is effectively
guided to the inlet 31 of the trap discharge passage 3 by
the guide part 8, so that a large powerful amount of water
is concentrated and flows into the trap discharge pas-
sage 3; so, the trap discharge passage 3 can be filled
sooner with water, thereby making it possible to start the
siphoning action sooner.

In the water closet according to the present embod-
iment as constituted above, when flush water is supplied
from a flush water supply device such as a low tank or
the like in a similar way to a conventional siphoning type
water closet, 60 % to 70 % of the flush water is concen-
trically discharged from the main flow discharge opening
7 and forms the main flow, causing the stored water to
produce a flow of rotation depending on the direction the
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main flow flows out. The remaining flush water is injected
from the rim water injection holes 11 of the rim water path
1 and flows down the bowl surface, thereby flushing the
bowl surface.

The flush water supplied to the bowl part 2 flows
through the inlet 31 into the trap discharge passage 3,
passes through the rising passage 36, and flows over
the top 34 of the trap discharge passage 3 and into the
descending passage 33, filling the descending passage
33 with water to thereby start the siphoning action. At
that time, the main flow flowing in the bowl part 2 while
being rotated is efficiently guided into the inlet 31 of the
trap discharge passage 3 by the guide part 8.

Moreover, the raised position "b" in water level
required to produce the siphoning action, i.e., a rise in
water level upwardly from the position "a" of the stored
water surface to the position corresponding to the height
half the inner diameter at the top 34 of the discharge pas-
sage can be achieved sooner using a smaller amount of
water because of the narrowness above the stored water
surface of the bowl part 2.

Further, since the distance W from a position a little
lower than the position "a" of the stored water surface to
the inlet 31 of the trap discharge passage is narrow, the
water pressure per unit area applied to the inlet 31 of the
trap discharge passage becomes great, thereby allowing
the flush water to be pressed into the trap discharge pas-
sage 3 with a powerful force. Accordingly, the flush water
flows powerfully and smoothly into the trap discharge
passage 3, and flows sooner over the weir 37 of the trap
discharge passage into the descending passage 33.

The water flowing over the weir 37 of the trap dis-
charge passage into the descending passage 33 is high
in the instantaneous flow rate and, moreover, is peeled
off from the wall surface of the trap discharge passage
3 at the flush water peeling-off part 4, as described
above.

As a result, the descending passage 33 of the trap
discharge passage 3 is filled sooner with water; so, the
starting of the siphoning action is promoted, thereby ena-
bling the amount of flush water required for flushing and
discharge to be reduced.

Further, in the present embodiment, the flush water,
which branches off and flows into the replenishing water
guide channel 62, to arrive at the rim water path 1, is
delayed by a flow resistance means provided in the
replenishing water guide channel 62, i.e., a baffle board
63, and after an action of flushing the bowl part using the
flush water supplied into the bowl part 2 through the flush
water guide channel 61 is finished, it is subsequently
injected from the respective injection holes 11 of the rim
water path 1. This injected flush water restores the stored
water within the bowl part 2 to a predetermined position
"a" of the stored water surface.

According to the present embodiment, flush water
supplied from the flush guide channel 6 branches off in
the flush water guide channel 61 and the replenishing
water guide channel 62, and the flush water supplied
powerfully to the interior of the bowl part 2 by way of the
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flush water guide channel 61 allows flushing within the
bowl part 2 to be performed and, simultaneously, allows
sewage to be surely discharged. Further, the flush water
supplied by way of the replenishing water guide channel
62 to arrive at the rim water path 1, is delayed by the
baffle board 63, and is injected subsequently after the
action of flushing the bowl part 2 has been finished; so,
the stored water within the bowl part 2 can be surely
restored to a predetermined position without being
affected by a change in the water pressure at the inlet
side of a ball tap, a flush valve and the like of the water
supply tank.

Fig. 8 is a longitudinal sectional view showing a sec-
ond embodiment of the present invention. In the present
embodiment, the main flow discharge opening 7 is pro-
vided at a position different from the rim water path 1 and
on the wall surface of the bowl part higher than the posi-
tion "a" of the stored water surface. The other construc-
tion is the same as the above-described first
embodiment, and the same component parts are desig-
nated by the same reference characters.

This second embodiment allows the main flow dis-
charging opening 7 to be provided at the most desirable
level, thereby enabling the flushing and discharging effi-
ciencies to be increased.

Fig. 9 is a longitudinal sectional view showing a third
embodiment of the present invention. In the present
embodiment, the flush water peeling-off part 4 is formed
by an inclined surface which descends from the weir 37
of the trap discharge passage 3 at a steep angle of 40
degree or more.

According to the present embodiment, the flush
water flowing over the weir 37 falls down while being
peeled-off from the inner wall surface of the descending
part 33 and collides with the lower projection 35, thereby
sealing the descending passage 33 with a relatively
small amount of water. This produces the siphoning
action sooner in the same way as the above-described
embodiment, allowing flush water to be saved.

Fig. 10 is a plan view including a partially cutaway
portion and showing a fourth embodiment of the present
invention. In the present embodiment, a water guide
channel 64 for supplying flush water to the main flow dis-
charging opening 7 and a water guide channel 65 for
supplying flush water to the rim water path 1 are formed
as separate independent passages.

Forming the water guide channels 64 and 65 as sep-
arate independent passages allows the amount of flush
water supplied to the main flow discharging opening 7
and the rim water path 1 to be distributed more precisely,
providing efficient flushing and discharging actions.

Further, in the present embodiment, the guide part
8 is in the form of a protruding wall on the inner wall sur-
face of the bowl part 2 facing the main flow discharging
opening 7 and in the vicinity of the inlet 31 of the trap
discharge passage. Thus, a large amount of flush water
discharged from the main flow discharging opening 7
flows down while being rotated, collides with the guide
part 8 and is guided to the inlet 31 of the trap discharge
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passage. Accordingly, the large amount of powerful
water flows in a concentrated state into the trap dis-
charge passage 3 and fills the trap discharge passage 3
sooner, thereby enabling the siphoning action to be pro-
duced sooner.

Fig. 11 is a perspective view, partly in section, of an
essential part of a fifth embodiment of the present inven-
tion. In the present embodiment, the guide part 8 is in
the form of a wall protruding and rising from the inner
wall surface of the bowl part 2 below and near the main
flow discharging opening 7 below. According to the
present embodiment, the flush water discharged from
the main flow discharging opening 7 directly collides with
the guide part 8 and is guided toward the inlet 31 of the
trap discharge passage, flowing powerfully from the inlet
31 into the trap discharge passage. This allows the trap
discharge passage 3 to be filled sooner with water,
thereby producing the siphoning action sooner.

Fig. 12 is a fragmentary perspective view showing
an essential portion of a sixth embodiment of the inven-
tion. In the present embodiment, the guide part 8 is in
the form of a groove from a position near the main flow
discharging opening 7 toward the inlet 31 of the trap dis-
charge passage. According to the present embodiment,
the flush water discharged from the main flow discharg-
ing opening 7 flows along the groove-like guide part 8
and is led into the inlet 31 of the trap discharge passage.
The present embodiment also enables the siphoning
action to be produced sooner in the way similar to the
above-described embodiment.

Fig. 13 is a fragmentary perspective view showing
an essential portion of a seventh embodiment of the
present invention. In the present embodiment, the guide
part 8 is in the form of a protruding and rising wall on the
inner wall surface of the bowl part 2 at the side opposite
the side of the main flow discharging opening 7 and at a
position near the front end of the bowl part 2. According
to the present embodiment, the flush water discharged
from the main flow discharging opening 7 flows down
while rotating along the inner wall of the bowl part 2 and
collides with the guide part 8, so that it is guided to the
inlet 31 of the trap discharge passage. This allows the
inner wall surface of the bowl part 2 to be powerfully
flushed and, simultaneously, allows the siphoning action
to be started sooner.

Fig. 14 is a cross sectional view showing an eighth
embodiment of the invention. In the present embodi-
ment, the bowl part 2 has a steeply inclined surface 26
having a great angle of inclination formed so that the
inner wall surface of the bowl part at any one of the left
and right thereof comes to be steeply inclined compared
with the other inner wall surface, and the inlet 31 of the
trap discharge passage is provided at the side of the
steeply inclined surface 26 in an off-centered relation.
According to the present embodiment, the steeply
inclined surface 26 functions as a guide part for guiding
flush water discharged from the main flow discharging
opening 7, and allows flush water to flow smoothly into
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the trap discharge passage, thereby producing the
siphoning action sooner.

Fig. 15 is a plan view including a partially cutaway
portion and showing a ninth embodiment of the inven-
tion. In the present embodiment, a plurality of projecting
walls 68 extending from one of side walls in the replen-
ishing water flow channel to the other wall are provided
at predetermined intervals, and a narrow clearance "t" is
formed between the other side wall and the ends of the
projecting walls 68, so that a plurality of blind parts are
formed to cause the flush water (replenishing water)
flowing through the replenishing water guide channel 62
to stay in the blind parts 69, to thereby delay an arrival
of the replenishing water at the rim water path 1, whereby
a flow resistance means is constituted.

Moreover, an area of opening of the narrow clear-
ance "t" in the replenishing water guide channel 62
formed by providing the above-described blind parts 69
should be an area which does not allow water film to
spread after the replenishing water flows out, in the way
similar to the above-described embodiment. Further,
Fig. 15 shows four blind parts 69, however, one blind part
or blind parts less than four or more than four may be
formed by changing the size, form and dimension of the
blind parts suitably.

In the case where the flow resistance means in this
embodiment is adopted, there is an advantage in that the
time to delay an arrival of the replenishing water at the
rim water guide channel 1 is adjusted by suitably deter-
mining (increasing) the number of the blind parts 69,
thereby ensuring the replenishing water more positively
and allowing the effects of restoring the stored water
within the bowl part as described above, to be made
more effective.

Fig. 16 is a plan view including a partially cutaway
view and showing a tenth embodiment of the invention.
In the present embodiment, sectioned parts 66 and 67
are formed at both the left and right of the flush water
guide channel 61 so that the flush water guide channel
61 is ensured in a direct connection from the water sup-
ply chamber 6 toward the rim water path 1 and, simulta-
neously, the replenishing water guide channel 62 is
defined at the outside of one 62 of the sectioned parts
so0 as to make a detour round the sectioned part 67 and
communicate with the rim water path 1, so that the length
of the replenishing water guide channel 62 is made
longer than that of the flush water guide channel 61,
thereby constituting a flow resistance means of delaying
an arrival of the replenishing water at the rim water path
1.

The means for making the length of the replenishing
water guide channel 62 longer than the flush water guide
channel 61 is not limited to what shown in the drawings,
but arbitrary means are considered including defining the
replenishing water guide channel 62 in the back of the
water closet body A at a predetermined part thereof, for
example, below the water supply chamber 6 or in the
vicinity of the trap discharge passage, extending a por-
tion of the replenishing water guide channel 62 outwardly
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of the water closet body A, and forming the replenishing
water guide channel 62 per se spirally.

Moreover, in the embodiment shown in Fig. 16, in
addition to the means of making the length of the replen-
ishing water guide channel 62 longer than the flush water
guide channel 61, the baffle board 63 and the narrow
clearance "t" shown in Fig. 2 are formed in the vicinity of
the outlet 62a of the replenishing water guide channel
62 so that the time to delay an arrival of the replenishing
water at the rim water path 1 is suitably set; however,
providing the baffle board 63 and the narrow clearance
"t"inthe present embodiment is not always required, and
they may be arbitrarily provided corresponding to the
length of the replenishing water guide channel 62, in
other words, corresponding to the extent of delaying an
arrival of the replenishing water at the rim water path 1.

In the case where the flow resistance means in the
present embodiment is adopted, there is an advantage
in that the time to delay an arrival of the replenishing
water at the rim water path 1 can be adjusted by suitably
determining (lengthening) the length of the replenishing
water guide channel 62, thereby ensuring the replenish-
ing water more positively and allowing the effects of
restoring the stored water within the bowl part as
described above, o be made more effective. Further, the
flow resistance means in the present embodiment is sim-
ple in construction and easy to manufacture, compared
with the means of forming the replenishing water guide
channel 62 below the water supply chamber 6 or in the
vicinity of the trap water discharging channel, extending
a portion thereof outwardly of the water closet body, and
forming the replenishing water guide channel per se spi-
rally.

In an eleventh embodiment according to the present
invention shown in Fig. 17, which is an alternative form
of the length of the replenishing water guide channel 62
being made longer than the flush water guide channel
61, the replenishing water guide channel 62 is formed in
a zigzag line so that the replenishing water flows there-
through in a zigzag direction, thereby constituting a flow
resistance means of delaying an arrival of the replenish-
ing water at the rim water path 1.

In this connection, the narrow clearances "t" in the
replenishing water guide channel 62 formed by extend-
ing the replenishing water guide channel 62 in a zigzag
ling, i.e., the areas of openings of the bent portions in the
zigzagged, replenishing water guide channel 62 should
be areas to such a extent that water film does not spread
after the replenishing water flows out, in the way similar
to the above-described embodiment.

In the case where the flow resistance means in the
present embodiment is adopted, there is an advantage
in that the length of the replenishing water guide channel
62 is made longer by determining the zigzag pitch suit-
ably, so that the time to delay an arrival of the replenish-
ing water at the rim water path 1 is made longer, thereby
ensuring the replenishing water more positively and
allowing the effects of restoring the stored water within
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the bowl part as described above, to be made more
effective.

In a twelfth embodiment according to the present
invention shown in Fig. 18, a sectioned part 71, which
divides the downstream side of the water supply channel
70 into both the flush water guide channel 61 and the
replenishing water guide channel 62, is extended in the
direction of the replenishing water guide channel 62 to
thereby reduce the diameter of the flow path at the down-
stream portion in the replenishing water guide channel
62 to form a narrow flow path 72, thereby constituting a
flow resistance means of delaying an arrival of the
replenishing water at the rim water path 1.

Also in this embodiment, the diameter of the narrow
flow path 72 in the replenishing water guide channel 62
formed by providing the narrow flow path 72 is a diameter
to such a degree that it does not allow water fiim to
spread after the replenishing water flows out, in the way
similar to the above-described embodiment. Further, in
the present embodiment, the narrow flow path 72 is
formed at the downstream portion; however, the flow
path diameter at the intermediate portion in the replen-
ishing water guide channel 62 may be reduced to form
the narrow flow path 72.

In the case where the flow resistance means in the
present embodiment is adopted, there is an advantage
in that the time to delay an arrival of the replenishing
water at the rim water path 1 is made longer by suitably
determining (lengthening) the length of the narrow flow
path 72, thereby ensuring the replenishing water more
positively and allowing the effects of restoring the stored
water within the bowl part as described above, to be
made more effective.

The embodiments described above are ones which
relate to a siphoning type of water closet, however, the
present invention is ones which can be similarly carried
out also in the semi-siphoning type of water closet.

Moreover, it is also possible to apply the present
invention to a siphoning jet type of water closet, however,
since the siphoning jet type of water closet is provided
with a construction of injecting the main flow from the
interior of the stored water toward the inlet of the trap
discharge passage, none of the main flow discharging
opening 7 provided at a level above the stored water sur-
face and the guide part 8 for guiding the main flow to the
trap discharge passage are required.

Further, since the siphoning jet type of water closet
serves the purpose also in the case where a raised posi-
tion "b" in water level required to produce the siphoning
action is lower, compared with the siphoning type of
water closet described in the embodiments, the upper
end of the portion 23 in which the wall surface within the
bowl partrisesin a nearly vertically position may be lower
than that of the siphoning type of water closet.

Industrial Applicability

As described above, the present invention allows the
descending passage of the trap discharge passage to
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be filled sooner with water, thereby enabling the siphon-
ing action to be produced in the trap discharge passage
sooner. The present invention further allows the flush
water supplied from the water supply part to be efficiently
used for flushing and discharging operation, thereby
enabling the flush water to be saved.

Moreover, since seal water is injected subsequently
after the interior of the bowl part has been flushed, the
stored water can be surely restored to a predetermined
position within the bowl part without being affected by a
change in water pressure at the inlet side of a ball tap, a
flush valve and the like of the water supply tank.

Claims

1. A water closet comprising:

abowl part in the form of a bowl in which flush
water is stored;

a rim water path provided in the peripheral
edge portion at the upper end of said bowl part;

a substantially inverted U-type trap discharge
passage which is formed in communication with the
bottom of said bowl part and which is provided with
a weir on the way; and

a water supply part provided at the back of
said bowl part and supplying flush water to said bowl
part and said rim water path,

said trap discharge passage being formed
with a flush water peeling-off part constituted by sud-
denly changing the form of the inner wall surface
from said weir to the descending passage of the trap
discharge passage.

2. A water closet as claimed in claim 1, wherein said
flush water peeling-off part comprises a vertical wall
descending vertically in the downward direction from
the weir and a horizontal portion projecting horizon-
tally from the lower end of said vertical wall.

3. A water closet as claimed in claim 1, wherein said
water peeling-off part has an inclined surface
descending at a steep angle of 40 degree or more
from the weir.

4. A water closet as claimed in claim 1, wherein the
weir of the trap discharge passage is substantially
in the form of a straight line extending horizontally.

5. A water closet as claimed in claim 1, wherein the
trap discharge passage is provided with an projec-
tion extending in the inward direction thereof on the
lower extension of the wall surface facing the wall
surface formed with the flush water peeling-off part.

6. A water closet comprising:
abowl part in the form of a bowl in which flush
water is stored;
a rim water path provided in the peripheral
edge portion at the upper end of said bowl part;
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10.

11.

12

13.

a substantially inverted U-type trap discharge
passage which is formed in communication with the
bottom of said bowl part and which is provided with
a weir on the way; and

a water supply part provided at the back of
said bowl part and supplying flush water to said bowl
part and said rim water path,

said bowl part being provided, at the position
higher than the position of the stored water surface
thereof, with a main flow discharge opening in com-
munication with the water supply part, from which
the flush water is discharged directly into the bowl
part.

A water closet as claimed in claim 6, wherein said
main flow discharge opening has an area of the
opening which allows 40 % or more of the flush water
supplied from the water supply part, preferably 60 %
to 70% thereof to be discharged.

A water closet as claimed in claim 6, wherein said
bowl part is formed on the inner wall surface thereof
with a guide part for guiding the flush water dis-
charged from said main flow discharge opening, up
to the inlet of the trap discharge passage.

A water closet as claimed in claim 8, wherein said
guide part is formed by a plane having a gentle incli-
nation and a large curvature, substantially a curved
surface in the form of a circle so that the flush water
discharged from the main flow discharge opening
provides the direction of forming a flow of rotation
within the bowl part.

A water closet as claimed in claim 8, wherein said
guide partis in the form of a groove extending toward
the inlet of the trap discharge passage on the inner
wall surface of the bowl part.

A water closet as claimed in claim 8, wherein said
guide part has a wall with which the flush water dis-
charged from the main flow discharge opening col-
lide and falls down toward the stored water surface
within the bowl part.

A water closet as claimed in claim 6, wherein the
bowl part has a steeply inclined surface formed by
making an angle of inclination large so that any one
of the left and right inner wall surfaces of the bowl
part is steeply inclined, compared with the other
inner wall surface, and the inlet of the trap discharge
passage is provided eccentrically toward the steeply
inclined surface.

A water closet comprising:

abowl partin the form of a bowl in which flush
water is stored;

a rim water path provided in the peripheral
edge portion at the upper end of said bowl part;
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a substantially inverted U-type trap discharge
passage which is formed in communication with the
bottom of said bowl part and which is provided with
a weir on the way; and

a water supply part provided at the back of
said bowl part and supplying flush water to said bowl
part and said rim water path,

the inner wall surface of said bowl part in the
portion from the position of the stored water surface
up to the raised position in water level required to
start the siphoning action being formed in a steeply
inclined surface which rises at a steep angle.

A water closet as claimed in claim 13, wherein said
steeply inclined surface is formed so as to rise atan
angle of 60 to 90 degrees with respect to the hori-
zontal surface.

A water closet comprising:

abowl part in the form of a bowl in which flush
water is stored;

a rim water path provided in the peripheral
edge portion at the upper end of said bowl part;

a substantially inverted U-type trap discharge
passage which is formed in communication with the
bottom of said bowl part and which is provided with
a weir on the way; and

a water supply part provided at the back of
said bowl part and supplying flush water to said bowl
part and said rim water path,

the front inner wall surface of the bowl part
being in a steeply inclined surface which descends
at a steep angle from a position lower than the posi-
tion of the stored water surface toward the bottom of
the bowl part, and a horizontal distance between
said steeply inclined surface and the back wall of the
bowl part having a value of 60 to 90 mm.

A water closet comprising:

abowl part in the form of a bowl in which flush
water is stored;

a rim water path provided in the peripheral
edge portion at the upper end of said bowl part;

a substantially inverted U-type trap discharge
passage which is formed in communication with the
bottom of said bowl part and which is provided with
a weir on the way; and

a water supply part provided at the back of
said bowl part and supplying flush water to said bowl
part and said rim water path,

a flow resistance means to delay an arrival of
flush water at said rim water path being provided
between said water supply part and said rim water
path.

A water closet as claimed in claim 16, wherein said
flow resistance means consists of a baffle board pro-
vided in the vicinity of the inlet of said rim water path.
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A water closet as claimed in claim 16, wherein said
flow resistance means consists of one or more blind
parts provided in the flow path communicating
between said water supply part and said rim water
path.

A water closet as claimed in claim 16, wherein said
flow resistance means is formed by making the flow
path from the water supply part to the inlet of the rim
water path longer than the flow path from the water
supply part to the bowl part.

A water closet as claimed in claim 19, wherein said
flow path from the water supply part to the inlet of
the rim water path is formed in a zigzag line.

A water closet as claimed in claim 16, wherein said
flow resistance means is formed by reducing the
diameter in a range of a portion of the flow path from
the water supply part to the inlet of the rim water
path.
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