
4 May 2005 SPECIFICATION FLUSH VALVE DEVICE OF FLUSH TOILET TECHNICAL FIELD
5 The present invention relates to a flush valve device of a flush toilet
and more specifically pertains to an operation unit and an installation
mechanism. BACKGROUND ART 1.0 A prior art flush valve device is disclosed,
for example, in  JAPANESE PATENT LAID-OPEN GAZETTE No. 11-324061. Fig. 32
illustrates a rear portion of a flush toilet with a prior art flush valve
device  mounted thereon. As shown in Fig. 32, a flush valve device 310
connected  to a city water source is located in the rear portion of a flush
toilet 300. 15 The flush valve device 310 includes a flush valve body 31.2
and an operation  unit 320 that is used to open and close the flush valve
body 312. The flush  valve body 312 has a main valve to open and close a
main water conduit and  a pilot valve to lower the water pressure in a back
pressure chamber and  thereby open the main valve. The operation unit 320
functions to incline a 20 driving rod of the pilot valve, so that a supply
of washing water is flown into  the flush toilet 300. The operation unit
320 has a rotating handle 322 and  a transmission member 324 that is formed
as an axis and rotates along, its  axial center with a rotation of the
rotating handle 324 to transmit an  operating force. In response to a
rotation of the rotating handle 324, the 25 flush valve body 312 is opened
via the transmission member 324 to make a  supply of washing water flown
into the flush toilet 300. 4 May 2005 In order to transmit the rotational
force to the flush valve body 312,  



the rotating handle 322 should be located on a lateral side of the flush
valve  body 312. This undesirably lowers the degree of freedom in
positioning of  the flush valve body 312 and the rotating handle 322. The
restricted 5 positions of the rotating handle 304 and the flush valve body
312 may lower  the operability of the flush valve device 31.0 and make
installation of the  flush valve device 31.0 rather troublesome. DISCLOSURE
OF THE INVENTION 10 The object of the present invention is thus to solve
the drawbacks of  the prior art technique and to provide a flush valve
device of a flush toilet  that has the increased degree of freedom in
positioning of a flush valve body  and an operation unit and the enhanced
operability and allows for easy  installation and maintenance. 15 The
object of the present invention is also to provide means that  allows for
easy setting of a flush valve device without any damage even  when a
fixation wall or a wall fixation frame has a dimensional error. In order to
attain at least part of the above and the other related  objects, the
present invention is directed to a flush valve device of a flush  20
toilet, which includes: a flush valve body having: a main valve that is
disposed in a main water conduit to open and close the main water conduit;
a pilot valve that presses the main valve in a closing direction and parts
a  back pressure chamber; and a driving rod that is attached to the pilot
valve,  where the driving rod is inclined to lower water pressure in the
back 25 pressure chamber and thereby open the main valve; and a manual
operation  unit that functions to open the pilot valve. A supply of washing
water is 4 May 2005 flown into a toilet in response to an operation of the
manual operation unit.  The manual operation unit includes: a flexible
transmission 



member; an operation button that is pushed up and down in response to a
pressing operation; an operating force conversion mechanism that is  5
coupled with one end of the transmission member and converts an operating
force generated by a pressing operation of the operation button into a
tensile  force of pulling the transmission member; and a tilting mechanism
that is  coupled with the other end of the transmission member and moves to
incline  the driving rod in response to a pull of the transmission member.
10 In the flush valve device of the present invention, in response to a
pressing operation of the operation button included in the operation unit,
the operating force conversion mechanism converts the operating force
generated by the pressing operation into a tensile force of pulling the
transmission member. The converted tensile force opens the pilot valve 15
and the main valve of the flush valve body to make a supply of washing
water from the main water conduit flown into the flush toilet. Conversion
of the operating force generated by the pressing  operation of the
operation button into the tensile force of pulling the  transmission member
enables the thin flexible transmission member to be 20 laid out over a long
distance without causing any buckle. The operation  button may thus be
located at a position apart from the flush valve body.  This desirably
increases the degree of freedom in positioning of the  operation button.
For example, the operation button may be located on a  lateral side of the
flush toilet. This arrangement enables the user to wash 25 the flush toilet
without turning around, thus ensuring the enhanced  operability. 3 4 May
2005 The operation unit is a push type with an operation button. The  



operating element of the operation button is extended only slightly from
the  bathroom wall, while the conventional: operating lever is extended to
a  significant height. This structure prevents the operation button from  5
being readily damaged due to frequent, rough actions. In one preferable
embodiment of the transmission member, whole or  part of the transmission
member is a wire that is bendable and transmits  the operating force in a
beaded state, for example, a wire made of a metal.  The operation button
can thus be located at a position apart from the flush 10 valve body. In
this embodiment, it is preferable that the transmission  member is coated
with a cover member that supports the transmission  member in a slidable
manner. Such coating enables the transmission  member to work effectively
without any interference with other members. In accordance with one
preferable application of the flush valve  1.5 device, the operation button
and the flush valve body are arranged  substantially perpendicular to a
center of the flush toilet, and the  transmission member is bent and
arranged at substantially right angles to  couple the operation, button
with the flush valve body. One preferable embodiment of the operating force
conversion  20 mechanism uses a spring that restores the operation button,
which has been  subjected to the pressing operation, to an original
position thereof. This  simple structure enables the operation button to be
restored to its original  state. The operating force conversion mechanism
of this embodiment may  25 further include a slide member that pulls the
transmission member in a sliding direction. The slide member has an
inclined plane to convert the 4 4 May 2005 



operating force of the operation button into a moving force in a direction
substantially perpendicular to a direction of the operating force. Diverse
structures may preferably be applied to the tilting  mechanism according to
the structure of the flush valve body and the layout  5 of the operation
button: (1) The tilting mechanism has an engagement member that engages
with the driving rod and thereby inclines the driving rod in response to a
pull of the transmission member. (2) The tilting mechanism has: a pressure
bar that presses and  10 thereby inclines the driving rod; and a pressing
force conversion member  that converts a tensile force of the transmission
member into a force of  pressing the driving rod. (3) The tilting mechanism
has a rotary member that has one end  supported in a pivotally rotatable
manner and. the other end coupled with  15 the transmission member and
applies a pressing force to the pressure bar in  response to a tensile
force of the transmission member. (4) The tilting mechanism has a coupling
board that is arranged to  move in parallel in an identical direction with
a forward-backward moving  direction of the pressure bar and applies a
pressing force to the pressure bar  20 in response to a tensile force of
the transmission member. (5) The tilting mechanism has a swing lever that
has one end  supported in a swinging manner and the other end coupled with
the  transmission member and applies a pressing force to the pressure bar
in  response to a tensile force of the transmission member. 25 The tilting
mechanism may further include a spring that presses a  pressure bar against
a moving force of the pressure bar in response to a pull 5 



4 May 2005 of the transmission member and restores the pressure bar to an
original  position thereof when the tensile force is released. This
arrangement  enables the pressure bar to be readily restored to its
original position. In accordance with another preferable application of the
flush valve  5 device, the tilting mechanism is constructed to enable the
main valve and  the pilot valve to be unfixed while the tilting mechanism
is attached to the  flush valve member. This facilitates cleaning and
maintenance of the main  valve, the pilot valve, a filter disposed in the
flush valve body, and other  elements. 10 It is preferable that the
operation button subjected to the pressing  operation has an operating face
that is formed to a concave curve around the  shape of a finger. This
structure fits the finger and thus ensures the  favorable operability. In
one preferable embodiment of the present invention, the flush  15 valve
device further includes: a partition wall that is arranged to face a
bathroom across a space for receiving the flush valve body therein; a wall
fixation frame mounted on the partition wall; and a cover panel attached,
to  the wall fixation frame to face the bathroom. In this application, the
manual operation unit is fixed to the wall fixation frame. 20 The flush
valve body is located in the space defined by the bathroom  and the
partition wall and is protected from accidental and purposeful  touches and
actions, which may cause failure. In the flush valve device of this
arrangement, the manual operation  unit and the transmission unit are
readily exposed to the bathroom by  25 simple detachment of the cover
panel. This facilitates maintenance of the manual operation unit and the
flush valve body. The manual operation 



6 4 May 2005 unit is fixed to the wall fixation frame. This ensures easy
removal of the  cover panel without causing detachment of the manual
operation unit  linked with the transmission member. . The partition wall,
may be any member that faces the bathroom to  5 define a parted space and
conceals the flush valve body from the bathroom.  For example, the
partition wall may be a bathroom wall originally  constructed as part of
the bathroom or a side wall of a cabinet located in the  bathroom. In one
preferable embodiment, the wall fixation frame has an  10 inspection
opening that is used for inspection of the flush valve body. This
arrangement facilitates inspection of the flush valve body. The wall
fixation frame may be made of diverse materials based on the location of
installation and other conditions. Resin molding of the wail fixation frame
reduces the manufacturing cost, whereas metal molding of the wall fixation
15 frame increases the strength. As long as the cover panel is attachable
to and detachable from the  partition wall, the cover panel may be made of
any suitable material and  may have any suitable shape. The cover panel is
attached to the wall  fixation frame, for example, by means of fastening
members like screws or 20 by means of magnets. The magnets used for
fastening the cover panel. are  not exposed to the bathroom and are thus
protected from any accidental and  purposeful touches and actions. In one
preferable application of this embodiment, the flush valve  device is
equipped with an auto water flow mechanism that detects a  25 human body
with a sensor to actuate the flush valve body, in addition to the 



manual operation unit. In this structure, simple detachment of the cover 7
4 May 2005 panel allows for easy maintenance of the auto water flow
mechanism, for  example, repair of the sensor and replacement of batteries,
in addition to  the maintenance of the flush valve body. In another
preferable application of this embodiment, the partition  5 wall has
fixation walls facing each other across a preset interval, and the  wall
fixation frame has a substantially rectangular frame assembly  including
fixation frames arranged along the fixation walls and joint frames  used
for joining the fixation frames with each other, an opening defined by  the
frame assembly, and fixtures formed on the fixation frames. The flush 10
valve device further includes: frame clamps, each of which has a front
piece  and a side piece to be formed in an L shape and is used to fix the
wall  fixation frame to the fixation wall; first fasteners, each of which
is used to fix the front piece to the fixture at a changeable fixation
position along the  fixation wall; and second fasteners, each of which is
used to fix the side  15 piece close to the fixation wall. In this
application, the wall fixation frame is fixed to the fixation  walls facing
each other across a preset interval. The wall fixation frame  has a
substantially rectangular frame assembly including the fixation frame  and
the joint frames. The frame assembly has an opening, which allows for  20
inspection of various elements, for example, valves, of the flush toilet.
The wall fixation frames are fixed to the fixation walls at the  positions
of the fixtures formed on the fixation frames by means of the  frame
clamps. Each of the frame clamps has a front piece and a side piece  to be
formed in an L shape. The front piece of each frame clamp is fixed to 



25 the fixture by means of the first fastener, while the side piece of the
frame  clamp is directly fixed to the fixation wall by means of the second
fastener. 8 4 May 2005 The frame clamp is designed to enable its fixation
position to be changed  along the fixation wall. Changing the fixation
position enables the frame  clamp to be closely fixed to the fixation-wall,
even if there is a working error  of the interval between the facing
fixation walls or there is a dimensional 5 error of the frame assembly. The
wall fixation frame is accordingly  protected from any extensive force and
resulting damages in the process of  fixing the frame clamps with the
second fasteners, even if there is a working  error of the fixation walls.
In one preferable embodiment of the wall fixation frame, each of the  10
fixation frames has a notch in a periphery of the fixture to prevent
engagement of the second fastener with the fixation frame and to allow
direct attachment of the second fastener to the fixation wall. This
structure effectively protects the fixation frames from any extensive force
of  the second fasteners, when the second fasteners are attached to the
fixation 15 walls via the notches. The notch is formed only in the vicinity
of the  fixture on the fixation frame. This structure does not
substantially lower  the mechanical strength of the fixation frames. In one
preferable structure, each of the fixtures formed on the wall  fixation
frame has a fixation recess to slide and position the front piece of  20
the frame clamp. This ensures accurate positioning of the frame clamps. In
one preferable structure, each of the first fasteners has a screw  and nut
used to fix the front piece of the frame clamp to the fixture, and,  each
of the frame clamps has a slot used to change the position of the screw  



and thereby readily change the fixation position. Each of the second  25
fasteners may have a screw that is screwed in the fixation wall. 9 4 May
2005 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1. illustrates the periphery of
a flush toilet 10 equipped with a  flush valve device in a first embodiment
of the present invention; Fig. 2 is a sectional view illustrating the
periphery of a flush valve  5 body 22; Fig. 3 shows a manual operation unit
50; Fig. 4 is a sectional view illustrating a button unit 60; Fig. 5 is a
perspective view illustrating a sliding mechanism 64;  Fig. 6 shows an
operation of the button unit 60; 10 Fig. 7 shows an operation of the manual
operation unit; Fig. 8 is a front view illustrating a flush valve device
100 in a second  embodiment; Fig. 9 is a front view illustrating the flush
valve device 100 in a state  of detachment of a cover panel 120; 15 Fig.
1.0 is a perspective view illustrating a wall fixation frame 110  prior to
attachment to a bathroom wall WL by means of frame clamps 131.;  Fig. 11 is
a sectional view illustrating the wall fixation frame 110 attached to a
side wall WLb of the bathroom wall WL by. means of the frame  clamps 131;
20 Fig. 12 is a front view illustrating the flush valve device 100; Fig. 13
is a sectional view illustrating a cover panel 120 fixed to a  nut fixation
assembly 116 by means of Phillips head screws 130; Fig. 14 is a view seen
from the direction of an arrow 14 in Fig. 13;  



Fig. 15 is a side view illustrating the cover panel 120 in its open  25
position; Fig. 16 is a sectional view illustrating a flush valve body 141;
10 4 May 2005 Fig. 17 is a sectional view illustrating an on-off solenoid
valve 150  Fig. 1.8 shows an auto water flow mechanism 161 attached to an
upper rear face of the cover panel 1.20; Fig. 19 is a horizontal sectional
view illustrating the periphery of a  5 button unit of a manual operation
unit; Fig. 20 is a vertical sectional view illustrating the button unit;
Fig. 21 is a sectional view showing the button unit of Fig. 19 prior to
attachment to a button mounting bracket 118; Fig. 22 is a sectional view
showing the button unit of Fig. 19 in a  10 pressed state; Fig. 23 is a
sectional view illustrating a tilting mechanism and its  periphery; Fig. 24
is a sectional view illustrating the tilting mechanism in a  pressed state;
1.5 Fig. 25 is a sectional view illustrating another tilting mechanism
180B in a first modified example; Fig. 26 is a sectional view illustrating
still another tilting  mechanism 180C in a second modified example; Fig. 27
is a sectional view illustrating another tilting mechanism  20 180D in a
third modified example; Fig. 28 shows an operation of the third modified
example; Fig. 29 is a front view illustrating a flush valve device 100E in
a  



third embodiment; Fig. 30 is a side view illustrating the flush valve
device 100E; 25 Fig. 31 is a sectional view illustrating the periphery of a
wall  fixation frame 110E; and 11 4 May 2005 Fig. 32 illustrates a rear
portion of a flush toilet with a prior art flush valve device mounted
thereon. BEST MODES OF CARRYING OUT THE INVENTION  5 A. First Embodiment
Fig. 1. illustrates the periphery of a flush toilet 1.0 equipped with a
flush valve device in a first embodiment of the present invention. As
shown in Fig. 1, the flush toilet 10 has a toilet body 12 including a bowl
section 12a. A toilet seat 16 is attached in an openable and closable 10
manner to the upper face of the bowl section 12a. A cabinet 18 is located
in  the rear side of the toilet body 12, and a flush valve device 20 is
disposed in  the cabinet 18. The flush valve device 20 has a flush valve
body 22  connected to a city water source and an operation unit 50 used to
activate  and operate the flush valve device 20. 15 Fig. 2 is a sectional
view illustrating the periphery of the flush valve  body 22. As shown in
Fig. 2, the flush valve body 22 has a main water  conduit 30 constructed
inside a casing 28. A main valve 32 is disposed in  the main water conduit
30 to open and close the main water conduit 30.  Seating of the main valve
32 on a valve seat 34 disconnects an upstream 20 primary water conduit 30A
from a downstream secondary water conduit  30B. Separation of the main
valve 32 from the valve seat 34, on the other  hand, connects the primary
water conduit 30A with the secondary water  



conduit 30B. A back pressure chamber 36 is formed above the main valve 32.
25 The water pressure in the back pressure chamber 36 applies a downward
pressing force to the main valve 32 to make the main valve 32 in contact
1.2 4 May 2005 with the valve seat 34 in the normally state. Namely the
main valve 32  closes the main water conduit 30 in the normally state. The
main valve 32 is formed in.a substantially cylindrical shape and  has an
internal water chamber. 38 connecting with the back pressure  5 chamber.
36. A pilot valve 40 received in the water chamber 38 functions to open and
close a communication path 42, which communicates the water  chamber 38 and
the back pressure chamber. 36 with the secondary water  conduit 30B of the
main water conduit 30. Seating the pilot valve 40 on a valve seat 44 via a
gasket closes the  10 communication path 42. Upward separation of the pilot
valve 40 from the  valve seat 44, on the contrary, opens the communication
path 42 to  communicate the water chamber 38 and the back pressure chamber
36 with  the secondary water conduit 30B. The pilot valve 40 is usually
pressed  downward by means of a spring 46 received in the water chamber 38.
15 A driving rod 48 is extended downward from the lower face of the  pilot
valve 40. The driving rod 48 is inclined integrally with the pilot valve
40. The pilot valve 40 and the driving rod 48 can wholly be inclined when
an operating force is applied from any of 360 degrees about the axial
center  in a direction perpendicular to the axis of the driving rod 48. 20
In the flush valve device 20 of the above construction, the inclination  of
the pilot valve 40 opens the communication path 42 to make the water  



(water pressure) in the water chamber 38 and the back pressure chamber 36
flown through the communication path 42 into the secondary water conduit
30B. 25 Fig. 3 shows the manual operation unit 50. As illustrated in Fig.
3,  the manual operation unit 50 includes a button unit 60, a cable
mechanism 13 4 May 2005 70, and a coupling mechanism 80. In response to a
manual operation of the  button unit 60, the manual operation unit 50
inclines the driving rod 48 via  the cable mechanism 70 and the coupling
mechanism 80 to activate a  washing operation of the flush valve body 22. 5
_ Fig. 4 is a sectional view illustrating the button unit 60. As shown  in
Fig. 4, the button unit 60 includes a casing member 61 that is attached to
a bathroom wall WL and has a. storage chamber 61a, a cover 62 that covers
over the periphery of an opening of the casing member 61 and has a through
hole 62a, an operation button 63 that is fit in the through hole 62a in a
10 slidable manner and is movable by a pressing operation, and a sliding
mechanism 64 that applies a tensile force to the cable mechanism 70 in
response to a press of the operation button 63. The operation button 63 has
an operating element 63a that is  extended and retreated relative to the
cover 62, and an operating projection  15 63b that is extended from the
lower face of the operating element 63a and is held in a support cylinder
61.b of the casing member 61 in a slidable manner.  A button-side inclined
plane 63c is formed on the lower face of the operating  projection 63b, and
a stopper piece 63d is disposed further below the  button-side inclined
plane 63c. 20 Fig. 5 is a perspective view illustrating the sliding
mechanism 64.  



The sliding mechanism 64 has a slide member 64a, which is supported on a
guide lane 61c formed in the casing member 61. in a slidable manner. The
slide member 64a is constructed as a frame to receive the operating
projection 63b perpendicularly inserted in a center thereof. One end of the
25 slide member. 64a has a fixture 64d to fix one end of the cable
mechanism 70,  while the other end of the slide member 64a forms a
slide-side inclined 14 4 May 2005 plane 64c. The slide-side inclined plane
64c comes into close contact with  the button-side inclined plane 63c. In
the button unit 60 thus constructed, as shown in Fig. 6, in response to a
press of the operating element 63a, the button-side inclined  5 plane 63c
presses the slide-side inclined plane 64c to move the slide member 64a
leftward in the drawing against a tensile force from the cable  mechanism
70. When the pressing force applied to the operating element  63a is
released, the slide member 64a is restored to its original position (see
Fig. 4) by the tensile force from the cable mechanism 70. 10 The cable
mechanism 70 includes an inner cable 71 and an outer  cable 72 that covers
the outer circumference of the inner cable 71. and is  arranged
substantially concentrically with the inner cable 71. The inner  cable 71
(transmission member) and the outer cable 72 are respectively  made of a
flexible wire and a flexible pipe that are bent and laid out inside  15 the
wall of the bathroom. One end of the outer cable 72 is fixed to a fixing
end 61d of the  casing member 61. of the button unit 60. One end of the
inner cable 71 is  fixed to the fixture 64d of the sliding member 64a. The
inner cable 71 is  thus held movably in the outer cable 72. 



20 The other end of the inner cable 71 is linked with the coupling
mechanism 80 as shown in Fig. 3. The coupling mechanism 80 includes a  link
81 attached to the other end of the inner cable 71 and a support  structure
90 to support the link 81, relative to the flush valve body 22. The link 81
includes a screw element 82 fixed to the other end of the  25 inner cable
71, a plunger 83 screwed to the screw element 82, and an  engagement ring
84 fixed to an end of the plunger 83. The engagement 15 4 May 2005 ring 84
has a through hole 84a, and the driving rod 48 passes through the  through
hole 84a via a predetermined space. The support structure 90 functions to
fasten the other end of the  cable mechanism 70 to the flush valve body 22
and includes a clamp 91, a  5 gasket 92, a joint cylinder 93, an outer cap
94, an inner cap 95, another  gasket 96, and a spring 97. The clamp 91 is
screwed to a side opening 28a of the casing 28 via  the gasket 92 and holds
the joint cylinder 93 in an extended manner. The  gasket 92 is held between
a flange 90a extended from the outer 10 circumference of the support
structure 90 and an end of the side opening 28a. The joint cylinder 93 has
a connection aperture 93a, which receives  the plunger 83 fitted therein in
a slidable manner. The outer cap 94 is  screwed to one end of the joint
cylinder. 93, while the inner cap 95 is screwed  to the other end of the
joint cylinder 93. The outer cap 94 has an aperture 15 94a to receive the
outer cable 72 passing therethrough and fixes one end of  the outer cable
72 with a nut 94b. The inner cap 95 has an aperture 95a to  receive the
plunger 83 passing therethrough. The gasket 96 is located in  the inner cap
95 to seal the plunger 83 from the inner cap 95. The spring  



97-is disposed in the connection aperture 93a formed in the joint cylinder
93. 20 The spring 97 is spanned between the outer cap 94 and the plunger 83
to  press the plunger 83 to a non-washing position. In response to a press
of  the operation button 63 to pull the inner cable 71, this structure of
the  coupling mechanism 80 causes the plunger 83 and the engagement ring 84
to move against the pressing force of the spring 97 and thereby incline the
25 driving rod 48 as shown in Fig. 7. When the pressing force applied to
the  operation button 63 is released, on the contrary, the plunger 83 and
the 16 4 May 2005 engagement ring 84 are returned to the original position
shown in Fig. 3 by  the pressing force of the spring 97. The flush valve
device 20 carries out a series of washing operations  as discussed below.
In the flush valve device 20, in response to a press of  5 the operation
button 63, the pressing operational force is transmitted via the cable
mechanism 70 to the engagement ring 84 of the flush valve body  22 shown in
Fig. 2. The movement of the engagement ring 84 inclines the  driving rod 48
and thereby the pilot valve 40 integrally. The inclination of the pilot
valve 40 opens the communication path  10 42, so that the water in the back
pressure chamber 36 is flown through the  communication path 42 into the
secondary water conduit 30B to lower the  water pressure in the back
pressure chamber. 36. The water supply  pressure in the main water conduit
30 presses the main valve 32 upward in  Fig. 2 to open the main water
conduit 30. A supply of washing water is  15 accordingly flown into the
toilet body 1.2 to wash the bowl section 12a. During the washing of the
bowl section 12a, the water in the main  water conduit 30 is flown into the
back pressure chamber 36 through a  



small aperture 45 formed in the side face of the main valve 32 to gradually
heighten the water pressure in the back pressure chamber 36. The 20
heightened water pressure in the back pressure chamber 36 results in
closing the main valve 32 again to stop the supply of washing water. The
flush valve device 20 of this embodiment converts the pressing  force of
the operation button 63 into the tensile force of pulling the inner  cable
71, and thereby inclines the driving rod 48 of the flush valve body 22. 25
Since the operational stroke of the operation button 63 is all converted
into  the force in the direction of pulling the inner cable 71, the driving
rod 48 can 17 4 May 2005 be inclined with a little force. This arrangement
enables even an aged  person or a person with little power to readily
operate the flush valve device  20 by a soft touch and ensures the good
operability. Conversion of the pressing force generated by the pressing
operation  5 of the operation button 63 into the tensile force of pulling
the inner cable 71  by means of the button unit 60 enables the thin
flexible inner cable 71 to be  laid out over a long distance without
causing any buckle. The operation  button 63 may thus be located at a
position apart from the flush valve body  22. This desirably increases the
degree of freedom in positioning of the 10 operation button 63. For
example, the operation button 63 may be located  on a lateral side of the
flush toilet 10. This arrangement enables the user- to wash the flush
toilet 10 without turning around, thus ensuring the  enhanced operability.
The means for activating the washing operation is the push-type  15
operation button 63. The operating element 63a of the operation button 63
is extended only slightly from the bathroom wall, while the conventional  



operating lever is extended to a significant height. This structure
prevents  the operation button 63 from being readily damaged due to
frequent, rough  actions. 20 The flush valve device 20, except the
operation button 63 of the  button unit 60, is concealed in the cabinet 18
or in the bathroom wall. This  arrangement effectively prevents the
untidiness in the periphery of the  flush toilet 10 and ensures the
favorable appearance of the flush toilet 10  and its periphery. 25 B.
Second Embodiment 18 4 May 2005 Fig. 8 is a front view illustrating a flush
valve device 100 in a second  embodiment. The flush valve device 100
includes a wall fixation frame 1.10  that is attached to a fixation recess
WLa formed in a bathroom wall WL  (partition wall) and defines an
inspection opening 114, a cover panel 120 5 that is detachably attached to
a front face of the wall fixation frame 110, a  flush valve body 141 that
is disposed in a rear space of the bathroom wall  WL, and a valve actuation
unit 160 that functions to open and close the  flush valve body 1.41. The
valve actuation unit 1.60 has an auto water flow  mechanism 161 activated
by a built-in sensor and a manual operation unit 10 1.70 activated by
manual operations. The manual operation unit 170  includes a button unit
171, a tilting mechanism 3.80, and a cable mechanism  190. In response to a
detection of a detachment action of the human body  by the built-in sensor
of the auto water flow mechanism 161, the flush valve 15 body 141 is opened
to flow a supply of washing water. In response to a  



manual operation of the button unit 1.71 of the manual operation unit 170,
on the other hand, the tilting mechanism 180 is driven via the cable
mechanism 190 to open the flush valve body 141 and flow a supply of
washing water. 20 The flush valve body 141, and the valve actuation unit
1.60 are  disposed in the inner space of the bathroom wall WL or attached
to the wall  fixation frame 110 and are readily accessible for maintenance
only by  removal of the cover panel 120. The respective constituents are
discussed  in detail.: 25 (1) Wall Fixation Frame 1.10 19 4 May 2005 Fig. 9
is a front view illustrating the flush valve device 100 in the  state of
detachment of the cover panel 120. The wall fixation frame 110 is
integrally made of a resin and has a rectangular frame assembly 1.11. The
frame assembly 1.11. has a lower frame 112L, an upper frame 11.2U, and left
5 and right vertical frames 1.13,113 to surround the inspection opening
114.  The flush valve body 141 and the valve actuation unit 160 are located
in the  inner space of the inspection opening 114. The wall fixation frame
1.10 is fixed to the bathroom wall WL with  frame clamps 131, at four
fixtures 115. Fig. 10 is a perspective view  10 illustrating the wall
fixation frame 11.0 prior to attachment to the bathroom wall WL by means of
the frame clamps 131. Each of the fixtures 11.5 has a  front fixture
element 115a protruded from the vertical frame 113 toward the  center of
the wall fixation frame 110 and a side fixture element 115b  extended from
the base of the front fixture element 1.15a toward the side 



15 face of the vertical frame 113. A fixture recess 115c is formed in the
front  face of the front fixture element 11.5a to the side fixture element
11.5b to  position the frame clamp 131. A notch 115d is formed on a lateral
end of  the side fixture element 11.5b. A nut receptor 115e is formed in
the rear  face of the front fixture element 1.15a to hold a nut 115f
therein. 20 The frame clamp 1.31 has a front piece 131a and a side piece
1.31b to  be formed in an L shape. A slot 131c is formed in the front piece
131a, and  a circular aperture 131d is formed in the side piece 1.31b. Fig.
11 is a sectional view illustrating the wall fixation frame 110  attached
to a side wall WLb of the bathroom wall WL by means of the frame  25 clamps
131. As shown in Fig. 11(A), the procedure of attaching the wall fixation
frame 1.10 to the bathroom wall WL sets the frame clamp 131 in the 20 4 May
2005 fixture recess 115c of the fixture 11.5 and temporarily and loosely
holds a  screw 131f with the nut 1.15f in the slot 131c. The procedure then
drives  another screw 131g into the circular aperture 1.31d, so as to fix
the frame  clamp 131 to the side wall WLb. Since the notch 115d is formed
in a side 5 wall 11.3a of the vertical frame 1.1.3, the screw 131g does not
excessively  press the side wall 113a but makes the fixture 115 directly
pressed against  the bathroom wall WL. Here the frame clamp 131, is
temporarily held with  the screw 1.31f and is movable along the slot 131c
to an optimum position.  The screw 1.31f is tightened when the frame clamp
131 comes into close  10 contact with the side wall WLb. In the example of
Fig. 11(B), the distance between the wall fixation  frame 11.0 and the side
wall WLb is expanded from Li in Fig. 11(_A) to L2,  due to a dimensional
error of the wall fixation frame 11.0 and a working  



error of the bathroom wall WL. Even in such a case, the frame clamp 131 15
can be attached closely to the side wall WLb by sliding the frame clamp 131
relative to the wall fixation frame 110 and changing the fastening position
of the screw 131f along the slot 131.c. Even if the bathroom wall. WL has
some working error, the wall fixation frame 11.0 made of resin is not
damaged by application of an excessive force in the course of attachment.
20 As shown in Fig. 9, a button mounting bracket 118 and a battery
mounting bracket 119 are disposed on the lower portion of the wall fixation
frame 110. The button unit 1.71 of the manual operation unit 170 is
mounted on the button mounting bracket 11.8, and a battery box 167 is
detachably mounted on the battery mounting bracket 11.9. The structures 25
of the button mounting bracket 118 and the battery mounting bracket 119,
as well as those of the manual operation unit 170 and the battery box 167
21. 4 May 2005 will be discussed later. (2) Structure and Attachment of
Cover.Panel 120 Fig. 12 is a front view illustrating the flush valve device
100. The  5 cover panel 120 is a stainless steel plate and is attached to
the wall fixation  frame 110 to be in plane with the bathroom wall WL. The
cover panel 1.20  has a sensor opening 1.21 to receive a body detection
sensor 1.62 set therein  and a button opening 122 to allow access to the
button unit 171.. The cover panel 120 is attached to four corners of the
wall fixation  10 frame 110 by means of Phillips head screws 130, each
passing through a  screwed through hole 1.24. The Phillips head screws 1.30
are in plane with  the surface of the cover panel 120 to ensure the good
design effects. Fig. 13 is a sectional view illustrating the cover panel
120 fixed to a  



nut fixation assembly 1.16 by means of the Phillips head screws 130. Fig.
15 14 is a view seen from the direction of an arrow 14 in Fig. 13. Each of
the Phillips head screws 130 is fastened with a nut 116a received in the
nut  fixation assembly 116. The nut fixation assembly 116 is constructed as
discussed below to facilitate attachment of the cover panel 120 even when
the wall fixation frame 11.0 has some dimensional error due to shrinkage of
20 the resin. The nut fixation assembly 116 includes a support wall 116d to
define  a nut recess 1.16c to receive the nut 11.6a set therein and a
sealing cover 116f.  The nut recess 116c is formed as a space for receiving
the nut 116a therein  with a slightly movable allowance. A recess 116g to
be filled with an 25 adhesive is formed in an opening face of the support
wall 1.1.6d. A notch  116h is formed at an outer corner of the support wall
116d to be extended 22 4 May 2005 from the recess 116g. The nut 116a is set
in the nut recess 1.16c, and the sealing cover 116f  is bonded via the
adhesive in the recess 116g. This structure effectively  prevents the nut
116a from dropping off the cover panel 1.20. The presence 5 of the notch
116h formed in the support wall 116d causes the adhesive in the  recess
116g not to enter the nut recess 116c but to be flown out through the
recess 1.16g. The nut 11.6a is accordingly neither made unmovable nor
fixed at an undesirable position by the adhesive. The nut 116a has an
opening taper 11.6b of an increasing diameter to facilitate insertion of
the 10 Phillips head screw 130. The opening taper 116b forms a slope to
guide the  end of the nut 116a, which is movable in the nut recess 1.16c.
In this structure of the. nut fixation assembly 1.16, the nut 116a is  



received in the nut recess 116c with some allowance, so that nut 11.6a is
movable in the nut recess 116c prior to fastening of the Phillips head
screw 15 130 with the nut 116a. Even if the wall fixation frame 110 has a
significant  dimensional error due to shrinkage of the resin, the structure
of the nut  fixation assembly 116 desirably absorbs the dimensional error
and  facilitates positioning of the nut fixation assembly 116 relative to
the  screwed through hole 124 of the metal cover panel 120. 20 Fig. 1.5 is
a side view illustrating the cover panel 120 in its open  position. The
cover panel. 120 is temporarily held on the wall fixation  frame 1.10 by
panel. stoppers 126,126 and a chain 133. The panel stoppers  126,126 are
mounted on both sides in the lower portion of the rear face of  the cover
panel 120. Each of the panel stoppers 126 has a base 126a 25 welded to the
rear face of the cover panel 1.20 and a catch 126b extended  from the base
1.26a to an L shape. The end of the catch 126b is hooked on 23 4 May 2005
the lower frame 112L. The chain 133 is hooked in a chain mounting bracket
123 attached to  the rear race of the cover panel 120 with a clip 1.33a on
one end thereof,  while being hooked in a mounting hole 112Ua on the upper
portion of the  5 wall fixation frame 11.0 with a clip 1.33b on the other
side. The cover panel 120 is thus supported on its lower portion by the
panel stoppers 126 and is hung by the chain 133, so as to be attached in an
inclined state to the wall fixation frame 1.1.0. 10 (3) Structure and
Operations of Flush Valve Body 1.41 Fig. 16 is a sectional view
illustrating the flush valve body 141.  The flush valve body 141 has the
construction mostly similar to that of the  



first embodiment, except that the flush valve. body 141 has an on-off
solenoid valve 150, in addition to a structure driven by the manual 15
operation unit 170. The flush valve body 141, has a main valve 143 that is
disposed in a casing 142 and is seated on and released from a valve seat
1.42c formed between a primary water conduit 142a and a secondary water
conduit 142b, a pilot valve 1.44 that regulates water in a back pressure
chamber 142d parted by the main valve 143, and the on-off solenoid valve 20
150 attached to an upper lateral side of the casing 142. The flow of water
from the back pressure chamber. 142d of the main valve 143 is supplied as
washing water and stopped, in response to opening and closing operations of
the on-off solenoid valve 150 or in response to an action of inclining a
driving rod 1.43a of the main valve 1.43 and an action of restoring the
driving 25 rod 143a to its upright position. A filter (not shown) is
disposed in the  primary water conduit 142a of the flush valve body 141 and
is accessible for 24 4 May 2005 maintenance by detachment of a cover member
1.42g of the casing 142, the  main valve 1.43, and the pilot valve 144.
Fig.. 17 is a sectional view illustrating the on-off solenoid valve 150.
The on-off solenoid valve 1.50 is received in a casing 151 and includes an
5 actuation module 1.52 and a diaphragm valve plug 1.53. The actuation
module 152 has a magnet coil 152a, a plunger. 152b driven up and down by
excitation of the magnet coil 152a, and a spring 152c pressing the plunger.
152b downward in the drawing. The diaphragm valve plug 153 has a  diaphragm
153a fixed on one end of the casing 151. and a diaphragm support 10 element
153b supporting a central portion of the diaphragm 153a, and  defines a
pressure chamber 154. A communication hole 153f is formed at  



the center of the diaphragm support element 153b to communicate the
pressure chamber 154 with the secondary water conduit 142b. One  opening of
the communication hole 153f is arranged to be opened and closed 15 by an
end of the plunger 152b. A small aperture 1.53g is formed in an outer
periphery of the diaphragm 1.53a to connect the pressure chamber 154 with
the back pressure chamber 1.42d of the flush valve body 1.41. The opening
and closing operations of the on-off solenoid valve 1.50  are described.
When an opening signal is transmitted to the actuation  20 module 152, the
plunger 152b is driven up against the pressing force of the spring 152c.
The water in the pressure chamber 154 then flows out  through the
communication hole 153f of the diaphragm support element  153b, so that the
diaphragm 153a is lifted up by the water pressure from the  back pressure
chamber 142d of the flush valve body 141. The water in the 25 back pressure
chamber 142d of the flush valve body 141. is accordingly  drained to the
secondary water conduit 142b. Drainage of the water in the 25 4 May 2005
back pressure chamber 142d results in opening the flush valve body 141,
shown in Fig. 1.6. When a closing signal is transmitted from a valve
driving circuit 164 to the actuation module 152, on the contrary, the
plunger  152b of the actuation module 152 is driven down to reduce the flow
path 5 area of the communication hole 153f. The inner pressure of the
pressure  chamber 154 then gradually increases to lower the diaphragm valve
plug  153. When the pressures applied on both faces of the diaphragm 153a
are  balanced, the diaphragm valve plug 1.53 is shut to heighten the
pressure in  the back pressure chamber 1.42d. This closes the flush valve
body 141. 10 



(4) Valve Actuation Unit 160 As shown in Fig. 8, the valve actuation unit
1.60 includes the auto  water flow mechanism 161, and the manual operation
unit 170. 15 (4)-A. Auto Water Flow Mechanism 161 Fig. 18 shows the auto
water flow mechanism 1.61 attached to the  upper rear face of the cover
panel 120. The auto water flow mechanism  161 includes the body detection
sensor 162, a valve driving circuit 164  integrated with the body detection
sensor 162, and a power source 166 20 supplying electric power to the body
detection sensor. 162 and the valve  driving circuit 164. The body
detection sensor 162 is attached to the rear  face of the cover panel 1.20
and has a sensing plane 1.62a exposed to the  sensor opening 121. The
sensing plane 162a is arranged in a suitable  direction for sensing the
body. A detection signal of the body detection 25 sensor 162 is transmitted
to the valve driving circuit 164 and is then sent  from the valve driving
circuit 1.64 to the actuation module 152 of the on-off 26 4 May 2005
solenoid valve 150 via a lead 162b. The power source 166 has the battery
box 1.67 to receive four. AA batteries therein. The battery box 167 is
detachably mounted on the battery mounting bracket 119. 5 (4) -B 1. Manual
Operation Unit 1.70 Fig. 19 is a horizontal sectional view illustrating the
periphery of the  button unit 171 of the manual operation unit 170. Fig. 20
is a vertical  sectional view illustrating the button unit 171.. Fig. 21 is
a sectional view  showing the button unit 171 of Fig. 19 prior to
attachment to the button 10 mounting bracket 11.8. Fig. 22 is a sectional
view showing the button unit  171 of Fig. 19 in a pressed state. As shown
in Fig. 19, the button unit 171  



is mounted on the button mounting bracket 118 of the wall fixation frame
110 and includes an operation button 172, a button support member :173, a
spring 174, a support fitting 175, and a rotary member 176. 15 As shown in
Fig. 21, the operation button 172 has an elliptical  operating element
1.72a having an outer surface functioning as an operating  face 172b. The
operating element 172a is formed in a long oval shape to  ensure the good
design effects, and has a concave curve around the shape of  a finger to
ensure the favorable operability. A cylindrical projection 172c is 20
protruded from the rear face of the operating element 172a. A slit 172d
and a catch 172e (see Fig. 20) are formed on the end of the cylindrical
projection 172c. A center pressing element 172f is protruded from the
center of the rear face of the operating element 127a to pass through the
cylindrical projection 172c. 25 The button support member 173 is mounted on
the button mounting  bracket 118 of the wall fixation frame 11.0, supports
the operation button 27 4 May 2005 172 in such a manner as to allow a
pressing operation, and has a guide body  173a. The guide body 1.73a has a
flange 173b formed around its outer  circumference and is fixed to the
button mounting bracket 118 by means of  fixing screws 173g. A sliding
aperture 1.73c is formed in the guide body 5 173a to support the operating-
element 172a in a slidable manner. A guide  element 1.73d is formed on the
end of the button support member 1.73. The  guide element 1.73d has a guide
cylinder 173e with a guide aperture 173f,  which guides the cylindrical
projection 1.72c in a slidable manner. The  cylindrical projection 172c
contracts its diameter at the slit 172d and rides 10 over the catch 172e,
so as to be pressed into the guide aperture 173f and be  



supported in the guide aperture 173f in a slidable manner. The spring 1.74
is spanned between the operating element 1.72a and  the guide element 1.73d
to press the operation button 1.72 in the protruding  direction (forward).
The operation button 172 pressed by the spring 174 is  15 fastened to the
button support member. 1.73 by means of the catch 172e. The support fitting
175 is an L-shaped fixture fixed to the end of the  button support member
173 to support the rotary member. 176 in a pivotally  rotatable manner. The
rotary member 1.76 has two substantially  triangular plates, which face
each other and are integrated with each other, 20 and is attached on its
base 176a to the support fitting 1.75 to be pivotally  rotatable about a
pivot 176c. One end of the rotary member 176 forms a  pressure end 176b,
which is pressed by the center pressing element 172f. In the manual
operation unit 170, a push of the operating element  172a of the operation
button 172 presses in the operating element 172a  25 against the pressing
force of the spring 174, so as to make the end of the center pressing
element 172f rotate the rotary member 176 about the pivot 28 4 May 2005
176c. As described previously, the manual operation unit 1.70 is mounted
on the button mounting bracket 118 of the wall fixation frame 1.10. The
button mounting bracket 118 is protruded upward from the center of the 5
upper frame 1.12U and has a fixing aperture 118b for fixing the button
support member 1.73. The fixing aperture 118b has multiple fixation
projections 118c formed along the inner circumferential wall thereof.  When
the button support member 173 with the operation button 172  incorporated
therein is inserted into the fixing aperture 1.18b, the multiple 



10 fixation projections 118c are pressed by the outer face of the button
support  member 173 and are elastically deformed, so that the button
support  member 173 is positioned on the button mounting bracket 1.1.8. The
button  support member 1.73 is fixed to the button mounting bracket 118 by
means  of the fixing screws 173g. 15 (4)-B2. Structure of Tilting Mechanism
180 Fig. 23 is a sectional view illustrating the tilting mechanism 180 and
its periphery. Fig. 24 is a sectional view illustrating the tilting
mechanism  180 in a pressed state. The tilting mechanism 180 includes a
fitting 20 member 181, a pressure bar 182, an inner cap 183, a. gasket
1.84, a spring  185, a support member 186, a support fixture 187, and a
rotating member  188. The fitting member. 181 is fixed to a side opening
142f of the casing  142 via an 0 ring for sealing. A flange 181d is fixed
to the casing 142 by 25 means of a fixation screw 181f, while an insertion
fixation element 181b is  inserted into the side opening 142f. A fitting
through hole 181a is formed 29 4 May 2005 on the axial center of the
fitting member 181., and the pressure bar 1.82 is  set in the fitting
through hole 1.81a in a slidable manner. The pressure bar  182 has a
pressing element 182a and a driving element 182b, which are  joined and
integrated with each other by means of a screw. One end of the 5 pressing
element 182a, which comes into contact with the rotating- member.  188, is
formed to have a hemispherical shape and convert the pressing force  of the
rotating member. 1.88 into a moving force in the axial direction. One  end
of the driving element 182b is arranged to incline the driving rod 143a  



from its lateral side. A stopper pin 182c passes through the pressure bar
10 182 perpendicularly to its axial direction to fasten the pressure bar
1.82. The inner cap 183 is set on a screwed element 1.81c to be attached to
the insertion fixation element 181b of the fitting member 181. The gasket
184 is placed in the inner cap 183 and is held by the support member 186.
The gasket 184 seals the outer circumferential face of the pressure bar
182. 15 The support fixture 1.87 and the rotating member. 188 have the
shapes similar to those of the support fitting 175 and the rotary member
176 shown in Fig. 19. The support fixture 1.87 is fixed to the periphery of
the side opening 142f of the casing 142 and supports the rotating member
188 to be pivotally rotatable about a pivot 188c. One end of the rotating
20 member 188 forms a pressure end 188b to press the pressure bar 182.
Pivotal rotation of the rotating member 188 presses the pressure bar 182,
which then moves against the pressing force of the spring 185 to open the
flush valve body 1.41 as shown in Fig. 24. 25 (4)-B3. Structure of Cable
Mechanism 190 The cable mechanism 1.90 includes an inner cable 191 and an
outer 30 4 May 2005 cable 192. The inner cable 191 is made of a flexible
wire and is set in the  inspection opening 114 to surround the flush valve
body 141. One end of  the inner cable 191. is coupled with the rotary
member 176 of the manual  operation unit 170 shown in Fig. 19, and the
other end is coupled with the 5 rotating member 1.88 of the tilting
mechanism 180 shown in Fig. 23. The  two ends of the outer cable 192 are
respectively fixed to the support fitting  175 and the support fixture 187
by means of cable fixing brackets 193,193. (5) Washing Operations 



10 The following discusses washing operations. There are two  different
types of washing operations; automatic actuation of the flush valve  body
1.41, by the body detection sensor 162 and manual actuation of the flush
valve body 1.41. by the valve actuation unit 160, for example, in the case
of  malfunction of the body detection sensor 1.62. 15 (5)-A. Washing
Operation by Body Detection Sensor. 162 Referring to Fig. 18, when the body
detection sensor 1.62 detects the  human body, a detection signal is
transmitted from the body detection  sensor 162 to the valve driving
circuit 164 and further to the actuation 20 module 152 of the on off
solenoid valve 150. In response to the detection  signal, the water in the
back pressure chamber 142d of the flush valve body  141 is drained to open
the flush valve body 141.. (5)-B. Manual Washing Operation 25 Referring to
Fig. 19, a push of the operating element 172a of the  operation button 172
presses in the operating element 172a against the 31 4 May 2005 pressing
force of the spring 1.74 and makes the center pressing element 1.72f  press
the pressure end 176b of the rotary member 1.76. The rotary member  176
accordingly rotates about the pivot 1.76c to pull the inner cable 1.91 (the
state of Fig. 22). When the inner cable 1.91 is pulled, the rotating member
5 188 of the tilting mechanism 180 rotates about the pivot 188c as shown in
Fig. 24. The pressure end 1.88b of the rotating member 1.88 accordingly
presses the pressure bar 182 against the pressing force of the spring 185.
In response to the movement of the pressure bar 1.82, the driving element
1.82b presses the driving rod 143a of the flush valve body 141 to open the



10 flush valve body 141. (6) Maintenance of Flush Valve Device 1.00 For the
purpose of maintenance of the flush valve device 100, the  cover panel 120
is detached from the wall fixation frame 11.0 as shown in Fig.  15 9. The
procedure takes off the Phillips head screws 130 and pulls the upper
portion of the cover panel 120 down as shown in Fig. 15. Here the  cover
panel 120 is temporarily held through engagement of the panel  stoppers
126,126 with the lower frame 112L. The procedure then  disconnects the
leads 162b and 164a at their connectors and lifts up the 20 cover panel 120
to release the engagement of the panel stoppers 1.26,126  with the lower
frame 1.12L and thereby open the inspection opening 114.  The flush valve
body 1.41 shown in Fig. 9 is accessible through the  inspection opening 114
for maintenance. In the structure of the flush valve device 100, the manual
operation  25 unit 170 is fixed to the wall fixation unit 1.10. Maintenance
is attained by  removal of only the cover panel 120, while the manual
operation unit 170 is 32 4 May 2005 coupled with the flush valve body 1.41.
This arrangement ensures the good  operability. As shown in Fig. 16, the
pressure bar. 182 of the tilting mechanism  180 is located on the lateral
side of the driving rod 143a across a preset  5 interval. At the time of
maintenance, for example, replacement or cleaning of the filter in the
flush valve body 141., this structure enables the pilot  valve 144 and the
main valve 143 to be readily detached after removal of the  cover member
142g of the flush valve body 141. No troublesome work like  detachment and
decomposition of the tilting mechanism 180 is required for 



10 the maintenance. This structure thus ensures the favorable operability.
(7) Modified Examples of Tilting Mechanism Figs. 25 through 28 show three
modified, examples of the tilting  mechanism. These modified structures of
the tilting mechanism are  15 applicable according to the structure of the
flush valve body and the layout  of the operation button. (7)-1. Modified
Example 1 A tilting mechanism 180B shown in Fig. 25 includes a support
fixture 187B and a pivot lever 1.88B (pressing force conversion member)  20
supported on one end of the support fixture 187B in a pivotally rotatable
manner. The inner cable 191 is linked with the other end of the pivot lever
188B. In response to a pull of the inner cable 1.91 in the direction of an
open arrow, the pivot lever 188B rotates about a pivot 188Bc to press the
pressure bar 182. 25 (7)-2. Modified Example 2 A tilting mechanism 180C
shown in Fig. 26 has a guide 187C 33 4 May 2005 protruded from a fitting
member 181C and a coupling plate 188C. The  guide 187C passes through one
end of the disc-shaped coupling plate 188C,  while the inner cable 191 is
linked with the other end of the coupling plate  188C. In response to a
pull of the inner cable 191 in the direction of an 5 open arrow, the
coupling plate 188C is guided along the guide 187C to press  the pressure
bar 182 while keeping the parallel attitude. (7)-3. Modified Example 3 A
tilting mechanism 1.801) shown in Figs. 27 and 28 has a support  10 fixture
187D and a swing lever. 188D. The swing lever 188D has a base  



188Da on one end, which is supported in a fitting member 181D in such a
manner as to allow a swinging movement. The other end of the swing lever
188D is linked with the inner cable 191. In response to a pull of the inner
cable 191, in the state of Fig. 27 in a direction of an open arrow, the
swing  1.5 lever 188D swings to press the pressure bar 1.82D as shown in
Fig. 28. C. Third Embodiment Fig. 29 is a front view illustrating a flush
valve device 100E in a  third embodiment. Fig. 30 is a side view
illustrating the flush valve device  20 100E. The flush valve device 100E
has a flush valve body 141E located in a rear space of a bathroom wall WL
and is accessible for maintenance from  the rear side of the bathroom wall
WL. The flush valve device 100E  includes a wall, fixation frame 110E, a
cover panel 120E, and a valve  actuation unit 160E, in addition to the
flush valve body 141E. The wall 25 fixation frame 110E and the cover panel
120E are used to arrange a body  detection sensor 162E and a button unit
1.71E of a manual operation unit 34 4 May 2005 170E. Fig. 31. is a
sectional. view illustrating the periphery of the wall  fixation frame
110E. The wall fixation frame 110E includes a front frame  111E and a rear
support plate 11.2E. The front frame 111E and the rear 5 support plate
1.12E are fixed to the bathroom wall WL by means of clamping  members 1.13E
of bolts and nuts and screws 114E. The body detection  sensor 162E and its
driving circuit are mounted on the wall fixation frame  110E. Fixing
magnets 115E,115E (see Fig. 30) are set on the upper portion  and the lower
portion of the front frame 1.11E to draw the cover panel 120E, 10 so that
the cover panel 120E is attached to the wall fixation frame 110E.  



The cover panel 120E is detachable from the wall fixation frame 110E with
a suction disc or another suitable tool. Referring to Fig. 30, the flush
valve body 141E is located in the rear  space of the bathroom wall. WL, and
the valve actuation unit 160E functions  15 to open and close the flush
valve body 141E. Like the second embodiment, the valve actuation unit 160E
includes an auto water flow mechanism. 161E  driven by outputs of the body
detection sensor 162E and a manual operation  unit 170E. The manual
operation unit 170E has a button unit 1.71.E, a  tilting mechanism 180E,
and a cable mechanism 190E. The button unit  20 171E is fixed to the wall
fixation frame 110E. In the flush valve device 100E of this embodiment, the
button unit  171E is fixed to the wall fixation frame 110E, while the cover
panel 1.20E is  detachable. This structure facilitates inspection of the
body detection sensor 1.62E and its driving circuit. The body detection
sensor 162E and its  25 driving circuit may be mounted on the cover panel
120E, instead of the wall fixation frame 110E, as long as no trouble arises
in the course of attachment 35 4 May 2005 and detachment of the cover panel
1.20E. No screws are used for attachment of the cover panel 1.20E to the
wall fixation frame 110E. A special tool like a suction disk is required
for  detachment of the cover panel 120E. This structure effectively
prevents 5 the cover panel 120E from being detached accidentally or
purposefully with  no needs, which may cause a failure. The button unit
171E is fixed to the wall fixation frame 110E, so  that the protrusion from
the cover panel 120E is desirably shortened. This  structure effectively
prevents the cover panel 120E from interfering with 



10 the pressing action of the finger on the operation button 172E of the
button  unit 171E and does not cause any large external force to be applied
from the  finger to the operation button 172E. This structure effectively
prevents  the cover panel 120E from being detached accidentally. The flush
valve body 1.41E is connectable with the operation button  1.5 172E via the
cable mechanism 1.90E. The operation button 172E may thus  be located at a
position apart from the wall fixation frame 110E. This  desirably increases
the degree of freedom in positioning of the operation  button 1.72E. The
above embodiments and their modified examples are to be  20 considered in
all aspects as illustrative and not restrictive. There may be  many
modifications, changes, and alterations without departing from the  scope
or spirit of the main characteristics of the present invention. Some
examples of possible modification are given below. (1) The flush valve body
22 is placed in the cabinet 18 in the above  25 embodiment, but may be set
in another place, for example, in a box built in  the wall. 36 4 May 2005
(2) In the above embodiment, the operation button is located on the
lateral side of the toilet body, while the flush valve body is located on
the  rear side of the toilet body. This layout is, however, not restrictive
at all,  and their locations may be exchanged. Neither the layout nor the
length of 5 the flexible transmission member (inner cable) is restricted,
as long as the  layout and the length ensure transmission of the force. (3)
The body detection sensor. 162 and the valve driving circuit 1.64  are
attached to the cover panel 120 in the above embodiment, but may be  



attached to the upper portion of the wall fixation frame 110. This 10
arrangement further facilitates attachment and detachment of the cover
panel 120. INDUSTRIAL APPLICABILITY The technique of the present invention
is applicable to a flush valve  15 device, which is used to flush a supply
of washing water into a flush toilet. 37 4 May 2005 CLAIMS: 1.. A flush
valve device of a flush toilet, the flush valve device  comprising: 5 a
flush valve body having: a main valve that is disposed in a main  water
conduit to open and close the main water conduit; a pilot valve that
presses the main valve in a closing direction and parts a back pressure
chamber; and a driving rod that is attached to the pilot valve, where the
driving rod is inclined to lower water pressure in the back pressure
chamber  10 and thereby open the main valve; and a manual operation unit
that functions to open the pilot valve,  wherein a supply of washing water
is flown into a toilet bowl in  response to an operation of the manual
operation unit, and the manual operation unit comprises:  15 a flexible
transmission member; an operation button that is pushed up and down in
response to a  pressing operation; an operating force conversion mechanism
that is coupled with one  end of the transmission member and converts an
operating force generated  20 by a pressing operation of the operation
button into a tensile force of pulling  



the transmission member; and a tilting mechanism that is coupled with the
other end of the  transmission member and moves to incline the driving rod
in response to a  pull of the transmission member. 25 2. A flush valve
device of a flush toilet in accordance with claim 1, 38 4 May 2005 wherein
whole or part of the transmission member comprises a wire that is  bendable
and transmits the operating force in a bended state. 3. A flush valve
device of a flush toilet in accordance with claim 2, 5 wherein the wire is
made of a metal. 4. A flush valve device of a flush toilet in accordance
with claim, 3,  wherein the transmission member is coated with a cover
member that  supports the transmission member in a slidable manner. 10 5. A
flush valve device of a flush toilet in accordance with claim 2,  wherein
the operation button and the flush valve body are arranged  substantially
perpendicular to a center of the flush toilet, and the  transmission member
is bent and arranged. at substantially right angles to  15 couple the
operation button with the flush valve body. 6. A flush valve device of a
flush toilet in accordance with claim 1,  wherein the operating force
conversion mechanism comprises a spring that  restores the operation
button, which has been subjected to the pressing  20 operation, to an
original position thereof. 7. A flush valve device of a flush toilet in
accordance with claim 6,  wherein the operating force conversion mechanism
comprises a slide  



member that pulls the transmission member in a sliding direction, the slide
25 member having an inclined plane to convert the operating force of the
operation button into a moving force in a direction substantially 39 4 May
2005 perpendicular to a direction of the operating force. 8. A flush valve
device of a flush toilet in accordance with claim 1,  wherein the tilting
mechanism comprises an engagement member that 5 engages with the driving
rod and thereby inclines the driving rod in  response to a pull of the
transmission member. 9. A flush valve device of a flush toilet in
accordance with claim 8,  wherein the tilting mechanism comprises a spring
that presses a pressure 10 bar against a moving force of the pressure bar
in response to a pull of the  transmission member and restores the pressure
bar to an original position  thereof when the tensile force is released.
10. A flush valve device of a flush toilet in accordance with claim 1,  15
wherein the tilting mechanism comprises: a pressure bar that presses and
thereby inclines the driving rod; and a pressing force conversion member
that converts a tensile force of the transmission member into a force of
pressing the driving rod. 20 11. A flush valve device of a flush toilet in
accordance with claim 10,  wherein the tilting mechanism comprises a spring
that presses the pressure  bar against a moving force of the pressure bar
in response to a pull of the  transmission member and restores the pressure
bar to an original position  thereof when the tensile force is released. 25
1.2. A flush valve device of a flush toilet in accordance with claim 11, 



40 4 May 2005 wherein the tilting mechanism comprises a rotary member that
has one end  supported on a valve body in a pivotally rotatable manner and
the other end  coupled with the transmission member and applies a pressing
force to the  pressure bar in response to a tensile force of the
transmission member. 13. A flush valve device of a flush toilet in
accordance with claim 11,  wherein the tilting mechanism comprises a
coupling board that is arranged  to move in parallel in an identical
direction with a forward-backward  moving direction of the pressure bar and
applies a pressing force to the  10 pressure bar in response to a tensile
force of the transmission member. 14. A flush valve device of a flush
toilet in accordance with claim 11,  wherein the tilting mechanism
comprises a swing lever that has one end  supported on a valve body in a
swinging manner and the other end coupled 15 with the transmission member
and applies a pressing force to the pressure  bar in response to a tensile
force of the transmission member. 15. A flush valve device of a flush
toilet in accordance with claim 1.,  wherein the tilting mechanism is
configured such that the main valve and 20 the pilot valve is removable
from the flush valve member while the tilting  mechanism is attached to the
flush valve member. 16. A flush valve device of a flush toilet in
accordance with claim 1,  wherein the operation button subjected to the
pressing operation has an 25 operating face that is formed to a concave
curve around the shape of a  finger. 41 4 May 2005 17. A flush valve device
of a flush toilet in accordance with claim 1,  



the flush valve device further comprising: a partition wall that is
arranged to face a bathroom across a space  5 for receiving the flush valve
body therein; a wall fixation frame to be mounted on the partition wall;
and a cover panel attached to the wall. fixation frame to face the
bathroom, wherein the manual operation unit is fixed to the wall fixation
10 frame. 18. A flush valve device of a flush toilet in accordance with
claim 17,  wherein the partition wall is a bathroom wall surrounding the
bathroom. 15 19. A flush valve device of a flush toilet in accordance with
claim 17,  wherein the partition wall is a side wall of a cabinet located
in the  bathroom. 20. A flush valve device of a flush toilet in accordance
with claim 18,  20 wherein the wall fixation frame comprises an inspection
opening that is  used for inspection of the flush valve body. 21. A flush
valve device of a flush toilet in accordance with claim 20, 25 wherein the
wall fixation frame is made of a resin. 22. A flush valve device of a flush
toilet in accordance with claim 21,  42 4 May 2005 wherein the cover panel
is attached to the wall fixation frame by means of magnetic force. 23. A
flush valve device of a flush toilet in accordance with claim 17,  5 the
flush valve device further comprising: an auto water flow mechanism that
detects a human body with a  



sensor to actuate the flush valve body. 24. A flush valve device of a flush
toilet in accordance with claim 1.7,  10 wherein the partition wall has
fixation walls facing each other across a  preset interval, the wall
fixation frame has a substantially rectangular frame  assembly including
fixation frames arranged along the fixation walls and  joint frames for
joining the fixation frames with each other, an opening 1.5 defined by the
frame assembly, and fixtures formed on the fixation frames,  the flush
valve device further comprising: frame clamps, each of which has a front
piece and a side piece to be  formed in an L shape and is used to fix the
wall fixation frame to the  fixation wall; 20 first fasteners, each of
which is used to fix the front piece to the  fixture at a changeable
fixation position along the fixation wall; and second fasteners, each of
which is used to fix the side piece close to  the fixation wall. 25 25. A
flush valve device of a flush toilet in accordance with claim 24, wherein
each of the fixation frames has a notch in a periphery of the fixture 43 4
May 2005 to prevent engagement of the second fastener with the fixation
frame and to  allow direct attachment of the second fastener to the
fixation wall. 26. A flush valve device of a flush toilet in accordance
with claim 25,  5 wherein each of the fixtures has a fixation recess to
slidably position the  frame clamp. 27. A flush valve device of a flush
toilet in accordance with claim 24,  wherein each of the first fasteners
has a screw and nut used to fix the frame  



10 clamp to the fixture, and each of the frame clamps has a slot that the
first fastener passes  through and is used to change the fixation position.
28. A flush valve device of a flush toilet in accordance with claim 24,  15
wherein each of the second fasteners has a screw that is screwed in the
fixation wall. 44 


