4 May 2005 SPECI FI CATI ON FLUSH VALVE DEVI CE OF FLUSH TO LET TECHNI CAL FI ELD
5 The present invention relates to a flush valve device of a fj M%?Qbé%| et
and nore specifically pertains to an operation unit and an installation
mechani sm BACKGROUND ART 1.0 A prior art flush valve device is disclosed,
for exanple, in JAPANESE PATENT LAI D- OPEN GAZETTE No. 11-324061. Fig. 32
illustrates a rear portion of a fISBRCIBICATIGMN h a prior art flush val ve
device nounted thereon. As shown in Fig. 32, a flush valve device 310
connected FRUSH VALVE PEVEGE OF FEUSKRARWET the rear portion of a flush
toilet 300. 15 The flush valve device 310 includes a flush valve body 31.2
and an operation wunit 320 that is used to open and close the flush val ve
body 312. The flush valve body 312 has a nain valve to open and cl ose a
main water conduit and a pilot THCENICAEELLhe water pressure in a back
pressure chanmber and thereby open the main val ve. The operation unit 320
functions to i nclThe pae@tdniventignrethtes to heflpil valvealerace sbattheh wilstippl y
of washing water is flowm into the flush toilet 300. The operation unit
320 has a rahdtinoge ferdifeali3? parfding tor ansopesstion weithend3a2a imséallatéor or med
as an axis and rotates along, its axial center with a rotation of the
rotati ng hamgkckalidnto transmt an operating force. In response to a
rotation of the rotating handle 324, the 25 flush val ve body 312 is opened
via the transm ssion nenber 324 to make a supply of washing water flown
into the flush toilet 300. 4 May 2005 In order to transmt the rotational
force to the flush val ve body 31BACKGROUND ART

10 A vprior 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 312 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 respomse 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.



the rotating handl e 322 should be | ocated on a lateral side of the flush
val ve body 312. This undesirably | owers the degree of freedom May 2005
positioning of the flush valve body 312 and the rotating handl e 322. The
restricted 5 positions of the rotating handle 304 and the flush val ve body
312 may | ower the operability of the flush_valve device 31.0 and make
installation of theorddnishtraabwmat tles refatmnad foxcerertheribugh Balyveody S OSURE
OF THE | NVENTI ON 10 The object of the present invention is thus to solve
the dr awbacKse oftatinghandler32g shauddhsi lgaatesen adatnral pise of thedsesh wplye
device of a flush toilet that has the increased degree of freedomin

posi ti oni ngbody 8121 udhiyvaindesivebly lagrrrsaieoirarae iodAraadiom amPosHOEARMced
operability and allows for eas installation and mai nt enance. 15 The

obj ect of tthe ghudenalvabedyi %ivl»‘ziagl@tb@ rapingy haadife 879 t nbke raptrasteds or
easy setting of a flush valve device wthout any damage even when a
fixati orb wabbsitiona ofidhe rotating bandlead@4 nad thedlimnealygadiodgriley mayrogieder to
attain at least part of the above and the other related  objects, the
present i nver pperability o8¢hedlush salieudeviga|3id aedimakeringtallajaen ofghe
toilet, which includes: a flush valve body having: a main valve that is

di sposed i nflushapiverdedre 8dfAdathen ovpasord cl ose the main water conduit;
a pilot valve that presses the main valve in a closing direction and parts
a back pressure chanber; and a driving rod that is attached to the pil ot
val ve, where the driving rod is inclined to |ower_water pressure in the

d
back 25 pressure chanmber dABChESANFESRPENTHEIMNRENM&ANe: and a nanual

operation wunit that functions to open the pilot valve. A suppl % o% g?shi ng
water i¥ 4 May 2008 pbiswhof theopresest 1BYeRAOR é% blaps &0 s@lvarth@p&aﬁt a6KESGf t he

manual operation unit. The nmanual operation unit _includes: a_flexihle
transmi ssi die 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

o



menber; an operation button that is pushed up and down in response to a
pressing operation; an operating force conversion nechanisn1tthay§00§
coupled with one end of the transm ssion nenber and converts an operating
force generated by a pressing operation of the operation button into a
tensile force of pulling the transm ssion nmenber; and a tilting nechani sm
that is cotlipedintotehtailes intreeporsedtoodn pheratichehihes memusd wherataen uiilves to
incline the driving rod in response to a pull of the transm ssion nenber.
10 In the flush vihee mawiigk aferalionpraritningludest idnilexible ctisnssrisgigna
pressing operation of the operation button included in the operation unit,
t he oper at i MpDhbels e operatiim A ukisehdftsihRuhedr i anded pB B 1eSHORS e a
generated by the pressing operation into a tensile force of pulling the
transni ssi ODreRSHYE rODETASlOBoNgRr PRArALENS| foscT groBFeBPeRs MYfAaFLI®Bt that vie 15
and the main valve of the flush valve body to nake a_supply of washing

wat er f riom edwplediwitheneensorfdhiettranemission mempeer 40d KORYATRAD APSHFERS on
of the operating force generated by the pressing operation of the
operation bipreogenenased by a prassing pRR1EEL0F ofjlie|dpegaEAB buttemBnp sstedsifenber
enables the thin flexible transm ssion nmepber to be 20 |laid out over a |ong
di st ance wi foreriof padiéng ghartyapsmsksseon mrmbperand entiltbeg merhegysmnihatys

| ocated at a position apart fromthe flush valve body. This desirably

i ncreases t¢maipded math she prlexrnd phthedapnsisign sleher apgararqesde Bwakinen.

For exanple, the operation button nmay be |ocated on a |ateral side of the
flush toil ethe divingredimyeerponse tab kel phthe tensmyisgigarmembefie f| ush toil et
wi t hout turning around, thus ensuring the enhanced operability. 3 4 My
2005 Thé operati di the tlush ealpedevigepel e Rregenéjayantion. HuteHMPNSEHS 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.
Thisv desirably increases the degree of freedom bin 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.



operating elenent of the operation button is extended only slightly from
the bathroomwall, while the conventional: operating lever is gyjepgsed to
a significant height. This structure prevents the operation button from 5
bei ng readily danaged due to frequent, rough actions. In one preferable
enbodi rent of the transm ssion nenber, whole or part of the transm ssion
member is a wire Thatonerabiondabiteisandusbaigme with ereorayation huttesr cdhien a
beaded state, for exanple, a wire nade of a netal. = The operation button
can thus beobersding elementyefsihe anerapaprtb wttomis ertendad ipniy slightly bomythe n
this enbodiment, it is_preferable that the_transnm ssjon nenber is coated
with a covebathusbar waldi whilpéhe scomyentionat ArespBRe levabds exbeadsdiigapl e
manner. Such coating _enables the transm ssion nenber to work effectively
wi t hout anysigmiedntr dedghtai t Fhist BEFUGFEHDh AT VeRtS 4Be oPRRIAE®DNDMETEN drom
preferabl e application_of the flush valve 1.5 device, the operation button
and t he | ubtingatepdilyodgmaged die dadernuenibieugh pelieys.per pendicul ar to a
center of the flush toilet, and the_ transm ssion nenber is bent and
arranged at substEnenapreferablsterabedimento! theiprasmpssioparemben whale vsn
with the flush valve body. One preferable enbodi rent of the operating force
conversi on P20 ofedimtiansmissionamepthargisthatire ébebirebendablspan ttrf%}%ﬁ%%ﬁt on,
whi ch has been subjected to the pressing operation, to an origi nal

posi tion t h@reeeerathig foree mmaeb%qudzﬁwé, oraneseplena wivermadewigumesal-t o be
restored to its original state. The qperating force conversion _nmechani sm
of this enbbheseatatiey buprr ean Havs badpertedatsa pasitipensrari ram e flushne
transm ssion nmenber in a sliding direction. The slide nenber has an.

i ncl i ned® plemsethpdsonver thishembodimayt, oB0ks 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
15 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



operating force of the operation button into a noving force in a direction
substantially perpendicular to a direction of the operating fofMay2D0¥erse
structures may preferably be applied to the tilting mechanismaccording to
the structure of the flush valve body and the layout 5 of the operation
button: (1) The tilting mechani sm has an engagenent nenber that engages
wi th the drbpérgingdomadcft ther epgrativel bntmnt dodr imonggrivtcéd mn reedpeationt o a
pull of the transm ssion nenber. (2) The tilting nechani sm has: a pressure
bar that presssansiadly dérpehdicyr tmaldireesionhe teiopergtingdoreend a pressi ng
force conversion nenber that converts a tensile force of the transm ssion
menber into a forPiveabe ptmssureg ttheydmpirefemgblyodoe (8ppliné to| theigthEngani sm
has a rotary nenber that has one end supported in a pivotally rotatable
manner and. micbkantshe ncendicg tptleeswivctureld tfnleeﬂusrlama]rviewdo’mméﬂm@lam
applies a pressing force to the pressure bar in response to a tensile
force ofs5 t hef theasraseinduttenber. (4) The tilting nechani smhas a coupling
board that is arranged to nove in parallel in an identical direction with
a forwar d- backwar@) fihei ilfinglireebbhtam diastdreepgassuernt embenthegipngages
pressing force to the pressure bar 20 in response to a tensile force of
t he transmi wiihotherdnbeng rp8)ankthéhdiebyi imglimes thaidmyingsrad swiregpdnsgeio ahat
has one end supported in a swi nging nanner and the other end coupled with
t he transnpsldiodthererdesmimathnappehibes. a pressing force to the pressure bar
in response to a tensile force of the transm ssion nenber. 25 The tilting
mechani sm may f ur(@héPhe ridbinge reechpnisty hasit appressvse darptleats presssarandai nst
a noving force of the pressure bar in response to a pull 5

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 mannér 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



4 May 2005 of the transm ssion nenber and restores the pressure bar to an
original position thereof when the tensile force is rel eased.s ME%/QOOS
arrangenent 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 nmechanismis constructed to enable the

mai n val ve ghehe thendthiseion ahaiabép b rudhoresdthwhiplressitre bidd to ag omghani sm
is attached to the flush valve nmenber. This facilitates cl eaning and

mai nt enancep&fitipAeti@iedf whé eshet hendild dbreeais eeleastill t &hidi aprasgdmemtt he
flush val ve body, and other elements. 10 It is preferable that the

oper ati on batdK18s $hbjpeeiRee arttbdepfeadsiyn@stapdriatitoorighsalgositpen.at i ng face
that is formed to a concave curve around the shape of a finger. This

structure fits tHe Aidgeana@nditthasognswreterabée applicatdbh ef chefhishl valye | n
one preferabl e enbodi nent of the present invention, the flush 15 valve

devi ce fsur tdwsicd, nleUlBtSng andtidnisinoiz swalskridied tberablanpedntin vabe and
bat hroom across a space for receiving the flush valve body therein; a wall

fixation fraepilesniled terbd hafipad Whilothawiltingandclrawioneis petaehedits abbed,
to the wall fixation frame to face the bathroom In this application, the

manual operfgdlofaliRi heibell XTUid facilhiatv@tleahingbh@mbimsran@Oofltte lats h
val ve body is |located in the space defined by the bathroom and the

partition wallveatkh bfloprales;tedilidrodispesidientthle Ansh puilpodetiyl andwibbes and
actions, which may cause failure. In the flush valve device of this
arr angenentgletndgtganual operation unit and the transm ssion unit are
readi |y exposed to the bathroomby 25 sinple detachnment of the cover
panel . 1ghi s faci I tapesfeFabht nante opedabidvnrhattdh apgeededon thy pressing he
flush val ve body. The manual operation

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 frane. This ensures easy
renoval of the cover panel w thout causing detachment of the fipguahos
operation unit I|inked with the transm ssion nenber. . The partition wall,
may be any nenber that faces the bathroomto 5 define a parted space and
conceal s the flush valve body fromthe bathroom For exanple, the
partition wahit ivefixdseta theatwralbdimatian fremeyi MBisyenssras teady tregroyel pathe of
the bathroomor a side wall of a cabinet located in the bathroom In one
pr ef er abl e eveodpamelt withmitwaihsihigx detaphnierinwl Hde amanual ppeyien grpit
opening that is used for inspection of the flush valve body. This

ar r angenentlifibed wWitlatks tianspassioonmemhefe. f| ush val ve body. The wal
fixation frame may be nade of diverse materials based on the_|ocation of

i nstal lati on and Thaeariatingi waldnsay Res pay mopibey thattfheesiblhe bathaporpiiof r ame
reduces the manufacturing cost, whereas netal nolding of the wall fixation
15 framé i nbafoeseartel spacnged copesdls e élslsﬂlh‘éalti@\b@%}’ﬁm@l thesbatihraemabl e

to and detachable fromthe partition wall, the cover panel may be made of
any suit ablBometenple, i peayitieay evaly may thol 2 batpeonThwaloagipzlhel s
attached to the wall fixation frame, for exanple, by means_of fastening

nenbers |i kenstretsd os padt bftheebathropmenya side wiHeofiraealinet ipcated bt the
fastening the cover panel. are not exposed to the bathroom and are thus
prot ect ed flrashreomy. acci dental and purposeful touches and actions. In one

preferabl e application of this enbodiment, the flush valve device is
equi pped with anlaubpevptederdhlovembodimenin theatwalt fzasion fme hen Body

with a sensor to actuate the flush valve body, in addition to the _
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 wall 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
puiposeful 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



manual operation unit. In this structure, sinple detachnent of the cover 7
4 May 2005 panel allows for easy maintenance of the auto water4 Mag®005
mechani sm for exanple, repair of the sensor and replacenent of batteries,
in addition to the nmaintenance of the flush val ve body. In another
preferabl e application of this enbodinment, the partition 5 wall_ has

fixati on wabasek adpwg foncasptiheintannsss of the extio vater Haw, meshanian, { |
fixation frame has a substantially rectangular frame assenbly jncluding
fixation frexmupks reepgatiohthngenper ﬁnslanemg&pe\mmsoghatﬁemst 1} aghdgidon fed
for joining the fixation franes with each other, an opening defined by the
frame assentileymaanterfance of $be fishevrlse boHE fi xation franes. The flush 10
val ve device further includes: franme clanps, each of which has a frant
piece and a si delpanetherisderabieragpriigatinn ofdhapemhadimentiskhp ParEtignt he

wal | fixation frame to the fixation wall; first fasteners, each of which
is used & o Wel ke fxation wededacimg erclr piharr acnees & preas§cabiwali aad itha
posi tion al onﬂ the fixation wall; and second fasteners, each of which is
used to fixwaHe figagion 1f5apiee dtasc|dseubstantiallyi xaetomgular | frame tansgmbly

application, the wall fixation frame is fixed to the fixation walls facing
each ot her achuvlsgdisateneframasearrangedisdongthe firgtioporalls ard Jomgdrames
substantially rectangul ar frame assenbly including the fixation frame and
the joint fusedefor joheng theditafiemibramenyitheaphnther amereriag dfngdby 20
i nspection of various elenents, for exanple, valves, of the flush toilet.
The wal | fithatframef asaemblsrand fxsurasolormeds gnhhe dkafion Gagest hed heplduski ons
of the fixtures forned on the fixation frames by neans of the  frame
cl anps.10Eacvalee deweeifuarherdnghisteshframe elaghps, Haskeoiambich haya frmdceiec o be
formed in an L shape. The front piece of each frane clanp is fixed tq

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 fas:ceners, 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 ﬁxétion frames by means of the
frame clamps. FEach 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.



25 the fixture by neans of the first fastener, while the side piece of the
frame clanp is directly fixed to the fixation wall by means of Majeosgcond
fastener. 8 4 May 2005 The frane clanp is designed to enable its fixation
position to be changed along the fixation wall. Changing the fixation
position enables the frame clanp to be closely fixed to the fixation-wall,
even if theflheiRamendakimgs desgmedofo ehablentte hzalttidye posidiont tre be adiamged
fixation walls or there is a dinmensional 5 error of the frane assenbly. The
wal | fixati alodr drefikatiancealdi n@hangmothe e tionopositipnesnalss vhe firame and
resulting damages in the process of fixing the frane clanps with the
second f ast daeisto by elosely fiked ¢o the fxatiokiwall, eramif there frea Workingernal | s.
In one preferabl e enbodi nent of the wall fixation frame, each of the 10
fixation frefs haerealnbd¢tovedntlze feringHeratiof walks 61 thereeist @ dymenermal
engagenent of the second fastener with the fixation frame and to all ow
direct atashroendéf ahet fransecovsdnfdgt efAdre twall héxdtioat framenal| accpmilingly
structure effectively protects the fixation franes from any extensive force
of the secprdedtadtfener sny ektamsine foee amd fastdEngrdamagesin st pdodess tofie
fixation 15 walls via the notches. The notch is formed only in the vicinity
of the fixfixine the friamefdxatisomthrthesecdind fasenens, even dbodwracs a working
substantially | ower the nechanical strength of the fixation frames. In one
pr ef er abl e atroviof thefixetioh wdlld.he fixtures forned on the wall fixation
frame has a fixation recess to slide and position the front piece of 20
the frame clanp. [fhime preforadde apchrditrentedithe omlhdixatiophafmeasacklofibe. | n
one preferable structure, each of the first fasteners has a screw and nut
used t aof i xfitdtéord rfpamesi kae of noteh finaaepetiahpry ooft tike f fixturee fo apmgventach
of the frame clanps has a slot used to change the position of the screw
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 streng'th 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.



and thereby readily change the fixation position. Each of the second 25
fasteners may have a screw that is screwed in the fixation waldma§ 280d/By
2005 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1. illustrates the periphery of
a flush toilet 10 equi pped with a flush valve device in a first enbodi nent

o e e T OB B R A PR B e (e
o 05,2, H A e SR BLLTE 2 PO BT 00 £ L @
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100 1 2, 72C0Td  FIbod et g B ISOt Mo ULl ustfel g, b L et

1.0is a pegqsfyeg%jve viewillustrating a wall fixation frame 110 prior to
att achmeht Ya<Bat hroomwal | W. by means of franme clanps 131.; Fig. 11 is

a sectional view llustrating the wall f.i xati. frane 110 attached to a
side wall Wb of %%MHW@W% on ﬁgobf the frame clanps 131;
20 Fig. 12 is a front viewillustrati the flush_ val ve device 100; Fig. 13
is a sectional vilB& fIif@staciora VE%gg&trﬁ%glaugﬁﬁopi%B%ﬁb a nut fixation
assenbly 116 by means .of Phillips head.screws 130;..Fig. 14 is a yiew seen
fromthe directi dhi€oP 188 RATEBGFUVE VIP W st gling a Sh‘ﬁn% meéhamsm 4

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. 10 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. 12is 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



Fig. 15 is a side viewillustrating the cover panel 120 in its open 25
position; Fig. 16 is a sectional viewillustrating a flush valygapodys 141,
10 4 May 2005 Fig. 17 is a sectional viewillustrating an on-off Ssolenoid
valve 150 Fig. 1.8 shows an auto water flow nechanism 161 attached to an
upper rear face of_ the cover panel 1.20; Fig, 19 is a_horizontal sectional
vi ew i | | ustrati ngFigel Disra pedignadfvigw 1@“5@@%8%% anion off salemerdi XplviepkrGit i on
unit; Fig. 20 is a vertical sectional view illustrating_ the button unit;
Fig. 21 is a sect Fomal8 \shewsspaBwiHg WREehdioFomerpamiyn tph attachad & apo
attachment to a button nmounting bracket 118; Fig. 22 is a sectional view
showi ng t he upner seaffce astheicgvervangl 220:10 pressed state; Fig. 23 is a

sectional viewillustrating a tilting nmechanismand its periphery; Fig. 24
is a sectional viBigil9 ikt herizegtaheeational viewalNaadmy Fh%PeﬁPz@%&f§t ate;
1.5 Fig. 25 is a sectional viewillustrating another tilting nmechanism
180B i n & f PrEtonmmeit fof adnaruapbPReTatiqR UREs i s a sectional view illustrating
still another tilting nmechanism 180C in a second nodified exanple; Fig. 27
is a sectional viEw-%@wwwﬁ%Saﬁé@m?elrmwuﬂwsgrmm bR{topounEoD in a

third nodified exanple; Fig. 28 shows an operation of the &hi,rd nodi fi ed
exanpl e; Fig. 29 Fig. 2lfisaniectionsd viaw showing she butipanuns ofd' 1gel? PEOTGOE i n

2 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;
15 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
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third enbodinent; Fig. 30 is a side viewillustrating the flush val ve
device 100E; 25 Fig. 31 is a sectional viewillustrating the pgemMaphreoy of a
wal | fixation frame 110E;, and 11 4 May 2005 Fig. 32 illustrates a rear
portion of a flush toilet with a prior art flush val ve device nounted

t hereon. BEST MODES OF CARRYI NG OQUT THE I NVENTION 5 A. First Enbodi nent
Fig. 1. illustratEg.t3keilbestirptesr g whr gpdrtioshof aiflesh toleeguilppedrrtdrta
flush valve device in a first enbodi ment of the present invention. As
shown i n Fi flush yvatedétios mdwitedtthéfedras a toil et body 12 including a bow
section 12a. Atoilet seat 16 is attached in an openable and cl osable 10
manner to the upper face of the bow section 12a. A cabinet 18 is | ocated
in the rear side of the toilet body 12, and a flush valve device 20 is

di sposed in the cBAESFIMODESHeFfCABRYANGOUWEVIHE ROVEMTHONI ush val ve
body 22 connected to a city water source and an operation unit 50 used to
activate aadFopeEabkeodineedtl ush val ve device 20. 15 Fig. 2 is a sectional
view illustrating the periphery of the flush valve body 22. As shown in
Fig. 2, the flusHigalvidlustchte? 2hbgeripheayrofivaflesh woled it e@ippedswyithca ed
inside a casing 28. A nmain valve 32 is disposed in the main water conduit
30 to open flugh oladse ddviceman na vigrtsér embndiment30f theeareseptoinveméiomi Myal ve
32 on a val ve seat 34 disconnects an upstream 20 primary water conduit 30A
froma dowshomenimm Stigoddahy flvashetoidemdliltas 80Bilebdpdyatl 2 onclodinge heivh
valve 32 fromthe valve seat 34, on the other hand, connects the primary
wat er condugettiB0Al .t hAt balatesead A6y iwatttached 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
bod.y 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 3(5.
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



conduit 30B. A back pressure chanber 36 is fornmed above the main val ve 32.
25 The water pressure in the back pressure chanber 36 applies amMagwoosrd
pressing force to the main valve 32 to nmake the main valve 32 in contact
1.2 4 May 2005 with the valve seat 34 in the nornally state. Nanmely the
main valve 32 closes the main water conduit 30 in the normally state. The
mai n val ve 3RithstHeovalyd saataB4s ubshamdratdly sydtiendNaaklys tlagenaimdvalvas3Zin
i nternal water chanber. 38 connecting with the back pressure 5 chanber.
36. A pil ot cledegehd(narwiavedcdmduin80viattde mirandldy s38ef uncti ons to open and
cl ose a conmmuni cation path 42, which communi cates the water chanber 38 and
t he back pressure THeamber vaBe 3% ishfortre dsiecorubstantetlbr cylondricaltsheeB axfd t he
main water conduit 30. Seating the pilot valve 40 on a valve seat 44 via a
gasket cl osémst he id@roahmatiecathambpat 38 42nnepiagdwidpahat bank ofreskherei | ot
valve 40 fromthe valve seat 44, on the contrary, opens the conmunication
path 42 50 chemheridfat e\ pilet waltverdiwmeberd B8thendatdrechraskep B8 dvnetdonhtmber
36 with the secondary water conduit 30B. The pilot valve 40 is usually
pressed dowpearahdyloseansoofmangationgpdth e evhiell ¢ommhvamivaicerthenaaber 38.
15 Adriving rod 48 is extended dowmward fromthe | ower face of the pilot
val ve 40. Thbadrbevi 38) anddth8back ipressuredchambgr 36| witki the tsheopdduyt waddw e
40. The pilot valve 40 and the driving rod 48 can wholly be inclined when
an oper at i ngohduite80Bs ofip medn fwater anydoit FBO degr ees about the axi al
center in a direction perpendicular to the axis of the driving rod 48. 20
In the flush val vBeaBugdhedlasfvalne 48bmve wadmstseat didona a gaskatctlpsestthen  of
the pilot valve 40 opens the comunication path 42 to nake the water

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 pressufe) in the water chamber 38 and the back pressui'e 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
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(water pressure) in the water chanber 38 and the back pressure chanber 36
fl own through the comunication path 42 into the secondary watg£mag@odsi t
30B. 25 Fig. 3 shows the nanual operation unit 50. As illustrated in Fig.
3, the manual operation unit 50 includes a button unit 60, a cable

mechani sm 13 4 May 2005 70, and a coupling nmechanism 80. In response to a
manual oper 30, and efcothbnghuedtomismi §0.60n rdsponan tah roperak oraTaton ofZbe
inclines the driving rod 48 via the cable mechanism 70 and the coupling
nmechani sm 8buttonaotit 6t tha mamstiopgrapienamibhOchcknes thedniwag ved Yddjaz2. 5
_Fig. 4is a sectional viewillustrating the button unit 60. As shown in
Fig. 4, thethsucable umidhad@smn?0uaed thecasuplgngempehanizm H tpsaetivaiehad to
a bathroomwall W. and has a. storage chanber 6la, a cover 62 that covers
over the pewiglergomdrationogahe fipdf valve bodyi®dy menber 61 and has a through
hol e 62a, an operation button 63 that is fit in the through hole 62a in a
10 sl i da@bl e mannefigaddsisssenvioaal eidy iBugtresisigngreopettaniwunt 689nd 45 shavwiing
mechani sm 64 that applies a tensile force to the cable mechanism 70 _in
response t anafijg dssheobuttoa wpebatinchidesta casieg mamben Gartheai oh abigched t63 has
an operating element 63a that is extended and retreated relative to the
cover 62, ambatiroopematl W pndjlect & storags dammbérabla,sa exvaancethat erverhe

| ower face of the operating elenent 63a and is held in a support cylinder
61.b of theveashagempheey of iniapeaisg ofitin wﬂiagneembeﬁﬁﬁmmbga%ﬁd@rmghi ned
pl ane 63c is forned on the |ower face of the operating projection 63b, and
a stopper pidedB3chi spdisposdattar BRethateisofit ihethebthromghshele Rz linnad

pl ane 63c. 20 Fig. 5 is a perspective view illustrating the slidi n%i
mechanil®m 6didable 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 61b 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 manﬁer. 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
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The sliding nmechani sm 64 has a slide nenber 64a, which is supported on a
gui de lane 61c formed in the casing menber 61. in a slidable npgagbooshe
slide menber 64a is constructed as a frane to receive the operating
projection 63b perpendicularly inserted in a center thereof. One end of the
25 slide nenber. 64a has a fixture 64d to fix one end of the cable

mechani sm 7glaneWid. € T sRibeidenttlnfed plans! d4ecsmoberitbdasé eoitacd with
slide-side inclined 14 4 May 2005 pl ane 64c. The slide-side inclined plane

64c cones i{Heoheitos&ifOMABIedblahe @3¢ button-side inclined plane 63c. In
the button unit 60 thus constructed, as shown in Fig. 6, in response to a

press of the operat ithg RhepBRNtnA380 tHe kohtactddlead ntlowiedn Bigl anen63c
presses the slide-side inclined plane 64c to nove the slide nenber 64a

leftward i nrsBensy @dvian?r@gadmﬁie apdeniid eldnsie684 0thd battwabdide inekhadi sm
70. When the pressing force applied to the operating elenent 63a is

rel eased, tjlanslosdereesdaahetdnid-sideantidnedipland 64 & in@vBahe pligetmhonbesee
Fig. 4) by the tensile force fromthe cable nechanism 70. 10 The cabl e

mechani sm 7644 neftwead an ithoedroabige abhiand anteagiler foreablf®nr 2tlidadabiover s
the outer circunference of the inner cable 71. and is arranged

subst ant i alhycleaieeNT0i Cihen thé brésbng forde geplial ¥d thd bpetravigg eleabhe 71
(transm ssion nenber) and the outer cable 72 are respectively made of a

flexibl e wigx @andlensbicxhdbied@npambbabiaierdeniedtgitkairikionl podisiodesed 5 t he
wal | of the bathroom One end of the outer cable 72 is fixed to a fixing

end 61d of Rige4) bR$heYemEIDRIrcS From@fthé kebkutnkoRanidini 760. One end of the

inner cable 71 is fixed to the fixture 64d of the sliding nmenber 64a. The

inner gable 71 i Shet balsehglehameabl?y) invltdes adt @inegaddide 72 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
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20 The other end of the inner cable 71 is Iinked with the coupling

mechani sm 80 as shown in Fig. 3. The coupling nmechani sm 80 inc4 Mag0e5 |ink
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 elenent 82 fixed to the other end of the 25 inner cable
71, a pl ungergs¥ bag andronght e 4% and Eh\%aflvﬂl@g rg &Saﬁasséﬁ&%%ﬂ%ttﬁ?i ng
84 fixed to _an end of the plunger 83. The engagenent 15 4 May 2005 ring 84
has a t hr ougiorshdioda §4aapg apredgfe g B@RCB8 passes through the through

hole 84a via a predeterm ned space. The support struct! reQ}Zlg fura(it%ogs to
fasten the ot her Ehfl S8PPeHestTagHI%e ARJNAGHERS 70 1astemdhe r\eRq/ et fBgy 22

and includes _a clanp 91, a 5 gasket 92, joint cy]inder 93, an outer cap
94, an i nnefabdepnephanasmt Heto tgéﬁééﬁth @Qveg?ﬂﬁyazg&441§1 wdesrgeclampndlon s
screwed to a side opening 28a of the casing 28 via the gasket_ 92 a%d hol ds
the joi Bt 3ASKEH2, FBIQIAT LHLBLEE ffe AhANERT Cait, yndRBET 630 |, FNFhBE ween
a flange 90a extended fromthe outer 10 circunference of the support
structure SRskfb98naBA@ BIriegd7si de opening 28a. The joint cylinder 93 has
a connection aperture 93a, which receives, the plunger 83 fitted erein in
a slidabl e mannerlherglamn Odriscipeyadite a sidecqaring %ﬂaogﬁ]&e Sﬁs@geééjé’i“%t
cylinder. 93, while the jnner cap 95 is screwed to the other end t he
joint cyl i @ergasiet PReansl hekdscidls IpantaElinderaPe ip greeisnged MAnRekei Re t he
outer cable 72 passing therethrough and fixes one end of _the outer cable
72 with a maekeub92 THe helderbed@iseds ahallange 19@r  axtergied (fgom; i W&teRe

pl unger 83 passi ng therethrough. The gasket 96 js Ioc{i\t d.in,  the inpner cap
95 to d8al ciusEnyeieRrpe o3the sBRPPHeSITRABICCAD sl amend gfjthg 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 cylincier 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
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97-is disposed in the connection aperture 93a forned in the joint cylinder
93. 20 The spring 97 is spanned between the outer cap 94 and t4hapbodgyer 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

t he coupling nechani sm 80 causes the plunger 83 and the _engagenent ring 84
to nove agaémEagemmentpringSdharef matuened te hhe opigingl PIEitiag ety Figial byve t he
25 driving rod 48 as shown in Fig. 7. Wien the pressing force applied to
the oper attherptegsinenfosd: pEtheesangd’-on the contrary, the plunger 83 and
the 16 4 May 2005 engggenent ring 84 are returned to the original 8osition
shown in Fig. 3 Bbhe flushpradvsidagice&eanyies diet 8 perie§ dmwagthagfonesations ve
device 20 carries out a series of washing operations as discussed bel ow
In the flusts discussedebélow. 2dn the Hashoadee devige plegn nsbpoBsea Heaapesarion
button 63, the pressing operational force is transmtted via the cable
mechani $m 7het eparhsiosnbagenedd, thengrassing opprationalhfore ve thweymitped giwown in
Fig. 2. The novenent of the engagenent ring 84 inclines the driving rod 48
and t her ebytheteabie nsechaalise A0t fhe gngrEgmenhaing 81 ofatheoush vake bodot

val ve 40 opens the communication path 10 42, so that the water_in the back
pressure clé&htieawaéniBef BowdThetmovemenhef thoengazemens izl inglineg the he
secondary water conduit 30B to |lower the water pressure in the back
pressure cliaitog.roget8 ohe thereby theppilet vadveddunsegnalivhe mai n water conduit
30 presses the main valve 32 upward in Fig. 2 to open the nain water

condui t 30. A sufleyinstinaéioni ¢igtheapidet valve1d) apens dhegonmusigation patthe
toilet body 1.2 to wash the bow section 12a. During the washing of the
bow s@8ti i, $04hat hle weater in fhe hackainessupst @xambwdgﬁtls W thrawh tht o t he

back pressure chanber 36 through a .
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 toile‘g body 12 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 graduall'y
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 éonverts 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
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smal | aperture 45 formed in the side face of the main valve 32 to gradually
hei ghten the water pressure in the back pressure chanber 36. Hway@B005

hei ght ened wat er pressure in the back pressure chanmber 36 results in
closing the main valve 32 again to stop the supply of washing water. The
flush val ve device 20 of this enbodi ment converts the pressing force of

the operatipe iadlihed whi atlestldgotcensiliigs faotrgg@hept! dnabled Beeh eragedabl e
71, and thereby inclines the driving rod 48 of the flush val ve body 22. 25

Since the opeFsahi cﬁﬂﬁﬁeﬁéoﬁlod&ﬁthttId'lﬁo@Qﬁt(ﬁféa)iﬂ}bb@émlﬂe €Be iflasaltaleodveicted
into the force in the direction of pulling the 1 nner cable 71, the driving

rod 48 can 20 b§ dMoft 200 badiensuraethekddd epérabiligy. f or ce. This arrangenent
enabl es even an aged person or a person with little power to readily

operate the flushCyatergidden e prRsiie Rredténdated banteprepsiag dpeeatond
operability. Conversion of the pressing force generated by the pressing

operati gn & ke dgreadiparmaitten 6Buht®thd ferdileofolrteof galidgetHoimaerahbiulli ng
the inner cable 71 by neans of the button unit 60 enables the thin

fl exi bl e i npemeaakl o thd Budtde unittb0 caubleavidie thih dRilleShase eaklet TIOtY be
causi ng any buckle. The operation button 63 nmay thus be |ocated at a

position apaid ol afet e 14dgiglistuaty evithoyt c2dsinghasy dagkiabl Thé npeeases t he
degree of freedomin positioning of the 10 operation button 63. For

exanpl e, thautepe63tman thuktbenobstddeyt Heokitt@t agariofiom tled €ugh wilvebedy t he
flush toilet 10. This arrangenent enables the user- to wash the flush

toilet 10 vigd holhist dédii-dlgly an@udithest thés degtder bhdrdelom & hastiteni@gesibhé ity.
The neans for activating the washing operation is the push-type 15

oper at i1on lupletgtioh putidie 68peFat iergnalleEny ofaativn blitoaBs aldyobe hichted 63
is extended only slightly fromthe bathroomwall, while the conventi onal
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.

B. Second Embodiment
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operating lever is extended to a significant height. This structure
prevents the operation button 63 from being readily damaged duday @005
frequent, rough actions. 20 The flush val ve device 20, except the
operation button 63 of the button unit 60, is concealed in the cabinet 18
or in the bathroomwall. This arrangenent effectively prevents the

unti di ness in t heFigeBiiphdirgnbiiemhdludtraghgaoflieh vabma%@n@@\é@@ég ageeond
favorabl e appearance of the flush toilet 10 and its periphery. 25 B.
Second Enboeinhedimest. 4 Ny flaeb5afvededce 408 incbites\s wwll fixatden Atamg 1301 | ush
val ve device 100 in a second enbodinment. The flush valve device 100

i ncl udes a thatlisfattacherh t6 riafisationorecepatWlie farmechin at batrppramiadh Wecess
Wa fornmed in a bathroomwall W (partition wall) and defines an

i nspecti on (ppetitiog Wwall) sendc deBrepameinsppotisnt opaning Hek & Karryratelhdk@d to
a front face of the wall fixation frame 110, a flush valve body 141 that

i s di spasedhan ia detachaprcdtathedhio ddrantolace wilthe wall fissadion rame 13@t&ati on
unit 160 that functions to open and close the flush valve body 1.41. The
val ve act uaflasin vahiet bads604hdhadns alispospdtiar 2 freawspaee RAHhe bathioome 74kt ed
by a built-in sensor and a manual operation unit 10 1.70 activated b

manual oper@ii, cnsl aThelveemtabtiopenatti 560 that fupotionsdperen angudlossh thei t
171, a tilting mechanism 3.80, and a cabl e nechanism 190. In response to a
det ecti on dlush delvadivdent4hct The velve asuntioanunisdyB0 bys arawaiveterdlosensor
of the auto water flow nmechanism 161, the flush valve 15 body 141 is .opened
to flow a supghanisfn h8% kictiyaded by .a bnilt-és senser apds manual operation unit

10 170 activated by manual operations. The manual operation unit 170
includes a button unit 171, a tilting mechanism 180, 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 mvalve
15 body 141 is opened to flow a supply of washing water. In response to a
manual operation of the button unit 171 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 160 are
disposed in the inner space of the bathroom wall WL or attached to the wall
fixation frame 110 and are readilyvaccessible for maintenance only by

removal of the cover panel 120. The respective constituents are discussed

in detail:

(1) Wall Fixation Frame 110

19



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 thet Mapkeos
mechani sm 190 to open the flush valve body 141 and fl ow a supply of

washi ng water. 20 The flush val ve body 141, and the val ve actuation unit
1.60 are disposed in the inner space of the bathroomwall W or attached
to the wall fixatflign9fis amérohiOriewdilbasérateag ithy fhetessliviel deviice 108i imt greance
only by renoval of the cover panel 120. The respective constituents are

di scussed ishatdedfaddtachBfent Df thalcover pahebb20:r afike Wwald fik@tionMarg200B) & g. 9
is afront viewillustrating the flush valve device 100 in the state of
det achnent afhtdgrellyauede plnealesi?nd Thes avabdtahgubar ranfer agpemill 11d. The
integrally nade of a resin and has a rectangul ar franme assenbl%/J 1.11. The
frame assenffitama abiembds 141 bawer loweamfratk?l] 2larauppper firaane 112U28ndartt | ef t
5 and right vertical frames 1.13,113 to surround the inspection opening
114. The f hndhright wertioalyfraddesahtB,ihad toadureoaed dheiiospectian vpontare llécat ed
in the inner space of the inspection opening 114. The wall fixation frame
1.10 is fi x@hetfiugthealyatbudyold ahd the valtdactimbivn whidtd alllocatedfipuhe
fixtures 115. Fig. 10 is a perspective view 10 illustrating the wall
fixation framerdpa@epfitbe inspatticactprenngtld4t he bat hroomwal | W. by neans of
the frame clanps 131. Each of the fixtures 11.5 has a front fixture

el ement 115a pr ot Thdewall fomatidre fragnd i1d81is fiixadetal 113e baWaradm meall Yéhtwithof
the wall fixation frame 110 and a side fixture elenent 115b extended from
t he base of fialmee falamipsf 181 uaie feterfexiurds 15&. t obver dLQ He &iphgspective view

10 illustrating the wall fixation frame 110 prior to attachment to the bathroom
wall WL by means of the frame clamps 131. Each of the fixtures 115 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 115a toward the side

15  face of the vertical frame 113. A fixture recess 115¢ is formed in the front
face of the front fixture element 115a to the side fixture element 115b to
position the frame clamp 131. A notch 115d is formed on a lateral end of
the side fixture element 115b. A nut receptor 115e is formed in the rear
face of the front fixture element 115a to hold a nut 115f therein.

20 The frame clamp 131 has a front piece 131a and a side piece 131b to
be formed in an L shape. A slot 131c is formed in the front piece 1312, and
a circuiar aperture 131d is formed in the side piece I.Sib.

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 110 to the bathroom wall WL sets the frame clamp 131 in the



15 face of the vertical frame 113. A fixture recess 115c is forned in the
front face of the front fixture element 11.5a to the side fixMpe2@80%nent
11.5b to position the franme clanp 131. A notch 115d is forned on a | ateral
end of the side fixture element 11.5b. A nut receptor 115e is forned in
the rear face of the front fixture elenent 1.15a to _hold a nut 115f

t her ei n. 20fiYturef regges dlaapithei1fifareal ¥ ond feimerarardy anthdposely deldsi ace
1.31b to be fornmed in an L shape. A slot 131c is forned in the front piece
131a, and screwr t3lfawigpehe mus ﬁ@fdnitélef detrddlrn The pricdedwiecthen dsivies Fi g.
11 is a sectional viewillustrating the wall fixation frame 110 attached
to a side wanothersceswt sl ehintartdensineilpr \wpestuneehdkd.ofo andofrafie frgne| anps
131. As shown in Fig. 11(A), the _procedure of attaching the wall fixation
frame 1.10 tlemmé3baprbeditearall Wlket Sindsethe antchcl bithist Brmad tha side4 May
2005 fixture recess 115c of the fixture 11.5 and tenporarily and | oosely
hol ds a B scwvely 1Py ofiithh varéicalitframestl], ihenecremotl 318 1d0esThet prReAsSHELE t hen

drives anot her screm/131ﬁ into the circular aperture 1.31d, so as to fix
the frame Ruespphe3ide walhdlda but weakesvie fighweel thdingetlz pressnd againsgt ned
inaside 5 wall_11.3a of the vertical frame 1.1, 3, the screw 131g does not
excessi vel ythegragbscamevall FElwatere 1B frumephaad tHelsttemparardy fedd fath | y
pressed against the bathroomwall W.. Here the frane clanp 131, is,
t enpor ari | yheedctewi 1hif and is sravable slangpee Blot i igHicean ophigeeHePeIBONI 31c
to an optinmum position. The screw 1.31f is tightened when the frame clanp
131 conmes i sereysd 31fosclaghtemedwvbrnt the Sjagec whampwidl comashEtexdasf e of
Fi g. 11%8), t he di stance between the wall fixation franme 11.0 and the side
wal | WIB i soakgsarvael theoade walhWiily, 11(_A) to L2, due to a di nensional
error of the wall fixation frame 11.? and a wor ki ng .
In the example of Fig. 11(B), the distance between the wall fixation

frame 110 and the side wall WLb is expanded from L1 in Fig. 11(A) to L2,

due to a dimensional error of the wall fixation frame 110 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 131c. Even if the bathroom wall WL has
some working error, the wall fixation frame 110 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 171 of the manual operation unit 170 is
mounted on the button mounting bracket 118, and a battery box 167 is
detachably mounted on the battery mounting bracket 119. 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



error of the bathroomwall W.. Even in such a case, the franme clanp 131 15
can be attached closely to the side wall Wb by sliding the fraggyebegp 131
relative to the wall fixation franme 110 and changing the fasteni ng position
of the screw 131f along the slot 131.c. Even if the bathroomwall. W has
some working error, the wall fixation frame 11.0 nade of resin is not
damaged by wapBlbechtcunsedflatar. excessive force in the course of attachnent.
20 As shown in Fig. 9, a button nmounting bracket 118 and a battery

nmounting bracket 119 are di sposed on the | ower portion of the wall fixation
frame 110. The button unit 1.71 of the manual operation unit 170 is

nmount ed on (HStbuttivon amoludttiangmienaof élovet Panedd80a battery box 167 is

det achably nmounted on the battery nounting bracket 11.9. The structures 25
of the button noufigi A§ israatiost vid® Hudttaterd bhve Sraghnvalve ideyidsr 20ket Tha 9,

as well as those of the manual operation unit 170 and the battery box 167
21. 4 Mdy 2@08r wiankel BB0 ds scuiabddsy steel plate)arst suattackedatmitha wa&%mﬁo@f
Cover. Panel 120 Fig. 12 is a front viewillustrating the flush val ve device
100. The GSfreowell(ptmbé id20ans wetlsthe hhtlsmom el Wat eThadoiver aanakch2@ to
the wall fixation franme 110 to be in plane with the bathroomwall W. The
cover panelhds 2@enbasopersiegstt] tpestieme 4 hadytdeteetden wensoth el sefetlereimn
sensor 1.62 set therein and a button opening 122 to all ow access to the
but t on uni taxid’ 4 butTdheopaviag 1Rt alle@ dcsest toatiedbluttonfuout 1¢dr ners of the
wal | fixation 10 franme 110 by neans of Phillips head screws 130, each
passi ng through &hescorvenghndlrifiyts agkehdd 24 foTiheopivrs|dfpgbeteall fomtéams 1. 30
are in plane with the surface of the cover panel 120 to ensure the good
desi gn 16f f dtame FiQbylBenssafsBbillipsdieadi sweis| 13Q,readbngassingcidrenghamel

120 fixed to a

screwed through hole 124. The Phillips head screws 130 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 116 b°y means of the Phillips head screws 130. Fig.
15 14 1is 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 Whe;lv
the wall fixation frame 110 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 116¢ to receive the nut 116a set therein and a sealing cover 116f,
The nut recess 116¢ 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 116d. A notch

116h is formed at an outer corner of the support wall 116d to be extended

[
o



nut fixation assenbly 1.16 by neans of the Phillips head screws 130. Fig.
15 14 is a view seen fromthe direction of an arrow 14 in Flg4m3 QE@Eh of
the Phillips head screws 130 is fastened with a nut 116a recei ved in the
nut fixation assenbly 116. The nut fixation assenbly 116 is constructed as
di scussed below to facilitate attachnent of the cover panel 120 even when
the wal |l fi¥kas b Fecsfe 11920 has sorre d| mensi onal error due to shrinkage of

20 the resin. The_nut fixation ass 116 H}%Udes ort wal | ]Jaﬁ%Gd to
define a nut recBesnytidbais selcief ’t“h%e‘%‘?ﬁ% }Iég FOvET ot

sealing cover_ 116f.  The nuf recess 116¢ is me f recei ving
the nut 1168 honded wia fhe Hidileﬁvegﬁ% FHe FEees! Lﬁgﬁl mﬁc%rug l}rgc%‘g@salv Y to
be filled with an 25 adheswglsformadl enln f eoﬁéthe support
wal | 1.1.6dPrexenbt the nul dh6s dram dyepring offt %F% 1323} € RUHHOFE wal |

116d to be extended 22 4 May 2005 fromthe r 116 The,nut. 116a,1s set
in the Rut ¢idbegwieh 146h f%eé%tg‘éé}lpﬂ%’f cvﬁ%ﬁcl‘i%%;ﬁusf?%t @:@?ﬁl"?én?h

adhesive in the recess 116g. S structur ve pr nts .t he nut
116a from die6ps REPHRP fcr]@nt«%\/gﬁ aheqcess 3 366¢ I?Hg%ﬁ:bés@v&% ot Jhroveh ihe cn
116h formed in the sup&gpt wal | 116d causes .t he aﬁhem ve in the }Pllrecess
116g not t oeepterdlfge RBE 621 K acHifingypre 8’6\[?”6 HPGUGR St AT

Fixed at arbiaties| TRBIECHIEbs GRopyo e - HihaabeaveTnd ey Bof HELp o G2 o

he 10-ph [iepsnhdaees 1B oT 0t ETepE S TiadP e ForRETd ) ﬁh

P hi d0st Pioblirehond e A40. | TRaRA S Sife| VLoP SBmehEIoRG o Erade ﬁ;l“
end of the nut 116a, which is movable in the nut recess 116c.

In this structure of the nut fixation assembly 116, the nut 116a 1s
received in the nut recess 116c with some allowance, so that nut 116a is
movable in the nut recess 116¢ 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. 15 is a side view illustrating ﬁhe cover panel 120 in its open
position. The cover panel 120 is temporarily held on the wall fixation
frame 110 by panel stdppers 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 120 and a catch 126b extended

from the base 126a to an L shape. The end of the catch 126b is hooked on



received in the nut recess 116c with sone all owance, so that nut 11.6a is
movabl e in the nut recess 116¢c prior to fastening of the Phill4 payl2ees
screw 15 130 with the nut 116a. Even if the wall fixation frame 110 has a
significant dinensional error due to shrinkage of the resin, the structure
of the nut fixation assenbly 116 desirably absorbs the di nensional error
and facilithe lawerobpmeohlHg of the nut fixation assenbly 116 relative to
the screwed through hole 124 of the netal cover panel 120. 20 Fig. 1.5 1is
a side viewill usil‘gaphﬁgl {1 B8 ix Boeke hma chappmoynting et Jgsiattashedrre
cover panel. 120 is tenporarily held on the wall fixation fra 1.10 by
panel . stop§§?§e%26?%22Péhﬂ‘EVEhQ?ﬁelégp'WH@-ﬁdﬂ§11§§%¢BbP§e‘¥g§?@§@°§re
nounted on both sides in the |Iower portjon of the rear face of . th over
panel 120, héke baingeogkedein 3UBABRFRZIDECHHS U Basthe SBRSHBOEHAL tHE ¢ he
rear face of the cover panel 1.20 and a_catch_126b extended fromthe base
1. 26a t @ anvellskeeon fraane 4d 0 aYith mecload 8Rb ppaleiothgpsided on 23 4 May 2005
the lower frane 112L. The chajn_133 iis hooked in a chain nDuntjngbbr cket
123 attached to The CPER PRAEE 18P 1BHAUSOVEPIEeR 011 B8 ‘QFER RPTEIOPRPY 88a on

one end thereof, while being hooked in a pounting hole 112Ua qn the upper
portion of R#eel stoppgys W@(&Pgdﬁ%ﬂ%w the @g%nf hdg 29 ﬁ%t‘i%’g?ﬁt%‘ﬁmtdh’él dRher

side. The cover panel 12Q is thus supported_on its |ower portion by the
panel stopp’é’tcgnfé@t%?ﬁ?dtqféﬁeh‘iﬁfﬁg fijiSPtE% #1433, so as to be attached in an
inclined state to the wall fixation franme 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. flLush val ve body 141 has the
construlti o) %%@qtyr%amdépew@qnﬁaqf%ﬁls héalve Body 141

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
142¢ formed between a primary water conduit 142a and a sécondary water
conduit 142b, a pilot valve 144 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 énd closing operations of

the on-off solenoid valve 150 or in response to an action of inclining a
driving rod 143a of the main valve 143 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



first enbodi nent, except that the flush valve. body 141 has an on-off
sol enoid valve 150, in addition to a structure driven by the magaabods
operation unit 170. The flush val ve body 141, has a main val ve 14% that is
di sposed in a casing 142 and is seated on and rel eased froma val ve seat
1.42c forned between a primary water conduit 142a and a secondary water
condui t 142paistapianet byaflstachnhitdfat coeguhatrderwatZy of theacdmnk ldlesher e
chanber 142d parted by the nmain valve 143, and the on-off solenoid valve 20
150 att acheghati® vatveupirandaties pllosvalredf44. he casing 142. The flow of water
fromthe back pressure chanber. 142d of the main valve 143 is supplied as
washi ng wat er andfigt aprsd, séotioned pans allustrapery tiy endftsdenng wpee dthlons of
the on-of f sol enoid valve 150 or in response to an action of inclining a
drivi ng rodTHe 43e0fffsoldimiduiaive dl50eislretdivandiran e@stingnl5df anésnohideg dahe
driving 25 rod 143a to its upright position. Afilter (not shown) is

di sposed i nadthetiopr mvduye Videandoaddiaphidga odlvehplid Usi3. valhee abuhtidmdl and
is accessible for 24 4 May 2005 mai nt enance by detachnent of a cover nenber

1.42g of thaogaki 1FR b42,a thagnerrbdil MRay e dluhger d5@btdréven nptandhtoenliEdy.
Fig.. 17 is a sectional viewillustrating the on-off solenoid val ve 150.

The on-of f aeitetndofdeymmakndd cofl IEkeiaredaispring a52ngrd&sinatteipluhgeles an
5 actuation nodule 1.52 and a di aphragm val ve plug 1.53. The actuation

nodul e 152 1529 dowagnaid ¢oithelB2awirg. pl Tingeliaphfddmdralvenplyg 458 Haswa by
excitation of the magnet coil 152a, and a spring 152c pressing the plunger.
152b downwatidphragrhe 5¢aditergon $he eddafithagasinzl 15 phdg disBhirmsmaupgoaphr agm
153a fixed on one end of the casing 151. and a di aphragm support 10 el ement
153b suppordiémgne IE8ht sappesing an cohtiadepditaphioiginel 83phragth 1dshi mexl a
pressure chanber 154. A communi cation hole 153f is forned at
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 153g is formed in an outer
periphery of the diaphragm 153a to connect the pressure chamber 154 with
the back pressure chamber 142d of the flush valve body 141.
The opening and closing operations of the on-off solenoid valve 150
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



the center of the diaphragm support el enent 153b to communi cate the
pressure chanber 154 with the secondary water conduit 142b. CnEMagQg@gng of
t he conmuni cation hole 153f is arranged to be opened and cl osed 15 by an
end of the plunger 152b. A small aperture 1.53g is fornmed in an outer

peri phery of the diaphragm 1.53a to connect the pressure chanber 154 with

t he back prkadumeeshaebedrambdprd48fl tdsalts| s hpenmingethrodinsh »dlveThedsoddai ng
and cl osing operations of the on-off solenoid valve 1.50 are described.
When an opeshownsingdak. i16. t r@heni at edsing sigmad ctsubtansmitkol donl @ wE@e t he
plunger 152b is driven up against the pressing force of the spring 152c.
The wat er i driving piresisuitd tohtdetastuaan mhedule| 16\is oouthe contranyhthenplunger
communi cation hole 153f of the di aphragm support elenment 153b, so that the
di aphr agm 153%2b i0of thefaosdatipnbypodhle Wa2as drensdowrf tomedhes thadlowpmasbur e
chanber 142d of the flush valve body 141. The water in the 25 back pressure
chamber 5142akeaf oft the tomstunightienbody 1H58f. Thedooer diragiyre of thanpdessure he
secondary water conduit 142b. Drai nage of the water in the 25 4 May 2005
back presswhamchenBéd thedgrashallysinareagrsnionipwerethe destphrdgre visddy plug,
shown in Fig. 1.6. Wien a closing signal is transmtted froma val ve
driving cirkii.t Wésnt thet pueesaurasaappiedrod dlogh 18¢es ohthehdiapdwagar ¥53a hze
plunger 152b of the actuation nodule 152 is driven down to reduce the flow
path 5 aredaléntdih therdtaphcagioraliepdug 358 is Thatitaheighieasthe prassurhien
pressure chanber 154 then gradually increases to | ower the diaphragm val ve
blug 153, thdmokimessessdrasbappiPéd Shibdokes uclush vahe Bodphtagm 153a
are bal anced, the diaphragmvalve plug 1.53 is shut to heighten the
pressurl® in the back pressure chanber 1.42d. This closes the flush val ve

body 141. 10
(4) Valve Actuation Unit 160

As shown in Fig. 8, the valve actuation unit 160 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 161 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 120 and has a sensing plane 162a 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 164 to the actuation module 152 of the on-off



(4) Valve Actuation Unit 160 As shown in Fig. 8, the valve actuation unit
1.60 includes the auto water flow nmechanism 161, and the manuaMa@Reosti on
unit 170. 15 (4)-A Auto Water Flow Mechanism 161 Fig. 18 shows the auto
wat er flow nechanism 1.61 attached to the upper rear face of the cover
panel 120. The auto water flow nmechanism 161 includes the body detection

sensor 162, sgleMaldvealdel MOGiaCh 1644d 116264 ThetRerat ssliiektied hes bRéYattatgct i on
sensor 162, and a power source 166 20 supplying electric power to the body

detection sgfnsorg7 162rcaBflet fou A A &atféiivd RUesdinC UiThd GhttdhebbRdys7 is
detection sensor 162 is attached to the rear face of the cover panel 1.20

and has a sgitsicREbR! AbdenieH38 thXMRAIRGviAohREngSAASREL DPRNI Ng 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 transmtted
to the valve driving circuit 164 and is then sent fromthe valve driving

circuit s1. 64)1) tNIgnast OpkrOHoN Mg 7052 of the on-off 26 4 May 2005
sol enoid valve 150 via a | ead 162b. The power source 166 has the battery

box 1.67 to receifig. 19 a WA ZBAtAIdceRDnhN Qs ﬂlusfb@tiﬁgtth@@érﬁﬂ?érjkﬁf thé
det achably nounted on the battery nounting bracket 119. 5 (4) -B 1. Manual

Oper ati on Yitkod %8t AT o 9hb Smanlal ioperifbn st imal Migewoi {d usidreicang t he
peri phery of the button unit 171 of the manual operation unit 170. Fig. 20

is a verti Cé@btioﬁ@PHeQ&ﬂ_@ﬁuéﬂr@WnE' thdsEitdbh Rehit NF1PUFEEM UM h sbéfionaFvidw 21 1S
a sectional view showing the button unit 171 of Fig. 19 prior to

attachment dhowiifg et b@itodOum@urti 8f Fsathiridltd atfdchma? t6 the $REEd0ONal
view showing the button unit 171 of Fig. 19 in a pressed state. As shown
in Fig1019mbhetiBtErapkeNi18.17kig. 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, é support fitting 175, and a rotary member 176.

15 As shown in Fig. 21, the operation button 172 has an elliptical
operating element 172a 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 17Zc 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 110, supports the operation button



is nmounted on the button nounting bracket 118 of the wall fixation frame
110 and includes an operation button 172, a button support nenpghy24ds, a
spring 174, a support fitting 175, and a rotary nmenber 176. 15 As shown in
Fig. 21, the operation button 172 has an elliptical operating el enent

1. 72a having an outer surface functioning as an operating face 172b. The

operating elerentudil danhsntPasRd alldwea poesiny aberdtape 4ol henaunddé hedgood
design effects, and has a concave curve around the shape of a finger to

ensure the {a30rabhe angedidy 1Y3a/aylal fidhieal 73y dp@aéd arohhdcits Sodr
protruded fromthe rear face of the operating elenent 172a. A slit 172d

and a cat cheitidafdeaee Bind. is2RedtetHobiBdnonotheingsraeket Ne8 Myl inednk @l
projection 172c. A center pressing elenent 172f is protruded fromthe

center of thginbeadreh@Ce78d. tAasllingalpergur) eMBnts I2maed dnptss gibdeobglly t he
cylindrical projection 172c. 25 The button support nmenber 173 is nounted on

t he but tson 1MB&Ed Bgppdrtabkelpetdfingfeléhental7Rafinxatlidabler @amndt. OA gidports
the operation button 27 4 May 2005 172 in such a manner as to allow a

pressi ng opdeslen®n,73dnd foased oguihde belf/thelb@aon Bugpgut aenbiosdy1 713.73Bhdas a
flange 173b forned around its outer circunference and is fixed to the

but t on nounhiidg ddémeketl 7848hay areads §linder Xi78g wihenulddgpeftialel UT3TY
aperture 1.73c is forned in the guide body 5 173a to support the operating-

el ement 172ghich guildsded eyliadmenl plo@dtida 1722etien slidadde isahoenedlion t he
end of the button support nenber 1.73. The guide elenment 1.73d has a guide
cylinder 1%3@ndiridal prajeceonaictdontradctsits dismedar giti thesslithe7 2y binddrdesl
projection 1.72c in a slidable manner. The «cylindrical projection 172c
contragbs idverdhametds 1ae,tddeasstd be preshednicits tHe gulde aperturbe 73dtaakl Hel 2e,

so as to be pressed into the guide aperture 173f and be
supported in the guide aperture 173f in a slidable manner.

The spring 174 is spanned between the operating element 172a and
the guide element 173d to press the operation button 172 in the protruding
direction (forward). The éperation button 172 pressed by the spring 174 is

15 fastened to the button support member 173 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 176 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 175 to be pivotally
rotatable about a pivot 176¢c. 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



supported in the guide aperture 173f in a slidable manner. The spring 1.74
is spanned between the operating elenent 1.72a and the guide‘eMg?gom51”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 nenber. 1.73 by means of the catch 172e. The support fitting
175 is an Ligbaped fixture fixed to the end of the button support nenber
173 to support the rotary nenber. 176 in a pivotally rotatable nmanner. The

rotary menber 1. 78s iasciibed pubsioasky, ahé ynahtihlasgeiadionphiaiteb’0 whirdurtage
each other and are integrated with each other, 20 and is attached on its

base 176a tentthe supeRmothtineNgratkéd 118 dfethy wellakikytionofraibli ®0.abThe a
pi vot 176c. One end of the rotary nenber 176 fornms a pressure end 176D,

which is prigsged ByubbiecChidit ANSSH pbtehs® ripwlaadl frokd thbeembawaf the
operation unit 170, a push of the operating elenent 172a of the operation

button k72 ps@essemme 1167 ol aksng fetiapeapertdZa 118 Agafinfkiz the Huessi ng
force of the spring 174, so as to nake the end of the center pressing

el ement 172fuppotrat@etdiRrr 07ar y Thtaiing 78pahavd 118d Riasoin@8iple Miya 2605
176c. As described previously, the manual operation unit 1.70 is nounted

on the but tiajdteions NA8Er Ankedd LISngf thdeinnal | cirtyatféntidlamell . thredihe
button nounting bracket 118 is protruded upward fromthe center of the 5

upper framWhed2th@ngufias suppork Ntheapiadrt 076 Al fher obbxdtieh thertbut 17D
support nmenber 1.73. The fixing aperture 118b has nmultiple fixation

proj ect i ongnddiPerhtydekaiongiidetddneo tier Suitfgespanitiad 108b) thdandeiple When
the button support nenber 173 with the operation button 172 incorporated
t herei noi s fixRgid pebjecdiond hesd hxd peesapébiyute dutk8lfacd bftiabtitphasupport
member 173 and are elastically deformed, So that the button support
member 173 is positioned on the button mounting bracket 118. The button
support member 173 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 184, a spring
185, a support member 186, a support ﬁxtum 187, and a rotating member
188.
The fitting member 181 is fixed to a side opening 142f of the casing
142 via an O 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



10 fixation projections 118c are pressed by the outer face of the button
support menber 173 and are elastically deforned, so that the 4HMayaa0s
support rmenber 173 is positioned on the button nounting bracket 1.1.8. The
button support nenber 1.73 is fixed to the button nounting bracket 118 by
means of the fixing screws 173g. 15 (4)-B2. Structure of Tilting Mechani sm

180 Fi g. 23ph $ha axegl bdital ofithw fidtings daabbag18heahd lthe ngres@efeabas 18280 and
its periphery. Fig. 24 is a sectional viewillustrating the tilting

mechani sm deQnitheditRimsadushdide 181 ihid lidgblsrahants mTRIprawsuivelbsr a
fitting 20 nenber 181, a pressure bar 182, an inner cap 183, a. gasket

1.84, a sprigw hat8® pressuppseins®@nbe2a 1806, a aldvipRoslenidntt U8Zb, 18 Riclande a
rotating nenber 188. The fitting nmenber. 181 is fixed to a side opening
142f of theopasi a9d idthgrutal antiesingtHaarbyserlanl®f sfsdreang®©k3dad o the xed
to the casing 142 by 25 neans of a fixation screw 181f, while an insertion
fixation elmesinglddmens 1973 eFiieH dofied inbe cohitet Gpighithe rbddfing Andinbet ng

t hrough hole 18l1a is formed 29 4 May 2005 on the axial center of the

fitting menssy, id &Brmedtsihbhe aicaspherival shap and cos@brt thd preskidg fopge

t hrough hole 1.81a in a slidable manner. The pressure bar 182 has a
pressing elgrBptrolf2ag aneindednB8iingo aleowinly H8cHIn thd akiadrderectonne @mnd
integrated with each other by neans of a screw. One end of the 5 pressing

el ement 182ad whilehd GO1RS elothéniC 0BLIALS avdanpetin® ineliatithg-drivmgerod 14388, is
formed to have a hem spherical shape and convert the pressing force of the

rotati ng nmepharits la®@al side. a AewipierimhcE8dopidesakiraligidithegiressureOrer end
of the driving elenment 182b is arranged to incline the driving rod 143a
10 182 perpendicularly to its axial direction to fasten the pressure bar 182.
The inner cap 183 is set on a screwed element 181c to be attached to
the insertion fixation element 181b of the fitting member 181. The gasket
184 1s 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 187 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 187 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 141 as shown in Fig. 24.

25  (4)-B3. Structure of Cable Mechanism 190

The cable mechanism 190 includes an inner cable 191 and an outer
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fromits lateral side. A stopper pin 182c passes through the pressure bar
10 182 perpendicularly to its axial direction to fasten the premaypeodar
1.82. The inner cap 183 is set on a screwed elenent 1.81lc to be attached to
the insertion fixation elenent 181b of the fitting nenber 181. The gasket

184 is placed, jn_the jpner cap 183 d is hel t.he support. nenber _186.
The gasket tablesias The iBuperabler Sem@r#i %fld a %éééb 8fW%rﬁ@”§]£’t§s%ﬁ§r1@tB’&r
182. 15 The.support fixture 1.87 and the rotatjng.nme r.. 188 have the
shapes si ni FFP4CEODNORAN1IBE %%t%awﬁfﬁet hﬁahlwvaigﬁyhle‘}lrot 7Y eRdnpler
176 shown in Fi.g. 19. The support fixture 1.87 is fixed t eri phery of
the side op&h?n g 9blgr 19has £aupleg Wi %rgﬁ?ﬁwpﬁgﬁ)@ﬁ#fﬁaﬁﬁ%ﬂ%@er
188 to be pivotally rot bl e about,. a pivot 188c,  One end of the rotating
20 nmenber 18BS¥AIGHE uaﬂpﬁ&hpwne%ﬁ%af&ta@d& gﬂweelbcf é%swéeggvltgé%e
Pivotal rotation of the r ti.n nber 188 press the pressure_bap,_ 182,
whi ch then ﬁ%?églgag%ﬁnhhé%r i 05&8%55#@1% @@egamsn% @%sﬁq 13 858t §30p ket he
flush valve body 1.41 as shown jn_Fig. 24. 25 (4)-B3. Structure of Cable
Veehant am 1660 FRESSIbe arenaablarias Soe #ﬁ%@%@@lﬁﬁ}@ﬁﬁeﬁ%@ﬁw%@aﬁa an
outer 30 4 2005 cable 192. The_inner cabl 1is de .of flexible
wire and is%%ta“%ﬁ?ﬂﬁélpﬂoﬁg @HeoﬁSJég&ﬂlﬁ%@nmﬁc;@eﬁwgﬁﬁacwé%ﬁ%va| ve
body 141. One end of the inner cable 191. is coupled with the rotary
menber 176 of the manual operation unit 170 shown in Fig. 19, and the

ot her end i%%%gu Led(ﬁgth the 5 rotating nenber 1.88 of the tilting
mechani sm 1 AOWARS APEIAJI0n®3. The two ends of the outer cable 192 are

respectjvely fix to e support fitting,.175 and the support fixture 187
by mean¥ of cabl gﬁﬁﬁé xf%m%c PQISPe FGShing) ORGEAGIANG- QpeisrP ofte tWO

different types of washing operations; automatic actuation of the flush valve
body 141 by the body detection sensor 162 and manual actuation of the flush
valve body 141 by the valve actuation unit 160, for example, in the case of
malfunction of the body detection sensor 162.
15
(5)-A. Washing Operation by Body Detection Sensor 162
Referring to Fig. 18, when the body detection sensor 162 detects the
human body, a detection signal is transmitted from the body detection
sensor 162 tov 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
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10 The foll ow ng di scusses washi ng operations. There are two different
types of washing operations; automatic actuation of the flushlymbygooyody
1.41, by the body detection sensor 162 and manual actuation of the flush
val ve body 1.41. by the valve actuation unit 160, for exanple, in the case
of mal function of the body detection sensor 1.62. 15 (5)-A Washing

Oper ati on byr&ogygs Retcecifithe speitgor74 462 niekey tHen@ dter bréssidPelashi@nt 17TEf body
detection sensor 1.62 detects the human body, a detection signal is

transm tt edpfenoHehercbothe sied eTEb ofiths ensey M&Abee 1UBe Takwetdyi Mehther
circuit 164 and further to the actuation 20 nodul e 152 of the on off

sol enoi d vallye atbé:dihgly esptuss€bdud thidepistet €C6¢ tnpulithBahnet bebMat®r (the t he
back pressure chanber 142d of the flush valve body 141 is drained to open

the flush vedate oidty. 29)1. .Wheh-tBe iaBuahb)ABHI irgp Wled atheorvtabingemedberg t 0
Fig. 19, a push of the operating elenent 172a of the operation button 172

presses 3 n 18® ofpRe atlthig sleehBAisrd 138 Agatdrsibddiethidlp# oVHBR2 AiSshyves $hng
force of the spring 1.74 and nmakes the center pressing element 1.72f press

the pressurBigeri. 17Bbe @frebierer oh@ri88eobele kofingd heembeariddmrededingly 6
accordingly rotates about the pivot 1.76c to pull the inner cable 1.91 (the

state of Figresd@) th¥yzasddie baneR2caliestltled prssspng Ifeste dfhche opdhErigsENDEr
5 188 of the tilting nechanism 180 rotates about the pivot 188c as shown in
Fig. 24. Thia psgasseaoeiid hoS8meaft dftter pisatufgbaemisel the fivdagalcneaky
presses the pressure bar 182 against the pressing force of the spring 185.

I n responsel82b phessapwhaediivolg tdik 1pBesswhe fash adzk bbée 1dii to ogereltkaent
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 100
For the purpose of maintenance of the flush valve device 100, the
cover panel 120 is detached from the wall fixation frame 110 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 126,126
with the lower frame 112L and thereby open the inspection opening 114.
The flush valve body 141 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 110. Maintenance is attained by

removal of only the cover panel 120, while the manual operation unit 170 is
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10 flush val ve body 141. (6) Maintenance of Flush Valve Device 1.00 For the
pur pose of mai ntenance of the flush val ve device 100, the cov&maggg@g 120
is detached fromthe wall fixation frane 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 i Eo&}ﬁlléﬁw(rﬁhiﬂh)é hedvhReBady PMYadERRMrrohgéenpafehiressthenRRids
126,126 with the | ower frame 112L. The procedure then disconnects the

| eads 162b gpshralfiiy.at their connectors and lifts up the 20 cover panel 120
to rel ease the engagenent of the panel stoppers 1.26,126 wth the | ower

frame 1.12L and thersplwrOperithes) W&ﬁﬂe BRENig2Gofltkb tilthhe riddhshival ve
body 1.41 shown in Fig. 9 is accessible through the inspection opening 114

for maintenagods lbeateldeos tthuClayéladide e thleugfivired ved deadaCacisdf . a phesgranual
operation 25 unit 170 is fixed to the wall fixation unit 1.10. M ntenance

i s attaigedidigrvdleMuahetimeNmiiReE0MEd, fPRBRAMDE) rephickdrdrt®rbdttahg
operation unit 170 is 32 4 May 2005 coupled with the flush val ve body 1.41.

This arrangefeR fERSUIeSht Bugoedlvopedabidi, tthis Asredtone doabfégthd Gildthe
pressure bar. 182 of the tilting nmechanism 180 is |ocated on the |ateral

side of thevglikbvidahidehd A3anacl s $42 tobeseidild detd@edad fterbethb@ltdfiBe Of
mai nt enance, for exanple, replacenent or cleaning of the filter in the

flush val vecdyed¥ndshber 14RESofsheUtidH eakRAddgs14he Noltebublabme wérk HRd t he
main valve 143 to be readily detached after renoval of the cover nenber

142g of t heddthubmevdlatrl Bochmpdsitiohimftthewlsomrchanksh ilge isdeyatfdeal and
deconposition 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 188B (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 191 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
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10 the mai ntenance. This structure thus ensures the favorable operability.
(7) Modified Exanples of Tilting MechanismFigs. 25 through 2§ mgpm@dqree
nodi fied, exanples of the tilting nechanism These nodified structures of
the tilting mechanismare 15 applicable according to the structure of the
flush val ve body and the | ayout of the operation button. (7)-1. Mdified

Exanmpl e 1 ApidthtddD fis harfitsingl 8QEnboows 1inahidga cuplingl pHes ES&UPppPDhé
fixture 18 and a pivot |ever 1.88B (pressing force conversion nenber) 20

support ed os;ideel W pREsdshthrsUpR@nle dridkbiitlee déBHaped qupding plnte ABACADI e
manner. The inner cable 191 is linked with the other end of the pivot |ever

188B. In respBgBetiAnar pible DI1 ihEnksderithabeathed bndroflihe diupdisig matef an
open arrow, the pivot |lever 188B rotates about a pivot 188Bc to press the

pressure bargsi®2. 2 %edpomsd- toMdGidll od thxdapke cabke UOILtinntherdideatioanf1:H0C
shown in Fig. 26 has a guide 187C 33 4 May 2005 protruded froma fitting

nenber }81Gpamta@o®OHid g Iph@beatb8ESC Theguided dleng 8RE guads @87CHbqurghs one
end of the disc-shaped coupling plate 188C, while the inner cable 191 is

l'inked wi t khkhgregéerbantsDiviikekesinkithg peiralle]l attBfde. I n 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. Mdified Exanple 3 A

tilting meqhippi B19difiS@ BxashewB i n Figs. 27 and 28 has a support 10 fixture
187D and a swing |ever. 188D. The swing | ever 188D has a base
A tilting mechanism 180D 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

15 lever 188D swings to press the pressure bar 182D as shown in Fig. 28.

C. Third Embodiment
Fig. 29 is a front view illustrating a flush valve device 100K 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 171E of a manual operation unit
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188Da on one end, which is supported in a fitting nmenber 181D in such a
manner as to allow a sw nging novenent. The other end of the sjywag2beyer
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 1Tbgrd Enbodinment Fig. 29 is a front viewillustrating a flush
val ve device 100E in a third enbodinent. Fig. 30 is a side view

illustrating the fidistn M3l ¥ @ec@@¥hEE viedP iR atihe the iyﬁér\ﬁﬁoﬂﬁt}ibcﬁaﬂlos\f

has a flush val ve body 141E | ocated in a rear space of a bathroom wall

and is accegghBbg o eTRI (R .eMRRE Qv Il SRatioefraedy 130Hanefudclen Banhreameval |
W.. The flush val ve device 100E includes a wall, fixation frane 110E, a

cover panel 1120EnRAGAr VAPt §CAteaL1 DM UThe 6 frde addit hAA the fde
flush val ve body 141E. The wall "25 fixation frane 110E and the cover panel

- 120E ar & usgghgdit 4RI R abOB¥ed 464 BE ba@Rrc»eN 111 102 byaneads bpélhaihidpi t
1. 71E of a nanual operation unit 34 4 May 2005 170E. Fig. 31. is a

sectional . MeaVhdrk! UBIE aifl Bdté P eRitPhald sefewdra1vd. | TH X3l ofetbeAbR
110E. The wall fixation frane 110E includes a front frame 111E and a rear

support pl adepsdd - 14BE dhE ifd QPlvidg difeukldie ARANEOE ohelle WalURRibn BhAhE
1. 12E are fixed to the bathroomwall W. by means of clanping nenbers 1.13E

of bolts anfigmit SFRRHg Se4 &N s HISE, 1T (RedFigd8bRalé 88t 018 €RS UppePHbrApd 1t

driving circuit are nmbunted on the wall fixation frame 110E. FiXing
magnet s 115&di8Eldwa&epbittbn SOheafrenf BlarRd 111E tdRRGK AR EdvalR é)a%fé@ 120g, | ower

portion of the front frame 1.11E to draw the cover panel 120 10 so that
the cover panglatl@QEchFerapiRneoE qstdieadidld td kxat- AN A Eoke 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 actuatioh 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 171E, 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 valvg device 100E of this embodiment, the button unit
171K is fixed to the wall fixation frame 110E, while the cover panel 120E is
detachable. This structure facilitates inspection of the body detection
sensor 162E 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
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The cover panel 120E is detachable fromthe wall fixation frane 110E with
a suction disc or another suitable tool. Referring to Fig. 30,4 MB?ZN)PSJSh
val ve body 141E is located in the rear space of the bathroomwall. W, and
t he valve actuation unit 160E functions 15 to open and close the flush

val ve body 141E. Li ke the second enbodi rreg% t he val ve actuation unit 160E
i ncl udes anaadtdstaghment pEihesevarpansl driven by outputs of the body

detection sensor 162E and a manual operation wupit 170E. Th al
operation unit 17D $A§Ws s Hegfl doy attachment %fntbtel F?Y%@%@h%ﬁﬁf’l@@&
and a cabl e nmechani sm 190E. The button, Lfnit 20 171E.is fixed to.the, wall
fixation frHsél @z@E@n|fﬁamI¢ellrQ%shx\ﬁ§|ee@ deoh ke fogetinn diksiscragaaratefat  t he
button unit _  171E is fixed to the Wf“ E’xq‘éipn frame 1 E,.WFiIe t he cover
panel 1.20Edptachianicatbhe cover aget J20fr e FRiS; $trveivgs Ei]fgﬁc&&??@ﬁe%?mtshe
body detection sensor 1.62E and [ts driving.circuit. The body det.ection
sensor 162Ethmeoversansd IF0K fregn bPF%ﬁJ’fl?taﬁB:W@éC%Hﬁ%]éﬂ OBﬁ’utrHQS‘%B rwﬁgnel
120E, instead of the wall fixation frame 110E, as long as no trouble arises
in the courBenepdatWhtahBsy @riss w605 and det achnent of the cover panel

1.20E. No screws are_used for attachnment .of the c r panel 1.2 o the
wal | fixation frakge buston anihddild) ig ) foEhes WAlh Ergbios H?%%@@fuisf’ed

for detachnment of the cover papel 120E. Thj trycture effectivel .
prevents 5 i thewaptinmen %E%EBP CORSHRARY ifgquéﬁh %IS%%@WCP@W nre)}f oyrhls
purposefully with ng needs, which nmay cause a ]fsai Iﬂé The‘b?tton unj t
171E i s fi x@queigreriioghively ineavents theasever panekd20Enpm pRtesiSIRgISTER from

the cover panel 120E is desirably shortened. This K struc e pgffectively
prevent¥ t hidecRRrspingapeion o6 Ehe FBgeT Sndhranetgtignhyitton 1738 o the Futsen

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 141E is connectable with the operation button
15 172K via the cable mechanism 190E. 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 172E. ”
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 spiritvof 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.
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10 the pressing action of the finger on the operation button 172E of the
button wunit 171E and does not cause any |arge external force 4 Mabeoepplied
fromthe finger to the operation button 172E. This structure effectively
prevents the cover panel 120E from bei ng detached accidentally. The flush
val ve body 1.41E is connectable with the operation button 1.5 172E via the
cabl e nmechani sm 1(9Qk. thEhgbopesabbdimbut, tthe ché2ktioaybuthws is beatet ahaticat a
position apart fromthe wall fixation frame 110E. This desirably increases
t he degree tftefdleederfi thepasiectiamiyngrhaie the floparedliverbodyuist lonated7@k.thEéhe
above enbodi nents and their nodified exanples are to be 20 considered in
al | aspect srag sideudtthat fovket dodynoThieddyouttisy BowEher, enateneshectinany all,
nodi fications, changes, and alterations wi thout departing fromthe scope
or spirit ohindhheirdbentihay aclydsd stdlemgetl. t Neiphasthrt layouendr the 1lS@th of
exanpl es of possible nodification are given below (1) The flush val ve body
22 is plmcethd flekibde ¢ahisieissich meniber Ghove caBk) ésbrostirictad, abidngray the set
in another place, for exanple, in a box built in the wall. 36 4 May 2005
(2) In the hboueacdbhdilorgth ehbercopanatiissiohwf tthe foxcel ocat ed on t he
| ateral side of the toilet body, while the flush valve body is |ocated on
the rear side of(3) Hhetlbddetietretipn Seriser |1dRoand ithe vadvedeivingeircugisiéicti ve
at all, and their locations may be exchanged. Neither the |ayout nor the
| engt h of Dbaitehgtthtleed bbb eht reansmipasiebi260enbidre dboveee mbaldimpnt,sbuestayi bé ed,
as long as the layout and the I ength ensure transm ssion of the force. (3)
The body deittathaah teenboruppé? prtionhefvilevevalli fikagoni fieme 11G4 Tdie
attached to the cover panel 120 in the above enbodi nent, but may be

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.
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attached to the upper portion of the wall fixation franme 110. This 10
arrangenment further facilitates attachment and detachnent of t4Mag2oes
panel 120. | NDUSTRI AL APPLI CABI LI TY The techni que 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
val ve device of a flush toilet, the fipaljvwed ve device conprising: 5 a
flush val ve 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

chanber; and a driVvingipdvhRal deFicat bRGhEHO téillet, PiHeOHlusdl valvemderret he
driving rod is inclined to | ower water pressure in the back pressure

chamber  10.8pd,{shes:eby open the main valve; and a manual operation unit
that functions to open the pilot valve, wherein a supply of washing water

is flowyinto a toifgh PO Bdlly REFRGNSCMESn AIRPERAE iORiPbséden MRALEH
operation unit, and the manual "operation unit conprises: 15 a flexible

transni ssi of RBBS duifRo WRLAUAPRIRE Ithembh ity dter RYAAAL; UPpAGHvaIRetHaR

response to a pressing operation; an operating force conversion nmechani sm
that is couplfdedithh QB8 a6k 6h 4 NdihaNEMb&SIPRIEFReEs anbhdORYEidigean

operating force generated 20 by a presSing operation of the operation
button int 0.3 he8si 464 RORFSIRS +B@IthhEds 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.

2. A flush valve device of a flush toilet in accordance with claim 1,
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the transm ssion nenber; and a tilting mechanismthat is coupled wth the
other end of the transm ssion nmenber and noves to incline thesgaivony rod
in response to a pull of the transm ssion nmenber. 25 2. A flush val ve
device of a flush toilet in accordance with claim11, 38 4 May 2005 wherein
whol e or part of the transm ssion nmenber conprises a wre that is bendable
and transm g&erbinh abelabr parf of the trandntiesidednsindiee .cothprisdd aishrey shateis
device of a flush toilet In accordance with claim?2, 5 wherein the wire is

made of a nBeadlablé.arl flausmivatveoperitiey fifrcaif husdndedi dtate.i n accor dance
wth claim 3, wherein the transm ssion nenber is coated with a cover
menber that supports the transm ssion nenber in a slidable manner. 10 5. A
flush valve device of a flush toilet in accordance with claim?2, wherein

the operation but8oA fansh whbref Hensibe \vdlavBubbdyilat én arccarizete withstlaihil |y
perpendicular to a center of the flush toilet, and the transm ssion nenber

i s bent mndwakramgee wale isuhafanf hahésalri ght angles to 15 couple the
operation button with the flush valve body. 6. A flush valve device of a

flush toilet in accordance with claim1l, wherein the operating force
conversi on mechani sm conprises a spring that restores the operation
butt on; which has4.bgdausiubhbet éd/ito of heflpskessilagin 20ca@amat ivorth dlaimrs,
original position thereof. 7. A flush valve device of a flush toilet in
accor dance whefeial théntbanswheier Mmehdeoprr atated witlcea convemseémbersediaani sm
conprises a slide

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 coniprises 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
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menber that pulls the transm ssion nenber in a sliding direction, the slide
25 menber having an inclined plane to convert the operating fo‘{m ®pok he
operation button into a noving 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 claim11, wherein the tilting
mechani sm coayprdrsisulan teragdigecon ofitinbepetdtatg foremgages with the driving
rod and thereby inclines the driving rod in response to a pull of the
transm ssion nenber. 9. A flush valve device of a flush toilet in
accordance with claim8, wherein the tilting mechani smconprises a spring
that presses a pr&séﬂmlﬂ@ab@r degat wéta dusbtiongt finraveontancheviphedsimel,bar
in response to a pull of the transm ssion nmenber and restores the pressure
bar to an owhgi#ial thesiitting mettersehn wheprises aensngagdmene membel cdsdd.

10. A flush valve device of a flush toilet in accordance with claim1, 15
wher ei n & heetgdgeisnwyittectienidsimingnprd sesl thepelss suckngarthehdrivpne sl iand
thereby inclines the driving rod; and a pressing force conversion nenber

t hat convertespansehsialmpilf of the tfansidssivamaaindsicon menber 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 nmechani sm conprises a spring
that presses the pressure bar against a noving force of the pressure bar
in response to a$uhlilwh valee davacsaf ssilosh reiidtern ancbndescemeshidwinpdessur e
bar to an original position thereof when the tensile force is released. 25
1.2. A fl uswheinghdetilttrs ofechamlisrshcompptiees Arspate® thahoeesses @ pressmrd 1,

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 iln 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 againsi; a moving force of the pressure bar in responsé to a pull of the
transmission member and restores the pressure bar to an original position

thereof when the tensile force is released.

12. A flush valve device of a flush toilet in accordance with claim 11,

40



40 4 May 2005 wherein the tilting nmechani smconprises a rotary nenber that
has one end supported on a valve body in a pivotally rotat abI@Mggmg and
the other end coupled with the transm ssion nenber and applies a pressing
force to the pressure bar in response to a tensile force of the

transm ssion nenber. 13. A flush valve device of a flush toilet in

accordance yhbheitl leMitihg mbbBsSish tHRphiskt aNGtABE HrMh bR QTSR énd
coupling board that is arranged to nove in parallel in an identical

direction V!ﬁﬂbcﬁté&é%ﬁ%l@@%%ﬁ@ﬁﬁ a Oxsmteﬂgr Hith M1 QRafhet RRIRRESEHELRAr and
p

applies a pressing force to the ressure bar in response to a tensile

force of t*'t%u&)'l@d‘%ﬁ%h@'%rﬁlﬁé'ﬂa?srsioéﬂnexﬁb&f G| éﬁ?ﬂli/e_%l S 9)res&ingf foded ta!she

toilet in accordance with claim 11, wherein the tilting nmechanism

conpri ses g, sWkRek VAl rdHPRhsbaS a0REsBB%orcs WERRE tsh @RiRidahManbady in a
swi ngi ng manner and the other end coupled 15 with the transm ssi on nenber

and applsies a pressing force to the pressure bar in response to a tensile
force of the transm ssion nenber. 15. A flush valve device of a flush

toilet in accordanca Mk valha dvice of WIRIH hile8ntdcbéidithBBERANISHR 13
configured such that the main valve and 20 the pilot valve is renpvable

fromthe flygdoYRkKE tITH ¥ hi@nd B@mbﬂsbé R%oul b ﬁh%t&t; ta_&@ih@ébd o the
flush val ve nenber. 16 flush val ve device of "a ush toilet in

accor dance i ffpvel #l Pakalleigr ghniddiRi@Pedbet@bn bithoR FeikyBet-Backwatde
pressi ng operation has an 25 operating face that is formed to a concave

curve arounglhihe sharsoRlofahel hRGRLre %Haﬁ%hﬁﬂﬂ:% & IprePsirgdic¥ ovehedevi ce

of a flush toilet in accordance with claim1,
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 swinginé' 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.
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the flush valve device further conprising: a partition wall that is
arranged to face a bathroom across a space 5 for receiving theMaywgbsval ve
body therein; a wall fixation frame to be nounted on the partition wall;
and a cover panel attached to the wall. fixation frame to face the

bat hroom 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 bathroomwall surrounding the
bat hroom 15 19. #7fAUERLVPAIVE EEYECEF Qfflihf 40ieh 1hQidcetddrteagitr dange, Wit h
claim1l7, wherein the partition wall is a side wall of a cabinet |ocated

in the bat{Hé)gm;hz,glveédé‘}i@@muf./c@lgy@og@\ﬂg;ﬁgnf a flush toilet in accordance
with claim18, 20 wherein the wall fixation frane conprises an inspection

opening that is y?ﬁ@tﬁi@h WHEPSGHE 118 hrehn e té faseha Rltheodia Bbrogsla shakkush
val ve device of a flush toilet in accordance with claim?20, 25 wherein the

wal I fixatiRe rbeaFehd shdBASh ¥halve b&dY therdZn; A flush valve device of a flush
toilet in accordance with claim?21, 42 4 May 2005 wherein the cover panel

is attached to thewwdl fixddisaitane t6 3EBNONNIERRHS 1R pEROHNchiwallpiee. 23. A
flush val ve device of a flush toilet in accordance with claim17, 5 the

flush val ve devi e dowet h@indlOABacEATto aheawAl Watfiod | @udeeGbafiembdat
detects a hunman body with a ,

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,

wherein the wall fixation frame is made of a resin.

22. A flush valve device of a flush toilet in accordance with claim 21,



sensor to actuate the flush valve body. 24. A flush valve device of a flush
toilet in accordance with claim1.7, 10 wherein the partitiom mayRobss
fixation walls facing each other across a preset interval, the wall
fixation frame has a substantially rectangular frane assenbly including
fixation frames arranged along the fixation walls and joint franmes for

joining the r‘r%’ bxah! ESARTES AW (D 288G RT3 he RAIIORRAMINE flarhe ST MREAsRY t he

frame asse y, and fixtures forned on the fixation frames, the flush
val ve deV|c§w&ggthgﬂgonpr|S|ng frame cl anps, each of whi ch has a front
pi ece and a e 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 positi Or%?'f?ﬂﬂsﬁ hel$d H@‘Haé"&f‘é’éﬂﬁsh anth tsiecadrd AsdeeRfthSclafacy, of
which is used to fix the side piece close to the fixation wall. 25 25. A

flush val Veth%eﬂl'lé’}?vgfveadé\;lébshuttﬁé‘l‘ g(;mbplsmordance with claim24, wherein
e

each of th i xation frames has a notch in a periphery of the fixture 43 4

May 2005 to prevepn ,GpgaaREMHow mblaierOfEht astehela Wukdhd Bedyiwahi #n
frame and to allow direct attachment of the second fastener to the

fixation Waéelnso?@oa Jaté'%ﬁe‘fﬁ*}s‘hevéi%wb%é yof a flush toilet in accordance
with claim?25, erein each of the fixtures has a fixation recess to

sl idably p05|t|on the franme clanmp. 27. A flush valve device of a flush
toilet in accordance with claim?24, wherein each of the first fasteners

has a screw and mut Augggh LRI devif€of MR toilet in accordance with claim 17,
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 eacl; other, an opening
15  defined by the frame assembly, and fixtures formed on the ﬁxatiqn 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
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10 clanp to the fixture, and each of the frane clanps has a slot that the
first fastener passes through and is used to change the fixata maypRogstion.
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
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.
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