«; UWKe3ex\ | 6$Txa~ ~JJ SPECI FI CATION 5 TECHNI CAL FI ELD | 0 BACKGROUND ART
!FLUSH VALVE DEVI CE OF FLUSH TO LET The present invention relates to a flush

)‘;;val ve device of a flush toilet and nore specifically pertains to an

“operation unit and an installation mechanism A prior art flush valve
device is disclosed, for exanple, in JAPANESE PATENT LAl D- OPEN GAZETTE No.

11-324061. Fig. 32 illustrates ar i a flush toilet with a
prior art flush val ve device nount %@ﬁgﬁ‘lf%ﬁFGfﬁs shown in Fig. 32, a flush

val ve devi ce [ e is located in the rear
portion of aFf%I%gsslﬁ t ol igﬁggggCElng%%mg}S??@;ﬁge device 310 includes a

flush val ve body 312 and an operation unit 320 that is used to open and

cl ose the flush valve body 312. The flush val ve body 312 has a nmain val ve
to open and close a main water CORGUMiING ]gFEEtQj valve to | ower the water
pressure in a back pressure chanber and thereby open the main valve. The

operatiorng unit 320rf1é‘F&%éeﬁﬁ%’vﬁnﬁ@ﬁ'r'eIk&eé.t@% AW ABer Q0 f&?}h&é'h' t%filet
val ve, so that a suppfy of washing water is flown Into the ? ush tollet
300. The ope ion Unit : [ e 322..andia ir SSL.0N
romber 324 thet Tord apeoHeRIY;Referl b B9 GRRGHES PeRioRa%ad SRUERLD
with a rotatjon,ofidhe rotating handle 324 to 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 nmenber 324 to make a supply of
washi ng water flown into the flush toilet 300. ' In order to transm t

the rotational force to the flushpugixg BhkxTthe rotating handle 322
shoul d be located on a l|ateral side of t ﬁ éh val ve body 312. This

undesirajly | owersat he: de e f | 0sd t4:00] ofe, £ h | ve
body 312Mand t he r%t gt?]iogg gngpghé,%%}hrﬂéé‘}r]%%trﬁi c(%lggb%&%ogﬁi%\@lgf&bt Klg

rotating hangheA3dSANPATINT! ¢ I OPENDPeNZ B2 ™No.| 99824061,  Fig. 32

1llustrates 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 response to a rotation of the rotating handle 324, the
25  flush valve body 312 is opened via the transmission member 324 to make a

supply of washing water flown into the flush toilet 300.
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«the operability of the flush valve device 310 and nake installation of the
flush val ve device 310 rather troublesone. D SCLOSURE OF THE | NVENTI ON 10

# The object of the present invention is thus to solve the drawbacks of the

<prior art technique and to provide a flush valve device of a flush toilet
that has the increased degree of freedom.in positioning of a flush valve
body and an oper atlhordente transneitehe metaicernlofoseatn the auahdfaéver body B3R, easy
installation_and mai ntenance. 15 The object of the present invention_ is
al so to provhéggohatang handle dRP sheuldbbe tapajed entd lageral sadg plithe fluphaadvai ce
w t hout any damage even when a fixation wall or a wall fixation frame has a
di nensi onal hedy 3¥2. |Fhisraedesieabdy lavarathe dagreepel freedomia pesatientigiof he
ot her related objects, the present invention is directed to a flush valve
devi ce of a theufhshovalse|eady iHi2c Aninthadetating thapHevatde Bbayresdvictrst a
mai n valve that is disposed in a nain water conduit to open _and close the
mai n wat &r awsifions ef e wtatiaghandeaOdrand tlee flushvailve bady 812 mnay &wen ng
direction and parts_a back pressure chanber and a driving rod that |s
attached t o theeonsirpbilityagf eie figshevaliie devica R0 ranfl makearenstalatios ofothe
wat er pressure in the back 25 pressure chanber and thereby open the main
val ve and a fheshusalvepleviae dH vaiiberttiermbleserdei ons to open the pilot valve. A
supply of washing water is flown into a toilet in response to an
operation of the manual operation unit. The manual operation unit includes:
a flexible transm ssion nenber an operation button that is pushed up and
down in response to a pres@ll%ﬂefﬁs, ﬁE&F?ﬁngNﬁéOﬂ%rce conver si on
mechanismthat is 5 coupled with one end of the _transm_ssion nmenber and
convert 90an oper atihegolieetcef idernriesent inKendiqy sthusgtoopdyathe drawbagks of
operation button into a tensile force of pulling the transm ssjon nenber
and a tiltiiderndemarstachmague anddeppeyids enlese valyeedewae ofe Hpeh toilet
transm ssi on_nenber and noves to incline the driving rod in response to a
pul | of the theahagitheilperassa® degrerof freedumanpositiening dailagh yalvenkody
present inventjon, in response tQ a pressing operation of_ the operation
butt on i ncl e apnop¢i@tivpepait saduthe enbracehoparabidity Ak ablowpetari epsy
mechani sm converts the gperating force generated by-the pressing operation
into a tensilnstallption and paintpaRdte transni ssion menber. The converted
tensile force opens the pilat_valve 15 and the main valve of the flush
val ve bddy to makdhe ebispt wIdhe RraseRl LERRIHOR 8 rAlen do nploV1de fesanso haal t

flown into the flush toilet. ) .
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 1;he 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

[\



« Conversion of the operating force generated by the pressing operation of
the operation button into the tensile force of pulling the transm ssion
-menber enables the thin flexible transm ssion nenber to be 20 | aid out over

~a long distance w thout causing any buckle. The operation button nmay thus
be located at a position apart fromthe flush val ve body. This desirably

i ncreases t Hiowiegneea d6ilét werhsponae o sntdrstatignof theenaperlanagativotuwh.  For
exanpl e, the operation button may be |ocated on a lateral side of the flush
toilet. This arrandenemanaaibppsratihen ugeit tiachisdss 28 tlexibleydharemission

Wi t hout turning _around, thus ensuring the enhanced operability. 3 The
oper ati on urinemiberaapeperatipa hytten éﬁabtﬁepaﬁh‘%ﬁ\ ut@u%mgﬁlpwm@ EOBOASE g 2

el enent of the operation button is extended only slightly fromthe bathroom
wal |, whi | e RIGESIEGNPRRTAIGARI aspemRrRtige) detse conessTiamechaniss gihiati éant
hei ght. This structure prevents the operation button from5 being readily
damaged due wyrigdyiidnene eodghthe tiagwsnissipngrembesfaardgsny estibnl PRerating t he
transm ssi on nenber, whole or part of the transm ssion penber is a wre
that is bendapteegenraatehby finresting (HEESREON B tho pperatipmbudnadate e dewsild or
exanple, a wre nade of a netal. The operation button can thus be | ocated
at a positi daregpel pullingihasransmissipn pemvkern sagd. a (tHting mechppipshet it js
preferable that the transm ssion nenber is coated with a cover nenber that
support s t heouplasnidsthaothensad qithy tsapsymistonmeneber apd mavesite apclirabl es
the transm ssion nenber to work effectively wi thout any interference with
ot her menbertde drhvwgc@ddarr@épwwt%ﬁ@%lr@ﬁéw ABREMASTIPN EBEMBALT-of the fl ush
val ve 15 device, the operation button and the flush valve body are arranged
subst antifal | y per gendiectingh vadves dewisecr! e present iryvention.cn regpenspdo a
transm ssi on nenber is bent and arranged_at substantially right angles to
coupl e the dpepsingorparatiosnointheoperatiqn brtiom ml%@@@;ncﬁé@ qrespbioabnRit,
enbodi ment of the operating force conversion 20 nmechani smuses a spring

t hat rest or ddet prerssraatipene BemYesiompnethardsmh senveibj et egerafingeforce
pressing operation, to an original position thereof. This sinple structure
enabl es t he ggperatadohypthe dres¥nBeopexatiednte & tenwlg gorrgl oftuEngTHee

operating force conversion_nechani smof this enbodi nent nmay .
transmission member. The converted tensile force opens”the pilot valve

15 and the main valve of the flush valve body to make a supply of washing
water from the main water conduit flown into the flush toilet.

Conversion of the operating force generated by the pressing
operation of the operation button into the tensile force of pulling the
transmission member enables the thin flexible transmission member to be

20 laid out over a long distance without causing any buckle. The operation
button may thus be located at a position apart from the flush valve body.
This desirably increases the degree of freedom in positioning of the
operation button. For example, the operation button may be located on a
lateral s'ide of the flush toilet. This arrangement enables the user to wash

25 the flush toilet without turning around, thus ensuring the enhanced

operability.



«25 further include a slide nenber that pulls the transm ssion nenber in a
sliding direction. The slide nenber has an inclined plane to convert the 4
operating force of the operation button into a noving force in a direction

~substantially perpendicular to a direction of the operating force. Diverse
structures may preferably be applied to the tilting nmechani smaccording to
the structure of tHbefdpeshtionl wsthisdy past tyire Wibhoan dpeghtivheébwitenat Tba
button (1) The tilting nechani sm has an engagenent nenber that engages wth
the driving operaging elesraaihyofitheldpeeatiohdudtirvisextended onteshghde framghpul |
of the transm ssion nmenber. (2) The tilting mechani sm has: a pressure bar

t hat pressesbathroom twrdl.ebthilenthe menventional wipsgating lawer 4s prdesied tookce
conversi on nenber that converts a tensile force of the transm ssion nmenber
into a forcesighifieanysbeightne Thisvishyicteee Hrsyemise the | enargtionc habioomirems a
rotary nmenber that has one end supported in a pivotally rotatable manner
and the ot hebeimgdreadilyl damaged dus toHeeauentsmough aetiorwber and applies a
pressing force to the pressure bar in response to a tensile force of the
transm ssi on menbeln oxe prafesablel ar hedimartaofi the thassmissepmangbevarkpleieat i s
arranged to nove in parallel in an identical direction with a .

f or war d- backpartdoithe hprdinrisionomentibarhis praze that bnbendableppnd dsarsmits
pressing force to the pressure bar 20 in response to a tensile force of the
transmi ssi onthenpertifsforthdnts bended stathafirsenamplea aswinegmiade st & metahas
one end supported in a sw nging manner and the other end coupled with the
transm ssi onTherdperation baxspin esn hpp deslopatetortce P@élttqmabﬁiésgemethﬁaﬂuﬁh
response to a tensile force of the transm ssion menber. o

10 valve body. In this embodiment, it is preferable that the transmission

member is coated with a cover member that supports the transmission
member in a slidable manner. Such coating enables the transmission
member to work effectively without any interference with other members.
In accordance Withuone 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 operatioﬁ 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



«25 The tilting nechanismmay further include a spring that presses a
pressure bar against a noving force of the pressure bar in response to a
pull 5 of the transm ssion nmenber and restores the pressure bar to an

“original position thereof when the tensile force is released. This
arrangenent enabl es the pressure bar to be readily restored to its original
posi ti on. | nopewdina fase vift theappetagiombetionabite appiviogt fooee ot a Herettiosh
valve 5 device, the tilting nechanismis constructed to enable the nain
val ve and t heulpithotiallyl perpeodbmilante aelirediioneot the anedratimg foeeshani smi s
attached'to the flush valve nmenber. This facilitates cl eaning and
mai nt enance of theDmedree vatrwetutdse payotprefdrably abé i hppliedi $poske tiltinge
flush val ve body, and other elenents. 10 It is preferable that the
oper ati on butiteschasitf ectading to hke ptmwsnroiiher heslomalvasaly opbtlhae lawputace
that is formed to a concave curve around the shape of a finger. This
struct ur e f i pbthehepdraniparbuttont hus ensures the favorabl e operability. In
one preferable enbodi ment of the present invention, the flush 15 valve
devi ce further inciliddw tiktipamddhasismdias amgnghgementmpubenthatcengages
bat hroom across a space for receiving the flush valve body therein a wall
fixation frawsthrbhetdetviog todeanpdtherdhyninginesdhe drivmgerobameapspansgecied t o
the wall fixation frane to face the bathroom In this application, the
manual oper apirofihettragsrhiseeah member.wal | fixation frame. 20 The fl ush
val ve body is located in the space defined by the bathroom and the
partition wall and(® sThe cibtngdnéchnniamcibdeniapressarpuravsbatipresiashesdand
actions, which may cause failure. In the flush valve device of this
ar r angeniht , therebireimglines she adrivimgurad: and at peessing £orics sdopversipn member
readi |y exposed to the bathroom by 25 sinple detachnent of the cover panel.
This facilit thalscomvartemabersils force efathetrapranissioon membenaate gelaree o
val ve body. The manual operation 6 unit is fixed to the wall fixation
frame. This pressiegthadyiviegmwodl of the cover panel without causing
detachnment of the manual operation unit |inked with the transm ssion
nmember. The parti t{@rlhaltiltingymechanistadrasen nohary fearaker habierrowend 5
define a parted space and conceals the flush val ve body from the bathroom
For exanpl e, seprotied tihtd pivokally nesgtabde andrmen anehbthal other iegidnegupled with
constructed as part of the bathroomor a side wall of a cabinet |ocated in
t he bat htoonthe Framsanigpienarembles aadruiasm pressingidrce £ khe psessuraMariaas an
10 i nspection opening that is used for inspection of the flush valve body.
Thi s ar r angehesponpadp la teasds forpepddhe dnandmigseor meswberal ve body. The wal
fixation frame naylﬁe made of diverse naterials _based on the |ocation of
instal l ati on and ot4éfhe tiddngimeehamresy hass) epunding beavsl that istastanged tor ane

reduces the nanutacturin?,cost, whereas netal molding of the wall fixation
15 frame i ncFyedd pavaliel inipg plentical direction with a forward-backward moving

direction of the pressure bar and applies a pressing force to the pressure bar
20 in response to a tensile force of the transmission member.

(5) The tilting mechanism has a swing lever that has one end
supported in a swinging manner and the other eﬁd 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



+As long as the cover panel is attachable to and detachable fromthe
partition wall, the cover panel may be nmade of any suitable material and
may have any suitabl e shape. The cover panel is attached to the wall

~fixation frame, for exanple, by neans of fastening nenbers |ike screws or
20 by nmeans of magnets. The magnets used for fastening the cover panel are
not exposed dfotHeheradigihissom arehlssreahlluestoret ehieceprdssane day taceh daigiakl and
pur poseful touches and actions. In one preferable application of this
enbodi ment, pdetibh utherved wehadevheetasileqtivppert welichsed althds watangdment
mechani smthat detects a 25 human body with a sensor to actuate the flush
val ve body, dmubdeldtlid predsars bar tabeakadiigrratiornd doiits otigiriahipssgionict ur e,

si npl e detachnent of the cover 7 panel allows for easy nmintenance of the
auto wat er fl ow mdahsgeosdandeowitkxangher prefeabbleofipplieats@nsdHthafldsh valve

repl acenent of batteries, in addition to the maintenance of the flush val ve
body. | nsanatdwece, phef wltabd encahphioatisarnetridied temnabdilorehe maimevplaetand on 5
wal | has fixation walls facing each other across a preset interval, and the
wal | fi xati ahefpidotevdlas ta eutsfised wdliley the cil@nguhech dimismeisasisactidd/to the
including fixation frames arranged along the fixation walls and joint
frames used flush yolveimgmblee. fTkat facilittedreleanindard ahaintiesnceast thpanhitg
defined by the frame assenbly, and fixtures forned on the fixation franes.
The flush 10valadvehadeilbt &alwy,théitarndispdesd ih riheeflaslavpdve badiy ahd witheh has
a front piece and a side piece to be formed in an L shape and is used to
fix the wal leléineats.on frame to the fixation wall first fasteners, each of
which is used to fix the front piece to the fixture at a changeabl e
fixatiornoposition laliopgefdrabld Hedti tdre vpddatamdbatoanshiifjestedner the peaxsing
which is used to fix the side 15 piece close to the fixation wall. In this
appl i cat i on,ogelretioalHasfdxapémamnify e that fd ethatdaotsheorfdaxatcuove waduisd tlaeci ng
each other across a preset interval. The wall fixation franme has a

subst anti al Ishapecbfirgfinger.f r This aswetbly fitscthudifingretrhend i thaisi ensdireanthe

favorable operability.
In one preferable embodiment of tahe 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.

I'n 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



<and the joint franes. The frame assenbly has an opening, which allows for
20 i nspection of various elenents, for exanple, valves, of the flush
toilet. The wall fixation frames are fixed to the fixation walls at the

“positions of the fixtures formed on the fixation frames by neans of the
frame clanps. Each of the frane clanps has a front piece and a side pjece
to be forneduit iadizedstmaphe wpakfikptian fspmee dfhis gawuresaesremevakof thed to
25 the fixture by neans of the first fastener, while the side piece of the
frame clanp 9o¥edpanall ywithowddcaesingedeiachmart whlthepirarmisoptrating dddbnd
fastener! 8  The frame clanp is designed to enable its fixation position
to be changé@nkﬁdﬁﬁFhFhﬁFﬁﬁﬂﬁpﬂéﬁﬂﬂdpﬁﬂﬂ%ﬁanging the fixation position
enables the frame clanp to be closely fixed to_the fixation wall, even if
there is a workinglk& Partlepntméllimﬁg?ix%ﬁnbéﬁm@ﬁrtthét ff%iSn@wr Pathrogm Hal | s
or there is dimensional 5 error of the fra assenbly. The [l _fixation
frame is5acd§erfm%awr PRRGEAN] £ORS @tb&ﬂé@mﬁiw&pé@ from @@%Wﬂ@n-
damages in the process of fixing the frame clanps with the second .
fasteners, V@ 9¥RBIEr cthes RATHSIN igakdr paay dpe t%eb@titf%af)]inorfv | PEgInHlHne
preferabl e enbodi nent of the wall fixation frame, each of the 10 fixation
frames has &£oR6tRIEtechag pgat phHe hadiropmeoy 2 stdsr wallplgy edfinet KeghgfeHehie of
the second fastener with the fixation frane and to all ow direct attachnent
of the secorPth&ee®ner to the fixation wall. This structure effectively
protects the fixation franes from any extensive forc? of  the second
fasteners, when tH& sBgonteipraitlenembodiment.t shtewalolixpsion; famenhas atal | s

via the notches. The notch is formed only in the vicinity of the fixture on
the fixafi oriDFPEGHON ReRing thadtig sed e 1mpecigpafdheifhish valggdiodyne This

mechani cal strength of the fixation frames n gne preferable structure,
each of the FRPEPBELE ades tlﬁépﬁﬁﬂ‘?nquxéi‘? oﬁugbaﬁeﬁvraagoci%fi bei avall
recess to sljde.and position the fropt. piece of 2 he frame clanmp, This
ensur es accﬁ&téorbggqmﬁdﬁaﬁ eomadeeot ha’@ésw%tﬁyaﬁ asAd Q3 Ehe dogsition of
structure, e%gaﬂﬁi_the first fa%ieners as.a s

1

tion and other conditions. Resin mo Crh%vg 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
purposeful touches and actions.

In one preferable application of this embodiment, the flush valve
device is equipped with an auto water flow mechanism that detects a

25  human body with a sensor to actuate the flush valve body, in addition to the

manual operation unit. In this structure, simple detachment of the cover



-and nut used to fix the front piece of the frane clanp to the fixture, and
each of the franme clanps has a slot used to change the position of the
iscrew and thereby readily change the fixation position. Each of the second
25 fasteners may have a screw that is screwed in the fixation wall. 9

BRI EF DESCRI PTI THE DRAWNGS Fig. 1 jl]Justrates the periphery of a
flush toil etpaﬂﬁ?\l Ppaer ®Ath rlaamt%%n%@éfl%ﬂteéww ‘?Wr@?&éfﬁﬁém feht of

the present invention Fjg. is a sectional viewil|ustrating the, periphery
of a flush v%%pb,ﬁsawrztzﬁﬁm@@n@rs% eaifw&mt NRATAETIEH uhagﬁwnr:@g. 4
Is a sectional viewillustrating bytton unit 60; Fig. 5 is a perspective
vi ew i | | ust riéie mglntespngy ﬁéth‘é@h@ﬁi ‘B%Pdﬁi g. 6 shows an operation of the
button unit 60; 10 Fig. .7 shows an oper.ation of the manual operation unit
Fig. 8is a front M@waxerrmf%r@b}ﬁgaapﬁmmﬁn@ this erabodunend the paddiemd

enbodinent Fig, 9 is a front viewillustrating the flush val ve device 100
in a statde o‘ﬁ'aHelf-aa%Z}FféﬁpnowaQscfav@rg ??&”Ztha}ﬂ”oa%QSﬁagPref@t iatervabragbEhe ve

viewillustrat'n%awall fixation fra ment to a
b f

110 ﬁrior to aﬁtagth
bat hr oom wal V& B%’fltJrPé’ar@a@P met cf angghlyrgctapguiar 3Rk ASNEMmbY ew
illustrating the wall fixalion frame 110 attached t.o a side |] Wb of the
bat hr oom Wawnc{}idleg Rt %‘@W%@#l‘@&ﬁﬁ&éﬂm&q xatign yalls 4 jaing 3
view illustrating the flush yalve device 100 Fig. 13 is a sectipnal vjew
Aoty h K ofms

i |1 ustrati ng$edcBrdPIiARdhe fxation mes With eash pHRety 3NQRANRE doy

means of Phillips head screws 0 .
the frame assembly, an& %ixtures formed on the fixation frames. The flush

10  valve device further includes: frame clamps, each of which has a front piece
and a side piece to be formed in an L shape and is used to fix the wall
fixation frame to the fixation wall; first fasteners, each of which is used to
fix the front piece to the fixture at a changeable fixation position along the
fixation wall; and second fasteners, each of which is used to fix the side

15  piece close to the fixation wall.

In this application, the wall fixation frame is fixed to the fixation
walls facing each other across a preset interval. The wall fixation frame
has a substantially rectangular frame assembly including the fixation frame
and the joint frames. The frame assembly has an opening, which allows for

20 inspection of various elements, for example, valves, of the flush toilet.

The wall fixation frames are fixed to the fixation walls at the
positions of the fixtures formed on the fixation frames by means of the
frame clamps. Each of the frame clamps has a front piece and a side piece
to be formed in an L shape. The front piece of each frame clamp is fixed to

25  the fixture by means of the first fastener, while the side piece of the frame

clamp is directly fixed to the fixation wall by means of the second fastener.



-Fig. 14 is a view seen fromthe direction of an arrow 14 in Fig. 13; Fig.

15 is a side viewillustrating the cover panel 120 in its open 25 position
Fig. 16 is a sectional viewillustrating a flush valve body 141 10 Fi g.
17 is a sectional viewillustrating an on-off solenoid valve 150 Fig. 18

shows an auto water flow nmechanism 161 attached to an upper rear face of
t he cover pdbe¢ fip0e dagp BOdésignethdriermitlalits zationapositiew tiol baishangeédg
the periphery of a 5 button unit of a manual operation unit; Fig. 20 is a
vertical sectlongaheviieation wedt.r athaggingetisufixerionmasifipy en2blé¢sthe Swané onal
view show ng the button unit of Fig. 19 prior to attachment to a button
nmount i ng br adiexp tollg: clesely 22ed & thesBrationatallicownsihsheregisteneopkingosrroni t
of Fig. 19 in a 10 pressed state;, Fig. 23 is a sectional view.illustrating
a tilting nedfhde wytewved hatsrepartihshiacyng FixgtiomwiadlsprsdwredAal dithensional
illustrating the tiItigig mechanismin a pressed state; 15 Fig. 25 is a
sectionals viewor | ¢fushe aframye aseemdly.t i Mheny atk divatiorm 180R iin accprdiggly
nmodi fied exanple; Fig. 26 is a sectional viewillustrating still another
tilting necheetetteddo@ni anaesiensiice fayde inddresuiivps damagesan the pregess obnal
view illustrating another tilting nmechanism 20 180D in a third nodified
exanmpl e Fi g.fig@edhefsamea chvmpariich the seemnd fastenensdeveri desepd @ Wirging9 i s
a front viewillustrating a flush valve device 100E in a thin d enbodi nent
error of the fixation walls.

In one preferable embodiment of the wall fixation frame, each of the

10 fixation frames has a notch in a periphery of the fixture to prevent
engagement of the second fastener with the fixation frame and to allow
direct attachment of the second fastener to the fixation wall. This
structure effectively protects the fixation frames from any extensive force of
the second fasteners, when the second fasteners are attached to the fixation

15 walls via the notches. The notch is formed only in the vicinity of the
fixture on the fixation frame. This structure does not substantially lower
the mechanical strength of the fixation frames.

In one preferable structure, each of the fixtures formed on the wall
fixation frame has a fixation recess to slide and position the front piece of

20 the frame clamp. This ensures accurate positioning of the frame clamps.

In one preferable structure, each of the first fasteners has a screw
and nut used to fix the front piece of the frame clamp to the fixture, and
each of the frame clamps has a slot used to change the position of the screw
and thereby readily change the fixation position. Each of the second

25 fasteners may have a screw that is screwed in the fixation wall.



-Fig. 30 is a side viewillustrating the flush val ve device 100E; 25 Fig. 31
is a sectional viewillustrating the periphery of a wall fixation frame
110E; and 11 Fig. 32 illustrates a rear portion of a flush toilet with a

Yprior art flush valve device nmounted thereon. BEST MODES OF CARRYI NG OQUT

THE I NVENTION 5 A. First i 0. i eri phery of a
flush toilet 10 equi ppe@ﬁ%%&éﬁ%%%b%gﬁﬁE{ﬁ%ﬁi&(?gsg emgodi ?lrent of
t he present inventi.on. . hown jn Fig., 1, the_ flush.toilet 10 has toil et
body” 155 nel ud mo Bigh 3 BtES he sierodiy, gttty ik 1 SadReraarith o
openabl e"and, cl,osapl e; 10 manner to the.u r .face of the bowl section 12a.
A eaninet 18N Vs dayisdin hdirsh SrhodiBBE of HS Prttent BEHROE and a 11 ush

val ve device 20 is.di gposed in the.cabinet 18. e flush valve.device 20

nas a1 ush valve oy 53 sl gaor iy e Re peeesy A mHah 5aerat  on

unit 50 ;gse&é{do\&?%tivate and operate the flush valve device 20. ' 15 Fig. 2

is a sectio WP%w il lustrating the periphery of the flush val ve body 22.

As show n in Fig. he flush val ve body 22 has.a main water conduit 30
ig. 3aBp AfRpRERip aniosp

constructed insid G 28X ¥&E9°Ps di sposed in the main
t duit 30 t d, .cl . th i n.wat dui. 0. Seati f
Uhe mai n val ve 32 A B 10 81 Fatnal Ve O EREAHBE P WHon 5T m 20 pr i nary

wat er conduit 30A_f.rom.a downstream secqgpdary .water,. condui t, 30B. par ati on
of the main val ve 135 priomAHADSLT oV ieBa AA HE AL GRREHRATE DB hnact s

the primary water congquit 30A with the condary wa _conduit’SOB. A back
pressure chanber fggig SFSEP AL (éts iothu@%){\}’éuégé’ 25 The water
pressure in the back pressure chanber 36.applies,a downward. pressing force
Do the i n valve 138 § STRERAT REHAIR Sotpaneniih RSt Wt i th e

valve seat 34 in the pormglly state. Nanely the.main val ve cl oses the
mai n wat er condui tEh1§0 ilﬁg&ﬁ@%gﬁmﬁ‘?tﬂ%%? WEVA éﬂ({?eﬁ@l 8 SPB¥Hed in
a substanti al lﬁ ‘?’#él ntdri cal shape and has an internal water chanber 38
connecti ng WERCHHE™BAck pressure 5 chanber 36. A pilot valve 40 received

5 I, URer chartgr o8 LGl GRS Ae R0 FLERS RS OTRIL TS AL
20 41 e GSESRBt RS ocondubin 89D of e main valer condut 30
coMmuN Gt o P22, Rt SSRLALIOD Sl ROl B P LS
comunicat e e Y51 GhGSTRS 115 BNt Gl SRS
by eSO 2 8, 98 SN L RO B G o

48 i s extended down owe ace

T R e R AT

force is appcllél%g) flr‘,ﬂm any of 360 degrees about the axial center in a
direction perpe di'cular to the axis of the drivi ng rod 48. 20 In the flush

val ve de}.\()i ce 20 OfFitg.hfZ %) g\f?or?to%%%vrffﬁ}sitxga%né I?ﬁ"e. rﬁ(s:iniv% {tfé Bvice 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



-of the pilot valve 40 opens the communication path 42 to nmake the water
wat er pressure) in the water chanber 38 and the back pressure chanber 36
fl owmn through the communication path 42 into the secondary water conduit
30B. 25 Fig. 3 shows the nmanual operation unit 50. As illustrated in Fig.
3, the manual operation unit 50 includes a button unit 60, a _cable

mechani sm 13 70,F1gnd7 as adepiippal W@@héfﬂ%ﬁmeg aprpy gkl yadverhatal
operation of the %u_tton g}g}t 60, the manua oper&tlio,n unit 60 ig(gﬁlli nes the
driving rod 48 vi & 8hdScapes M RYE? SRt oW Rebapishl il8d #ERBAE IMED to
activate'a washing operatjaon of the flush valve body 22. 5. Fig. 4 is a
sectional viRPeYieasdres phhe sveweneh 1dli t 60. As shown in Fig. 4, the
button unit 60 includes a casing nmenber, 61 that s attached to,a bathyoom
wal | W and has a I5gohHde acheripentad sgetignabviery Gusthating dherRerip g ok he
periphery of an opening of the casing nenber 61 and has a through hol e 62a,
an oper athi orb%‘f’@é‘rﬁl%gfg%ﬁa%mﬂ%l querapAntHEtt hr ough hole 62a in a 10 slidable
manner and is rmv%l e by a pre,ssft ng og}gﬁati on,, and a sl iﬂin mechani sm 64
that applies a tenrsgl 20fippoertisat spetionsy digwe dlasiratinggheby Aode to a
press of the operat.ion button 63.. The eratiqgn button 63 S an, operating
ol eront 63a t hat | iEe2l ahacaCHARRL BEeaR BN Wéowmhep Edy d® 80T §d an
operating projection 15 63b that is.ex{)en ed fromthe |l ower face of the
operating el &RHTE3HIQAPYEOTHEIAN G 6 8cyl i nder 61b of the casing
menber 61 in a slidable manner. A button-side inclined plane c s .forned
on the lower face Fgl\g ?ﬁelsoebéﬁ%‘i’rﬂﬂgl Bey] sRevHe Bg%,b“émil &g B’E)%gg b§é€ea 63d
i s disposed further below the button-side inclined plane 63c. 20 Fig. 5 is
a perspeéti \Me\?ﬁ%ﬁﬁ‘iqtfeust rating the sliding mechani sm64. The sliding
mechani sm 64 has a_slide nenber 64a, whj g{lﬁ IS ,suppo‘it,ed on a guide |l ane 61c
formed in the casiffi§ R8rBer SeALIGRAlVIgN HHktEAHRE febllting ane¢hayspeABE itS4a
is constructed.as a frane to receive the operating projection 63b

per pendi cul d#9YPH9derted in a center thereof. One end of the 25 slide
menber 64a has a fixture 64d tq fix one.end of. theféecalil.e mechani sm 70,
while the other e dgoé‘ltlﬁeasglef}ﬂ@n WSSy 1euatrabingsthe Sbigg. weqRanisdt tRed 14
pl ane 64c. The sljde-side inclined plane 64c cones into close contact with
t he button-sﬁrﬁés‘?‘iﬁqqtﬁ’ed pl ane 63c. In the button unit 60 thus constructed,

as shown.in Fig. G in.response to,a pregs of the operating el ement 63
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 1s a sectional view illustrating another tilting mechanism
20 180D in a third modified example;
Fig. 28 shows an operation of the third modified example;
Fig. 29 is a front view illustrating a flush valve device 100E in a
third embodiment;
Fig. 30 is a side view illustrating the flush valve device 100E;
25 Fig. 31 is a sectional view illustrating the periphery of a wall

fixation frame 110E; and

11



-5 plane 63c presses the slide-side inclined plane 64c to nove the slide
menber 64a leftward in the drawing against a tensile force fromthe cable
mechani sm 70. When the pressing force applied to the operating el enent 63a
is released, the slide nmenber 64a is restored to its original position (see
Fig. 4) by the tensile force fromthe cable nechanism 70. 10 The cable
mechani sm 70 i ncl udigs 3@nillusteatesablreay Poabignaef aflesh teibdtewith ehprior avrér s
the outer circunference of the inner cable 71 and is arranged substantially
concent ri cal flyshivelve deviceqmerundadithereon. The i nner cable 71 (transmi ssion
menber) and the outer cable 72 are respectively nade of a flexible wre and
a flexible pipe that are bent and laid out inside 15 the wall of the

bat hroom One end of_the outer cable 72 is fixed to a fixing end 61d of the
casi ng menber 61 of BRETHMQRBRSUAFtCABRYBNG EHATFHENNYEAEFIQ¥bl e 71 i s
fixed to the fixture 64d of the sliding menber 64a. The inner cable 71 is

t hus hel & nofabisptiEmbedinegnter cable 72. 20 The other end of the inner
cable 71 is linked with the coupling nechani sm 80 as shown in Fig. 3. The
coupl i ng nmechani sniigo 1i Abistrntes $heiparimherst efae Howht Wilehel beavirreAddvih 2 he
inner cable 71 and a support structure_ 90 to support the link 81 relative
to the flushilyghvealpedievice imhe firstkembodippnbied thes presend| smantiagy fAked
to the other end of the 25 innper cahle 71, a plunger 83 screwed to the
screw el enenth@pn iankicarl, dhgalusleieilet 4§ Bas g tealetthpdynl2dackrdingea prwhger
83. The engagenent 15 ring 84 has a through hole 84a, and the_driving rod
48 passes t hvastigh tRa. t Hr dodat veRE Hudsatiaghest daetr opanable prrd claspble
support structure 90 functions to fasten the other end of the cable _.
mechani sl 70mpanerdo the spperiaee Hddy owvlgestionci2dde A eakinghd 894 located gmsket
92, a joint cylinder 93, an outer caf 94, an_inner cg& 95, anot her gasket
96, and a spiientpagmidapethe togetdrodyslEandadlush valyp devigeedd by drpased iv he
casing 28 via the gasket 92 and holds the joint cylinder 93 in an extended
manner. The Guskabimpr 18 hdihe Pasheealva flpvisge2@dzasest diwhd vakemberE 3t er
10 circunference of_the support structure 90 and an end of the side opening
28a. The j oi ¢nnegiethiep Oy Haden sewricerld 6A aprtetioneundab0 wepe Ao rastWaie s
the plunger 83 fitted therein in a slidable manner. The outer cap 94 is
screwed to owed enerase thadlysdl valveylevieee#0.93, while the inner cap 95 is
screwed to the other end of the joint cylinder 93. The outer_ cap 94 has an
aperturel515 94a t ofigedédp @esepﬁenatvw thpstaating she pegiphengodthe Svgh vHue
fixes one end of the outer cable 72 wiith _a nut 94h. The inner cap 95 has an

aperture 95a0edy Péeei\Peshaoren gukiser2, gdepB¥SR Y A0Sy hE o s, 2 TRBUY AEAEY 96
RSN T A S R S TN

joint cyli ndﬁlre ?nsaiin water conduit 30 to open and close the main water conduit 30.

Seating of the main valve 32 on a valve seat 34 disconnects an upstream

20 primary water conduit 30A from a downstream secondary water conduit

30B. Separation of the main valve 32 from the valve seat 34, on the other

hand, connects the primary water conduit 30A with the secondary water

conduit 30B.
A back pressure chamber 36 is formed above the main valve 32.

25 The water pressure in the back pressure chamber 36 applies a downward

pressing force to the main valve 32 to make the main valve 32 in contact

12



-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
coupl i ng mechani sm 80 causes the plunger 83 and the engagenent ring 84 to
move against the pressing force of the spring 97 and thereby incline the 25
driving rod wBhathestialme $antF34in theemalhe spaies siNagmebr tee appin valveo32 he
operation button 63 is released, on the contrary, the plunger 83 and the 16
engagenent rdlogesgheanein stajeneendwt Bandhiegiormalinstateon shown in Fig. 3 by
the pressing force of the spring 97. The flush val ve device 20 carries_out
a series of washi nhopaintiadvs3s iadbrarabinss subpeingially aylindricalSnpeatvd
device 20, in response to a press of the operation button 63, the pressing
oper ati onal Hax @@ iistarnahswitaredhgindher hd8 celsinechimeh itk nilieo bagk t pressure
engagenent ring 84 of the flush val ve body 22 shown in Fig. 2. The novenent
of the efdgagdvamber 3hig Bpilotalalvredl received in poe Wadershambier R8ubytionetyi | ot
val ve 40 integrallg. The inclination of the pilot valve 40 ogens t he
conmmuni cat i dPepasid 1ddoss aspmeaini¢aiion pathatBrwhich pemprokcpresseisr wadpanber
36 is flown through the comunication path 42 into the secondary water
condui t 30B ahembrieBStand fhe dackreresanee chamher it with ébe regorfarnbartes.

The water supply pressure in the main water conduit 30 presses the main

val ve 32 upveenduin3®B ¢f the meaispeatareondsithd0at er conduit. 30. A supply of
washing water is accordingly flown into the toilet body 12 to wash the bow
section 12a. Duri rpating teshilagvalvet He opowalyecisasritd via, a ghekefaclores bhe he
main 20 water conduit 30 is flown into the back pressure chanmber 36 through
a smal | @percommunicatgmmpdth A2t h&/psvarsl separasion: ¢fctheapitotvealye 4pfrom the
gradual Iy heighten the water pressure in the back pressure chanber 36. The
hei ght ened wierlee snadsddr eonl rfheheobigeky,ppressrdec kampernB@tions path #g to
closing the nmain valve 32 again to stop the su plﬁ of washing water. The
flush val ve @&ingaicaye ghe tyiter shBor al@@ﬁb@ﬁﬂg Presresdionpas3q vide of

t he operation button 63 into the tensile force of pulling the jnner cable
71 and ther dby $evondaBs Waer dondiual 308y Jtheopilohealye4f mnseallpgressed
Since the operational stroke of-the operation button 63 is all convey ted
into the fordawpwardbydnears pon safnq&ffﬁ Fefgitatein Mifewageibeamber Ble dri vi ng
rod 48 can 17 be inclined with a little force. This arrangenent enables
even an Bged per sdhdsiving gedsth inextended dewpwinad frony thlilowen frae of the he
flush val ve device 20 by a soft touch and ensures the _good operability.
Conver si on diilathelpe d8si dderdniviaggodetdiscachpet hatqgrallyiwighdpemalatolee of
the operation button 63 into the tensile force of pulling.the jinner cable
71 by neans 4 thee pilet alient? apd tdeadrivng rd #dicantwheilpbe ingheed sepe 71
to be laid out over. a | ong. distan wi t hout | causi ng an bucﬁle.,The
operation blak ahel&fﬂ%@rﬁm%%@hﬁ@g%&rwrm of36{bdegregn abonk the Bl geater ush

val ve bod 2. is . desirably ipcreases the degree. of freedomin
posi ti oni %gzlgfa {]{@ction perpengicu ar to tile axis of%ihg driving ro 4%.

20 In the flush valve device 20 of the above construction, the inclination
of the pilot valve 40 opens the communication path 42 to make the water
(water pressure) in the water chamber 38 and the back pressure chamber 36
flown through the communication path 42 into the secondary water conduit
30B.

25 Fig. 3 shows the manual operation unit 50. As illustrated in Fig. 3,

the manual operation unit 50 includes a button unit 60, a cable mechanism

13



-10 operation button 63. For exanple, the operation button 63 nmay be | ocated
on a lateral side of the flush toilet 10. This arrangenent enables the user
to wash the , flush toilet 10 without turning around, thus ensuring the
enhanced operability. The neans for activating the washing operation is the
push-type 15 operation button 63. The operating el enent 63a of the

oper ati on bu70omd3 cospbxgenddthuainy8s| | hhtdspohsete ahrabaahewomtieal of thehi | e
t he conventional operating lever is extended to a significant height. This
structure preugonsmibéOopee ardwmlmperatioslufit thibelings teadrivyngaoadédvidue
to frequent, rough actions. 20 The flush val ve device 20, except the

oper ati on butheorabl ehechamibmt /6nandi thes@pupingomeehhrism 8Q He aetivatet a18
or in the bathroomwall. This arrangenent effectively prevents the

unt i di ness i washmgepénatimmyofathetfhesk vabie haiyl 22. 10 and ensures the

favorabl e appearance of the flush toilet 10 and its periphery. 25 B. Second
Enbodi mert 1s . Fi ig. € issa sedtiama] wewevillustuagingthabutton! wsith 60al Vs slewwne
|00 in a second enbodi ment. The flush vale a device 100 includes a wall
fixation franeFiga, thabutraunadiehclodes 4 casinigonembes$d thad 16 atteedeiltoa
bat hroomwall W. (partition wall) and defines an inspection opening 114, a
cover panel 42atbradmatwals Wibtaachhb$ g sdoragshadthmben6laontcovare2 dhat hevexal |
fixation frame 110, a flush valve body 141 that is disposed in a rear space
‘of the bat hr oo thel periheranaf 2 opdningadthachsimgumembb® 1t 41ad hhancthronght o
open and cl ose the flush valve body 141. The valve actuation unit 160 has
an aut o wat ehole| 6%a,nee epeirativh GiutdeniGatkat by fid iputhe througndole &8d i a
manual operation unit 10 170 activated by manual operations. The manual
oper at i ol unsliddhe inagingdesnd isumovablenby 4 7Hressing bperajiomchndi 3 mlidBog and
a cabl e nechanism 190. In response to a detection of a detachnent action of
t he human bouhechgnisme Gauithat appiessotendila fiercautoothwiceblef hmohapidraniGm 161,
the flush valve 15 body 141 is opened to flow a supply of washing water. In
response to respaneafo egeeas pbtheobpetasidaubugonGd.t 171 of the manual
operation unit 170, on the other hand, the tilting mechanism 180 is driven
via the cabl e mechbh¢ sanergtionobupieonm Bhehfbush epdratingodiemadnt £ thatyia
supply of washing water. 20 The flush val ve body 141 and the valve -

act uati on un¢xtended amd witsgrssddrelativnto thmeovesfak andf an hpetrting poeieakph W

or attached to the wall fixation franme 110 and are readily accessible for
mai nt enalice 63 yhak/isrextended Hfom hlke tower fasarndithe 2peratieg ekegpert f3 and is
constituents are discussed in detail: 25 (1) Wall Fixation Frane 110 19

Fig. 9 is a heldnn apeppoiticybindar Bab of hbe tasisg mamber ddvingeslidablermannpest at e
of detachnment of the cover panel 120. The wall fixation franme 110 is
i ntegral |y rAdatéin-gidesisicinaddlane 63c ietiragslibathe lewer fosafithy opetatinge
franme assenbly 111 has a |lower frame 112L, an upper frane 112U, and left 5
and ri ght veprdieetion riathesand 3a 15t8pper suee Hdd ihealibpeisdc fihespeelowg the4.
The flush val ve bodg 141 and the val ve actuation unit 160 are located in
the inner sphedonfsidpenglippsertarerfdspeni ng 114.
20 Fig. 5 is a perspective view illustrating the sliding mechanism 64.
The sliding mechanism 64 has a slide member 64a, which is supported on a
guide lane 61c formed in the casing member 61 in a slidable manner. The
slide member 64a is constructed as a frame to receive the operating
projection 63b perpendicularly inserted in a center thereof. One end of the

25  slide member 64a has a fixture 64d to fix one end of the cable mechanism 70,

while the other end of the slide member 64a forms a slide-side inclined

14



-The wall fixation franme 110 is fixed to the bathroomwall W. with frane
clanps 131 at four fixtures 115. Fig. 10 is a perspective view 10
illustrating the wall fixation frame 110 prior to attachnment to the

* bathroomwall W by neans of the franme clanps 131. Each of the fixtures 115
has a front fixture elenent 115a protruded fromthe vertical franme 113
toward the gdahers4ef (e skdd-sidexiaicliandfplane cutoatel misidesd todture watlement
115b extended fromthe base of the front fixture element 115a toward the

si de z5 facehefbuthén eedd irkdinetrplage 883, A fixture recess 115c is forned in
the front face of the front fixture elenment 115a to the side fixture

el ement 115b to pdai therbithen fuminece| dins t3hstricted; ods $hodn $nfBignme@l on a

| ateral end of the side fixture elenent 115b. A nut receptor 115e is forned
in the rear feapensd td hepfasendf thiexéparetmigeaieniert1Gdn, tthehblittoa-sidé iddibfied
therein. 20 The franme clanp 131 has a front piece 131la and a side piece
131b to be frlamedcprassds thikarle Adslintlidallplare 64 toadove théielifle admpeece
131a, and a circular aperture 131d is formed in the side piece 131b. Fig.

11 is a sectéfndeftwead iihl dké rdtdwigng reeanadt o iteatilonfdreamfroid Otlat taabhed t o
a side wall Wb of the bathroomwall W. by neans of the frame 25 cl anps
131. As showhetharfisgh 701( When ble pressidygrfercef agilieal bo the bperawdhg elémaht on
frame 110 to the bathroomwall W. sets the frame clanp 131 in the 20
fixture recesm iblsleandod! blee Blidé wianhdb6dads Festposdatd 1ty originhbpsstipnHetas a
screw 131f with the nut 115f in the slot 131c. The procedure then drives
anot her scr elfigl 31y itht aehside firce fitcan thpeable metBanisnsG0as to fix the frane
clanp 131 to the side wall W.b. Since the notch 115d is fornmed in a side 5
wal | 1138 of the VEid calble fueahenikhd,70t heclsdeewnldigrdadde ritdt aadcas outet vy
press the side wall 113a but nakes the fixture 115 directly pressed agai nst
t he bat hr oormabdd I172WhatHesvers hbefowoe oftcampfet@icd sf thepanar ichpleh@lcand i t he
screw 131f and is novable along the slot 131c to an opti num position. The
screw 131f isrrhhghd enbdtarteally kenéoramizatlyanithlie domescaliled? k| dBke 1ner
contact with the side wall Wb. In the exanple of Fig. 11(B), the distance
bet ween t he ssbld 7l kahhemifsieamemaibeahdnidhéhsiodtemabbloIB ame exgasetivdlyf r om
L1 in Fig. 11(_1) to L2, due to a dinmensional error of the wall- fixation
frame 110 andade wbrkilexgbbr wire ahd tahfiexidlid posmtvet dreViientbvied lanl swichnsiddease,
the frame clanp 131 15 can be attached closely to the side wall Wb by

sl i di ng he theansll of ahp baghraoet.ati ve to the wall fixation frane 110 and
changi ng the fastening position of the screw 131f along the slot 131c. Even
i f the bat hroom widihe \Whdhat tkemetenckbley 78risofixed e avdldingievat i6dd 6f Gl 110
made of resin is not damaged by application of an excessive force in the
course of atdaavigrErEMb@06AD{ghevimititon Fingt 60, &rsuendrftbenninaycabkckkis | 18
and a battery nounting bracket |19 are disposed on the | ower portion of the
wal | fixati dixedd torehd fixtuih€48uift the sindinglmendfert $vta. nehua inoge cableohl awi t
170 is nounted on the button nounting bracket 118, and a battery box 167 is
det achabl y riburstledd onovdidy bhattheroptemcalkle@. br acket 119. The structures 25
of the button nounting bracket 118 and the battery mounting bracket 119, as
wel | as 20hose of tThe wiimemlendpef dhé onnenicably 07 lansel lirdee doatitle rohebosuplarg 21

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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-wi || be discussed later. (2) Structure and. Attachnment of Cover Panel 120
Fig. 12 is a front view illustrating the flush valve device 100. The 5
‘cover panel 120 is a stainless steel plate and is attached to the wall
“fixation frame 110 to be in plane with the bathroomwall W. The cover
panel 120 has a sensor peni qﬁéz to receive .a. bod tection, sen 162
set therem%’h%l 84 hag ‘ebeﬂ- 5, 8B daiheofy e tdd 4 Rasse IR
171. The cov g%gw 1%0 is attached t.o four corners of the wall fixation
10 frame 11@ le Bfta pia pIRrde e RS e SBRES 130, each passrng through a
screwed through hol.e 124. The Philli head scre 130 pl ane
the surface of th }Eb§BPP%%n@Fu§@EEtgﬁéﬂ@ﬁ?@“tﬁ@ 833183 h ?%mﬁ¢|g

13 is a secti aI v W i II he cover 120 f xed

fixation as a‘%ﬂﬁw BHVE | hosy ﬁﬁ&&dslac Sl%@iarppg&ffs 14
IS a view seen fr the drre ti.on g an arrow 14 in Fi ach of_the
Phi | | i ps Bhe&itsket Sits 21 300F SYPREPE NS alt PHYSF FRR Sf1éa | @er %o O ANPERRYt

fixation ass %e%/ %16 The nut %I xation assenbly 116 is constructed as
di scussed bel g86¢ abd 13 $4ERE &'t achment of the cover panel 120 even when

the wall fixation has sone |nen onal .errg 0 shri e of
0 e 1ot o The T Opaia DR < ECRRp & Tale %‘ﬁ’t}t}gszgé‘ &hen RS T 386t o
define a nut rec ve the nu a set thereln and a sgaling
cover 116f. b ar%@t %c@e@%ﬂ%ﬁreswmwélan & 33 i 20eeKtanded ARARNSY HR€ nut
116a therern slr tl vabl e al | owanc e be frlled
RN SRR Sl b KB 3 AL o Pl o R R Acv %rﬁrt%hafru 4% 6
A notch 116h is f rned aé n outer corner oé t he, sup .116d to be
ext ended? CF’F%‘:W KenGepRdle fEQQOf R uGHRTe] %a?’tdsaé} CI Rf ¢ e Site OPEREYS
116¢, and t %hi cove 16f is bonded vj.a the adheéé% n.the recess

116g. This rlt@z in er93pb9e%/érﬁ0§mteﬁ@0ﬁtﬁpertw nWé‘ﬁ‘E}bﬁP‘FF@V%?f

th 120. T
€ cover pa?le plunger ggeﬁ%ree therein in a slidable manner. The outer cap 94 is

screwed to one end of the joint cylinder 93, while the inner cap 95 is screwed
to the other end of the joint cylinder 93. The outer cap 94 has an aperture
15  94a to receive the outer cable 72 passing therethrough and fixes one end of
the outer cable 72 with a nut 94b. The inner cap 95 has an aperture 95a to
receive the plunger 83 passing therethrough. The gasket 96 is located in
the inner cap 95 to seal the plunger 83 from the inner cap 95. The spring
97 is disposed in the connection aperture 93a formed in the joint cylinder 93.
20  The spring 97 is spanned between the outer cap 94 and the plunger 83 to
press the plunger 83 to a non-washing position. In response to a press of
the operation button 63 to pull the inner cable 71, this structure of the
coupling mechanism 80 causes the plunger 83 and the engagement ring 84
to move against the pressing force of the spring 97 and thereby incline the

driving rod 48 as shown in Fig. 7. When the pressing force applied to the

Do
[$14

operation button 63 is released, on the contrary, the plunger 83 and the
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-5 of the notch 116h fornmed in the support wall 116d causes the adhesive in
the recess 116g not to enter the nut recess 116¢c but to be flown out
through the recess 116g. The nut 116a is accordingly neither nade unnovabl e
"nor fixed at an undesirable position by the adhesive. The nut 116a has an
openi ng taper 116b of an increasing dianmeter tqg facilitate insertion of the
10 Phillips fRestBedReRiningP4 Frera/penpd gothporigingbhpeyiinn shosywpe fig bvde
the end of the nut 116a, which is novable in the nut recess 116¢. In this
structure of thhpresging forse pbpheisRERBIYY 116, the nut 116a is received in the
nut recess 116c with sone allowance, so that nut 116a is novable in the nut
recess 116c prior Fhe fhshevalig dsvigend paryes gyt Bespaescolevadsingerayptienghe
nut 116a. Even if the wall fixation frame 110 has_a significant di nensional
error due to@%KisaRaRE below.nelny Bg Husppwalee dewicer20.0n ¥esponer U6 axprgss ot
assenbly 116 desirably absorbs the dinensional error and facilitates .

posi ti onithg Hie pReratidn pukkon 68 bhe prpsyng wperafignal forcy i Heansmaited via

t hrough hole 124 of the nmetal cover panel 120. 20 Fig. 15 is a side_view

i || ustratingthheaklgyapechamsm 19d0ithe| angagsaeyoang; &hof tflagheralpamery| 20
IS tenporarilg held on_the wall fixation franme 110 by panel stoppers

126, 126 and 4Zshava 1sBig. the Thmaovemsppeitheenspgsmigd Hogfdemchnepdbn
sides in the_|lower portion of the rear, face of the cover panel 120. Each of
the panel st 8ppErsradEés iaas thepake theopdodalye Heptegralhe rear face of the
cover panel 120 and a.catch 126h extended fromthe base 126a to an L shape.
The end of the catthe 112@%%0%2@@1 rofptalve 69@9%@%%@%@%%@%@@t£hai n
133 is hooked in chain mounting bracket 123 attached to. the rear race of
the covell pafiél SO t\/ﬁ%{ehwat% ]inptqﬁgécaibﬁr%élr%ﬁga £ et 18 %WP@E‘E%P tﬁéoked
in a mounting hole 112Ua on the upper portion of the 5 wall fixation frane
110 with a cfQpMBYeataen PREh A rtogihgesecondary watep sppdut 3B dolpper the
supported on its |ower portiqn by ihe panel stoppers 126 and is hung by the
chain 133, sHahkr jyepwirgt dacked hagkanressere nekpspar 360 e Water fURRlY on
frame 110. 10 (3) Structure and Operations of Flush Val ve Body 141 Fig. 16
is a secti onBYesylERvn the ManiWakpriaeadpit3f pyegses tgedpalm&alw PPYERd VR ve
body |41 has_:the construction nostly siq}Lar to that of the first .
enbodi ment, E¥&epto ORER (i}?en?fales‘ﬁat%%l, WhPP- 144 SHEBYARL Hrasoine Staterded

valve 150, in addjtion to a structyre driven b h nual 15 operation
unit 1705 Thacqer ’é}gl)&glloﬁ"él B8y f&?ﬂﬁ%@o |Jr§itﬁ ‘%/%?L}\/&el aw ﬁ%&thré?g@-sposed in
a casing 142 and is seated on and rel eased froma val ve seat 142¢ forned
bet ween a prinary WaH&S W@ﬁﬁlﬂg@ the, oyl seelpm 4dp, ?éfYa‘i%riE}Lﬁ'(i{e BB g
ilot valve 144 that . re ates water | back pressure cha r .142d_ parted
Ey the main W&F%C‘iﬁ%‘}“gﬁg 1% IO iate tae| R BTesaure ‘%@I&g@  hanoght® an
upper | ater al side of the casi 142. .The flow,of water_ fr t he hac
pPgssur o chasbel apesdues 45 fered ﬁndﬁgﬁv%égqg%cq g Hegprin galie &%ﬂi%@gm Br
and stopped,.in respqnse to openi ng and cl osi operations aof t on-of f
col enoi d vai BeiEhERR ofh V3468 pBFRSSUT® B ther Pask giernare r"r‘?‘ﬁ‘é“olé?rd vi nEﬁ?—od
143a of e i n.valve 143 and an actj,on,of . restoring.the drivin r.od
Tasa 06 305 TRlRiiod Sutes st REChY RBEkC RRtR T St al' Fobulis, i
rimary water, conduit 142a of e flush valye body 141 and is accessible
1I‘O or 24y mai PSRN Wl%gf"g'@h%\gﬁga’&‘f EOaSt(?B\;XIP Wﬁ&?éwﬁg% VAR casi ng
142, the main valvg, 1 and th il ve 144.. Fig, 17 is sectiona
w1 uety o o P TRienipilvk Mealie 0 o b amBoaimet cddyer b BrE BEPUT0R Lo
150 is receiyed i casi ng 151 and J.ncl.udes an t uat .on.;nodyl e .152 and
5 i anhr agm Pars ot iheebsatlon il oo T e fhsleab it PURRdhE igaer
152a, a pl unger 2b drjven u nd by, excitati of, the et j
Tooa anh "G Ta23a8 hey i AR SRAM 0 SSa B bt PR DSy g
The di a a val ve pl ug,.153, has, a di,aphragm.153a.,fi xed.on,;one end of .t he
casing 181 outhed the el RgkE of BB ReRon Bt fpir A TS e
portion of t{}?e %‘rgé) 1hr{ agemdi]i%g&()n %?%ulhng the inner cable 71, the driving rod 48 can
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- defines a pressure chanber 154. A comunication hole 153f is forned at the
center of the diaphragm support elenent 153b to comunicate the pressure
chanber 154 with the secondary water conduit 142b. One opening of the
comuni cation hole 153f is arranged to be opened and cl osed 15 by an end of
t he plunger 152b. A small aperture 153g is fornmed in an outer periphery of
t he di aphr agm tdmetdowsdn e tittle hforgr. e SEhiseaciaangearentSdnableh davea backged
pressure chanber 142d of the flush val ve body 141. The openi ng and cl osing
oper at i ons qfersdreona-pEirtors elichnbitte pawee th50adily opesatel thedlusthealvandepeni ng
signal is transmtted to the actuation 20 nodule |52, the plunger 152b is
driven up addi st sofetoquebssichenswresahefgopiepepabiligy.152c. The water in the
pressure chanber 154 then flows out through the comunication hole 153f of
t he di aphr agm supgmveesienmitthd $3bssing fotvatgenleeattidalphtlagprdBsag dppetatiared up
by the water pressure fromthe back pressure chanber 142d of the flush

val ve boély Dbfthe Dheratacmbuittont 63 it® thaciensiledexperfghdhbertht4adentablee’ | ush
val ve body 141 is accordingly drained to the secondary water conduit 142b.
Dr ai nage of hyhemewnms ef the bubwn2enit Mhekalpee shetbin Aaxibde 11d@icakds (ltt® hen
opening the flush val ve body 141 shown in Fig. 16. Wen a closing signal is
transm tted lardbout ovar weladrg distgnod mothautlGugiogtdny hucklet | dhenopetagionb?2,
on the contrary, the plunger 152b of the actuation nodule 152 is driven
down to redlagtdné3frhawthas beJoeated atfa pheitoonapaitdaomorhenidieh ¥&Bfe. bodfhe

i nner pressure of the pressure chanber 154 then gradually increases to

| ower the di2phrligm dedizedblplingreetds theedegiee @f ssdomsimapokitazhiog d@othe
faces of the diaphragm 153a are bal anced, the di aphragm valve plug 153 is
shut t o lhei gipeeativhduttes6dr eFon exampbactheprreration b &3 magde Ibeated

cl oses the flush valve body 141. 10 (4) Valve Actuation Unit 160 As shown
in Fig. 8, tomeaaterel sicleusttihenflust toil®010.ncThearmangemensd ensibdes theowser
mechani sm 161 and the manual operation unit 170. 15 (4|)-A. Auto Water Flow
Mechani sm 166 Wagh @8 dhehsteihg A0t withaudr turnong i, stivus6ensmtiaghddee t o

t he upper rear face of the cover panel 120. The auto water flow nmechani sm
161 i ncl udesnbhackddpeddiibity.i on sensor 162, a valve driving circuit 164
integrated with the body detection sensor 162, and a power source 166 20
suppl yi ng el ect r i @hpowsansofarhactivoatynglehe cwashinge nperatiBe isnrtte t preshy &y nee
driving circuit 164. The body detection sensor 162 is attached to the rear
face of 1bhe opevatiopamston 6. ahbelvpsratisgrtimenpbameof 162 apesqitgebutionttie
sensor opening 121. The sensing plane 162a is arranged in a suitable
direction fads exéenderdy onhe sbglyly Emdemb@tha@hr@mgnwallofvvltﬂfe thedpndentenabn 25
sensor 162 is transmtted to the valve driving circuit 164 and is then sent
from t he valoperafingilenprdsestendesip 2 sigrificant beighdn Fhausteuebregirevaats
on-off 26  solenoid valve 150 via a | ead 162b. The power source 166 has

t he battery thexpesztien hustan 68 fremurbeing aadidy idagnagest e to Tregusats rrughhox

| 67 is detachably nmounted on the battery nounting bracket 119. 5 (4)-B1l.
Manual Oper &cti@msUnit 170 Fig. 19 is a horizontal sectional view
illustrating the %eri hery of the button unit 171 of the panual operation
unit 1769 Fig. 20The ﬁu@brml@m desdeq i20h Axcopewhp| ansratiani hygttone6Bwatt Bre uni t
| 71. Fig. 21 is a sectional view show ng the button unit_ 171 of Fig. 19
prior to attadeRRit e, tipeoncraloh in dbhepabineh dSurdakde berbroapgvaldy Thisy
sectional view showing the button unit 171 of Fig. 19 in a pressed state.
As shown i n arrgngempent wdfestivebn pupvents7ahg aintisinesy iBnthenpeppbesn cfothtt i ng
bracket 118 of the wall|l fixation frame 110 and includes an gperation button
172, a but t dHsdbupplatt 1Grangesnsirss thedavpraple appearangpef the ifushnpilerslO and
a rotary menber, 176. 15 As shown in Fig. 21, the operation button 172 has
an el |ipticndolbe PEEiPA§TEl enent 172a having an outer surface functioning as
an operating face 172b. The operating elenment 172a is formed in a | ong oval
shape t@%ensure the good design effects, and has a concave curve around the
shape of a %g:geer tao.e sgre the favorable operability. A cylindrical

proj ection ¥r q0§d0@m§9 tReBed fromthe rear face of the operating el enent
172a. A slit 172d and a catch 172e (see Fig. 20) are fornmed on the end of
the cylindrical projection 172c. A center pressing elenment 172f is
protruded fromthe center of the rear fage of the operating elenent 127a to
pass through the cylindrical projection 172c. 25 The button support mnenber
173 is nounted on the button nounting bracket 118 of the wall fixation
frame 110, supports the operation button



- 27 172 in such a manner as to allow a pressing operation, and has a guide
body 173a. The guide body 173a has a flange 173b forned around its outer
circunference and is fixed to the button nounting bracket 118 by neans of
*fixing screws 173g. A sliding aperture 173c is forned in the guide body 5
173a to support the ogerating el ement 172a in_ a slidable manner. A guide
el ement 173d is fdfiged ion fromt waw Blustraging atfbishsviplyerdevigeenb) in azecame
gui de elenent 173d has a guide cylinder 173e with a guide aperture 173f,
whi ch gui dembedipydntndTheafluph spbet dorca 100 ingludes o Wall IfixatiymbemerhEd
cylindrital projection 172c contracts its_diameter at the slit 172d and
ri des 10 ovéhathe atdadteditRe, fisatian negesre VphadevdednimoathathgoomewaeWMlur a
173f and be supported in the guide aperture 173f in a slidable manner. The
spring 174 i(pasiptinnedalbtmdedefines epeimspengoe| aeamimng 114a aapeverheangli He0
el ement 173d to press the operation button 172 in the protr uding direction
(forwardp. Thetdpdetaihmblpattashed 72 plendddcopf the vegt fixgtivraframe1 510, a
fastened to the button support nenber 173 by means of the catch 172e. The
support fittilwgh yabe sodsh 141 Shapas dispasaanfa xear spaghef tingl bethrdea mialt on
support nenber 173 to support the rotary nmenber 176 in a pivotally
rot at abl e maWherandraevalyeagfuatinpennit766habat Wenetuess aatapsn) §nd ralesegther
pl ates, which face each other and are integrated with each other, 20 and is
attached on flush palye lodyal4b tTHee saporetupiion wieit 169 has be apiteotatier flow
rotatabl e about a pivot 176c. One end of the rotary nmenber 176 forns a
pressure endn@dﬁnnsmhﬂﬁhamgvphgtbﬁdlbyﬂtw@seEﬁmean%ﬁem@mm@l@pen%an1nnt. I n
t he manual operation unit 170, a push of the operating elenment 172a of the
operati A buttbmrctivated dysasannal wpcopaens.i nd'hel eramtall gperat®ragriinst7q he
pressing force of the spring 174, so as to nake the end of the center
pressing el dnehtdeszobuitonatmat ifd, 2 stliing mechrsrisny B G a chblepingehamgm
176c. As described previously, the nanual operation unit 170 is nounted on
the button mdl¥hting bracket 118 of the wall fixation frane 110. The button
mounting bracket 118 is protruded upward fromthe center of the 5 upper
frame 112U and hadnaeppsistytaapdetentiomazp detachmenhactioreobthe bamambedt
menber 173. The fixing aperture 118b has nultiple_ fixation projections 118c
forned al ond Hee hbwikin eensarrafdhe mutawatgr iflovharesbhnismd® 1t Elée Byshomlve
support nmenher. 173 with the operation button 172 incorporated therein is
i nsert ed5i nthodynd4t iigiopgnageiot flew a 8wply v washing) watey. f ilratgspanse to a
projections 118c are pressed by the outer face of the button support nenber
173 and ar e mepayel ep¢raficgepbiebution wmidtl thel tha manunlmperatins madt 1993 i s
positioned on the button nmounting bracket 118. The button support nenber
173 i s fixed®n édhenetheat handndbat PHdngrmerkenisrg 1P deahEvern Yikeths ydahie
screws 173g. 15 (4)-B2. Structure of Tilting Mechanism 180 Fig. 23 is a
sectional viregchanigsy A80; iy oppe the dlusy wabieahpdm B0 amdd flovs apeupplyepl .
Fig. 24 is a sectional viewillustrating the tilting nmechanism 180 in a
pressed st at®ashing wateti ng nechani sm 180 includes a fitting 20 menber 181

a pressure bar 18 aqh;nner cag 183, a gasket 184, a spring 185, a support
menber 86, a sup@ﬁ sht ypbye1 89dy ol £1bithe | Yjvheagantipag unthd 60 a¥§ ng

menber 181 is fixed tQ a side opening 142f of th sing 142 yia an O ring
for seali ng.ﬁ%@ﬂeéﬂ@et%@mewpw&eﬁﬁe%%@ﬁeroeawa@ @’izowttzsﬁﬁ&%ﬁwaé{
fixation screw 181f, while an énsertiqg fixatiog}elenent,lSlb is insegted
into the si d&aiphifigmesdfo and ane fepdiby AfGASHBlee falg mainieRansfe #ny by
removal of the cover panel 120. The respective constituents are discussed
in detail:

25

(1) Wall Fixation Frame 110
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-on the axial center of the fitting nmenber 181, and the pressure bar 182 is
set inthe fitting through hole 18la in a slidable manner. The pressure bar
182 has a pressing el enent 182a and a driving el enent 182b; which are
“joined and integrated with each other by neans of a screw. One end of the 5
pressing el enment 182a, which conmes into contact with the rotating menber
188, is forned to Have ia ;érandpriewi dhustesrtape thadlegnvekie dﬁ‘élcpr]@%simghé orce
of the rotating nenber 188 into a noving force in the axial direction. One
end of the dithid afjdetasharantigAibe covar pangbd200 Thelwal fixadiady frainegy 11Qds 143a
fromits'later al side. A stopper pin 182c passes through the pressure bar
10 182 per pangegnallaringde ofia vesaxiaald iy aceromeaudal fomen asspmblyesblur ellpar
182. The inner cap 183 is set on_a screwed el enent 181c to be attached to
the inserti dhamiexagsesrplelldddms adawenframpe 1 21t angopeniieame il 2Untendyledk et
184 is placed in the inner cap 183 and is held by the support nenber | 86.
The gaskét xeul seditsvarpisabiranesild duiBeticeseirauntlaide bispepdopropening B4r

182. 15 The support fixture 187 and_the rotating nenber 188 have the shapes
sinilar to tmguéh viehee BegpdAt amick thenvplyg schrabiomhantol 6l gredaepésd ITEheshown
in Fig. 19. The support fixture 187 is fixed to the periphery of the side
openi ng 142finger sheceakiheginepoctaon opepie 15t he rotating member 188 to be

pi votal ly rotatabl e about a pivot 188c. One end of the_ rotating 20 nenber
188 forms a pressuhe wad fm@gondr@m@slslq Helipe@ dathe hﬁethrqmwpﬁv‘éftlamth
rotation of the rotating nmenber 188 presses the pressure bar 182, which
then noves dgamsselappes s@tn@wOﬁégﬂ@s b2 spignd0185 at pevgnestivRevieMush
val ve body 141 as shown in_Fig. 24. 25 S4&-BS. Structure of Cabl e Mechani sm
190 The 18ablilusraning Eia wol fixrtien &g 1§ patordamtéadionenhtd tire bathuoosp
cable 192. The_ inner cable 191 is nade of a flexible wire and is set in the
i nspecti on opehiiE byimeess ofithe drame stampadig lv aBashddhe fipturend 18 hdsd t he
inner cable 191 is coupled with the rotary nenber 176 of the manual

oper ati on urdrentifrtumelement gilga protrudad frowe thermertisabirame blipteuard the t he
5 rotating nenber 188 of the tilting mechanism |80 shown in Fig. 23. The
two ends of cenéetoef ehec #slk fpgdiogy dramepttQ jandd v pidedixntyre rdemeppolsh
fitting 175 and the support fixture 187 by neans of cable fixing brackets
193, 193. (5)9?‘\?%@41@”0@9@#1&b%ﬁ%OfiQ}lqﬁ@mo\{KWr@em%u@é@st% e side

oper ati ons. Ther? are two different types of washing gperations automatic
act uati da offaghet the gariyeahizamedil 3414 Bixtire ressy deifprmed dndbe frent and
manual actuation of the flush valve body_ 141 by the val ve actuation_unit
160, for exg‘ﬁﬁ@ ef thp frept élé&%r%fel%wmi@ﬁl dA the side feaye plement ol Shetsor

162. 15 (5)-A .\Washjng Operation_by Body Detection Sensor 162 Referring to
Fig. 18, whdiPsithn 15%@1 r%@@éﬁ@m@nléﬁns&n%lz dédestiormrd ompakiterdyendo

detection signal, is,transTltted fromthe body detection sensqr. 162 to the
val ve drivi t§eciifeditturelomant didpher 4 But Keceptendipeds Aormsdumethes yeds t he
on- of f soleqpid g&LvF 150. In response to the detection signal, the water
in the back Beeektheironhfytnre glognent 115a o hald aaptd1pbiereun i s drained to

open the flush valye body 141. (5)B. Mpual Washi ng Operation. 25 Referring
to Fig. 299, a pus@fﬁf@ﬁ% ﬁg%paﬁﬁluglaéﬁeﬂeﬁf Pereal P g achae RigEnl ikt ton

172 presses . in, the aoperating el ement a.againsf. the 31 pressing foyce
of the sprin§ PyRedrd #Rkedianse &g]p@ﬁgipéggqrwct}ré%?mﬁ?ﬁe%i%%a,t
pressure end 176b of the rotary. nenber, .176. The rotary. nmenber 176

accordi ngl y & 9tat §a§86mret£1@%¥5%¥mféée t?‘S Sbg‘? Pleccﬁgiglr]?ner cabl e 191 (the
state of Fig. 22)...\Wen.the inner .cable. 191 is | ed, .the rotatin nber
3 188 of the tiit g Thdndnrerhons Veraibetuyinl throvpi Sratigsdrates Bn i n
Fig. 24. The pressure end 1 t.h otatin 188 accofrdi ngly

br esses. t he §5FUEdE bare Bs J5aptthe HEtprsSNl POy b8 oratnal i AR es.
In respgonse to the vepent of fhe, pr re bar 182, the driving ele t
182b pr éseéﬁ%mgsdgﬁsiﬁgEFBBWf4§h%H£ fﬁéﬂfF Rrod eHQ&V*&@?“@bﬂBbégﬁ he
10 flush valye body 141 Maj nt.enance aof _El ush Valyve Deyi ce 100. Fgr the
our pose of - HTEATE b0 B4 eh¢ bAROOR HaTiuln 8 480 ome cLoer T aierber 20
is detached fromthe wall fixation frame 110 as shown in Fig. 15 9. The

procedure takes off the Phillips head screws 130 and pulls the
20



- upper portion of the cover panel 120 down as shown in Fig. 15. Here the
cover panel 120 is tenporarily held through engagenent of the panel
stoppers 126,126 with the |ower frane 112L. The procedure then di sconnects
" the | eads 162b and 164a at their connectors and lifts up the 20 cover panel

Frame 1121 SREERGGRS: ke of e tHSBER 1oneBp ARG Ty PRelTPeihboRe
fox” mai nt endeey 1411 b ha,BRGa6Rn e FPUIA Ll The dBVFRBIEOREn AB Ranual
o 6 o e oL e B Bl o R S
o mgeont a3 Sndboaid SUETuLh! PO Rt s R g ik
et R AR R AN R A

the filter jn the

mai nt enance, for exanple, r acenent. or .cl eani ng

fTush val ve 1sdy tha £1d3 pad eyt o R ]p]iog giregy wredsed aginshe
mai n val ve 143 to. be readily_detache ter r enmoval . of the cqver er
1320 of L he DRRATBIGIROY Sl Ln 4 HOTRg e e CLERE. Wbk ie ToPkeP st SSHoRt Hand
deconposition of the tjlting nmechani sm 180 is required fox 10 the . .

mai nt enance. thPhicew Hﬂcflt ARG 18 YADIS dleng he Slffavﬁil&bﬁoeaw@ﬁ%vm pysition
Modi fied Ex les of Tilting chani sm Fi.gs.. 25 through_28 show, three
modi fied exahbt &re Hd isi fig W@leﬁe&v o W38 Teprae CIAB L7 bEoRta B Gr 850

the tilting nmechanis re.15 a i cabl e according to the structure of the
flush vae %@&@Cfawﬂfﬁ’@ s,lé9 ri?b?w-he operation button. (7)-1. Modified

Exanple 1 A tilting pnechanism 180B s in Fig. 25 includes a support
fixture 187B and gnp‘i 0t%Xq1ep Ofﬁg@ ](qgﬁgst;’ierfgs%d}c@gb%ﬁfﬁ\?@r Cofi @ 92 20
supported on, one end of the .sup i xture 187B jn i.vatal | ot at abl e
manner . Thenﬁr'ﬁW@rfﬁéBPé é’@lSIa% "{')&ib@g}bv&st% egtflﬁ%ma]eﬁdn 18¢ Hé(* %{Lab ever
188B. I n response tg,a Eu,ll f the 'nger gcilggje 191 .in the direction, of an
open arrow, $4etpia gimeayiopal ggeer of the walh diation,fagne 1d8pant R Sreking he

Chown 1 n i (prrobohake habiicist Yedchds  LRFBiR0sD 4 Poih ALk APAGIABROLY 161
(i sc- shafbod Goupt AHGCBPRCIoSEBBES hols YHB W IRGY HARE thoRry e IARgdL Al b
nner . cabl o TSR % RBC AT b EReB Rl 510084 SFPOURE(he ‘AaliEPRgopl e
oopi g e Bt VBPal o1 ORleeE ©r st Yl  PabP Bt Bhe e tatortt it gL hes

2 Sving | eveP BT IHAE Sk e A1 BEbHASRTA T 0L EMP i) TS cRamohni ch
Sui not ho, moVETBARSA PhATBTKBROBAT 1 RO N BVEE E8E PLAI PSRBT th t he
of Fig 37 in o aiARERIBR B L SpbiP U O RUR Aages B Debwiel nos
Fig 2015 ARPPOREAANTS L rPaciay AL et PaP Ut Jo0Ba ATt o
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as well as those of the manual operation unit 170 and the battery box 167



-34 i 170E. Fig. 31 is a sectional viewillustrating the periphery of the
wal | fixation frame 110E. The wall fixation frame 110E includes a front
frame 111E and a rear support plate 112E. The front frame 111E and the rear
"5 support plate 112E are fixed to the bathroomwall W by neans of cl anping
menbers 113E of bolts and nuts and screws 114E. The body detection sensor
162E and its“ﬁuﬁﬁﬂhgméﬁ?édﬁﬁﬂare mounted on the wall fixation frame 110E

Fi xi ng magnets 115E, 115E (see Fig. 30) are set on the upper portion and the
| ower portion of the front franme 111E to draw the cover panel 120E, 10 so

t hat the‘cov&g anel 120E is ajtache 0 th m?ll fixation frame 110E. The
cover panel rpgtuget Haghmegmh ot fowgg i Hanel 120 on frame 110E with a
suction disc or angther suitable tool. Referring to Fig. 30, .the flush

val ve body 141E i stigodatsd frpntrideweRtusiiiens she dhshpvalve darietal POwe Thang
the val ve actuation unit 160E functions 15 to open and cl ose the, flush

val ve body 1%Mer naned 1@9@8@@@#&6@%&5@% ,antes gltpghedise tae medl fixatonsoE
i ncludes an auto water flow nmechanjsm 161E driven_by_outputs of the_ body
det ecti on seHéste 169 ko hadnaplanp arthdpehathsermyyall YébE. Teecaygn @amel 120
operation unjt 170E has a button unit 171E, a éiIthg mechani sm 180E, and a
cabl e nmechanP3hRIBOE0T PRENKIG %%ht%ﬁffe%alim alertigBFengox hEZ et Fhereiat i on
frame 110E. In_the flush val ve device 100E of this enbodi nent, the button
unit 171E isa\“il)@g%f“ttentoﬁén% 122 ta atlognageegnio thobutten waitidyd. cover panel
120E is detachable. This structure facilitates inspection qf th ody,
detection sensor 1B2Ecarer PeReliE2Q s gttachedito, fonscoppexs %ﬁ@cw B% QBr
162E and its_ 25 driying circui . be mounted on _the cover panel 120E,

i nstead 8 t HF8m@ILLOh% meagw ?fﬁ B@)[li’fo@a(ﬁ@#% 189, pach pespIng Ehyodied an

the course of attachnent 35
screwed through %ole 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 by means of the Phillips head screws 130. Fig.
15 14 is a view seen from the direction of an arrow 14 in Fig. 13. Each of the
Phillips head screws 130 is fastened with a nut 116a received in the nut
fixation assembly 116. The nut fixation assembly 116 is constructed as
discussed below to facilitate attachment of the cover panel 120 even when
the wall fixation frame 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
o



-and detachnent of the cover panel 120E. No screws are used for attachnent
of the cover panel 120E to the 5 wall fixation frame 110E. A special tool
like a suction disk is required for detachnent of the cover panel 120E.

" This structure effectively prevents the cover panel 120E from bei ng

det ached acctimdené al I% or 4 %poseful ly with no needs, which may cause a
failure. The™Bit }i?nr APt ‘Eis fixed to the wall fixation frame 110E, so

Lo that the pr ot tushoRul i9E) Le. COURle RRNEL.120Fe) s depld ablin hartoied

Thi s structure effecet! vely vernt e cover panél rom%n rrng
?E?nz:e:’t i%%@fﬁ‘é%ﬁ&g %&%%%x&ﬁ%%ﬁ?%%ﬁlﬁ?-éﬁ%ﬁ ”?%}‘ié%u"rt@oef %f?v%%(? e
provents t ha gobfe HCaRP 6k o BEbbPs e RS RN T RREHRLL,

canl o mechartine 18685 LTRE adaradh b BFp S HAUnTRa MbRET e IO 05

Phe. degr eo P ERomph tpsbiar SR il irceBRa 108 o0 B AT heButpldtepgeses
L B M ] A
pirit of ¢z R InRlARlt HoRU A ety AinePRRE, Y o R e T e

o aboa i PRubHTabLE31 8y SRaBEh ¥ aldlalici gl Ral Ao B

placed in th he" above

another Bl 3cBnifibl pEXRTRISy 150, ATRRORNEL chflod D Bldne Pllope (Bl HHE.

above enbodi nen e operatioh bu a ral

the toi | et bady¢ i hg 1, [HAR XaLEHO0K 8 J9GRLEL P he Tear side of
y. is Tayout. 1S, however, not C

the toilet bo restri ive'at all, and

their |ocations may fa.exchangeds (el iR hits.! AXHIDOf NBe! 2004 R 2ty 5
nen‘ge efl ? eg, ong as

the flexible transmi ssion r(inner ca I's restrict as

the | ayout %@&)@? 615@%%\1%%% S tﬂg@%ﬁ%o%'e %fllowlz%ég,o L& echa% Hy Tlg?%) ogly

det ecti on sensor e valve driving Circuit: are attac 0 the

corer anel AE0hD B BRI 2 B Red 5P

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 the cover panel 120 in its open
position. The cover panel 120 is temporarily held on the wall fixation
frame 110 by panel stoppers 126,126 and a chain 133. The panel stoppers
126,126 are mounted on both sides in the lower portion of the rear face of
the cover panel 120. Each of the panel stoppers 126 has a base 126a

25 welded to the rear face of the cover panel 120 and a catch 126b extended

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

23



- 10 arrangenent further facilitates attachment and detachnent of the cover
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 CLAI1VIS: 1. A flush valve

devi ce of aﬁéﬁqsh tailet, % e flush valve device conmprising: 5 a flush

val ve body Ryer rafaf dl¢ht ve that is disposed ina min water conduit to

open-and 1 ose e mi e er_congiit 3 pLEGL val e thet prsacs Lie ol

el nea o eter ey a1 Rt oSl D B0
(ol et bl aﬁif hﬁkﬁggﬂﬁﬁﬁﬁg igﬁoﬁ%@:ﬁf et
o o U LB CTREAS B,
on6 o o ol 10 JETRer ohd conver(s, o0 FReCSlLDg Lorge agieLaLed 20
P 0 B e o s e 441 g Techan am ht 1o coupl o

driving r od in response to a pull of the transm ssion nenber. 25

10 (3) Structure and Operations of Flush Valve 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
142c formed between a primary water conduit 142a and a secondary 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 and 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



-2. A flush valve device of a flush toilet in accordance with claim1, 38
wherein whole or part of the transm ssion nenber conprises a wire that is
bendabl e and transnmits the operating force in a bended state. 3. A flush

" valve device of a flush toilet in accordance with claim2, 5 wherein the
wire is made of a netal. 4. A flush valve device of a flush toilet in
accor dance wntintehanne By deteckinent lof at cavesmewiben lf€ghafrthiescasvag dd2wihér a
cover menber that supports the transmi ssion nmenber in a slidable manner. 10
5. A flush vahuevake k43, endathel pidet vadvedid4i n accordance with claim 2,
wherein the operation button and the flush val ve body are arranged
substantial | y per g8gdiL¢us arseacbioaat giaveillvstrabiaert theson oéfi sadenoidrichlyed 50.
transm ssion nmenber is bent and arranged at substantially right angles to
15 coupl e t Heheopaereff isolensid tvedverlfl ishreeceivigdhinyal cesinmdpl snd Aneludeh aml ve
device of a flush toilet in accordance with claim1, wherein the open acing
force cofverasitvatioecimadubmldénpnisesdiapbpagmgvelvat phestléBes Tiee agpwtaan on
button, which has been subjected to the pressing 20 operation, to an
origi nal poshoilale 152hesfa magnat £piksld2aalaviduager d&2bfdraven upranddpen hn
accordance with claim6, wherein the operating force conversion nmechani sm
conpri ses a exXcitdélomesibdre mramepgbilslidse andansmirsd db2¢epapeing hhe phhdeng
direction, the slide 25 menber having an _inclined plane to convert the
operating forid dpwmivearshan dhicoframindn The dliapheagmgvalyecelue 183dhaect i on

substanti al l(i/' 39 perpendi cul ar to a direction of the operating force.
iaphragm 153a fixed on one end of the casing 151 and a diaphragm support

10 element 153b supporting a central portion of the diaphragm 153a, and
defines a pressure chamber 154. A communication hole 153f is formed at
the center of the diaphragm support element 153b to communicate the
pressure chamber 154 with the secondary water conduit 142b. One
opening of the communication hole 153f is arranged to be opened and closed

15 by an end of the plunger 152b. A small aperture 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 diaphraém support element
153D, so that the diaphragm 153a is lifted up by the water pressure from the
back pressure chamber 142d of the flush valve body 141. The water in the

25 back pressure chamber 142d of the flush valve body 141 is accordingly

drained to the secondary water conduit 142b. Drainage of the water in the

25



- 8. A flush valve device of a flush toilet in accordance with claim 1,
wherein the tilting mechani sm conprises an engagenent nenber that 5 engages
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 claim38, wherein the tilting nechani smconprises a
spring that padspeessarpradsguber 1428 aesulfai ins epenimgythey fushcealse haty 141
pressure bar in response to a pull of the transm ssion nmenber and restores
t he pressureshawntin dngodibgi M&heposi ¢lpsime: Rignedf iswtransmyistade fedmea f valve i s
rel eased. 10. A flush valve device of a flush toilet in accordance with
claim 1, 15 dhising eirewid 164 toithg artention snedwaphiZ en:ths contersyr Eheppungest
presses and then eby inclines the driv ing r od~ and a pressing force
conver si on nbddeef thatactvatientmoduice 482118 drayere dovn ke reduess e Slasn dedhber
into a force of pressing the.dpivin% rod. 20 11. A flush valve device of a
flush toid et ares of thy gemerumication] kolm WL wHecinpet mressyts pigth PRSI
conprises a spring that presses the pressure bar against a noving force of
t he pressurechamben 1pdsthemseradnallypimqreases He lewenshe skrphragnalvemug
restores thegggessure bar to an original position thereof when the tensile
force is rel tadedWhea the pressnoghapplied ondvitbdages af thaidirntyiage: 1paa are
accordance with claim1l, 40 5 wherein the tilting nmechanism conprises a
rotary membebalanged hide diaphspgmsyplyomleg 163 ig shatvie hiahtamthe pressuae iy
rotatabl e manner and the other end coupled with the transm ssion _nenber and
appl i es a préushagk prassure ehambeprld2dur dMacelasas the fawberalve Rodeddilt e force
of the transm ssion nenber. 13. A flush valve device of a flush toilet in
accordante with claim 11, wherein the tilting mechani smconprises a
coupling boa&a that is arranged to nove in parallel in an identica
direction wi V?h@#ﬂ%ﬁ%ﬂ@aéﬂ%éﬁéonnving direction of the pressure bar and
applies a pressing force to the 10 pressure bar_in response tqQ a tensile
force of the transi sbpwm ekberS, the valvel agnatisnyenidelGG sndndes £he grito

toilet in accordance with claim 11, ) )
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

26



- wherein the tilting nechani smconprises a swng |ever that has one end
supported on a valve body in a swi nging nmanner and the other end coupled 15
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. 15. A flush
val ve device of a flush toilet in accordance with claim 1, wherein the
tilting nmechabdmnl ivelooib0 gua edlesudchb2that Thé @ owaic rsovates @6 ichs2thet brttpist ot
valve is renovable fromthe flush val ve nenber while the tilting nmechani sm
is attached loax 188 fd wsteival foermakbbattetBs thédeirsh Thlevbattevy cleoxnfl6d 14 ush
toilet ih accordance with claim1l, wherein the operation button subjected
to the presslatigchyddy avowntedasn tine Bsttepe naguintgng hrackdiatldi s fornmed to a
concave curve around the shape of a finger. 41 17. A flush val ve device
of a flush toilet in accordance with claim1l, the flush val ve device
further conprising: a partition wall that is arranged to face a bathroom
across abspdéeBd. Manualc@peratipt Baif Ld8h val ve body therein a wall fixation
frame to be nounted on the partition wall and a cover panel attached to the
wal | fixation fradégtP fsaxborizentedtdecionsl wesnilbistratieg hiaepetipbpenohtheon
unit is fixed to the wall fixation 10 franme. 18. A flush val ve device of a
flush toil etbutboracuot dddcef vhe mehaihopdratidreneiin 1f7he gagt 20iisna waelrticak a
bat hroom wal | surroundi ng the bathroom 15 19. A flush valve dev ice of a
flush toil etsertiongkuiesailbestwitingdhaitmtiany uwehiedgin Fhe Plars & tsechomal Viens a
side wall of a cabinet |ocated in the bathroom

showing the button unit 171 of Fig. 19 prior to attachment to the button

10 mounting bracket 118. Fig. 22 is a sectional view showing the button unit
171 of Fig. 19 in a pressed state. As shown in Fig. 19, the button unit 171
1s 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
si)ring 174, a support fitting 175, and a rotary me.mber 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 172c¢ is

20 protruded from the rear face of the operating element 172a. A slit 172d
and a catch 172e (see Fig. 20) are formed on the end of the cylindrical
projection 172c. A center pressing element 172f is protruded from the
center of the rear face of the operating element 127a to pass through the
cylindrical projection 172c.

25 The button support member 173 is mounted on the button mounting

bracket 118 of the wall fixation frame 110, supports the operation button



- 20. A flush valve device of a flush toilet in accordance with claim 18, 20
wherein the wall fixation frame conprises an inspection opening that is
used for inspection of the flush valve body. 21. A flush val ve device of a
flush toilet in accordance with claim 20, wherein the wall fixation frame
Is made of a resin. 25 22. A flush valve device of a flush toilet in
accordance wi7hiekatimaZzhand2r aswhellewna tplressing epepsti@t, 418l hts achade bodyhe
wal | fixation frane by means of magnetic force. 23. A flush val ve device of
a flush toil 8734a.n Bhearuidanc®lynmlfBachas m flangd 1TRb formbd vialoveddesi eeter
further conprising: an auto water flow nmechani smthat detects a human body
with a sensocirtuméetcnat endhe fitadsto viad battoodypouddingfbfdokseh 11 8/hyempewisod of
a flush toilet in accordance with claim 17, 10 wherein the partition wall
has fi xati onfiwald scifeacd hF3gach sdidieg awardsse d7fc esdbrmptlanyite gubde hatly
fixation frame has a substantially rectangul ar franme assenbly i ncl udi ng
fixation & rai@3a & sappert tHecoupratimgf élratendnl Aal insa ahdapls manfreanes guwde
joining the fixation franmes with each other, an opening 15 defined by the
frame assenbélgmeridl Tddkisuoemeflamiet end bhchd bratoncudpoatressmbérel173.usBheal ve
device further conprising: frame clanps, each of which has a front piece
and a side pgede ¢lontemtf DidteHas m guide gHapkeratitBd witls adgdidefdpertine WASS,
fixation frame to the fixation wall 20 first fasteners, each of which is
used to fix whicl rondegpitke ecylimdiriveal fpvojenteratl 78c dnaagdaddlde f inaaniean The
position along the fixation wall and second fasteners, each of which is
used to fix ¢tHendvuickd piogedionl dB2c tantracts its diameter at the slit 172d and rides

10  over the catch 172e, so as to be pressed into the guide aperture 173f and be
supported in the guide aperture 173f in a slidable manner.

The spring 174 1s spanned between the operating element 172a and
the guide element 173d to press the operation button 172 in the protruding
direction (forward). The operation 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



the fixation wall. 25 2~. A flush valve device of a flush toilet in
accordance with claim?24, wherein each of the fixation frames has a notch
in a periphery of the fixture 43 to prevent engagenent of the second

- fastener with the fixation frame and to allow direct attachnent of the

second fastener to the fixation wall. 26. A flush valve device of a flush
toilet in acepgglance with claim?25, 5 wherein each of the fixtures has a
fixation recess to slidably position the frame clanp. 27. A flush val ve
device of a flush Agidestribéd pe6wnindalys ehavinkdin¢dladparddionieitel 70 eagivwafted he
fir st fasteners has a screw and nut used to fix the frame 10 clanp to the
fixture, andogabb Wittéhenbuattbgdharket a8 & Heotvallhéikatibg frhnst 11@st Eher
passes through and is used to change the fixation position. 28. A flush
val ve devi cebwfftoa hbuabinigobtaiket ni18cizop ttanaée dvivigw ddation? 4he I ntke b€ithe each
of the second fasteners has a screw that is screwed in the fixation wall.
44 . A A AY. AhppdAl fihe AR Al hAsha . fixing aperture 118b for fixing the button
AL A9 LA A9 A LA A AL A9LA A A A9 A A& . AGLI. A& . A A&L. A&L. A9& . AAY_. A
A9. A9r . A. A AdapsorA mA&ISEr* QVSVHIMhE fixing aperture 118b has multiple fixation
% | wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c: a] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] pafjealed] caReafaalddtadleab&kRe inner circumferential wall thereof.
"oM 5| <gx} xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] cafialcaheabaabaakappen] arjebd e a1y W@ N operation button 172
% ]!119"w'"}xsnid_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca]ca] ca]ca]ca]calca]ca]l
ca] ca] ca] cal erpepdrasdd sherlind} cajaadd ahwatlealikingugéStind18b the-imtultiple
b, ,,,I- .lal/l A0a000711}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal]oc a] fird o @abﬁahca}; daBcaje aresedd)sc e alita] faad ofitkabhitbargAdrs44. 5
x555 6y667P777.8888:1::::D;

:}xsnid_Z] ]mahd@]xca]?ea}ma] sr] cddaajalh] cefoahed)] ea] thailtc ahe dwtadn adwumjora] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!;
<f <<<H=x ==>\@eaﬂ@rmi%*;@smbﬁlt%m&ﬁm}mi@zidd@k daBcalte]maker] cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]
ca! CADDDEEUEixEﬁEENBX&EGéﬁ&WfH@HFHﬂ&bMtbﬁdedﬂ%mgrﬁz@kglﬂaﬂ td3 b3 mahna] ca]
ca] ca}ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca! JIK)KheNPERGSTEMWAYBYYY: ZZZZ7[[[\] =""""& }xsni d_Z] ] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
]calcalcw & J___# T7ayaabbbcl ccccEdddebeeef - hi
kI I / mfrmmm} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
a] ca] ca] ca] c@l) &f.Straathoa]of dlitvi € M avhhaddradl89@ CoFodppp6q9qrrrt t - uwZyNz Qzf z
| z{z~: e} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] clapcaBdiahcattahahlies] dhisegBBXg tiB>tdOh y sméchaAlimal] 8ednd] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caliZ8pk@iphery. Fig. 24 is a sectional view illustrating the tilting mechanism
y>ci }xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ck3&ahca] pedssafl cstjaca] cdheatiltidgEnSchanism 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 fixture 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



- ztz& }xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! . x~+G=98?] $gH wr nhc”Y] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]c

" aJca]ca]calca]lca]calca TV Ol y~rhnf;

F_HT}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]c
a] ca] ca] ca] caj ¢h} ealalajerspraf ¢hp ddfum menter 181, and the pressure bar 182 is
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the insertion fixation element 181b of the fitting member 181. The gasket
184 is placed in the inner cap 183 and is held by the support member 186.
Th.e gasket 184 seals the outer circumferential facé 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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175 and the support fixture 187 by means of cable fixing brackets 193,193.

(5) Washing Operations

10 The following discusses washing operations. There are two
different types of washing operations; automatic actuation of the flush valve
body 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 to the valve driving circuit 164 and further to the actuation

20 module 152 of the on-off solenoid valve 150. In response to the detection
signal, the water in the back pressure chamber 142d of the flush valve body

141 is drained to open the flush valve body 141.

(5)-B. Manual Washing Operation
25 Referring to Fig. 19, a push of the operating element 172a of the

operation button 172 presses in the operating element 172a against the
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10  flush valve body 141.

(6) Maintenance of Flush Valve Device 100
For the purpose of maintenance of the flush valve device 100, the
c.over panel 120 is detached from the wall fixatior; 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 1121 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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detachment and decomposition of the tilting mechanism 180 is required for

10  the maintenance. This structure thus ensures the favorable operability.

(7) Modified Examples of Tilting Mechanism
Figs. 25 through 28 show three modified examples of the tilting
mechanism. These modified structure-s 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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(7)-3. Modified Example 3
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 P-‘ig. 27 in a direction of an open arrow, the swin-g

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 100E in a
third embodiment. Fig. 30 is a side view illustrating the flush valve device
20 100E. The flush valve device 100E has a flush valve body 141E located in a
rear space of a bathroom wall WL and is accessible for maintenance from
the rear side of the bathroom wall WL. The flush valve device 100E
includes a wall fixation frame 110E, a cover panel 120E, and a valve
actuation unit 160E, in addition to the flush valve body 141E. The wall
25  fixation frame 110E and the cover panel 120E are used to arrange a body

detection sensor 162E and a button unit 171E of a manual operation unit
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10S" - 9! 10%bfixb)iofHtateI (K. DFHa GeAlD IB&t{on fr&me 110E includes a front frame
111E and a rear support plate 112E. The front frame 111E and the rear
5 support plate 112E are fixed to the bathroom wall WL by means of clamping
members 113E of bolts and nuts and screws 114E. The body detection
sensor 162E and its driving circuit are mounted on the wall fixation frame
110E. Fixing magnets 115E,115E (see Fig. 30) are set on the upper portion
and the lower portion of the front frame 111E to draw the cover panel 120E,
10 so that the cover panel 120E is attached to the wall fixation frame 110E.
The cover panel 120E is detachable from the wall fixation frame 110E with
a suction disc or another suitable tool.

Referring to Flg 30, the flush valve body 141E is located in the rear

space of the bathroom wall WL, and the valve actuation unit 160E functmns
15  to open and close the flush valve body 141E. Like the second embodiment,

the valve actuation unit 160K 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 180K, and a cable mechanism 190E. The button unit
20 171E is fixed to the wall fixation frame 110E.

In the flush valve device 100E of this embodiment, the button unit
171E is fixed to the wall fixation frame 110E, while the cover panel 120K is
detachable. This structure facilitates inspection of the body detection
sensor 162E and its driving circuit. The body detection sensor 162K 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 button unit 171E is fixed to the wall fixation frame 110E, so
that the protrusion from the cover panel 120E is desirably shortened. This
structure effectively prevents the cover panel 120E from interfering with

10  the pressing action of the finger on the operation button 172E of the button
unit 171E and does not cause any large external force to be applied from the
finger to the operation button 172E. This structure effectively prevents
the cover panel 120E from being detached accidentally.

The flush valve body 141E is connectable. with the operation button

15  172E 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 spirit of the main characteristics of the present invention. Some
examples of possible modification are given below.

(1) The flush valve body 22 is placed in the cabinet 18 in the above

25 embodiment, but may be set in another place, for example, in a box built in

the wall.
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rear side of the toilet body. This layout is, however, not restrictive at all,
and their locations may be exchanged. Neither the layout nor the length of
5 the flexible transmission member (inner cable) is restricted, as long as the
layout and the length ensure transmission of the force.
(3) The body detection sensor 162 and the valve driving circuit 164
are attached to the cover panel 120 in the above embodiment, but may be
attached to the upper portion of the wall fixation frame 110. This

10 arrangement further facilitates attachment and detachment of the cover

panel 120.
INDUSTRIAL APPLICABILITY

The technique of the present invention is applicable to a flush valve

15  device, which is used to flush a supply of washing water into a flush toilet.
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1. A flush valve device of a flush toilet, the flush valve device
comprising:

a flush valve body having: a main valve that is disposed in a main
water conduit to open and close the main water conduit; a pilot valve that
presses the main valve in a closing direction and parts a back pressure
chamber; and a driving rod that is attached to the pilot valve, where the
driving rod is inclined to lower water pressure in the back pressure chamber
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 maglnual operation unit comprises:

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
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,

38



- 10H 10Hs: 10%1&' ()-De™ : zX6~\:
10! X9z#10%&' () - Z(! 9z#10%& () - Z(! N9z#10%& () - Z(! NVDz#109%& () - Z( 9z#10%& () - Z(
1 XCOz#109& ()-Z(" ~\= 10! X9z#10% & ()- ! D49z#10% " & () -
I Q@' 10% " & ()-L-10% & ()- 10 10 10: 10%&' ()--}[9~\=
100 | &#z #1096 " & () - ! K&H#Z#10%E" E" & () - ! XL&H#z#109R2" 2" & () - ! a&#z#10% z;
z& () - 9! 10%whé¢deiy wHaesod (art Bf fhe transmission member comprises a wire that 1s
10! |1 DOg#10% " & ()-"10% & ()-!1"10%"& ()- 10" 10"
10": 10% & ( )bemdebistand@r2ngnits-theNgefating force in a bended state.
10! ! &@z#10%" u" & () - &@BzH#H109&' () - ! N&##109%4 " (" & () - ! S&H##10% "-" & () - 9g#10%
& ()-! @gH10% " & ()-6~]; 10!!!I Ns#10% 5;5& ()- Ss#10%@ @& ()-'.
#109%5& ()-S 110%& ()- 10" 10" 10":10% & ()-60C , zX9.;
105Y: 1096& () - !\ 2y# s h58alyy -device of a flush toilet in accordance with claim 2,
a2y#1090N&’ () - | Xs#10%E5ES&: () - | SHs#10%U@B @& () - \s#10% | & () - zhF;
105Y: | \ #5109 Be1sgh the ve#d doBBale(gf-a MAADY ; & () - 0&F #1096& ()- f&M 1096& () -
105 105t wxyz{ Y7 105! & 10%HH& ()-! &' 10%H& ()- 105 105
4. A flush valve device of a flush toilet in accordance with claim 3,
wherein the transmission member is coated with a cover member that
supports the transmission member in a slidable manner.
10
5. A flush valve device of a flush toilet in accordance with claim 2,
wherein the operation button and the flush valve body are arranged
substantially perpendicular to a center of the flush toilet, and the
transmission member is bent and arranged at substantially right angles to

15  couple the operation button with the flush valve body.

6. A flush valve device of a flush toilet in accordance with claim 1,
wherein the operating force conversion mechanism comprises a spring that
restores the operation button, which has been subjected to the pressing

20 operation, to an original position thereof.

7. A flush valve device of a flush toilet in accordance with claim 6,
wherein the operating force conversion mechanism comprises a slide
member that pulls the transmission member in a sliding direction, the slide

25 member having an inclined plane to convert the operating force of the

operation button into a moving force in a direction substantially
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9. A flush valve device of a flush toilet in accordance with claim 8,

wherein the tilting mechanism comprises a spring that presses a pressure

10  bar against a moving force of the pressure bar in response to a pull of the
transmission member and restores the pressure bar to an original position

thereof when the tensile force is released.

" 10. A flush valve device of a flush toilet in accordance with claim 1,

15 wherein the tilting mechanism comprises: a pressure bar that presses and
thereby inclines the driving rod; and a pressing force conversion member
that converts a tensile force of the transmission member into a force of

pressing the driving rod.

20 11. A flush valve device of a flush toilet in accordance with claim 10,
wherein the tilting mechanism comprises a spring that presses the pressure
bar against a moving force of the pressure bar in response to a pull of the
transmission member and restores the pressure bar to an original position

thereof when the tensile force is released.

12. A flush valve device of a flush toilet in accordance with claim 11,
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wherein the tilting mechanism comprises a coupling board that is arranged
to move in parallel in an identical direction with a forward-backward

moving direction of the pressure bar and applies a pressing force to the

10  pressure bar in response to a tensile force of the transmission member.

14. A flush valve device of a flush toilet in accordance with claim 11,
wherein the tilting mechanism comprises a swing lever that has one end
supported on a valve body in a swingin.g 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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5 for receiving the flush valve body therein;
a wall fixation frame to be mounted on the partition wall; and
a cover panel attached to the wall fixation frame to face the
bathroom,
wherein the manual operation unit is fixed to the wall fixation

10 frame.

18. A flush valve device of a flush toilet in accordance with claim 17,

wherein the partition wall is a bathroom wall surrounding the bathroom.

15 19. A flush valve device of a flush toilet in accordance with claim 17,
wherein the partition wall is a side wall of a cabinet located in the

bathroom.

20. A flush valve device of a flush toilet in accordance with claim 18,
20 wherein the wall fixation frame comprises an inspection opening that is

used for inspection of the flush valve body.

21. A flush valve device of a flush toilet in accordance with claim 20,

wherein the wall fixation frame is made of a resin.

22. A flush valve device of a flush toilet in accordance with claim 21,
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24. A flush valve device of a flush 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 each other, an opening
15  defined by the frame assembly, and fixtures formed on the fixation frames,
the flush valve device further comprising:
frame clamps, each of which has a front piece and a side piece to be
formed in an L shape and is used to fix the wall fixation frame to the
fixation wall;
20 first fasteners, each of which is used to fix the front piece to the
fixture at a changeable fixation position along the fixation wall; and
second fasteners, each of which is used to fix the side piece close to

the fixation wall.

25 25. A flush valve device of a flush toilet in accordance with claim 24,

wherein each of the fixation frames has a notch in a periphery of the fixture
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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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