SPECI FI CATI ON TO LET Technical Field The present invention relates to a
toilet wherein a 5 toilet bow is cleaned by using flushing water which
conveys filth in a bow part of the toilet-bowl to the outside of the
toilet bow. Background Art An ordinary toilet is arranged with a tank in
which 10 flushing water for cleaning the toilet bowl is stored and

di scharged into the toilet bowl . FPPEECRFBEATEON in the toilet bow is
flushed directly through a drain and conveyed to the outside of the toilet
bow by the flushing water under the pressure thereof. An alternative
arrangenment TRELE® 15 general | y-known si phon flow conduit which is forned
so as to curve upward above the toilet bow and, when the flushing water is
di scharged, the flushing water fills the siphon flow conduit up to the
curved part ,régsmeiedl IRieldi phon effect. Wth the addition of the siphon
effect, filth is drawn into 20 the outl et and conveyed to the outside of

the toilet bow . gyl thHSs&GAS Gunvidift ifonUTRIAGeWats! ai Bol DEt DENbroff tai S
conveyed together with the filth, thereby also cleaning the toilet bow .
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energy to t

the toilet bowl.

Background Art
An ordinary toilet is arranged with a tank in which
10 flushing water for cleaning the toilet bowl is stored and
discharged into the toilet bowl. Filth present in the toilet
bowl is Flushed directly through a drain and conveyed to the
outside of the toilet bowl by the flushing water under the
pressure thereof. An alternative arrangement has a
15 generally-known siphon flow conduit which is formed so as
to curve upward above the toilet bowl and, when the £lushing
water is discharged, the £lushing water £ills the siphon flow
conduit up to the curved part, generating a siphon effect.
With the addition of the siphon effect, £ilth is drawn into
20 the outlet and conveyed to the outside of the toilet bowl.
In this case, the flushing water in the bowl part is conveyed
together with the filth, thereby also cleaning the toilet
bowl. Usually, for the flushing water in the tank to thus
convey the £filth and also clean the toilet bowl, ten or more

25 liters of water needs to be stored at a height of around 30



However, in recent years the increasing population concentrations in major
cities and global irregularities of 5 climate and weat her have nade it
difficult to provide stable supplies of wadter for everyday use. This has
caused |l ocal authorities and governnments to inpose restrictions on the use
of water in a nunber of areas, or call for |less water to be consuned.

Def ecati on teoml te bapgst Hhee negessasy Potentkahpereray |4p tihe sitiored St at es,
for exanple, in 1994 the governnment changed the regulations to | ower the
vol une of wawatemsed to flush a toilet bowl from 3.5 gallons (about 13
liters) to 1.6 gallons (about 6 liters), and neasures ai nmed at consum ng

less water are al gewbobpy HAPeSednbY yéarrsamhand ntreas$hgdpRpugatibi Japan,
al so, ways are being studied to reduce water consunption, on a city, town

and village B3SbSntrafPOHDYdRAROH Ol iRE0MNHIAIMAIONYELS] 2 LONMATBE ON | S

to place a brick 1nt INng water tank to re e vi si bl e anmount of
water that is.stored. weyer, .this is 2 .ppot really an_adequa answer,
once (nd reChipaES ndFERFERE neltmede T ghEbheRFE e RRTHRIT ¥8bisn T he
toilet bow. A nunber of proposals have been made in response to the need
to econoni zeSBRP}AEEO% £PENeVEREANi U ) APRAE AP ALAINP I APPRE OPEN
GAZETTE 54-18137 and JAPANESE PATENT 25 PUBLI CATI ON GAZETTE 6- 99952.
These di scl osuthesthheguard daaannment ss bt AMRoHk | ks tiviqtdians onsthel ed

I nside an existing -3- flushing water tank so as to store the flushing
wat er appl i edsai of warbertr ihe sambedegifeareaspresseakl o1t Heswsatvateser vi ce

to be consumed. Defecation toilet bowls have not been
10 exempted. In the United States, for example, in 1994 the
government changed the regulations to lower the volume of
water used to flush a toilet bowl from 3.5 gallons (about
13 liters) tol.6 gallons (about 6 1liters), and measures aimed
at consuming less water are also being imposed by Taiwan and
15 Singapore. 1In Japan, also, ways are being studied to reduce
water consumption, on a city, town and village basis.

A common method of economizing on water consumption is
to place a brick in the flushing water tank to reduce the
visible amount of water that is stored. However, this is

20 not really an adequate answer, since the result is that there
is not enough water to properly clean the toilet bowl.

A number of proposals have been made in response to the
need to economize on water consumption, including JAPANESE
PATENT LAYING-OPEN GAZETTE 54-18137 and JAPANESE PATENT

25 PUBLICATION GAZETTE 6-99952. These disclosed techniques

comprise a subtank which is to be installed inside an existing



supply pressure. Wien the toilet bow is being flushed, the subtank water
t hus subjected to pressure giving it energy 5 equi valent to the water
service supply pressure, is discharged ito the toilet bow . Al though
this enabl es the anmount of flushing water to be decreased, the size of the

flushing water tank has to be increased by a vol une enough to allow the
subt ank to b&lushdmgovater tagk snas, ta REpreidgef 1oshing wa tesmorlind

wherein such toilet as above cannot be installed in small toilet roons.
Al so, in thewddeabbukovheisameudegeee \qit preskure adahel watbe seatweircd ank i s
positioned | ower down to allow it to be integrated with the toilet bow,

desi gn const Isipy1Syy pEeSstihé! WhenStlk ftblidelttibdwl istweifke1BReWatafe t ank
| arge enough to acconmopbdate a subtank. Moreover, when the flushing water

under pressur® iy Gaselt fRks! %1‘5 t&f lcfld}s gﬂggqg o Ql?%f??ﬁ# hdfF‘THﬂIeICHQ}uet

bow, it can take quite a tine for  the I ng wat e bt ank.
As such, Ex’/\,hen t he tai Itet IS eei ng]a&%nsecutiyel y 20 used and flushed by a
number of? us&WIVEAER tyskEP A ¢ Fr ToPVirR SUbPANK PEeFFYTe jASANESE

PATENT  LAYING OPEN  GAZETTE . 5-311719 di scl oses anat her techni que. The
techni que cofFPELILILRTS dheatohdst @ap, AhhRrReeh thie aBRPESRtHI® condui t

has 25 an upward bend before connecting with the drain outlet, to provide
a wat er pool agwunt eff £dushdngtwrter & beudesreprgd. theepies ofs theseal .
Air in the space between the sealing water in the toilet bow and said
wat er pool p#&lushdinguwatdrbyankdasedgat beeclprrsmed byeaevalaue wWisrughhe wat er
in the seal ed tank
to allow the subtank to be accommodated. So that, there have
10 been some cases wherein such toilet as above cannot be
installed in small toilet rooms. Also, in the case of
low-silhouette type toilets wherein the water tank is
positioned lower down to allow it to be integrated with the
toilet bowl, design constraints mean that it is difficult
15 to make the water tank large enough to accommodate a subtank.
Moreover, when the flushing water under pressure in the
subtank is just about enough to clean the toilet bowl, it
can take quite a time for the flushing water to £ill the
subtank. As such, when the toilet is being consecutively
20 used and flushed by a number of users, each user has to wait
for the subtank to f£ill.
JAPANESE PATENT LAYING-OPEN GAZETTE 5-311719
discloses another technique. The technique comprises a
horizontal waste trap, wherein the horizontal conduit has

25 an upward bend before connecting with the drain outlet, to

provide a water pool part in front of the drain outlet that



I's discharged into the toilet bow. This negative pressure 5 is designed to
drain out the air in the trap, generating a siphon effect that enhances the
efficiency with which filth is drained out: The reason for providing an air
space over the water pool part is that, were not for the air space, the
suction of the negative pressure woul d cause not only the 10 ool ed wat er
but al so t heSHRY®F asrf 8881t 0i 4 BT 1poWie FRAGR LG HRAD Fﬁ?(ﬁf@&lﬁ‘ﬁ’ew F&fn
channel on generation of a negative pressure on the drain channel side,

al | owi ng fouln dder Soidet nwlhapk $aid watert peokpardnisfsughadhbydihe n

channel . However, this technique that utilizes negative 15 pressure in
t he tank requedgsisivdpreapireé generatadwismn thghtatetrircthesedledntank h t he
ai r passage provided as described above, since the downstream side of the

seal i ng wat efg @1&chiaggednkn 86 &neOBHELs €how10U! TRIS Mg\ vel présdhpy back
into the tank, so it is necessary to provide a separate structure 20 to

prevent §haty; My AQuRls toNablen Bulslerdl 681 L8 £ WALET (GORGNYAo Y

e
hi gh-cl ass i'mage proj ected by t ow si [Thouette typ ncreasi ng

t he popul arity., The l.ow. pgasitioning of, the fl.ushin er . tank_pon such
toi 16t bow < TERRR SE B S BBeleR b Rary sp ol K BB £ ek
This has led to arrangenents such as the one disclosed in JAPANESE PATENT

LAYl NG OPEN s 2rpipesoesbs74He RefAPBHEOF STONHILRTaRR i SPERR,RY Rt i al
energy, a vortex jet outlet is provided so as to produce a vortex in the
toil et bow thejwadearpoeb padqiatEigt cweze ot Fersthaqiar spacgpethei | et
still requires

suction of the negative pressure would cause not only the

10 pooled water but also the water in the toilet bowl to drain
out through the drain channel on generation of a negative
pressure on the drain channel side, allowing foul odors to
flow back into the toilet bowl from the drain channel.

However, this technigue that utilizes negative

15 pressure in the tank requires the tank to have a leak-tight
structure. Even with the air passage provided as described
above, since the downstream side of the sealing water and
the tank are connected, foul odors may still flow back into
the tank, so it is necessary to provide a separate structure

20 to prevent that.

Moreover, in the midst of calls for water economy, the
high-class image projected by the low-silhouette type toilet
is increasing the popularity. The low positioning of the
flushing water tank on such toilet bowls reduces the

25 potential energy of the water in the tank. This has led to

arrangements such as the one disclosed in JAPANESE PATENT



5 nore flushing water than_a copventional toilet. The present invention
has been conceijvadstsHsgl yas BREN @bove-speci fied probl ens and has an obj ect
to economni ze ornl wat egesOASEHPLi o whil e méknt ai ni ng cl eaning perfornance.
Anot her obj ect lof—the-presert—-Avention is also to 10 provide a toilet,
particularly a | owsil houette type toilet, which econom zes on water
consunpt i on hAYINGAPEN GAFEETE |60ni03] 48einovhieh . tDicampensageotthehe

I nvention In order to achi eveat |east sonme of these objects, 15 a toilet
accordi ng tolohepgteasteidl iemeegli, can vortesejatfodtlet dsapbovdidedrdo ak a
toilet bow is conveyed to the outside of said toilet bow by flushing

water, sai deboigrdfauePd i $88teR WAl fhs PRV 18R MIRIIWNI Cllow@se@N @Beni ng
open to said 20 bow part of the toilet bowl and spouts flushing water

from said opggj L Lk ' ld 4 ' -yhi.ch
forcibly | eaggégﬁﬁgﬁllﬁgl\%g%ﬁeéri\b/ﬁi (L:%hﬁélu?/\g?%t iﬂnéltl%gEt %ggﬁ%&ta%%%g gui ded,
out of said openi by, neans, of the flow of fl.uid Vi, toward 25 sai d
openi ng when™ Fﬁsﬁ?ﬂ%ﬂ?e"faﬁ:? Susth & W%’rﬁ“%"&a&ggﬁﬁﬁg,t-and anplifies a
flowrate of flushing water utilized for conveyance of said filth in said
bow part al ong wWEPR REEILHHANVERE 1PBRH PSR Corcepzet 1R ity nwhher .

-6- In atoilet thus configured according to the present invention, filth
conveyance wabavetspeehfiedingobdiesst adfirlems an object to economize on

water consumption while maintaining cleaning performance.
Another object of the present invention is also to

10 provide a toilet, particularly a low-silhouette type toilet,
which economizes on water consumption while maintaining

cleaning performance.

Disclosure of the Invention
In order to achieve at least some of these objects, a
15 toilet according to the present invention, wherein £filth in
a bowl part of a toilet bowl is conveyed to the outside of
the toilet bowl by flushing water, the toilet comprises:
a water spout member for spouting flushing water in
order to convey the filth; and
20 amplification means for amplifying a flow rate of
flushing water utilized for conveyance of the £ilth and for
- leading the amplified flow rate of flushing water into the
water spout member, in order to convey the £ilth in the toilet
bowl when the flushing water is spouted.
25 In a toilet thus configured according to the present
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a wat er spout r—is.carried out by the flushidgis lFcEbw rat e
is anplified aldhth SHERT HAG BRENC) bl y | eading 5 out ﬁ prepared
flushing water|to arREMAGEDY. Si nce the t%il et bova arried out
by conveying t part to the outsi de of the toilet bow
vmththeflu_shl the a ified.flowrate he cle

per f or mance 1(f’ar’i" Jf:ﬂ'g{jhé’ nve%pgg\yg&h%\g %l}lringa;:gE&pg edsigrs‘?ﬂ ved
since a smaller am)unt of flushing water is utilized for filth conveyance
due to the @hMatercsPoygt Bemper| b5y ¢ageledriqut; & sheaELushing Watemhe
present invention can adopt the following nodes. |In a first node, the
anplificati owf Bn ampanfiednpliovemtz .l eSipoeptiietoidett hgwbm:l@ammg ure of
both a driving fluid which represents water being supplied froma water
suppl y sour cigs d-raedl bwenbf! coslvelind tiepresamt Snf khshbogl weaet tu ovi ded
for conveyance of the filth in the bow part. This jet punp corrpri ses an

actuati of) nqazd & éf t¥iae0of kRE! LHI1OH e mrﬁ&hauemhgﬁﬂngr@& eo ter
supply source and a throat which defines a flow path of both t uids in

fl
response to e _ac N nd [ O t he
wat er spout 1;r]PrE\Errbagr ﬂl%tl (anfﬂ%’Z %t@ tﬁggag? ﬁlﬁgi ﬁozz e Je% aﬂf |gh 25
vel ocity and, pressure wat er havi ng. ene r roximtely the
same. as. t he Aok yﬁ%m%rpr%fr EoPRETe S POFvER ﬁgﬁ/mf&r])
Thi s high-velocity and hig gressure j et water causes an ector effect
when passi n@PrEiaDHu§A t‘ﬂ@tﬁi’“ﬁ ifhgathen ddisvi wEliized asd Jd?ﬁégl%\lj et

flushing water.

10 The toilet according to the present invention can adopt
the following modes. 1In a first mode, the amplification
means comprises a jet pump for jetting out a mixture of both
a driving f£fluid which represents water being supplied from
a water supply source and a driven fluid which represents

15 flushing water provided for conveyance of the £ilth in the
bowl part. This jet pump comprises an actuation nozzle for
jetting out the water supplied from the water supply source
and a throat which defines a flow path of both the fluids
in response to the actuation nozzle and which leads both the

20 fluids to the water spout member.

In this mode, the actuation nozzle Jjets out high-
velocity and high-pressure water having energy
approximately the same as the water supply source pressure
(normally 1 to 2 kgf/cm?). This high-velocity and high-

25 pressure jet water causes an ejector effect when passing

through the throat as the driving fluid and becomes a jet



-7- flow that involves the flushing water which has been provided

bef orehand as the driven fluid. Moreover, since the jet flow is spouted by
the jet punp, the instantaneous flow rate’thereof is increased. Therefore,

even if the volune of water 5 supplied fromthe vvat er supply source may be
small, the suEpI i ed water_which involves flushing water that has been

provi ded bef SLeWARRY tnyelves ShetHashingyater ’[”Hécﬁé’taér PePRBEOHAABEr and

spouted in a state of anplified flow rate and increased instantaneous flow
rate. Consbgfienehgnd ashiche drivenddivilidy pMderepveinceloga the jelk filawned
since the conveyance of filth fromthe bow part to the outside of the
toil et bow asdspbetedi bgt thewjetl eampng thee instantdneotisbgloherhkeshi ng
water of the anplified flow rate and the increased instantaneous flow rate

via the jet pHEPeoMIsCOYEFeadsd £F Theref6£8N@RMN BF $AEMRA Wi 6L whiRer
additional flushing water is only the small anobunt of water actually jetted

out throygh g{gﬁgf}ﬁg #88 e Z%Stﬁ"%uﬁg.’g% ?GP@S ﬂ‘nQ%t & E{Rlaig"“ Rile

description, I Ng wa ate and’t he

d 20 f d
Cimply a5 {1 SURPRLERIR T BT HEHORY %ﬁé@%@ BPBPRA S RAES PERRpl ) can

serve as the water supply source; water from such a source is spouted from
the actuati oRTABIIed beterehand %‘ﬁ)tleﬁeﬁ,rég‘éﬁp? Yot £9 f@eﬁ&;‘éﬁlf §8°HFessur e

25 for mai ntenance of cleaning perfornmance and realization of water
econony. Thenefbexr, anfiespoited v skale mft anpdd fiied flow rate and

increased instantaneous flow rate. Consequently, the

10 cleaning performance can be maintained since the conveyance
of £ilth from the bowl part to the outside of the toilet bowl
and the toilet bowl cleaning are carried out by the flushing
water of the amplified flow rate and the increased
instantaneous flow rate via the jet pump. Moreover, water

15 economy is served since the additional filushing water is oﬁly
the small amount of water actually jetted out through the
actuation nozzle.

For convenience in the following description, the
flushing water of the amplified flow rate and the increased

20 instantaneous flow rate via the jet pump is referred to simply
as flow-rate-amplified flushing water.

An ordinary water supply can serve as the water supply
source; water from such a source is spouted £rom the actuation
nozzle and it is not necessary to utilize negative pressure

25 for maintenance of cleaning performance and realization of

water economy. Therefore, the toilet bowl does not need to



-8- have a leak-tight structure or a pressure-resistant performance and it
can be nmade of ordinary porcelain. Mreover, any part jutting up above the
toilet bow, such as separate flushing ufit can be elinminated. 5 Therefore,
a lowsilhouette type toilet can be used, inproving the degree of design
freedom Even if a sanitary .cleansing apparatus nounted on the upper part
of a toilet ?‘5‘3&,{ fo %?}&'?t%/qtt}éhis%&“\ﬁgpgg f8F o e RIESPINEEERELESry part s,
for exanple, there would be no constraints on the size 10 = or shape of
such sani t aP§TEPERABCRGARPPAF a€RR . Pe mafie |qfc skled Fe OEEAR1Areedom i n

overall designing of the toilet bowl and the peripheral, including the
sani tary cl eansi Ngrepperat asy pawblisingyiupi ahové the | wtiledwbewdf, a
hi gher - cl ass appearance. 15 In a second node in accordance with the

first node, sagnhf oast heepatrddéi onlskEZAe andit hedhr el , edimdbiatedl. a
di aneter d of the actuation nozzle to a dianeter D of the throat d/ D ranges

appr oxi At el fb@BYE, 3 4 018w/silRofettd  dyPRdctoMmAcCREHaNGS Wbl the first
node, the 20 throat has a length L that "i's approximately two to six tinmes

a dianeter D ae t t.. ] .nnd ej of; fect t
acconpani eslpﬁgero&gﬁgrﬂ}eg?ﬁgﬁggo%?%f%%& ﬁ‘sé‘e%é?‘ﬁét iEg%%n%jzf% g’%lgléttgn ured and
thus anplification of the flowrate

d the increase in the 25,
i nst ant aneoﬁ%eﬁpﬁwpa?gp%:%t‘é%ﬂﬂ%etaé; %tglef EBP%H.paI':‘Fl‘EJsD,fh\ﬁaP:QP'l&’fonony is
ensured to ggwﬂe%i égguﬁh }:‘.!Lgsfutjr?g CJJaet?Qxi: nfgor cleansing the excretory
parts, for example, there would be no constraints on the size
10 or shape of such sanitary cleansing apparatus. The
increased degree of freedom in overall designing of the
toilet bowl and the peripheral, including the sanitary
cleansing apparatus, enables provision of toilet bowls of
a higher-class appearance.
15 In a second mode in accordance with the first mode, as
for the actuation nozzle and the throat, a ratio of a diameter
d of the actuation nozzle to a diameter D of the throat 4/D
ranges approximately from 0.3 to 0.7.
In a third mode in accordance with the first mode, the
20 throat has a length L that is approximately two to six times
a diameter D of the throat.
In these modes, the ejector effect that accompanies the
water jetting out from the actuation nozzle is ensured and
thus amplification of the flow rate and the increase in the

25 instantaneous flow rate are ensured to be effected. Thus,

water economy is ensured to be realized while the cleaning



-9 - performance is maintained. A fourth node in accordance with the first
further conprises: water reservoir for storing water prior to a start of 5
the filth conveyance and for utilizing tAe stored water as the provi ded
flushing water; and a passage conmuni cating nmenber for making the water

reservoir corm)ﬁmi cate with the throat. In accordance with this node, the
wat er st or eBEFROFARNGY 1540810t 0i v is led to the throat via the

passage comruni cati ng nenber and the jet water fromthe actuation nozzle

i nvol ves the stored water tQ serve to the flow rate anplification and the

i nst ant aneous f | BwEfPHFER| Mefendtht acrATdancet ¥itpdehenfaeebr GarkReXith the
fourth node, the 15 water reservoir is arranged below a toilet bowl rim
surface. |ncemprks&snode in accordance with the fifth node, the water
reservoir is forned so as to have a structure partly separated fromthe
bow part. In a wetventtesmdeim faccstdping witldr pitosi ¥bla rdet 8@ the
wat er reservoir has a structure that enables the pooled water pooled in the

bow pakt tenberil @Mbdnveyanbe ¥RE Sfor RFANMMGIhg the ASEHLRRGR M LB these
nodes, the flushing water spouted fromthe rimand the pooled water in the

b(i)\(/)\,{ part 2pyo ﬁﬁé‘vi’&eétﬂ%ir{b %e‘i@t ehg eservoir and utilized as the
a passage communicating member for making the water
reservoir communicate with the throat.
In accorc}ance with this mode, the water stored in the
10 water reservoir is led to the throat via the passage
communicating member and the jet water from the actuation
nozzle involves the stored water to serve to the flow rate
amplification and the instantaneous flow rate increment.
In a fifth mode in accordance with the fourth mode, the
15 water reservoir is arranged below a toilet bowl rim surface.
In a sixth mode in accordance with the fifth mode, the
water reservoir is formed so as to have a structure partly
separated from the bowl part.
In a seventh mode in accordance with the sixth mode,
20 the water reservoir has a structure that enables the pooled
water pooled in the bowl part to be flown into the water
reservoir.
In accordance with these modes, the flushing water

spouted from the rim and the pooled water in the bowl part

25 can be stored in the water reservoir and utilized as the



driven fluid. This sinplifies the construction by making it unnecessary to
provi de a special structure exclusively for storing water in the water
reservoir. In an eighth node in accordand@-with the fourth node, 5 the

wat er reservoir is detachably attached to the toilet bowl. In accordance
with this node, replacenent of the detachably attached water reservoir
makes it posiyer fduide Wit FHRIGias the grresrerticnphynaleng
Therefore, it is 10 nade possible to spout flushing water of a total flow
rate that nuittcvanesgsisegdyutorprovide s tspidcded strubbubevexphusivdler the
flow rate anplification and the instantaneous flow rate increnent, and thus
it is mde mmsidiorisid Watexmdahl ¢heawater pésétwsintng water to convey the
filth efficiently and 15 to clean the bowl part. For exanple, to conpare

the cases of a kifflendaihRehansheAn0hbbe8daios e @ ithd eBueR wadg et e snal |
amounts of filth are the users of the toilets in the forner case while

adul ts o] . ts.0 ' e rs.i ] er case.
Thus, e tOTTberte s Reesg P, Techetbch Aoty CaLPlcHEq fo thd Modfie O
capacity water reservoir so as to nake a total flow rate of the flushing

water at th@Mhre of spouting the flushing water smaller than the toilet in

the latter case. Consequently, = water consunption_can be econom zed nore
effectively. 25 In accordange’ whik ithiscdedmncEerterenert f PEstthbde
further conprises a waste trap for draining the pool ed water pooled in

the bow pardetachapd yoat tacked Vaserategamypismgkepddepossible to use

water reservoirs of different capacities. Therefore, it is

10 made possible to spout flushing water of a total flow rate

that matches varied users of the toilets to the bowl part

after the flow rate amplification and the instantaneous flow

rate increment, and thus it is made possible with a smaller

amount of flushing water to convey the filth efficiently and

15 to clean the bowl part. For example, to compare the cases

of a kindergarten and an office, young children who excrete

small amounts of filth are the users of the toilets in the

former case while adults who excrete large amounts of filth

are the users in the latter case. Thus, the toilet in the

20 former case may be fitted with a smaller capacity water

reservoir so as to make a total flow rate of the flushing

water at the time of spouting the flushing water smaller than

the toilet in the latter case. Consequently, water
consumption can be economized more effectively.

25 A ninth mode in accordance with the first mode further

comprises a waste trap for draining the pooled water pooled



at a rising point of an upstreamtube of the waste trap and oriented toward
a flow path of the upstreamtube. In this node, the flowrate-anplified
flushing water 5 is spouted fromthe rislng point in the upstreamtube of
the waste trap along the flow path of the upstreamtube. Mreover, as the
bow part and the upsiream tube of the waste trap are connected, the pooled
water in théPbbWP Pt BaFdodesthavoptetien 3Re égﬁ\@y@i A G4 sPrEel| ow of
the flowrate- 10 anplified flushing water. That is, the

f1 owr at e- afpl & fiiailng porntgofiare upSteasm tuke afe thpsvastenttnareaad t he

ri sing point thereof along the flow path. As the result, the

fl owrat e- aopliehted tbwahdng fkdwrpaph cdd ytHe hipsttdeamupgabeeam t ube and t he
fl ow path downstreamt hereof, 15 positively generating siphon effect in

the waste trap atpathedrmods! age £PoiiCeatbeahpOV¢idd rragiind qdtblkushi ng
water is a jet flow which involves the flushing water, a broad flow

teri by .t | : N filth
centeriiig by g %ﬁo%iﬁéd VLGN thd Qll‘fs&tﬁkﬁeﬁg%ﬁtfnoghé‘ﬁ.@ﬁg I Hjité??cﬂ-‘ tph@y T

exi sting even e vicinity o ation punp can be
noved al ong_the u rea e get.her wit.h the surroundin ter. For this
reason, thew?lsf?hpc?ér?% h%i%rg% t%gr ?rlllogv e%%ﬁ? eatrltc;c e R W?Pﬁ@l‘ evant to
the anobunt thereof to clean the toilet. bow. In addition, 25 wat er

econony is MaFgPYeFy asokbePar) PaEL ARG the upstieamctubr g e wAste| ushi ng

water fromthe actuation nozzle is -12- utilized for the filth
conveyance tndptanre conhecte@ynithe pooled water in the bowl part becomes

involved in and conveyed with the flow of the flow-rate-

10 amplified flushing water. That is, the flow-rate-amplified
flushing water flows into the upstream tube at the rising
point thereof along the flow path. As the result, the
flow-rate-amplified flushing water gquickly £ills the
upstream tube and the flow path downstream thereof,

15 positively generating siphon effect in the waste trap at an
early stage.

Since the flow-rate-amplified flushing water is a jet
flow which involves the flushing water, a broad flow
centering by the jet water £from the actuation nozzle. Thus,

20 any filth existing even in the vicinity of the actuation
nozzle of jet pump can be moved along the upstream tube
together with the surrounding water. For this reason, the
filth in the bowl part is ensured to be conveyed irrelevant
to the amount thereof to clean the toilet bowl. In addition,

25 water economy is naturally served by the fact of only the

spout of the flushing water from the actuation nozzle is



cleaning. In a tenth node in accordance wth the ninth node, as for the
throat and the upstreamtube, a ratio of a dianmeter 5 D of the throat to a
di aneter K of the upstreamtube D/K rangdg-approximately from0.3 to 0.6.
Fl ow rate anplification by involvenent of the pooled water pooled in the
bow part can be regarded as being produced by a virtual jet punp in which
the throat judidsl dfap the tﬁ#é-tgctc‘t%ﬂ%fﬁ@zﬂféd ahBet AeidgkarkPlibe
assuned as the throat. As such, in accordance with this node, since the
rati o of theldiaavigtgsr of the throat to the dianeter of the actuation nozzle
in the virtual jet punp will be within a range approximately fromO0.3 to
0.6, the flowrate 15 anplification and the instantaneous flow rate

i ncrement are ensii ed teathemedé dot edceirtinncenyiyh thenaeqihnndge, tde filth
conveyance and the toilet bow cleaning are carried out nore reliably. In

an el event h ggd@nN RECHF GHIC en¥i dk el eubkh 4adaRi2Br atdi@mRassage

communi cati ng nenber conprises switching neans for switching the
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and the throat are in the c nicati t.at he filth conveyance and the
25 toilet FRERS eaa‘?ﬁl?fﬁué'face)t rrq'cr(?d" 3&356‘;%’ ﬁmst'fl ushi ng wat er -13 -

with involvenent of water reservoir water for the flowrate anplifjcation
and the inst ant afeqs TetewapRi dfifatepR Ay involvement of the pooled

water pooled in the bowl part can be regarded as being

produced by a v_irtual jet pump in which the throat is assumed

10 as the actuation nozzle and the upward tube assumed as the

throat. As such, in accordance with this mode, since the

ratio of the diameter of the throat to the diameter of the

actuation nozzle in the virtual jet pump will be within a

range approximately from 0.3 to 0.6, the flow rate

15 amplification and the instantaneous f£flow rate increment are

ensured tobe effectedefficiently. Consequently, thefilth

conveyance and the toilet bowl cleaning are carried out more
reliably.

In an eleventh mode in accordance with the fourth mode,

20 the passage communicating member comprises switching means

for switching the communication state of the water reservoir

and the throat between communicating and non-communicating.

In this mode, when the water reservoir and the throat

are in the communicating state, the £ilth conveyance and the

25 toilet bowl cleaning are carried out by the flushing water



When the water reservoir and the throat are in the non- comunicating
state, the filth conveyance and the toilet 5 bow cleaning are carried out
by the flushing water spouted to the bowl3-part without involvement of the
flushing water for the flowrate anplification and the instantaneous flow
rate increment. Thus, spouting manner of the flushing water is selectable

t hrough swi YRR ¥RARRENY RE YRRRIFCSEEVOAT MRt T fozs the §1W Rater
reservoir and the throat. In a twelfth node in accordance with the el eventh
node, the sampiéhfihgahionsardnihe siistantinngays fdiost makel ynewemehtng bet ween
t he conmuni cation states, comuni cating and non-conmuni cating. 15

Thi s node ergirestisel watewnredermrinerand e tisloiatg awet éh thesponted; if
only urine has to be flushed, the non-comunicating state nay be sel ected

to cause onkymhBfiEhHshy NGtaed ertHd A ihe ivedlaneR ReaZk8et @oRgegpouted to
the bowl part while the communicating state may be sel ected 20 at the

time of sdef g3t Ofbdififfuse Liarid® Wuidbs Al iRinh WU NdUALER 1O De

spouted.” In"a node 1 n accordahce W e, the

swi t chi ng ans sw tches _the. passage canmuni cati.on state . to a

non-commnrggt?lﬁ%\ﬂqwét? eﬂlﬁgo\)ﬁ%é}vo ieé'feé&i ﬁ’lszghe RiRCGeFat&Ser voir .
In this node, no water is jetted out through the @ -14- actuation nozzle
in such a nhfRethe oY Cathadmrlihichigient RBdaERe ANTRHERAWS f¥6Fves air

in the enpty water reservoir.
rate increment. Thus, spouting manner of the f£flushing water

is selectable through switching between the communication

10 states of the water reservoir and the throat.

In a twelfth mode in accordance with the eleventh mode,
the switching means comprises means for selectively
switching between the communication states, communicating
and non-communicating.

15 This mode enables selection of manners the flushing
water is spouted; if only urine has to be flushed, the
non-communicating state may be selected to cause only the
flushing water from the actuation nozzle to be spouted to
the bowl part while the communicating state may be selected

20 at the time of defecation to cause the flow-rate-amplified
flushing water to be spouted.

In a thirteenth mode in accordance with the eleventh
mode, the switching means switches the passage communication
state to a non-communicating state when no water exists in

25 the water reservoir.

In this mode, no water is jetted out through the



Therefore, the spouting of the flushing water with invol venent of the
flushing water inside the water reservoir 5 cannot be changed into the
spouting of the flushing water with i nvoll¢ement of the air in pl ace of the
flushing water. For this reason, the siphon effect that has been started by

t he spouting of flushin ter wwih involvenent .of the flushin ter
cannot be 1 AR BY=L8 T lehd maFReYthak 8¢ Eter thRRERGAE * ¢ he

si phon effect cannot be extinguished unexpectedly and thus the filth
will not retagtatelamhpogahe Haralveshairigthecipt hvadest resRIYGiFet in
accordance with the present invention described above, the anplification 15
means conpri Seerafioge ,pubpef pquitinghgodut tize mtdtushd ngf Watéra wiitlvi ng
fluid which represents water being supplied froma water supply source and
a driven fl uiyolienentepr aset sustiitnivateThirtsjdr the M e PEs &ego B
actuation nozzle for jetting out the water supplied fromthe water supply

source 29  anthd WY ehbnyhiachn s ineSspbd 00y Rt Rnef sPetRi fH8f4d4 ds in

relation to the actuation nozzle and which | €ads both the fluids to the
vat of SPOUl JEIDShyohehBhs SPUhe 21tchy UICEE bF 4Hd BL.BRANRLLAVL 02! ©
Fluid “hat FeE the® Roarobrchie i ofLersBRag, pls foen Feariad 1 ow
rate anplification and the instantaneous flow rate increnment. Therefore,
even when t iy the spouting of flushing water with involvement of the
flushing water cannot be interrupted by entrance of air
10 mixture. Therefore, the siphon effect cannot be
extinguished unexpectedly and thus the filth will not return
to the bowl part.
In a fourteenth mode of the toilet in accordance with
the present invention described above, the amplification
15 means comprises a jet pump for jetting out a mixture of both
a driving fluid which represents water being supplied from
a water supply source and a driven fluid which represents
the air. This jet pump comprises an actuation nozzle for
jetting out the water supplied from the water supply source
20 and a throat which defines a flow path of both the fluids
in relation to the actuation nozzle and which leads both the
fluids to the water spout member.
In this mode, a jet water from the actuation nozzle
causes an ejector effect when passing through. the throat as

25 the driving fluid and forms a jet flow with involvement of

air as the driven fluid. That is, the involvement of the



wat er amount supplied fromthe water supply source is small, the supplied
water is led fromthe throat to the water spout 5 nenber so as to be
spouted in the state of the flow rate anpi-ficati on and the instantaneous
flow rate increnment with involvenment of air. Consequently, the cleaning
performance can be naintained_since the conveyance of filth fromthe bow
part to the ®b¥siTRIWS t O bdWe phieWarkPthe dMLidiasddonoandc| BB ng are
carried out by the flowrate-anplified flushing water. Mor eover, water
econony is Sestvantanenws finw rade tneremernt usfhegefiarer evensrign the snal |
anount of water actually jetted out through the actuation nozzle. Water
econony i s ak&bes @motth tssmeel Py firbusthdgaveresuplynsedede s smadl pe
provi ded as the driven fluid. In a fifteenth node in accordance with the

fourteenth npgle.sdpi il Qa’éef} QRPN E&SSrGH ftnbEdksa s et t10é fwamé&n§p&f>9f
allowing the air intake while the actuation nozzle is supplied with water

and for ghutgl, 1t‘;*eé?fs %é‘etd"’“tt{]e s{ﬁoﬂ%"et "%h%o tafﬂgt o%“gﬂé SloWt Loy yater.

During no supply s not bei ng used and water Ts pooI ed

in the bow Durln this,ti no_air is_led. For,this reaso

pref or abl 6 t%mﬁmﬁﬂn e GO QU L0V TG T A EES ed | o

the bow 25 part do not f_I ow out through the air intake part. In a

si xt eent h noHRVVeReDt @&l wi CANERAGUERELY . Fh§ecleaningPerRATPARCHUND i s

arranged so as to allowa jet fluid mxture to flowinto the bow part.
can be maintained since the conveyance of £ilth from the bowl

part to the outside of the bowl part and the toilet bowl
10 cleaning are carried out by the flow-rate-amplified flushing

water. Moreover, water economy is served since the

additional flushing water is only the small amount of water

actually jetted out through the actuation nozzle. Water

economy is also served since any flushing water is needed
15 to be provided as the driven fluid.

In a fifteenth mode in accordance with the fourteenth
mode, the throat comprises air intake shut-off means for
allowing the air intake while the actuation nozzle is
supplied with water and for shutting off the air intake while

20 not supplied with water.

During no supply of water, the toilet is not being used
and water is pooled in the bowl part. During this time, no
air is led. For this reason, it is preferable that flushing
water around the throat and thus water pooled in the bowl

25 part do not flow out through the air intake part.

In a sixteenth mode in accordance with the first mode,



Thi s node enables the bow part itself, for exanple, the surface of the
bow part, to be cleaned by the flow 5 rate-anplified flushing water. The
toilet bow is thus cleaned when the flolrate-anplified flushing water
flows into the bowl part and conveys the filth in the bow part to the
outside. In seventeenth node in_accordance . wth th | xteenth 10 node,
the ] et punpes J5Fr BIBBGL% GEXEPFB0] 80 AREO ALLPY (7 o FE01E R HEq m
channel, which is di sposed around an upper edge of the bow part and

fl ushes dowfa Hdow dationghgaberwlt Barke bowl part. In accordance with this
node, the surface of the bow 15 part is cleaned by the
flowrate-anplifi®dd moslel egabdesrtialtdowig pamtodtbelie fomestmanpied, on t he
upper rimof the bow part. On reaching the pooled water in the bow part,
t he fl ow r atigrearflaced offl thbi bowlapartcotyeys theaded thy ank @1rans t he

toilet bow. 20 In an eighteenth npde in accordance wth the
sevent eefit h QL. 418 £i8ld RUMRHigAWa3R3ed §Rea%oliekChoRil iishaHdsi d
m xture 1n an oblique direction wth respect to the rimchannel. In

accordance w.th thi d t f_ LAt e- .anplifi f | ushi ng
water is j etc[l&?n&?t §’lnrel o&ﬁgf&m c%aenngé'l%\,eflé"?' r?(;%efi ﬁghf“g?t‘?’%be’g%}é’&ﬁ on
thereof is aoblique, a | oss of - dJ etti ng_ﬁgressure can be suppressed.

17
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downwar d
to the outside.

In a seventeenth mode in accordance with the sixteenth

10 mode, the jet 'pump is arranged so as to jet out the fluid
mixture to a rim channel, which is disposed around an upper
edge of the bowl part and flushes down the flushing water
to the bowl part.

In accordance with this mode, the surface of the bowl

15 part is cleaned by the flow-rate-amplified flushing water
falling through the rim channel on the upper rim of the bowl
part. On reaching the pooled water in the bowl part, the
flow-rate-amplified flushing water conveys the f£filth and
cleans the toilet bowl.

20 In an eighteenth mode 1in accordance with the
seventeenth mode, the jet pump is arranged so as to jet out
the fluid mixture in an oblique direction with respect to
the rim channel.

In accordance with this mode, when the flow-rate-

25 amplified flushing water is jetted out into the rim channel,

since the jetting direction thereof is oblique, a loss of



t hrough the rimchannel w th suppression of energy |oss, the surface of the
bow part can be cleaned nore effectively. 5 In this case, if the
rimchannel is provided with an outlet whith is inclined obli quely to the
bow part, the flushing water reaches the pool ed water while swirling on
the surface ,of the bow d the swirling nove Is transmtted to
t he pool ed \ﬁi&ttélingsgrf’ﬁﬁﬁret ?“1%“3‘6%@%?%&5513510 Forgt Wr’feétqub éfance the
drainage efficiency and a siphon effect in the waste trap is generated

ef ficient|yfdovaraderefprdisged flustymeyasarinay benlushed flownyandonveyed
nore efficiently. In a nineteenth node in accordance with the sixteenth 15
node, the | ehrowgh the arimachEmhab watht supmtessitont b€ drexigy Ioss urthedi rectly
into the bowl part. This node serves to utilize the flowrate-anplified

fl ushi ng vwakerfhee efectRetbewbadripaian beseléaned marlslidfifdntisidnge t he

flowrate-amplified flushing water flows directly 20 into the pool ed
vat er the bowrpahlis bRSel ! 1£ Ntid ike BaWheR2LE HS fi?é’d
conveye(rils to cl eannt he '[SOI| £ bow by tlhe rovv-er at e- %n% |e§£l‘TtIt |ng

water. In at h " d e wih th et enth the jet
punp is arr &h 3@& hlcgoggj ef‘cg%g{lh ?1‘%“%{3551!0 e x{burg" Ay a’ 53218 fic
di rection that causes vorte | ow of the pool ed wat erc{)ool ed in the bow

part. 1§1ushing gaﬁﬁaereg TP SOt FBRAT Wt e HEF M9 GPent Iy i n

t he pool ed wat er by Jettln%out the fl ow
the surface of the bowl part, and the swirling movement is

transmitted to the pooled water. So that, the pooled water

10 is swirled to enhance the drainage efficiency and a siphon
effect in the waste trap is generated efficiently at an early
stage. Consequently, the filth is conveyed more
efficiently.

In a nineteenth mode in accordance with the sixteenth

15 mode, the jet pump is arranged so as to jet out the fluid
mixture directly into the bowl part.

This mode serves to utilize the flow-rate-amplified
flushing water for clean the bowl part itself. In addition,
since the flow-rate-amplified flushing water £lows directly

20 into the pooled water in the bowl part, the £ilth in the bowl
part is ensured to be conveyed to clean the toilet bowl by
the flow-rate-amplified flushing water.

In a twentieth mode in accordance with the nineteenth
mode, the jet pump is arranged so as to jet out the fluid

25 mixture in a specific direction that causes a vortex flow

of the pooled water pooled in the bowl part.



rate-anplified flushing water, the efficiency in the filth conveyance is
enhanced. 5 In a twenty-first node in accordance with the twentieth
node, the jet punp is arranged so as to j®t- out the fluid mxture froma
pl ace above a liquid surface of the pooled water to cause a vortex flowin
t he pooled water. In this node, the surface of the bow part above the 10
li qui d surface calnbetRlamedesf f sthent |3y Nprtpa fflow- isat efisptedi ed
flushing water. A twenty-second node in accordance with the sixteenth node
conprises a afifieiéntpyfim theaipvoled vatmaolbyd jedttdng outhéhbofilopart to
the outside. The jet punp is arranged 15 so as to orient toward an inlet

of the wasterhtaPamppified FaWsmagt wat8r pcy dreeivhbh iMithdmedecnt he
actuation nozzle of the jet punp jets out high-velocity and hi gh-pressure

wat er havi ngcggf%ggllg?g{%%%rgéﬁd_t he same as the water supply 20 source

pressure (normnma err]). This high- velocity and

hi gh-pressure jet_water causgs an ej.ector effect, faqrm Let . flow that

i nvol ves>t he fl usﬁPr’f‘ggVﬁ?g’('gﬁﬁmﬁgg Jsbaﬁcfﬁ%‘%%a’lﬁgr%?%ﬁﬂjﬁa%és%ﬁhe
driven fluid, and flows directly toward the inlet of the waste trap via the
25 bow paRPdeasthecieleRNMP iSHATFARERANGO VRS O fisdweuthithet Rduidl et of
the waste trap via the bow part in a state of flow -19 - rate

anpl i fi cati omigbdre heromsa aitaeeeabovel awliandd i surfanemtofhhehpoodefut of

the jet flowfromthe jet punp. This node
water to cause a vortex flow in the pooled water.

In this mode, the surface of the bowl part above the
10 ligquid surface can be cleaned efficiently by the flow-
rate-amplified flushing water.

A twenty-second mode in accordance with the sixteenth
mode comprises a wasté trap for draining the pooled water
in the bowl part to the ocutside. The jet pump is arranged

15 so as to orient toward an inlet of the waste trap via the
bowl part.

In accordance with this mode, the actuation nozzle of
the jet pump jets out high-velocity and high-pressure water
having energy approximately the same as the water supply

20 source pressure (normally 1 to 2 kgf/cm?). This high-
velocity and high-pressure jet water causes an ejector
effect, forming a jet flow that involves the flushing water
which has been provided beforehand as the driven fluid, and
flows directly toward the inlet of the waste trap via the

25 bowl part. As the result, the flushing water flows into the

inlet of the waste trap via the bowl part in a state of flow



al so realizes maintenance of the cl eaning performance and water econony

since a total water consunption can be reduced. 5 O her favorable effects
include that it inproves the degree of dtsign freedom A twenty-third node
in accordance with the twenty- second node conprises water reservoir which
Is formed so as to have a structure partly separated fromthe bow part for

10 st ori n§2h& PG RRR TBP IS tardEReCuS T T AT ¢ dRCTEM@BFance and

for utilizing such stored water as the provided flushing water. The wat er
reservoi r hh¥ BhetouiRut ft khe ishfiley frempbrs cdetwavep . pddtisdmodet he bowl

part to be flown into the water reservoir. 15 In accordance with

thi s node, thsostreatizes mdnbntsnardee ofathe ¢ksaniig rparsoreacat @ddf rom t he
bow part increases the bow part design freedom allowi ng a structure

wher ei n t heggtbWeUndily?s En &6 St ANG e+ 8B otRfpiti Bh&ah bOre@hchaM and
t hus adoption of the | owsilhouette type has no 20 structura

|
obstructy OnSOtth%aQi%g.Ja%q.ev@f ctdi Eiugg"%&é{?{.‘{é i?@s'}l?p%ssiggé g%igirget he wat er

reservoir and utilized as a driven flul mnating the
need for a SEegi al. st uciyre to store water in the water reservoir, it also
simplifies Phe®str-d8t tF8°“?R- addi tion to the pool ed water 25 that flows

in, water that drains nornally fromthe rimto provide the pool ed water may
be designed so a& fCUePftgv‘vtPFlFé modepdn greofdarrer wikhyshe, tRepk®nty-fourth

node in accordance with the twenty-
second mode comprises water reservoir which is formed so as

to have a structure partly separated from the bowl part for

10 storing water ‘beforehand prior to a start of the filth
conveyance and for utilizing such stored water as the
provided flushing water. The water reservoir has a
structure that enables the pooled water pooled in the bowl
part to be flown into the water reservoir.

15 In accordance with this mode, the structure wherein the
water reservoir is separated from the bowl part increases
the bowl part design freedom, allowing a structure wherein
these two of close resemblance may constitute a toilet bowl
and thus adoption of the low-silhouette type has no

20 structural obstructions. The pooled water in the bowl part
can be stored in the water reservoir and utilized as a driven
fluid. As the result, by eliminating the need for a special
structure to store water in the water reserveir, it also
simplifies the structure. In addition to the pooled water

25 that flows in, water that drains normally from the rim to

provide the pooled water may be designed so as to flow into



second node further conprises: water reservoir which is formed so as to
have a 5 structure partly separated fromthe bow part for storing water
prior to a start of the filth conveyance2&nd for utilizing the stored water
as the provided flushing water; and a water conduit for naking the bow

part comunicating 10 wth the water reservoir, in order to allow a flow
of the pool && DHFSSEFVPATrhe bowl part, the water conduit conprising a
spout that faces the inlet of the waste trap on the side of the bow part,
wherein the jet punp conprises the water conduit as the 15 t hroat, and
the actuation noZrltwantwhifoyadddmodet s aacerdapeewith |the Hivenditte, pool ed
water in the bowl part may be stored in the water reservoir via the water
conduit and sdddrid esbdes fardherecompurigesknsi de this water conduit, the
flushing 20 water is jetted through the actuation nozzle under such a high

pressure as descrjfied abeySrvdie WRicHaliey fdommed hgoaGsuatd ORaPazZ] € causes
an ejector effect wwth the water conduit, which functions as a throat. That

|'s, the §et %’@ﬁﬁt\fﬂe?g)‘\?&t&&?ﬁgégé%éw?@d Grld BeRLl BLpYORod N gty Cconduit

25 as a jet flow olv arge volu wat Insid -21-
direct] y toMReeT HEATH ot of TR haSle thPan A (HEVAYEHEE, ohghdor ©
flowrate-anplified flushing water flows . .

utilizing the stored water as the provided flushing water;

and

a water cpnduit for making the bowl part communicating

10 with the water reservoir, in order to allow a flow of the
pooled water pooled in the bowl part, the water conduit
comprising a spout that faces the inlet of the waste trap
on the side of the bowl part,

wherein the jet pump comprises the water conduit as the

15 throat, and the actuation nozzle is disposed in the water
conduit.

In this mode, pooled water in the bowl part may be stored
in the water reservoir via the water conduit and utilized
as a driven fluid. Inside this water conduit, the flushing

20 water is jetted through the actuation nozzle under such a
high pressure as described above. The jet water from the
actuation nozzle causes an ejector effect with the water
conduit, which functions as a throat. That is, the jet water

from the actuation nozzle flows through the water conduit

25 as a jet flow, involving a large volume of water inside the



: . . ) is Sheet Has Been Re Jaced

into the waste trap with the jet flow by the jet p re, a
strong cl eani g € 1 gERd hi gh water econony % M iﬂ so in

t hi s node. Svﬁg' a%g%ﬁéggpre sure is nédd-utilized i"e," t hough it

I,

is a conventi pnal bowl-part can be forned of ordinary porcelain, as
descri bed abové. 10 In a twenty-fifth node in accordance with the
t went y- t hi r WaieRle BaferVedis, theaegh dihe watsr serdyht FvhergukRACHTe® f or ned
so as to face the inlet of the waste trap in the bow part and defines a
fl ow pat h ofthe fdutilét dThechiy uaiwesrd mbezirlelf ofhtheetagiensriap.arksnged in
the water 15 reservoir so as to be oriented toward the inlet of the waste
trap via therrperdfigiof e fiiweiratesampdifiein£i A5RiNG0eatob efl de
above-descri bed high-velocity and hi gh-pressure flushing water fromthe
actuation nogzi& PRESHEstECtPRENWATNOhbNg Aty @SR et ove
flushing 20 water causes an ejector effect with the opening Tunctioning
as a thrpat. ore, f ' i zzl e
i nvol vesga I%I%%%%%ﬁeédnego?t%&?%réﬁ%% %ﬁo%ﬁ%%&%ﬁ ov?%tsgg j et
flow that is spouted direct t hrough fhe_opening toward the inlet of the
vaste trap, SROBMY T FeRHiTd (KLY | P FALS-HAGPT 11 SH9T ARG er s
supplied into the inlet of the waste trap by the jet punp  -22 - also in
this node, SRresfiretisnfot| ddiildgepedrtornit et tnel, hr‘igﬁu%t at deorny are
realized. The toilet bowl can be fornmed of ordinary porcelain naturally.

conventional way, the bowl part can be formed of ordinary

porcelain, as described above.

10 In a twénty-fifth mode in accordance with the
twenty-second mode the water reservoir comprises an opening
which is formed so as to face the inlet of the waste trap
in the bowl part and defines a flow path of a fluid. The
actuation nozzle of the jet pump is arranged in the water

15 reservoir so as to be oriented toward the inlet of the waste
trap via the opening of the water reservoir.

In this mode, when the above-described high-velocity
and high-pressure flushing water from the actuation nozzle
passes the opening of the water reservoir, the above fiushing

20 water causes an ejector effect with the opening functioning
as a throat. Therefore, the flushing water from the
actuationnozzle involves a large volume of water in the water
reservoir and forms a jet flow that is spouted directly
through the opening toward the inlet of the waste trap. As

25 the result, the flow-rate-amplified flushing water is

supplied into the inlet of the waste trap by the jet pump



In a twenty-sixth node in accordance with the 5 twenty-fifth node, the

wat er reservoir is arranged bel ow the bow part across a wall nenber which
constitutes the bow part. In this node,-2&-closed space is fornmed with the
wal | nmenber and the outer wall nenber of the pedestal, which 10 supports

the bow part, and such cl osed space is readily utilized as the water
reservoir ofelSq R RRifdeede. %Ehﬁﬁesp\ﬁ?réq Glesipg PeERATBANFRFRY even
nore readily by integrally formng the bow part and the water reservoir.
In a twentyhighewatam@sonemycesedzeedigedh tThe 1Boilethvdmwil siant tbernde, an
i nner wall surface of the water reservoir fornms a slope inclined toward the
actuati on nGozmed lof torddnawgepozoglannengturallyr entering the water
reservoir, for exanple fromthe bow part, noves down al ong 20 t he inside

wal | surface of the vatefehegesyeth Ve d fipheaaebyahhed NPZZA €.thed.
t hat , whent hef | ushi ngwater is jetted fromthe actuation nozzle, foreign

matter g Ou?%evtr\gf&— ffﬁ:h@@e P‘Eﬁélv?agéxc’%sg%c%{é ge@f%g,g?ﬂg%@?isaw&i r

t oget her™ wi er e water reservolr. oreign 25
matter is restrained fromresidi in.and pal Luting, the water reservoir.
133 - A tweRY oPEREnREHES f YREh MG WITR FRRPRAREGSS T FHE PELe
further conprising a tubular body arranged to open to the opening of the
wat er reser\B&%t-and face the

In this mode, a closed space is formed with the wall
member and the outer wall member of the pedestal, which
10 supports the bowl part, and such closed space is readily
utilized as the water reservoir of flushing water. Such the
water reservoir can be formed even more readily by integrally
forming the bowl part and the water reservoir.
In a twenty-seventh mode in accordance with the
15 twenty-sixth mode, an inner wall surface of the water
reservoir forms a slope inclined toward the actuation
nozzle.
In this mode, any foreign matter entering the water
reservoir, for example from the bowl part, moves down along
20 the inside wall surface of the water reservoir toward the
actuationnozzle. So that, when the flushingwater is jetted
from the actuation nozzle, foreign matter around the
actuation nozzle £lows out £from the water reservoir together
with water in the water reservoir. Therefore, the foreign
25 matter is restrained from residing in and polluting the water

reservoir.



actuation nozzle, in order to enable the water jetted out 5 of the
actuation nozzle to flow in and pass through the tubul ar body. This tubular
body has an opening that joins the flush#g water existing in the water
reservoir with the water jetted out of the actuation nozzle. Wth this
node, the jet flow fromthe actuatjon nozzle 10 throu%h t he tubul ar body

ensures an ej ect Br tEEREEreighbR MOQR P aGRPRAMDGS ¥dithy t8er EWPNEXaD| es

i nvol venent of the flushing water inside the water reservoir to flow

t hr ough t hefdfthi medeffunkhen arprifiig adubudiesr bedyoarrengefll 6o of the
flushing water running toward the inlet of the waste 15 trap is ensured to
be in the sbpea @b fhtt bpgnahgt b fhe Wwhoerbyesbevpetr anapfasd thes the

cl eani ng performance nai ntenance and the water econony can be realized. In

a twenty-ni gEBuAee8ni RoAELE! daNG-ddirt kot BRabYENiNe Qi3 jeRdeqdt Bgract uation
nozzl e and the tubular body 20 are integrated with each other and fixed to

th t ' ' | T tE tuati
noszl o Snd PherhabaPERabigioig-EMaPLL) FT5w, T, BhACEaRE nbpullche 1 "
easier. 25 I thirtieth de .in.accordance with the twenty- -24
P second. moligeudap By e R tTER nind ek ERFPetia 8% 8Thren: ed
toward the inlet. of the waste trap. In a thirty-first node in_accordance

with the twehReyELtEMe Wader ¢rksting donphe sifetsEesarvet e widdpshe

water jetted out of the actuation nozzle.
With this mode, the jet flow from the actuation nozzle
10 through the tubular body ensures an ejector effect to be
caused, and the ejector effect enables involvement of the
flushing water inside the water reservoir to flow through
the opening of the tubular body. For this reason, the flow
of the flushing water running toward the inlet of the waste
15 trap is ensured to be in the state of jetting of the jet flow
by the jet pump and thus the cleaning performance maintenance
and the water economy can be realized.
In a twenty-ninth mode in accordance with the
twenty-eighth mode the actuation nozzle and the tubular body
20 are integrated with each other and fixed to the water
reservoir.
This mode simplifies the attachment of the actuation
nozzle and the tubular body to the toilet bowl and aléo makes

handling easier.

25 In a thirtieth mode in accordance with the twenty-



5 conduit for supplying water fromthe water supply source, a plurality of
actuation nozzles branched out from such water supply conduit, and a
plurality of throats respectively correffonding to the plurality of such
actuation nozzles. In these nodes, the flushing water after flow the rate

10 amplification d the_instantaneoys f]ow rate increnent by the jet
ounp 1 ows FSERT MO 8 PIHTRRELKaSE o1 AP PUMRS PFEr ATFEYISE TR nt s.

Thi s provi des good coverage of the whol e opening area of the inlet,

produci ng i gplentedi hewaed f thermbrtet 16f the wasge s£¥a@rty-second node in
accordance wth the sixteenth node, at |least two of the jet punps are
arranged so as tInermblthixtypddirstf mbéef |in d atcordaaceo withl obvlmei nto t he
bow part. This node enables the bow part to be cleaned by jets 20 of

wat er respeghéneyysdddia hitdle, ethpUHES . plp &dniprileest B wdtEPdguppn@ccor dance
with the thirty-second node, one of the jet punps is arranged so as to jet

out thes!! Ubshdihid Wi Spbhuchagoe! erdhi el o passdy totinge an upper

edge of th es 25 down the flushing water to the bow

art. The other _of | i [ranqged et out _the fluid
ture o &blbkaiich s bELRUIREabR L0 HHARINER AR ERORTANRLLE (1o
fromone jet Is used to ¢clean_the bow part surface via the rim
channel . JéHMrc?? tr A9 R BHAERLTEY %EthE‘P%E“hsr?ﬁ%e‘BWebért

surface. corresponding to the plurality of such actuation nozzles.

In these modes, the flushing water after flow the rate

10 amplification and the instantaneous flow rate increment by
the jet pump flows into the inlet of the waste trap from a
plurality of points. This provides good coverage of the
whole opening area of the inlet, producing a high cleaning
performance.

15 In a thirty-second mode in accordance with the
sixteenth mode, at least two of the jet pumps are arranged
s0 as to enable a spout of the £luid mixture to be £lown into
the bowl part.

This mode enables the bowl part to be cleaned by jets

20 of water respectively from the jet pumps.

In a thirty-third mode in accordance with the
thirty-second mode, one of the jet pumps is arranged so as
to jet out the fluid mixture to a rim channel, which is
disposed around an upper edge of the bowl part and flushes

25 down the flushing water to the bowl part. The other of the

jet pumps is arranged so as to jet out the fluid mixture



5 Athirty-fourth node in accordance with the thirty- third node
further conprises: a waste trap for draining the pooled water pooled in the
bow part to the outside, wherein the otf¥r jet punp is arranged so as to
be 10 oriented toward an inlet of the waste trap. This node allows the
jet flow water fromone jet punp _to be used to clean the bow part surface
t hrough j et t3HePELF AREP rHsmbavd PRXtchannel . The jet flow water jetted
out by the other jet punp carries out the conveyance of filth 15 in the
bow part and theln dilig mpdel idtewaitey. £hovHinany ohef jét muw ies weedr dance
with the thirty- fourth node further conprises supply sw tching neans for
consecut i velto sdehnihygbowt paettsnidaevbd theteim shaphyl{ r et wetawt er
supply source, fromthe one jet punp to the other 20 jet punp. This node

al | ows consegiy e-cavithehb e f 158 PhigpbenbaRa the WhAC Batt eqk-figcdy one j et
punmp to the filth conveyance fromthe bow part and the toilet bow

clean ngeDy (e, ok AL A&l TR 1n ackBralnck btk ol thusinge 11
Che vet o sUfpist BTEd o s CRUPELRBF ] ot purp o Che oné ] ot purp 4gain..
after having switched to the other jet punp. In accordance with this node,
after the bow pa? iwaste trap for draining the pooled water pooled in
the bowl part to the outside,
wherein the other jet pump is arranged so as to be
10 oriented toward an inlet of the waste trap.

This mode allows the jet flow water from one jet pump
to be used to clean the bowl part surface through jetting
of fluid from the rim channel. The jet flow water jetted
out by the other jet pump carries out the conveyance of filth

15 in the bowl part and the toilet bowl cleaning.

A thirty-fifth mode in accordance with the thirty-
fourth mode further comprises supply switching means for
consecutively switching the destination of water supply £rom
the water supply source, from the one jet pump to the other

20 jet pump.

This mode allows consecutive switching from the bowl
part surface cleaning by one jet pump to the filth conveyance
from the bowl part and the toilet bowl cleaning by the other
jet pump.

25 In a thirty-sixth mode in accordance with the

thirty-fifth mode, the supply switching means comprises



5 surface cleaning by one jet punp and the filth conveyance fromthe bow
part and the toilet bowl cleaning by the other jet punp are having been
carried out consecutively, the bow part-2uarface cleaning by one jet punp
can be carried out again, and the flushing water used at this tinme can be
pool ed as 10 th ooled water.in_the bow part. In a thirty-seventh node
D the toi | droats SOEPHLHRLTE ERerdRs ket PRI AUDPHE S65B1 FRP cat | on
means conprises nulti-stage anplification neans for anplifying the flow
rate of the WAtRRiSWPRAS sPurgea frAM thet agheruiffepumpsto the onppjgt
thirty-eighth node in accordance with the thirty-seventh node, the

mul ti-stage e i dgxin i Gf resahaviagpswidschead] 60 phepother| det ipynwut a

m xture of both a driving fluid which represents water being supplied from

a water supply soiicaceotfdandei wethf khid widide) radessamMes w1l Pparshi ng
wat er provided for conveyance of the filth in the bow part. This jet punp

conpri seg ans@efaidd | edi3ad @yl Shel ?éﬁifi\ﬂnﬁ’éﬁnd W8e8h & nSUBRYEpEnEE OM the

wat er supply source, a first tyhroat arranged so as to correspond to such

actuation nozzl r i1 fl.ow. h fl.ulds, a 25
second throa r%lrgrtfg%glég‘s%ﬂé%g?gdfﬂ&eetgggﬁt%?"?gkﬁﬁ%g%gfl& CE?'gadl %rthe
provided flushing water to the water spoyt nenber -27. - with invol venent
"nto the f1uiek ROURAES HRVAASHREST SEEEAoHPBUEAREREUFLTELY ¢ fhsdbowiy t n

t hese nodes, even if involvenent |oss may occur in the water jetted out by
t he actuati @arosuréage ql@ggé@gi%one jet pump can be carried out again,

and the flushing water used at this time can be pooled as
10 the pooled water in the bowl part.

In a thirty-seventh mode of the toilet in accordance
with the present invention, the amplification means
comprises multi-stage amplification means for amplifying
the flow rate of the flushing water in a multi-stage manner.

15 In a thirty-eighth mode 1in accordance with the
thirty-seventh mode, the multi-stage amplification means
comprises a jet pump for jetting out a mixture of both a
driving fluid which represents water being supplied from a
water supply source and a driven fluid which represents

20 flushing water provided for conveyance of the filth in the
bowl part. This jet pump comprises an actuation nozzle for
jetting out the water supplied from the water supply source,
a £first throat arranged so as to correspond to such actuation
nozzle for defining a flow path of both the fluids, and a

25 second throat arranged so as to face such first throat for

leading the provided flushing water to the water spout member



5 stages of flowrate anplification, this |oss can be conpensated by
flowrate anplification at the next stage. Thus, flushing water is jetted
out after the flowrate anplification at2’t-he final stage in a state wherein
t he invol venrent | oss has been reduced by the flow rate 10 anplification
at nmultiple stages. _For this reason, the flushing water after nore
effective fVolPriReolyemrent it dde fduisy pixtoge; wedchrprsveaesedi n t he
filth conveyance efficiency and inprovenent in the toilet bow cleaning
per f or manceteopugle ¥ke|fiest ts-oat. In a thirty-ninth node of the
toilet in accordance with the present invention, the anplification nmeans
conprises a jet Wihp €these eiddeswy ewenaifii knhveokvaferbotlioss dayvooguf! ui d
whi ch represents the air being supplied froman air source and a driven

fluid whichipeeergrés jeltushi diar B9 theabenaPidy nded1604t cagyeyanGe of the
filth in the bow part. This jet punp conprises an actuation nozzle for

| etti nggout I r.&Su e 0 . Al ce a o] i ch defines
Ja fl owgSat hsggsg‘%t k?fts hgﬂﬁluiq: S{ei %ggjﬁg%égé?%ﬁ’t hgﬁggt UJé. él]%n%tr?g\é\ﬁ)% and

whi ch | eads _both the fl.ui h 25 .. nb [ p thi de,
t h:acact ﬁgt ;5‘6?11%1%9%7%‘} el%%l b ﬁltaﬁﬁ- 4 fiﬁﬁcqt*/%%a&-t ttxsrrl%aﬁgg‘ﬁi ﬁﬂégﬁ?g:s trJnr) eeai r

whi ch has energy of_air_ pressure _(notmalla/ 1 to 2 kgf/cnferr])
appr oxi mat el PYfe SHEFLIRG t¥Rter (150iftked TS &Ftpx vERRCTI9W aRate

hi gh-pressure jet air causes an ejector effect when passing through the
t hr oat amplification at the final stage in a state wherein the

involvement loss has been reduced by the flow rate

10 amplification'at multiple stages. For this reason, the
flushing water after more effective flow rate amplifications
and thus a further improvement in the filth conveyance
efficiency and improvement in the toilet bowl cleaning
performance can be realized.

15 In a thirty-ninth mode of the toilet in accordance
with the present invention, the amplification means
comprises a jet pump for jetting out a mixture of both a
driving £luid which represents the air being supplied from
an air source and a driven fluid which represents flushing

20 water provided for conveyance of the £ilth in the bowl part.

This jet pump comprises an actuation nozzle for jetting out
the air supplied from the air source and a throat which
defines a flow path of both the fluids in response to the
actuation nozzle and which leads both the fluids to the water
25 spout member.

In this mode, the actuation nozzle jets out high-



5 as the driving fluid and forns a jet flow which involves the flushing

wat er provi ded beforehand. Moreover, spouting of the jet flow increases the
i nstantaneous flow rate at that tinme. -¥or this reason, the flushing

wat er provi ded beforehand is led fromthe throat to the water spout nenber
10 and spouted in the state of the flow rate anplification and the

i nst ant aneo¥81Prdkyr ap8 INHGeRERESHEeh i dhichetas neReEdY ePfedidir. That
is, since conveyance of filth in the bow part to the outside of the toilet
bow and cl passsygref (nhemablyel Yol kafd oméhl dppxbiimatied vaithenisameg with t he
15 flushing water after flow rate anplification and instantaneous
flow rate | asrigreair ddwerad .eathihg highf-oelandéycrd hhght prassurd/gesover ,

wat er does not have to be used as the driving fluid, so the only flushing

wat er neededitGadddd AncWEHANEELbEL HHETPDAsSIRY *hrohughhend tugdakg wat er

20 provided beforehand. The further water econom zation can be thus

(221 2o MO 0 ShooHOY d 0ok 141 G WSROI RORALE chp needed

| ow Tate anp I'on and i nstantaneous Tlow rate
increment of _the.flushing water. 25 Therefore, even where the ayail able
servi ce wat E}u§ﬁbB9yw?)1?ee’g?Eroé’lfigdf%%foxf%?aréi'a PECRGht PPWGYT e, eit her
-29 - reqgularly or seasonally, high cleaning performnce and water econony
can still b&heedet z@d’%lﬂﬁrFW@Sng’a%.l‘@ﬁ@bt@’@rﬂqsy?l@Yp%@@ﬁ hathe

installation areas of |owsilhouette type toilets can be realized.
time. For this reason, the flushing water provided

beforehand is led from the throat to the water spout member

10 and spouted in the state of the flow rate amplification and
the instantaneous flow rate increment with involvement in
the jetted air. That is, since conveyance of f£ilth in the
bowl part to the outside of the toilet bowl and cleaning of
the toilet bowl are realized by the air mixed with the

15 flushing water after flow rate amplification and
instantaneous flow rate increment, the cleaning performance
can maintained. Moreover, water does not have to be used
as the driving £luid, so the only flushing water needed for
filth conveyance is a small amount of the flushing water

20 provided beforehand. The further water economization can
be thus realized.

Additionally, no water supply to the actuation nozzle
is needed for realization of the flow rate amplification and
instantaneous flow rate increment of the flushing water.

25 Therefore, even where the available service water supply

pressure is low, for example about 0.3 kgf/cm?, either



5 This node can al so be inplenmented as a | owsil houette type toil et
whi ch has a high degree of design flexibility. The increased degree of
freedomin overall designing of the toiFé- bow and the peripheral,

i ncluding the sanitary cl eansing apparatus, enables provision of toilet

bow s of 10 a_hi gher-cl ass appearance.. A fortieth node in accordance with
the first mEGGUATINGT EBRRPRELLY. BIALLHSHNING REEHRIMACHRRSRTET) 1t he

wat er supplied fromthe water supfly source, 15 wherein the jet punp
conpri ses agCORONNtHN Shaiihe replized wighothis Redeat cfonsamantilyed by t he
pressurizing nmeans. In this node, water supplied fromthe water supply
source i s pespamsipedofrile ingtbéilayipetasshowtt lowesihhdbet e thyplel on
nozzl e. Therefore, a high-velocity and high- 20 pressure water thus
pressuri zed tod lje®kt ednodk +BaDUGEAt he actuation nozzle to realize the flow
rate anplification and instantaneous flow rate increment through

i nvol verent of 't kel HS8E NEhYRLGH ﬂéolgwféhﬁ?ée% s@&%&g{&%@ga}g@ vat er

and then the flushing water 1s spouted’n this state. reason,

even where the ayai l.e service [ SURpI r ure or t.he.ayvailable
servi ce wat %yp]e I ggv#%?eﬁus ov?/,% amﬁ% é-e%gjguf)ar?%g%?n sfgtaeg%%éllléy ‘as
descri bed above, this node can realize_high cleaning perfaormance_ and high
wat er econonyeCIHTERRS AGITES &f-ngF%ﬁd‘a‘f‘%t%%"??@%%%eétlig&;rngr%%é:h@f

| owsil houette type toilets can be realized.
toilet bowl and the peripheral, including the sanitary

cleansing apparatus, enables provision of toilet bowls of
10 a higher-class appearance.
A fortieth mode in accordance with the first mode
further comprises:
pressurizing means for pressuring the water supplied
from the water supply source,
15 wherein the jet pump comprises an actuation nozzle for
jetting out the water pressurized by the pressurizing means.
In this mode, water supplied from the water supply
source is pressurized prior to being jetted out through the
actuation nozzle. Therefore, a high-velocity and high-
20 pressure water thus pressurized is jetted out through the
actuation nozzle to realize the flow rate amplification and
instantaneous flow rate increment through involvement of the
flushing water provided beforehand into the jet water and
then the flushing water is spouted in this state. For this
25 reason, even where the available service water supply

pressure or the available service water flow rate is low,



5 A forty-first node in accordance with the first node further
conprises: pressurizing neans for pressuring the water supplied fromthe
wat er supply source when the supply souré® has a | ow supply pressure, 10
wherein the jet punp conprises: a first actuation nozzle for directly
jetting out the water supplied fromthe water supply source; a second

act uati on n&egidardy ?Et%)ér)qﬂj’rfﬁ?tlyt'hés ‘F%?mp}?ee%@%ﬂ‘)éedtm’stweprc@é’suri zi ng
means; and 15 _selection neans for selecting one of the first and
second act uZerdizgoRriphscheaning mprfermace ppiyhpek sarer econemYwat er
supply source. In accordance with this node, when the water is jetted out
t hrough t he @ohseguenthpzzlexpaniséonated shpplireddllahi2®d atdéms watfer supply
source is pressurized prior to being jetted out in case of a | ow supplied

wat er pressibg-gidnblietter ypactodletd o e feRdlszad, Water of a high
vel ocity and a high pressure through this pressurization. After the flow

e At oot AepRiyLeskel AIRO UM riRhBel MREATRIG Ak dlodtd

i nvol venent of t hi ng wat er provi et water,

the flushin er.is spouted in this state. -31- On the contrary, in
Eih b, con e

case of a h pressure, the water fromthe supply source is
jetted out through the second actuation nozzle as _jt is at that  hi

S h
suppl i ed water pPEESEPELEZIPPLEPTBE K He PHESRFARE & IW?’?%ﬁué’lPla‘ﬁ@gt he

from the water supply source when the supply source has a
low supply pressure,
10 wherein the jet pump comprises:
a first actuation nozzle for directly jetting out the
water supplied from the water supply source;
a second actuation nozzle for jetting out the water
pressurized by the pressurizing means; and
15 selection means for selecting one of the first and
second actuation nozzles according to the supply pressure
of the water supply source.
In accordance with this mode, when the water is jetted
out through the actuation nozzle, the water supplied from
20 the water supply source is pressurized prior to being jetted
out in case of a low supplied water pressure and the first
actuation nozzle jets out water of a high velocity and a high
pressure through this pressurization. After the flow rate
amplification and instantaneous f£low rate increment through
25 involvement of the flushing water provided beforehand into

the jet water, the flushing water is spouted in this state.



5 instantaneous flow rate increnent. Both of these actuation nozzles are
utilized to be selected according to the supplied water pressures. For this
reason, this node realizes high cleaning3performance and water econony
regardl ess of occurrence ofa | ow suppliedwaterpressure. Since thewater 10
needs to be pressurized only when the sypplied water pressure is |ow,
reduction i n%Ehﬁrﬁﬁﬂﬁr%y'eﬁﬁr‘b”f%@%o%g‘ls&S?H’l%l’pﬁ%é’péﬁﬁfrz%’?‘??ﬁf“é%ﬂ be
realized. In practice, a pressurizing equipment nay be used intermttently
or tenpor arithe wWederr E§omr tlae sAwpPnliyusouneegys ciaisiathoudnthaauge theed. 15
A forty-second node in accordance with the first node further conprises:
m Xi ng nmeansdaondrargitngtioe nwetadre aspd isedat thattlnegiwatppliefprateour ce
Wi th pressurized air, wherein the jet punp conprises an actuation nozzle
for 20 jetdrdiburd tRtSaTizekild LA G erdt e SEmp 1 Zecka florDYarid e HE Xi ng
means. In this node, the water fromthe water supply source is mxed with
pressuriged ddedfidiodds PebRedrel Lfdraiint 7 8U9R ShEnASLUALLN NI €

a high-ve 5 an g

Ther ef ore, ocity N-pressure water thus mXed with

pressurized ail 4 S, ] t thr t C tian npzzle to realjze the
Plow " 250 eaied RN aR%Ra b B et Rt R B s b e o
t hrough invol venent of the flushing water Erovi ded beforehand intqo the jet

wat er and t WFeThETEEEYRPRg iR ths TRBEPRd TH € Modesraptizey hidh s

reason, even where the
cleaning performance and water economy regardless of

occurrence of a low supplied water pressure. Since the water

10 needs to be pressurized only when the supplied water pressure
is low, reduction in the amount of energy needed for the
pressurization can be realized. Inpractice, apressurizing
equipment may be used intermittently or temporarily when
required and thus energy consumption can be saved.

15 A forty-second mode in accordance with the first mode
further comprises:

mixing means for mixing the water supplied from the
water supply source with pressurized air,

wherein the jet pump comprises an actuation nozzle for

20 jetting out water mixed with the pressurized air by the mixing
means.

In this mode, the water from the water supply source
is mixed with pressurized air prior to being jetted out
through the actuation nozzle. Therefore, a high-velocity

25 and high-pressure water thus mixed with pressurized air is

jetted out through the actuation nozzle to realize the flow



5 avail abl e service water supply pressure or the avail able service water
flowrate is low, regularly or seasonally, as described above, this node
can realize high cleaning perfornmance d high water econony.
Consequent |y, expansion of the installation areas of |owsilhouette type 10

toilets can be realjzed. In a forty-third node in accordance with the
forty- secoﬁﬁgﬁnﬁ@?i%fép7ﬁiqufqéxﬁhfqﬁﬂﬁﬁqgﬁg§ ﬁgSWSrPEP rRRTAYeR ke
supplied water with the pressurized air when the supply source has a | ow
pressure. 1through ipvelvemerhcefn the hifdushdegd wWakerhepnaviédeds jetted
out through the actuation nozzle, the water supplied fromthe water supply
source i s nbefdrehamdtirntpridesgetzwdterrapditdrert dheecifigshénpedater in a
case of a |low supplied water pressure. Therefore, the actuation nozzle jets

out water 29s spdutediighthekostave andor thih PELSSNS @vidi Quaket BhE
pressurized air mxing in the case of a | ow supplied water pressure.

After he t FE Iy i | t ghe
i ncr ema%t tﬁ%ﬁ%\%b%%v%el{/enentﬁdoﬁ kijbfpllﬁzg ﬁ?gé&/gta eragp?g\é/i %{ég%%?%gehand

o the ] ele¥PlSL vddis, Rop s hEN YRR S0 Bl JLhhg spate. On

the contrary, Iin case of "a supp essure, t37 from

at that hi HESTHT Lo ShevE, (LGS URBSeo FUL FoBLiRe UM rSLERRMSI {1 cati on
and the instantaneous flow rate increnent. For this reason, this node al so
real i zes higgrformance and high water economy. Consequently,
expansion of the installation areas of low-silhouette type
10 toilets can be realized.
In a forty-third mode in accordance with the forty-
second mode, the mixing means comprises means for mixing the
supplied water with the pressurized air when the supply
source has a low pressure.
15 In accordance with this mode, when the water is jetted
out through the actuation nozzle, the water supplied from
the water supply source is mixed with the pressurized air
prior to being jetted out in a case of a low supplied water
pressure. Therefore, the actuation nozzle jets out water
20 of a high velocity and a high pressure through this
pressurized air mixing in the case of a low supplied water
pressure. After the flow rate amplification and
instantaneous flow rate increment through involvement of the
flushing water provided beforehand into the jet water, the
25 flushing water is spouted in this state. On the contrary,

in case of a high supplied water pressure, the water from



5 «cleaning performance and water econony regardless of occurrence of a

| ow supplied water pressure. Since the water needs to be mxed with
pressurized air only when the supplied w#ter pressure is |low, reduction in
t he amount of energy needed for the air pressurization and the m xing

t her eof can %0 be realized., | ressuri zi ng, equi pnent may be

.n practice, a ,
used i nter Féﬂ&@%@?éﬁﬁ&%ﬂﬁr‘-ge Féﬁﬁﬁl&é&h&nﬁcpﬁﬁ Shapggle

consunption can be saved. A forty-fourth node in accordance with the first
node furt hefscbidssi absthaphigh suppidiad wasserorsssuns totxgdigevdher prior
to a start of the filth conveyance and for utilizing the stored water as

t he provi defilbWushiteg amplldificahdoni and thei dnsftaatansoust fTvwokratet er
stored in the water reservoir to an amount BWof water existing in the 20

bow part TYhBWémenges mRpPbiisTReakynf, OALE. vSdd I BTrealle et BRgA ef f ect
generated in the waste trap extingui shes when water in the bow part runs

out aftgr teiegﬁgﬁgfggféyr%&aﬁnd@vgﬂa d ieee?B{aﬁewﬁ%%@ igHbggol Lhe

waste trap. Inmed a efore extingui shnent o fect, a

bl ow effect _i.s pr e t dr floating filth of small, . specific gravity
"nto the waSPEoPFaRtE et Al oo e LBkt ute St R i PRl

node, through adjustnent of the water storage anount of the water reservoir
TWto be wi BREAStiEPaFHvES Bhife PTERSUTéral T oRlBMhes: the§uBRLi6€ f| ushi ng

water via the jet punp is nade to coincide with the
water pressure is low, reduction in the amount of energy

needed for the air pressurization and the mixing thereof can

10 be realized. In practice, a pressurizing eguipment may be
used intermittently or temporarily when required and thus
energy consumption can be saved.

A forty-fourth mode in accordance with the first modg
further comprises:

15 water reservoir for storing water prior to a start of
the £ilth conveyance and for utilizing the stored water as
the provided flushing water,

wherein a ratio of an amount TW of water stored in the
water reservoir to an amount BW of water existing in the

20 bowl part TW/BW ranges approximately from 0.25 to 0.35.

The siphon effect generated in the waste trap
extinguishes when water in the bowl part runs out after the
bowl part water having drawn into the upstream tube of the
waste trap. Immediately before extinguishment of the siphon

25 effect, a blow effect is produced that draws floating £ilth

of small specific gravity into the waste trap together with



5 extingui shnment of the siphon effect, so that flushing water in the water
reservoir runs out at the sane tine the si phon effect extinguishes.
Therefore, this node ensures that the bo¥l- part runs out of water when the
si phon effect extinguishes, and thus the above-described bl ow effect can 10
be actual ly enhanced. Brief Description of awi ngs Fiqure 1

Sl i 1 ed ERBCATIEGHAESHt owfibFhas Mdeet THORIas agoetgons of thest

enbodi ment of the present invention. 15 ure 2 is asinplified
cross- sect i BAEPT\SF EFFD AJouRKecD they wager; Jg”ﬁﬁ%r‘@lﬂ:?@u?% be witRigi nplified
cross-sectional view of the switching valve 41 used in the toilet 100.

Fi gure 4 i sthesabgié fiangiecr tiss -teautinatdlonvoBvieditdmy 20t of fAmshing4 in
Figure 3. Figure 5 is an enlarged view of the unbrella valve 65 provided in

the val ve eyawest vigghthende®d.plmguiie ddd usbr doandide mamner tag fl ushing
wat er smﬁtching by the switching valve 41. 25 Figure 7 is a

simpl i f E&Qiﬁgﬁ%&hé’ﬂ@'of/ tRY 53119{’&91 effed®, 'sd 'tﬂﬁt7flus7hﬂfg[ﬁbﬂléﬁre 6.

F|gure ustrates the manner of flushing water switching by the

swi t chi ”9 Vg#ﬂ’ﬁq4%a€:e§9%8e?vb§ranﬁ{§*%‘tf LE%d Q3ReSETh VY S¥pRdnd! ON9 S

line 9 -

effect extinguishes. Therefore, this mode ensures that the
bowl part runs out of water when the siphon effect
extinguishes, and thus the above-described blow effect can

10 be actually enhanced.

Brief Description of Drawings
Figure 1 is a simpiified cross-sectional view of a
toilet 100 according to a first embodiment of the present
invention.
15 Figure 2 is a simplified cross-sectional view along
line 2 - 2 in Figure 1.
Figure 3 is a simplified cross-sectional view of the
switching valve 41 used in the toilet 100.
Figure 4 is a simplified cross-sectional view along
20 line 4 - 4 in Figure 3.
Figure 5 is an enlarged view of the umbrella valve 65
provided in the valve element right end 54.
Figure 6 illustrates the manner of flushing water
switching by the switching valve 41.

25 Figure 7 is a simplified cross-sectional view along



Figure 10 illustrates the resetting manner of the valve element 50 in the
swtching valve 41. Figure 11 is a table of results of experinental
measurenents relating to the jetting out3Smanner of flushing 10 water in
the toilet 100. Figure 12 is a graph showi ng the relationship between jet
flowrate and Z flow rate based on the experinent results shown in Figure
11. Figure 498 & & o G Fd9&esRowi ng the rel ationship 15  between j et
flow velocity and Z flow velocity. Figure 14 shows a sinplified
cross-section arfigursg a8 kildusbrates othet mapoaraeforfiufiing avakesond
enbodi ment. Figure 15 is a sinplified cross-sectional view along line 15 -
15 i n Fi gurewiltchii(y by the Bwddckih§ walwegddph show ng the rel ationship
between jet flowrate and flowrate ratio in the toilet 100A. Figure 17 is

a graph show ng giure! Atisons Rimpharwean cébagetesttoRdl Zr V&b ef syt outl et
106 and flow rate ratio in the toilet 100A. 25 Figure 18 is a graph

show ngsttlg%{rfg%tip@slyfpﬂ%%eg_flow rate ratio and Z energy in the toilet

100A. gure 19 i§ a graph sinultaneously showi ng the subnerged

espect o a rat BT Hd d RREALE Sd 0 T5Spbaro TROIE 9B P Wi hort
dianeter D of a Z waterspout 5 outlet 106.
element 50 in the switching valve 41.
Figure 11 is a table of resuits of experimental
measurements relating to the jetting out manner of flushing
10 water in the toilet 100.
Figure 12 is a graph showing the relationship between
jet flow rate and Z £flow rate based on the experiment results
shown in Figure 11.
Figure 13 is a graph also showing the relationship
15 between jet flow velocity and Z flow velocity.
Figure 14 shows a simplified cross-section and a plan
view of a toilet 100A according to a second embodiment.
Figure 15 is a simplified cross-sectional view along
line 15 - 15 in Figure 14.
20 Figure 16 is a graph showing the relationship between
jet flow rate and flow rate ratio in the toilet 100A.
Figure 17 is a graph showing the relationship between
diameter D of Z waterspout outlet 106 and flow rate ratio
in the toilet 100A.

25 Figure 18 is a graph showing the relationship between

flow rate ratio and Z energy in the toilet 100A.



Figure 20 is a graph sinultaneously showing the floating filth flushing out
performance and the flowrate ratio in the toilet 100A, with respect to the
di aneter d of the spout nozzle 35 and th¥-di ameter D of the Z waterspout 10
outlet 106. Figure 21 is a sinplified cross-sectional view of a first
variation of a tgilet 1%%F of a seco enbodinent. Figure 22 is g
sinplified crosst$88FPo vBel ofT3PRe SILFAPERPSSY SPWAY | EB100C of

t he second enpodi nent. 15 _ Figure 23 is a magnified cross-sectional

vi ew of prifebpargparfilh fHlushiing eyt Reréarmanee and ddhed ZeABsERKent .
Figure 24 is a magnified cross-sectional view of principal parts of a
fourth vari anite doitlled $3663ndvidh respbotlli et rakiguet 126 ddamesenplified
cross-sectional view of a toilet 200 according to a third enbodi nent.
Figure 26 ia of aisgohitf heglzTe GSsts ehbiportl dvametef Deot @i f @atéd28paaeording to
a fourth enbodi nent. 25 Figure 27 is a magnified cross-sectional
view of gpri ggipat pagts of toilet 220. -37 - Figure 28 is a magnified
cross-sectional view of principal parts of a first variation of the fourth

S o 19U SRl 2 ST G AR SELLARR) YAl Yt ® 1
floating f£ilth flushing out performance and the flow rate
ratio in the toilet 1004, with respect to the diameter d of
the spout nozzle 35 and the diameter D of the Z waterspout

10 outlet 106.
Figure 21 is a simplified cross—sectiona; view of a
first variation of a toilet 100B of a second embodiment.
Figure 22 is a simplified cross-sectional view of a
second variation of a toilet 100C of the second embodiment.
15 Figure 23 1is a magnified cross-sectional view of
principal parts of a third variation of the second
embodiment.
Figure 24 is a magnified cross-sectional wview of
principal parts of a fourth wvariation of the second
20 embodiment.
Figure 25 is a simplified cross-sectional view of a
toilet 200 according to a third embodiment.
Figure 26 is a simplified cross-sectional view of a
toilet 220 according to a fourth embodiment.

25 Figure 27 is a magnified cross-sectional view of

principal parts of toilet 220.



Figure 30 is a sinplified cross-sectional view of a toilet 240 according to
a sixth enbodinent. Figure 31 is a magnified end view of the principal

parts showi ng the peripherals of the Z wal’er conduit forming 10 mechani sm
242 of the toilet 240. Figure 32 is a sinplified cross-sectional view of a
toilet 260 according to a seventh enbodinment. Figure 33 is a sinplified
cross-sectional vFigPEe 28 61§ fh ﬁ'ﬁ‘tgpléflefihénf‘tﬁﬁ‘@te%@naiﬁ view offjgure
34 is a sinplified cross-sectional view of the switching valve 341 used in
the toil et 2poinFipate BB s afsiapliifisdd vasistientiahalthei efovfth toil et
270 according to an eighth enbodinment. Figure 36 is a sinplified
cross-secti os@bodimentf a 20 toilet 280 according to a ninth enbodi nent.
Figure 37 is a sinplified cross-sectional viewalong line 37 - 37 in Figure

36. Figure 38 is pight®l 261 £d £romgptldPosy-aWctiondl! ¥18w38£-a38 in
the sane. 25 Figure 39 illustrates the principal parts of a jet punp

of a tenth e Mo AW &:149H B sectional view al ong
line 40 tj 4oglgﬁg%:?3u%e ac?o%ﬁnﬁ}re 41 |s:L a si #pofaﬂ?%gtcross sectlonal Vi ew
of a toilet 300 cordln toth

e te
illustrates the a ?‘%'F%f P ets p%rﬁfé“pgé‘%leg SHITE sectional vibw

toilet 240 according to a sixth embodiment.

I g £ea42

Figure 31 is a magnified end view of the principal parts
showing the peripherals of the Z water conduit forming
10 mechanism 242 of the toilet 240.
Figure 32 is a simplified cross-sectional view of a
toilet 260 according to a seventh embodiment.
Figure 33 is a simplified cross-sectional view of th e
rim part of the toilet 260.
15 Figure 34 is a simplified cross-sectional view of the
switching valve 341 used in the toilet 260.
Figure 35 is a simplified cross-sectional view of a
toilet 270 according to an eighth embodiment.
Figure 36 is a simplified cross-sectional view of a
20 toilet 280 according to a ninth embodiment.
Figure 37 is a simplified cross-sectional view along
line 37 - 37 in Figure 36.
Figure 38 is a simplified cross-sectional view along
line 38 - 38 in the same.
25 Figure 39 illustrates the principal parts of a jet pump

of a tenth embodiment.



viewed in the direction indicated by X in Figure 41. Figure 43 illustrates
the relationship among the jet punps 290, as viewed in the direction
indicated by Y in Figure 42. 10 F?fbure 44 illustrates an array of

j et punps 290 when the Z wat erspout outlet 106 has a shape of horizontally
el ongat ed rect an% gure 45 illustrates an array_ of jet purrps 290 when
the Z wat er spout F&guret 29 d6 ﬁa%r%s%T%?fét%ﬂnﬂué{%PWtﬂ%llénelﬁ - 40  Figure
46 is a sinplified cross-sectional view of a toilet 310 according to an

el event h enBodFdenre BPgure 47 is a cross-sectional view showi ng the
principal parts of the switching valve 41A used in the toilet 310. 20
Figure 48 is a siFdpluirei dd hLengi simdphafied cssosedddnianali eweaf offha
switching valve 41A. Figure 49 is a sinplified cross-sectional view of the

jet punp 36Qogfied Bo®! htBocabedi t&Nthe Ridntie eabd@mnt.mplified
cross-sectional view of the 25 toilet 370 of a thirteenth enbodi nent.

Ei 1 4 | et 400
o:‘ g;r ?ou%rtleZn?hsggghg%lng% fi gulf% 'S a‘fﬁéﬁ’ hé\gf o"%mpt%%gtoof ISt eE)owl
cl eani ng procedure.in fi fteeth e ureFSB IS magnlfled

cr oesr sact| SHaMe: y she . et &SRl CRECATR ov PG FRGurd 3157  eenth

enbodi nent . . .
Figure 43 illustrates the relationship among the jet

pumps 290, as viewed in the direction indicated by ¥ in Figure
42.

10 Figure 44 illustrates an array of jet pumps 290 when
the Z waterspout outlet 106 has a shape of horizontally
elongated rectangle.

Figure 45 illustrates an array of jet pumps 290 when
the Z waterspout outlet 106 has a shape of gquasi-triangle.

15 Figure 46 is a simplified cross-sectional view of a
toilet 310 according to an eleventh embodiment.

Figure 47 1is a cross-sectional view showing the
principal parts of the switching valve 41A used in the toilet
310.

20 Figure 48 is a simplified longitudinal cross-sectional
view of the switching valve 41A.

Figure 49 is a simplified cross-sectional view of the
jet pump 360 of a twelfth embodiment.
Figure 50 is a simplified cross-sectional view of the

25 toilet 370 of a thirteenth embodiment.

Figure 51 is a simplified cross-sectional view of the



Best Mbde for Carrying out the Invention Mddes of carrying out the present
i nvention wll now be described wth reference to the enbodi nents. To start
with, a first enbodinent is described. T™e toilet of the 10 first

enbodi ment is a lowsilhouette type toilet which does not have a separate
flushing water_tank., The tojlet 100 _has_a bow part 101 di sposed slightly
to the frontobeth&%®o %ﬁ?umw%wa@fa@nﬁn inlet 121 of a waste trap
102 opens in the back wall of a filth hopper part 112 at the bottom 15 of
the bow part 100ignure Séitis pbLewotharh Of thai Rllel dowducileanings opens
in the front wall of the filth hopper part 112 so as to face the inlet 121
of the wastprocegut®2in Vihefiftaegitingembeokddmens .spout ed out of the Z
wat er spout outlet 106, a jet water cleaning is carried out, whereby filth

in the 20  bow rpgiite 194 is a mayay ede@Uerd s ot 1dita Magledr bFapnhd02 Wi th
the flushing water and thus the toilet bowl is cleaned. Provided around the

upper rim REipaW &@'f Adtordiny HdNaCRanr8knit3efBh ing flushing
wat er aFongﬁf%e %ﬁnerpwa% surfacen%of tr?e bow Iplartelolt.':1§ i#l fl ushi ng
water is 25 spouted out of the rimchannel 103, a rimwater cleaning is

-40 - Ca”iﬁgsguﬁode‘i‘hﬁg:gfﬁ’a e%‘rd;#(;irb?{tlg%le: IiWeB@ﬁgnOf the bow part 101 is

cl eaned. A TTushing wa r s fornmed on the side of the back
wal | of the filt oppe art 112 arr ed so as not tqg interfere with the
waste trap 102 HRREREt Eimyintd o, e E-SFe i ansdar MaLAcHEY 104 i<
formed as an integral part of the bow part main body 10la, set off

be described with reference to the embodiments. To start

with, a first 'embodiment is described. The toilet of the

10 first embodiment is a low-silhouette type toilet which does

not have a separate flushing water tank. The toilet 100 has

a bowl part 101 disposed slightly to the front of the bowl

part main body 101la. An inlet 121 of a waste trap 102 opens

in the back wall of a £ilth hopper part 112 at the bottom

15 of the bowl part 101. A Z waterspout outlet({flushing water

outlet) 106 opens in the front wall of the filth hopper part

112 so as to face the inlet 121 of the waste trap 102. When

flushing water is spouted out of the Z waterspout outlet 106,

a jet water cleaning is carried out, whereby filth in the

20 bowl part 101 is conveyed out through the waste trap 102 with
the flushing water and thus the toilet bowl is cleaned.

Provided around the upper rim of the bowl part 101 is

a rim channel 103 for spouting flushing water along the inner

wall surface of the bowl part 101. When flushing water is

25 spouted out of the rim channel 103, a rim water cleaning is



fromthe bow part 101 by the back wall thereof. The flushing water
reservoir 104 comrmunicates with the bow part 101 by a Z water conduit 161
(flushing water 10 conduit) that exterfds to the Z waterspout outlet 106.
Thus, if flushing water exists in the bow part 101, the flushing water can
also flowinto the flushi ng water reservoir, 104 via the Z waterspout outl et
T06° al | o SRS AU TREEREE che: LRt AR 06 HEDEMIPFER 04 1o ¢ he
same hei ght as 15 the pool ed water pooled in the bow part 101.

Theref ore, P} hbughtaaned. uBhfhgshinevateyempsierveods RA4 dschprmedy of sone
2to2 5 Iliters, inthis case the volune of flushing water stored in the

fl ushi ng waterthessdepiof thé backbeall 6 the didthThappes, paht Vb2 une of

wat er stored in the 20 flushing water reservoir 104 is about one-fourth

the 2 |itergrraidged by aaxnst itedin tredfvrdwith paetwadtle tAapabver, Supeey val ve
105, which is connected to a feed water pipe 2, and a switching valve 41 on

the dowgst r%ﬁﬁf@ailﬁﬁf eRE &I et hﬁ%grof’@srﬁxtx}ﬁrf haafﬂwﬁﬁ%ﬁr# eservoir

104. 25 wat er supply valve I05 is a solenoid valve as a

structure rej e cl eapi t r e -41 -_located
control pa\rllggf J%HE(% | srbr?%tt S%O\?\%Q??\g‘?%e&%%&agq ?%'é eEsL}sS(]éa,' ?%é %%er duct
I's opened for a prescribed periqd of ti op reception of an infrared beam
The wat er m*yﬁ?/?aﬁ?@’ll rJnQﬁI bl 5&‘32357‘}?8 ‘f’%iﬁvﬁ?%‘?e‘bﬁ'pe 2. On theot her
5 hand, the smﬁtchina valve 41 is arranged so as to switch the destination
of the flushing Tee éLushppPywatemrererveds 14 epmmunicates with the

bowl part 101 by a Z water conduit 161 (flushing water

10 conduit) that extends to the 2 waterspout outlet 106. Thus,
if flushing water exists in the bowl part 101, the flushing
water can also flow into the flushing water reservoir 104
via the Z waterspout outlet 106, allowing water to be stored
in the flushing water reservoir 104 to the same height as

15 the pooled water pooled in the bowl part 101. Therefore,
although the flushing water reservoir 104 has a capacity of
some 2 to 2.5 liters, in this case the volume of flushing
water stored in the flushing water reservoir 104 is about
0.5 liters. That is, the volume of water stored in the

20 flushing water reservoir 104 is about one-fourth the 2 1iters
normally existing in the bowl part 101.

A water supply valve 105, which is connected to a feed
water pipe 2, and a switching valve 41 on the downstream side
thereof are provided over the flushing water reservoir 104.

25 The water supply valve 105 is a solenoid valve which has

a structure wherein, when a cleaning button on a remotely



pi pe 2 sequentially between a connection tube 137 that extends fromthe
flushing water reservoir 104 to Z water conduit 161, and a water supply
conduit 133 for jetting 10 flushing watler to the rimchannel 103. This
swi tching between the destinations of the flushing water supply allows the

above-described rimwater_cleaning to he foll owed by a jet water cleaning
which is tolBEateH SARLERY PEMR lteiCh ASaRPhoS AR nin gle Figurerds

structure used to clean the toilet 100 of this enbodinent will now be
descri bed, P&§ESREr HheHwatRr tdiqtetlspemeneficbor y maEtibed perdodhis wil |
be followed by a detailed description of the structure and operation of the
swi t chi ng vefveind .orP@eception\Wmn hefraradibepnhut Tha walrerxcsepping t he
bow part is pressed, the switching valve 41 switches the flow of flushing

wat er to theanebearoshpphyl rpedosbs khd £oonaated gipd Ne Onkdarngk 103. As
the result, the flushing water com ng through the water supply valve 105 is

fed to he HLARChAIGYi2ehindO K& 41hes ‘@x%hg%ﬁp%)ésc%déuitclfghet he

cl eaning operation using water falling fromthe rimstarts. M
a

I
specificall .- - f rd r | ich are disposed on the
under si de o%ﬁe?ﬁén?ﬁfz'noré r?af;gg]? ﬁ%%a%%?%%%ihip\g&i f\’f%@\?g‘ﬁsﬁe%fﬁgﬁﬁﬁg wat er
I s spouted al ong_the inner, |1 surface of the bow part and the inner wall

surface of PhBepowSEHantiald e fHedyesn &) CRREFEIPhbHRe whB2r thakiter the

rimwater cleaning is carried out, the switching valve 41 switches the
suppl y extends from the flushing water reservoir 104 to Z water

conduit 161, and a water supply conduit 133 for jetting

10 flushing water to the rim channel 103. This switching
between the destinations of the flushing water supply éllows
the above-described rim water cleaning to be followed by a
jet water cleaning which is to be followed by rim water
cleaning again.

15 The structure used to clean the toilet 100 of this
embodiment will now be described, together with the toilet
bowl cleaning operation, and this will be followed by a
detailed description of the structure and operation of the
switching valve 41.

20 When the cleaning button for cleaning the bowl part is
pressed, the switching valve 41 switches the £low of £lushing
water to the water supply conduit 133 connected to the rim
channel 103. As the result, the flushing water coming
through the water supply valve 105 is fed to the rim channel

25 103 via the water supply conduit 133, the cleaning operation

using water falling from the rim starts. More specifically,



destination of flushing water to the connection tube 137. The fl ushing

wat er com ng through the water supply valve 105 is fed to the spout nozzle
35 via the connection tube 10 137 and4€hen spouted through

t hespout nozzl e35. Therefore, the jet water cleaning is started after the
rimwater cleaning, and the filth_ is_drained as described bel ow, As shown

in Figure ZXQh&imBatenQutiets whdophare Liapesee op the wigrtidon t ube

137 is disposed inside the Z water 15 conduit 161, where it is oriented

i n approxi rafi dihe cA® shapneglr 3 iah appropriateaintervalisi tfwshinkhe Z wat er
conduit 161 functions as a throat defining the flow path of water jetted
out from t vatsouts spppited3dlang theisiriney waildr surfabe 6f usie ngowiat er
reservoir 104. Thus, when the switching 20 val ve 41 switches the water

suppl y destddiat a@a tRe titherOnaett s@RFdcdEL Bike BowiHatgd 18tSIeddews out
fromthe spout nozzle 35 at a high pressure (1 to 2 kgf/cnferr])

appr oxigrat 48 & $ tRLESSNEEaPM1 eﬁﬁ‘sl sl EE DF ter
servi ceéTEt ieqy?/ty presrsﬂljsr}g) gt %e spoutfﬁ%z%e@?) odr;@tjfé/eﬁ tcflfn%% %%t t he
wat er supplijed.fromthe feed ter. pipe.2 and the .Z water conduit 161 for
ot 1 ni ng LTSI (Bt drs e el e [ Sen®, nd BRI e
flushing water to the wat erspout outlet 106 together constitute a jet

Z
punp. A he&dRFHHPRFcR ofSiughing fatshFoitbfarennpetiey Hike 3% he spout

nozzle 35 mxed with water in the Z water conduit 161 and in the 5
fl ushi ng waffbe Edyshinprwaber eomiag ddmosighhéhg vater swppily tvale’e The
m xture jetted out by the jet punp passes through

105 is fed to the spout nozzle 35 via the connection tube

10 137 and then spéuted through the spout nozzle 35. Therefore,
the jet water cleaning is started after the rimwater cleaning,
and the filth is drained as described below.

As shown in Figure 2, the spout nozzle 35 on the front
end of the connection tube 137 is disposed inside the Z water

15 conduit 161, where it is oriented in approximately the same
direction as the Z water conduit 161. The Z water conduit
161 functions as a throat defining the flow path of water
jetted out from the spout nozzle 35 and flushing water in
the flushing water reservoir 104, Thus, when the switching

20 wvalve 41 switches the water supply destination to the
connection tube 137, flushing water flows out from the spout
nozzle 35 at a high pressure (1 to 2 kgf/cm®) approximately
the same as the pressure on the primary side (the water
service utility pressure). The spout nozzle 35 for jetting

25 out the water supplied from the feed water pipe 2 and the

Z water conduit 161 for defining the flow path of the flushing



the Z water conduit 161 and spouts fromthe Z waterspout outlet 106 toward
the inlet 121 of the waste trap 102. Therefore, an enornous vol une of
flowrate-anplified 10 flushing water-43s supplied all at once to the
waste trap 102. That is, the spout of flushing water for cleaning the bow
part 101 is water fromthe spout nozzle 35 that flows into the bow part
101 as a f|Gatent 20dnpeading the sHiurhing satemhdo dhge ZyWRERESBPUE| ushi ng
wat er flushes any filth in the 15 filth hopper part 112 out into the
wast e trap 90Rlehdldhdogeibetdecens btttz lroiet drmmedAfheavy Hdowasse trap
102. Near the front of the bow part main body 10la the Z water conduit 161

has a 180- degeated dwnuliditity ofwastlet hetdethbatspyoutheWporit A68z18nd the Z
bend 161b has a radius of curvature 20 of about 20 to 30 nm So there is

little | osszrppeddiarchangidr il eWedir RgtdPogiadte 1%61band 1§1bpeThe vaste
trap 102 is connected to the inlet 121 of the filth hopper part 112 and has

an upst cean:{ 4bg; 42 a t2,AMNSYAIM 64 B8 K2R+ BRYG ALREY G ONLALHRAY, Channel
frl P % ] n{je&t

124, 25 form ng conti nuous, curve ow path. rominhe 121 the
upstreamtu 122 ext ends_obl i que pwar,d al.ong the back -44 - surface
of the bow Pg%trt mﬂﬁ\%ﬁ?‘”ﬁ -'ﬁ\tgter‘ie\éfl%o]f’yt BN PYYaP PFSESF HBEYUIB1a. The
downstream t ube 123 extends vertically down fromthe ugper end of the

upst ream t uble 12 Watep el EdhdL&f amkk shONSt £agm thBeZ1¥Wgterfaponbri zont al

draw channel 5 124 extends horizontally forward in the direction of the
bow part neahlébdy060tayvarddthg Amlatwdile cfutiled vibte httappeos.

Therefore, an enormous volume of flow-rate-amplified

10 flushing water is supplied all at once to the waste trép 102,

That is, the spout of flushing water for cleaning the bowl

part 101 is water from the spout nozzle 35 that flows into

the bowl part 101 as a flow-rate-amplified flushing water.

The large volume of flushing water flushes any £ilth in the

15 filth hopper part 112 out into the waste trap 102 and then,

as described below, drained from the waste trap 102. Near

the front of the bowl part main body 10la the Z water conduit

161 has a 180-degree Z bend 161lb toward the Z waterspout

outlet 106, and the Z bend 161b has a radius of curvature

20 of about 20 to 30 mm. So there is little loss from the change
in flow direction at the Z bend 161b.

The waste trap 102 is connected to the inlet 121 of the

£ilth hopper part 112 and has an upstream tube 122, a

downstream tube 123 and a horizontal draw channel 124,

25 forming a continuous, curved £flow path. From the inlet 121

the upstream tube 122 extends obliquely upward along the back



in a vertical direction. If water is separated at a ridge part 127 which is
a part connecting the upstreamtube 122 and the downstream tube 123, the
separated wat er dashing 10 agai nst thetdback wall of the downstream tube
123 (in Figure 1, the wall on the left) becones turbulent and involves air
toward the back wall, preventing pronpt drainage of the air. To mnimze
the possi biFy¥iacs ofuthe bowd ratod Oda ¢ herreave ofi iR hexltPady  the
ridge part 127 has a radius of 15 curvature of 35 to 75 mMm (0.6 to 1.4
times the FRIANDPAFNEOLR. ofThehdovpstrean Anbe b2 3fextepds B6rtbcg&blym (1.0 to
1.2 times the diameter of the waste trap). The waste trap 102 has a

doubl e- seal davam fironc thempwer @nd efatlse arps tireranmetulé 12m. pBiromstiosn t he way
t hereof, 20 and a siphon pronotion part 126 is forned at the | ower end of

the downst r&eanoirubRe I Hrdind ERbe M DERBLA S LIz td D AraPERMN L1 ect i n
the waste trap 102. The seals prevent the siphon effect from being broken.

The si pgon PM’EREEHHS%ﬁzﬁ@%ﬁy@éﬁﬂﬁﬁﬁ%ﬁe{ﬁrﬂﬁn &2 the WY 1 1

beyond the ridge part 1 e upper reamtu 2 may

collide with the do I tube.123. _-45 - and.s as nmuch of this
vater “as. pde b et PRaEaUTA. (BRatEd an g ik be B AD L 45303} B hon
pronotion part 126 pronotes the siphaon effect by thus keeping the waste
trap 102 t othé& VertdFatutiyeqh iR nattdr VakeT phs Seanated atpa Bidgej phon
pronotion part 126 has a flat stepped part 126a whi ch extends horizontally
i nsi de t he BBWhstA7%e daichhds1aspaxt (¢pnnecting the upstream tube 122

and the downstream tube 123, the separated water dashing
10 against the back wall of the downstream tube 123 (in Figure
1, the wall on the left) becomes turbulent and involves air
toward the back wall, preventing prompt drainage of the air.
To minimize the possibility of such separation happening
at the ridge part 127, the ridge part 127 has a radius of
15 curvature of 35 to 75 mm. (0.6 to 1.4 times the 55 mm diameter
of the waste trap), preferably 55 to 65 mm (1.0 to 1.2 times
the diameter of the waste trap).
The waste trap 102 has a double-seal construction
wherein seals are formed at two points on the way thereof,
20 and a siphon promotion part 126 is formed at the lower end
of the downstream tube 123 for promoting generation of the
siphon effect in the waste trap 102. The seals prevent the
siphon effect from being broken.
The siphon promotion part 126 is designed so that water
25 coming in beyond the ridge part 127 at the upper end of the

upstream tube 122 may collide with the downstream tube 123



| ower end thereof. The length of the flat stepped part 126a is 10 to 25 mm
(0.18 to 0.45 tines the 55 mm di aneter of the waste trap). 10 The
hori zontal draw channel 124 curves upward3-w th the peak of the curve
formng a second ridge part 128, and a water pool part 129 for hol ding

wat er just before the peak. The horizontal draw channel 124 is fornmed so

t hat when t kade siosthateas imighhefnhihés wReT ma possdblenvidlike I8lidh 35 mm
of 15 air space above the water (0.45 to 0.65 tinmes the 55 mm di aneter of
t he wast e t riaptheDdomsstreeam dfuliehd 28ecdritk rsigdenparoméBontpeerthdraazont al
draw channel 124 curves immedi ately downward with the curved part 130

connecting tadmdtesathe sipheh dffecby thus kEBPiHEWIRE edsld WiRpl23 is
approximately cylindrical and 100 to 150 nmlong (1.8 to 2.7 tines the 55

mm di anet er 21%1‘2 e peR s 1arha 19ERs ¥hedatepm te ;salqgeoﬂoaaﬂih; nelNe wat er

e
pool part 129 is directly beneath the downstream tube 123. T ownstream

tube 123 |l ength of not t han 5 hat r.cqnng over

the ridge p ?’fhpﬁgﬁgg%%l?pggrik%églgéi %él%ggggéﬁa\%ﬁt\l\gég?ﬁ’e st r eam
tube 123 before -46 - reaching the si phonwrFromtion part 126, so air can
be rapidly &eRds BPFizRRkakYY tifeidendhr devnetigam debenledstt & hat the

water falling into the siphon pronotion part 126 has sufficient kinetic
energy. Thi Jomeauerd thesieathe ThoHeRdtheof dde fiaEt@npeddparhi6a ng t he

filth drainage effect. The siphon pronotion part 126 at the flat stepped
part is 10 to 25 mm (0.18 to 0.45 times the 55 mm diameter of the

waste trap).

10 The horizontal draw channel 124 curves upward, with the
peak of the curve forming a second ridge part 128, and a water
pool part 129 for holding water just before the peak. The
horizontal draw channel 124 is formed so that when there is
water in the water pool part 129, there is 25 to 35 mm of

15 air space above the water (0.45 to 0.65 times the 55 mm
diameter of the waste trap). Downstream of the second ridge
part 128, the horizontal draw channel 124 curves immediately
downward with the curved part 130 connecting to the waste
outlet 125.

20 The downstream tube 123 is approximately cylindrical
and 100 to 150 mm long (1.8 to 2.7 times the 55 mm diameter
of the waste trap). measured from the ridge part 127. The
water pool part 129 is directly beneath the downstream tube
123. The downstream tube 123 length of not more than 150

25 mm means that water coming over the ridge part 127 does not

strike against the back wall of the downstream tube 123 before



126a functions to conpensate the direction of the flow The positioning of
the flat stepped part 126a is extrenely inportant and which is, as shown in
t he draw ng, positioned 10 at the inter*8ection of the downstreamtube 123
and the horizontal draw channel 124. Wen a continuous transition is used
fromthe downstream tube 123 to the horizontal draw channel 124 in the form
of a curve, TSRFRADERE PiphonRrGReEIon Barh dafedspPithear kRveaPi®i ting in
a non-uniformflow 15 velocity distribution along the path. The fl at

st epped par tdrediged 0F€r oI MpkiTis thpakrpgtimatclenst y 08 mun pnsuirgssthat
correction to the disturbance in flow velocity distribution. The flat

st epped par tthi Geataoc dgllliisige dnttloi $hepstiphbheptromet jomnpaxinaid e hasapi d

drai nage of air in the waste 20 trap 102 when it is |located at a point

equi val ent tgmfriesitdiit’ dendta enelgyQf thes abfiseRas echdk (e NoIgrant al draw
channel 124, or about 10 to 20 mmfromthe top of the horizontal draw

channel 424.oddedsS 54 aaﬂgeaiaa,eoyﬁ%ar%ig]q{lﬁeffgm' amasgge@f%é. 25

126a hi gher than the i'ntersection betwe ownstream Tube 123 and t he

hori zontal draw nnel t, i he - - .C ihuqus.transition from

t he downstream tﬁ%’e %ggh?jgll?’ﬂ%m S BREL f%sr &k gﬁérﬁzj@% fﬁﬁpPﬁatI?'?er ormof a
curve, the uniformty of the flow velocity distrjbution is_disturbed.

Hor i zont al cileq‘qae@clpﬁﬁlﬁ’f‘sttl?ecﬁﬂl’%?sﬂ%\khﬁl SERRCH AR RESthe Blowe r ghe o2,

i npeding the growth of the siphon effect. On the contrary, |owering the
posi tion of nasdtioming qfpebhpafiat2efepped part 126a is extremely

important and which is, as shown in the drawing, positioned

10 at the intersection of the downstream tube 123 and the

horizontal draw channel 124. When a continuous transition

is used from the downstream tube 123 to the horizontal draw

channel 124 in the form of a curve, the velocity of the water

is changed by the curve, resulting in a non-uniform flow

15 velocity distribution along the path. The flat stepped part

126a controls this change in velocity and provides a

correction to the disturbance in £low velocity distribution.

The flat stepped part 126a accomplishes this most

effectively and enables rapid drainage of air in the waste

20 trap 102 when it is located at a point equivalent to

two-thirds the height of the air space in the horizontal draw

channel 124, or about 10 to 20 mm from the top of the
horizontal draw channel 124.

It is disadvantageous to locate the flat stepped part

25 126a higher than the intersection betwéen the downstream

tube 123 and the horizontal draw channel 124. At the



reduces the flow conpensation effect. The curved part 130 is given a |large
radi us of curvature of 40 to 65 Mm (0.7 to 1.2 tinmes the 55 nm di aneter of
the 10 waste trap), preferably 45 to 537mm (0.8 to 1.0 tines the 55 nm
di aneter of the waste trap). The opening of the waste outlet 125 is at the
sanme | evel as the bottom surface of the bow part main body 10la, and the
wast e channetonislnuqus F&@ngd tAeRhfRSM pbRY j dawn s tgane tuke Eé@\,{ toakhe nain
body 10la. In 15 this enbodi nment, the radius of curvature of the curved
part 130 i s IsFimontal0 drave schamneds 124 dimndteerfogfm tdfe avasteve + aghe When
the jet cleaning by the jet of flushing water that flushes filth through
the waste t napLfldihitas olictie GIGW ebedoitpaitesdtithitipny abvéidtusyéd ches the
supply connection back 20 to the water supply conduit 133. As the result,

flashi ng wat eforiSon@d1t @ekh8ctiohCopnied wHidr Ehew’ bTb¥RECEnE ! Ry starts
agai n. Thisflushingwaterfromthe rimwateroutlets 132 becones the pool ed

t ingth : ] ' l.VEs ' b | bed.
Win 25 roratlnoRe g dind W HbRPL T MRl B flol gty G e

- tion, th | t is | ' 42, i -48 - which
there is a VAV THanbePSEY SRAPTIITon £he, 1ang LGRPOR PSS 43 has

an extended val ve chanber 44, at the right end with reference to the

drawi ng. The&redueariddey filpw SRBRBBFALAORseEEeCHf f from the val ve chanber
43 by a bul khead 5 44a. A cap 42a is fastened to the right end of the valve
casing 42. The ceéfhecupued pairt hao dsl givemeilmgygradius et curvature

of 40 to 65 mm (0.7 to 1.2 times the 55 mm diameter of the
10 waste trap), preferably 45 to 55 mm (0.8 to 1.0 times the
55 mm diameter of the waste trap). The opening of the waste
outlet 125 is at the same level as the bottom surface of the
bowl part main body 10la, and the waste channel is extended
as much as possible inside the bowl part main body 10la. 1In
15 this embodiment, the radius of curvature of the curved part
130 is 55mm (1.0 times the 55 mm diameter of the waste trap).
When the jet cleaning by the jet of flushing water that
flushes filth through the waste trap 102 has been completed,
the switching valve 41 switches the supply connection back
20 to the water supply conduit 133. As the result, flashing
water is fed to the rim channel 103, the rim water cleaning
starts again. This flushingwater from the rimwater outlets

132 becomes the pooled water in the bowl part 101.
The switching valve 41 will now be described. With
25 reference to Figure 3 which shows the switching valve 41 in

cross-section, the main component is a valve casing 42, in



I nflow port 45 via which fluid flows in, a rimport 46 and a jet port 47
t hrough which fluid flows out, each port being connected with the val ve
chanber 43. As shown by a 10 cross-sedtion drawing through line 4-4 in
Figure 3, the inflow port 45 and the jet port 47 are located in a straight
line, rimport 46.is set at a rig]irl\t-an le to inflow port 45, and each port

i s ort hogon&ri¢h theFe iR vaddfoehamker Al faaped hriAqptddiive 18881 ow

channel is connected to the inflow 15 port 45, the water supply conduit
133 i s conreaive chanber r43nhgsr an4extended ealim mbambey ddbeat3thés
connected to the jet port 47 by neans of respective tapered thread parts
45a, 46a andidgifta.endwith seFerengearia ithe, dtdwing.m phetextfendedstahel y

smal l er than the other ports. The jet port 47 has 20 a val ve cover 49

that is urgedameesd Ast ikt 6£f Fadn e v lKREBhATSeT Q13 B?ratbﬂikﬁéé?éEd- The
val ve cover 49 thus functions as a sinple non-return valve with respect to

the T1ughi syl o JelcOyENeCOMRECILAN Wife TAGHIOBRACLRCLHG Jhgvbel por!

47. 25 The s I ng valve 41 has a val ve el enent at can freely
nove horizontally jn t val ve chamber 43.. The . main_ . -49_-_ conponent of
the val ve e‘l’%ﬁ%‘?ﬁg ‘g% i 3%3 ﬁgpfgﬁ/ ?%ﬁl%ﬁ% ivr?&rviecgpstwgygglhéfo Bd at one
end (the left end, in Figure 3) and open at the other, end. The outer wall
52 of the ciBpfheW iRt tﬁédylslwléwlaé‘-‘%lrﬁefé—wﬁnawc%|r1t9ba>>¢r514é| #4 the 5
inside wall of the valve chanber 43. The open end of the cylindrical body
51 has an extietspontr4intbyoughtwhidie faaid flows out, each port being

connected with the wvalve chamber 43. As shown by a
io cross-section drawing through line 4-4 in Figure 3, the
inflow port 45 and the jet port 47 are located in a straight
line, rim port 46 is set at a right-angle to inflow port 45,
and each port is orthogonal to the valve chamber 43. The
watexr supply valve 105 £low channel is connected to the infliow
15 port 45, the water supply conduit 133 is connected to the
rim port 46, and the connection tube 137 is connected to the
jet port 47 by means of respective tapered thread parts 45a,
46a and 47a. In this configuration, the rim port 46 is
slightly smaller than the other ports. The jet port 47 has
20 a valve cover 49 that is urged against the jet poxrt 47 to
keep the Jjet port 47 closed. The valve cover 49 thus
functions as a simple non-return valve with respect to the
flushing water from the connection tube 137 connected to the
jet port 47.
25 The switching valve 41 has a valve element 50 that can

freely move horizontally in the valve chamber 43. The main



ext endi ng beyond the peripheral surface bent back toward the cl osed end of
the cylindrical body 51. This extension rim53 can nove horizontally in the
ext ended val ve chanber 44. 10 The ext®rision rim 53 fixedly incorporates
an valve elenent right end 54 that is used to generate a driving force to

drive the valve ele An J.nner. rim.pa of a he hr 51is

sandwi ched %%P%%%ngeg%v ?’\?e eqjevr?en?l?rf '{) é{’td 184 aa?beJe]%F‘%ngﬁgg]ﬁ§?Fm 53, and
an outer rimpart of the bel m 15 55 i s sandw ched between the

val ve casi ng¥ssn %?%909351492 atiine spedtdhentttt epfe ImFiguELement
right end 54 is seal ed by the bellophragm 55 and can al so nove freely

i nsi de the ¥kl edcarabent48heopthereengeci Theatuter ealkktshdetl vheve
chanber 44. 20 Teflon rings 56 are di sposed around the outside of

t he cl osed eynimdch¢dk bodyt &t gafidebetimitgl indric&? bafdyt HE adynignthécal body
51, enabling the cylindrical body 51 to slide readily within the valve

chamber 543 whid e abS0L OMHY Ralve WYAhADBEFONE. fiHe. opeﬁhénal ggegnend of
t he 25 cylindrical body 51 conprises valve element |eft end 57, which via

h 56 t t th I
E:hgmr):apgm le (j}ltf#?é)iw O%rirds ﬁ%e{d{nﬁgté t)éns %ﬁ E?’Srrent §\fltpt \Melngbgﬁ aﬁdv\alla?/\e/e
I h 4.f0 fl
501 5 accormBHETEY BorREd e p«awreta%r%ﬁ%@%f‘e?g%“ﬁt"?a%’?%a@r%th% whi ch

al ways applies force tg attract the cylindrical body 51 and the val ve
el ement 50 EHRREY aHk Ofapha Y LIRfr iy body 51. This extension rim

53 can move horizontally in the extended valve chamber 44.

10 The extension rim 53 fixedly incorporates an valve element
right end 54 that is used to generate a driving force to drive
the valve element 50. An inner rim part of a bellophragm
55 is sandwiched between the valve element right end 54 and
extension rim 53, and an outer rim part of the bellophragm

15 55 is sandwiched between the valve casing 42 and the cap 42a.

By this arrangement, the valve element right end 54 is sealed
by the bellophragm 55 and can also move freely inside the
valve chamber 43, or more specifically the extended valve
chamber 44.

20 Teflon rings 56 are disposed around the outside of the
closed end and the center of the outer wall 52 of the
cylindrical body 51, enabling the cylindrical body 51 to
slide readily within the wvalve chamber 43 while also
providing a watertight fit. The c¢losed end of the

25 cylindrical body 51 comprises valve element left end 57,

which via the ring 56 is slidably and watertightly located



applied force of the spring 59 is described later. The outer wall 52 is
provided with first and second | ongitudinally el ongated conmunicating hol es
60 and 61, and 10 round third and foufrir comuni cati ng hol es 62 and 63.
The first comunicating hole 60 is forned so that it always overlaps with

the inflow port 45, whether the valve element 50 is at the p05|t|on shown
in Figure swpEhimr they Yalvrithasber, 4the Toe AL kaw part: hetweep, thae second
comuni cating hole 15 61 is forned so that it overlaps the rim port 46

whi | e t he vuaivedlement BOF T engd/cand vedveslendnisrighténdost £oonst o
slightly the left of the illustrated position. In this enbodi nent, the
initial posatifiusiindewatdye ialfaswntcinbexr t Bat wrensphenge@ndis
comuni cating hole 61 and rimport 46 20 overlap. The third

comuni cat i §8:HhEa8Led Std e8P 6#%&%&@&&&1&% RAmehla 59 i s noved
further to the Ieft than its initial position to where the second

conmmuni gat i d trqq % anber 43,
it overlaps Vﬁaé{)ér t%l p%‘}q'%‘gl‘hgg%(%%:}&a%%ﬁ%%ﬁ%% éryllh \é%g' g89

fornmed so t the al ve, el ene 50|s edfurt er tq th Ieft to
where t he sgioﬁ’a et hR e c%%‘r?ffﬁﬂ‘i:aq‘%q ntgovfﬂﬁ E n%n 'glé are
closed by the vvaII of the val ve chanber 43, |t overl aps the rimport 46.

The positi oRPBLieR e QBFS %l M MPTIMANAY &5t NespEibegr LaB9Ti s overl apped by
the third communi cating hole 62 overlap 5 is termed the first transition

posi tion, and thEhposuténrwall the ialnrowdede mitho fikrsiteanfiesecan@ort 46 is
over | apped
longitudinally elongated communicating holes 60 and 61, and
10 round third and fourth communicating holes 62 and 63. The
first communicating hole 60 is formed so that it always
overlaps with the inflow port 45, whether the valve element
50 is at the position shown in Figure 3 or during transition
to the stroke end at the left. The second communicating hole
15 61 is formed so that it overlaps the rim port 46 while the
valve element 50 is moved from the illustrated position to
slightly the left of the illustrated position. In this
embodiment, the initial position of the valve element 50 is
that when the second communicating hole 61 and rim port 46
20 overlap. The third communicating hole 62 is formed so that
when the valve element 50 is moved further to the ieft than
its initial position to where the second communicating hole
61 is closed by the inside wall of the valve chamber 43, it
overlaps the jet port 47. The fourth communicating hole 63

25 is formed so that when the valve element 50 is moved further

to the left to where the second and third communicating holes



by the fourth communicating hole 63 is ternmed the second transition
position. Thus, when the valve elenent 50 is noved to the |eft of the
initial position thereof shown in 10 Fidure 3, against the force applied
by the spring 59, the first to fourth communicating holes are sequentially

over | apped th flow port 4 e rimport 46 or. the je ry 47. As

t hese comm€¥c ?ﬁ? %?h?ﬁeés 2 ﬁ%ﬁ%&g ﬂ1 JLh &he Yvgy cham ﬁ%r

chanber 58, the rimport 46 and the 15 jet port 47 consecutlvel y
conmuni cat elthi PHEFHAPS ntheFHBHROMS 4fi-a the flushing water inflow chanber
58. Specifically, first the rimport 46 communicates with the inflow port
45 (Figure 4); nEkelpositdgneof pgdvet vdlve eramendab@ whiiliehthéegetnpboty port 45;
and then the rimport 46 conmuni cates with 20 the inflow port 45 again.

The val ve eltenenbverghppedcbp4heashirdepreanddapdnl Bdlé 524 beegtaper of the
right end thereof; the bottomwall of the recess is provided with an

unbrel | g vaiyetééné@rﬁm £AlrsitURBghs 1 AP0k Ao PP SREN drfdl EhQUE§§i§1§Hd > which
shows a 25 magni fi ed view thereof, the unbrella valve

communi cati 08 Hfl §86e ﬁl%ﬂ%ﬁﬂﬁ?ﬁééggﬁ ng%%h* B%erlaégég% part 64,

covers a communi cating depr
Thus, as d cr bed beI w t he unbrel,l a Ive SS functlo s as a check val ve

with respecty t ' HEC ‘Pf %(fmfl}q}ffﬁ r&ﬁgﬁemﬁ bBF?oﬁ??\%‘i‘@ of the

depressed 5 part 64. Wien the flushing water flows fromthe |eft side of
t he bot t om WeRRSbEiemPHEhrdsed TSt BRenykhehvaivehelement 50 is

moved to the left of the initial position thereof shown in
10 Figure 3, against the force applied by the spring 59, the
first to fourth communicating holes are sequentially
overlapped by the inflow port 45, the rim port 46 or the jet
port 47. As these communicating holes communicate with the
flushing water inflow chamber 58, the rim port 46 and the
15 jet port 47 consecutively communicate with the inflow port
45 via the flushing water inflow chamber 58. Specifically,
first the rim port 46 communicates with the inflow port 45
(Figure 4); nextly the jet port 47 communicates with the
inflow port 45; and then the rim port 46 communicates with
20 the inflow port 45 again.

The valve element right end 54 has a depressed part 64
in the center of the right end thereof; the bottom wall of
the recess is provided with an umbrella valve 65 formed of
rubber. As can be seen in Figures 3 and 5 which shows a

25 magnified view thereof, the umbrella valve 65 has a

communicating hole 66 in the center, and the umbrella part



comuni cating hole 68 is closed by the unbrella part 67, flushing water
fromthe flushing water inflow chanber 58 flowing to the depressed part 64
side can only pass through 10 t he conma?ni cating hol e 66. However,
flushing water flowi ng fromthe depressed part 64 side toward the flushing
wat er inflow chanber 58 can gggs t hrough _t he communi cating hol e 66 and

through conflifC5$HG RorBensatingiods 6B ihdhenBPEFPE Ykt of7then this
way, the unbrella valve 65 acts 15 as acheckval ve, as descri bedabove. The
cap 42ai spréspressed tPant @deanThys pi as glesdribedvhed owhsheatmbreldaent 50 is
inits initial position, is inserted into the comunicating hole 66 to
prevent thevabwenes fahchijohsles 6Sclsikgabivecketrh gsberei to that feow There
are fromtw to eight equally 20 spaced comuni cating holes 68 formed in

the bottom yalf1@hihe waeriesEedudthdbot TR waly welereatpréghbgend 54
and the valve elenent left end 57 of the val ve el enent 50 serve to divide

the valye Ghanbefs A3uhBhorhO TRIH N WAkl Plok £iUd drvahygechpghers. 2°

The first e cha ormed by the space between t ment ends

and communi cate wi.th . the inflaq rt. 45 =53 - the rimport 46 and the
jet port 47‘.’]‘;Jl esbeogto%()&‘\y q‘\}‘eoghg efeRieseed Rt & dnwk%c h&SrHRt of the
val ve el enent right end 54, and the second_val ve chanber 71 includes the
depressed pERRMEHCAHNG ke B VS GIQP6Er PY2the umBTRe§RoRa¥h 6he 5 | eft
of the valve elenent left end 57, and the third val ve chanber 72 houses the
spring 59. fheshingwakpmediram jtife ddushing water inflow chamber 58

flowing to the depressed part 64 side can only pass through

10 the communicating hole 66. However, flushing water flowing
from the depressed part 64 side toward the flushing water
inflow chamber 58 can pass through the communicating hole
66 and through communicating hdles 68, pushing up the
umbrella part 67. In this way, the umbrella valve 65 acts

15 as a check valve, as described above. The cap 425 is provided
with a cleaning pin 69 that, when the valve element 50 is
in its initial position, is inserted into the communicating
hole 66 to prevent the communicating hole 68 being blocked
by foreign matter. There are from two to eight equally

20 spaced communicating holes 68 formed in the bottom wall of
the depressed part 64.

The valve element right end 54 and the valve element
left end 57 of the valve element 50 serve to divide the valve
chamber 43 into the following first to third valve chambers.

25 The first valve chamber 70 is formed by the space between

the element ends and communicate with the inflow port 45,



chanmber 58 in the valve elenent 50 is located in the first val ve chanber
70. The second val ve chanber 71 is a seal ed chanber forned by the cap 42a
and the bel |l ophragm 55. When 10 the vat3%e el enent 50 is noved fromits
initial position to the left, the volunme of the second valve chanmber 71 is

expanded by the bell ophragm 55. The third val ve chanber 72 is_an_open-type
val ve chanbeFP®iT Bﬁfﬂ:nfrﬁ g ithe IR BOFS 4 chhe Secoriferr e SQaF'BeB

comunicate with the jet port 47. 15 The extended val ve chanber 44 at
the right sid@dd if theeregior tchihberidid o thevaiivienetonenhiiahitngnfiol e 74
whi ch communi cates with the jet port 47. This neans that there is no

I npedi nent t b4t hendhdiher srtahdmrabwe thanberh@ lvishokudd e idret depgbtssedd 54 in
t he extended val ve chanber 44 or to 20 t he horizontal novenent of the

cylindrical pagy 64.(valevenalrameatveOhambéheryaly enehaaonddo EMen if
flushing water is present in the third valve chanber 72, when the val ve

el ement 30 | $oPPVSE i Vﬂﬂp{leeéﬁ.%rgéﬁg Td #4050 £a YIRS i S yhetged out

t hrough the communi cati ng hol e e val ve 25 el enent left end 57,

al I owi ng uni npeded Lzont al . .novenent t cylindrical_ .bod . -54 -
The owi tohi rnRBRET At | HROSr CPhig REranengY v althe % TRRTRS Hardielngter ped
Before the cleaning button_ on t?e renot e cantrol (ganel IS pressed, the

vat er suppl yCRENRET 13% IOnthe, Batye fieients A0pdfr Earab?d tite t96i £1RFRg val ve
41 is in the closed 5 state so flushing water does not flowinto the inflow
port 45 of tWelseickamber v4l.veThe sgepndivalyeachanber il vis @ epphed

chamber formed by the cap 42a and the bellophragm 55. When
10 the valve element 50 is moved from its initial position to
the left, the volume of the second valve chamber 71 is
expanded by the bellophragm 55. The third valve chamber 72
is an open-type valve chamber with communicating hole 73
which is formed so as to communicate with the jet port 47.
15 The extended valve chamber 44 at the right side of the valve
chamber 43 1is open with communicating hole 74 which
communicates with the jet port 47. This means that there
is no impediment to the horizontal movement of the valve
element right end 54 in the extended valve chamber 44 or to
20 the horizontal movement of the cylindrical body 51 (valve
element 50) in the valve chamber 43. Even if flushing water
is present in the third valwve chamber 72, when the valve
element 50 is moved to the left, the flushing water present
is forced out through the communicating hole 73 by the valve
25 element left end 57, allowing unimpeded horizontal movement

by the cylindrical body 51.



50 is subject only to the applied force of the spring 59, and is in the
initial position shown in Figure 3 and there is no inflow of flushing

wat er, so flushing water is not being 104- supplied fromthe swtching

val ve 41. Wen the cleaning button is pressed, the water supply valve 105
opens and flushing water flows to the swtching valve 41. This flushing
wat er flows int or PR IEHNGCRRTRF19H ofothe S¥itehing Yabed 4dpBidlt he sanme
pressure as the water service. Since 15 at this tine the valve el enent 50
is in the imowike dpscribed, thefonentherclemingrbutitonters thet hembtei nfl ow
port 45 via the flushing water inflow chanber 58 (Figure 4). Thus, the

fl ushi ng watentfoDpaneltis prebeed| thpowhtds dupplyghalie fdsushiggraat er

i nfl ow chanmber 58. As the rimport 46 is 20 connected to the water supply

condui t 13331 Whechl 1sipstréat F te s@ItéNing VAevialiels SHHe/cEo8dyi t 133
and spouted through the rimchannel 103 to start the rimwater cleaning.

The ri {T%Watﬂa é%@mspinggﬁ{.'tsp s 25t 208w tg@%h\éaliﬁglav 50 is in

the initial position, or, ong as the secon comuni catrng hole 61

and rimporj}.46 qverl ap.. Wien the fl ushi water. flLows into the f]ushing
nater | Poghs 8% EEuR B Vard® 41T Re hAER R VBRIV e b eRbmoer g6,
the pressure of the flushing water, which is substantially equal to the
wat er serviQ K ppIRIsste S8d¥e toj Ehe @pREteY fF G0l §P6nSBELNBEP 2 t he val ve
el ement right end 54 and valve 5 elenent left end 57. The area in the
fl ushi ng weard lisnfinokhehimbeiab Ppasgrt iosc showngin Hlgures Suppdf tlaewre he
fl ushi ng water

is no inflow of flushing water, so flushing water is not being

10 supplied from the switching valve 41. When the cleaning
button is pressed, the water supply valve 105 opens and
flushing water flows to the switching wvalve 41. This.
flushing water flows into the flushing water inflow chamber
58 under about the same pressure as the water service. Since

15 at this time the valve element 50 is in the initial position,
the rim port 46 communicates with the inflow port 45 via the
flushing water inflow chamber 58 (Figure 4). Thus, the
flushing water flows out to the rim port 46 through the
flushing water inflow chamber 58. As the rim port 46 is

20 connected to the water supply conduit 133, the flushing water
is led into the water supply conduit 133 and spouted through
the rim channel 103 to start the rim water cleaning. The
rimwater cleaning is carried out as long as the valve element
50 is in the initial position, or, as long as the second

25 communicating hole 61 and rim port 46 overlap.

When the flushing water flows into the flushing water



Is determ ned by the sectional area of the flushing water inflow chanber
58, which is the sane at the valve elenent right end 54 and val ve el enent
| eft end 57. Thus, the 10 fl ushi ng wat®r- pressure acting on the val ve
el ement 50 in the flushing water inflow chanber 58 is cancel ed out.

Fl ushing water that flows into the flushing water inflow chanber 58 flows

via the con¥DRlevishaphest é8eoln fAhenElushing wates jefbowichamhen Bve el enent
right end 54 into the second 15 val ve chanber 71. Therefore the val ve

el enent ri gbheegpredurawd bhesflusising waltervavivick|isnsubssantihélyor ce
exerted by the flushing water that flows into the second val ve chanber 71,

as det er m nedquay tid¢habwater aseniibedshppbpipr@ssaire, psesjestaaltbhe
pressure receiving area of the valve el enent 20 right end 54 in the

second val VEe 82806 Deltweth &nbOvEEvaTd Mnht! RS g¥iRl ¥fa & £l vhoyer d the
flushing water inflow chanber 58. As the extended val ve chanber 44 wherein

the val ye eéfé‘iﬁ@ﬁt :]]'t% Fﬁﬁgsgf15ig§13efé£’¥£dlerf’ ti%?f%%%}i%%%g‘é@ ;(ﬁgigw%”ber 72

on the val ve el ene n e are le
comuni cat i ol e 7% and 74, .the val ve el engnt ngr eives the
above- descr&g@ﬂhb%?%\% @rrgpeévﬁgggp&wwqﬁromi 6§f‘i‘§ﬂ*W6Feﬁat er to
the second val ve chanber 71 against the applied force of the spring 59. The
force of théssiRterized bystha serkiqnak arereed thre HIMNSPENG WAEATY 50 in the
initial position as long as flushing 5 water does not flowin fromthe
i nf | ow portinglowhehamker £8. ghdchsishthe sanm@l dit yrlvbeelehentel enent
50. Thus, as
right end 54 and valve element left end 57. Thus, the
10 flushing water pressure acting on the valve element 50 in
the flushing water inflow chamber 58 1is canceled out.
Flushing water that flows into the flushing water inflow
chamber 58 £lows via the communicating hole 66 in the umbrella
valve 65 in the valve element right end 54 into the second
15 valve chamber 71. Therefore the valve element right end 54,
and by extension the valve element 50, the force exerted by
the flushing water that flows into the second valve chamber
71, as determined by the above-described flushing water
pressure and the pressure receiving area of the valve element
20 right end 54 in the second valve chamber 71, as a force driving
the valve element toward the flushing water inflow chamber
58. As the extended valve chamber 44 wherein the valve
element right end 54 is provided and the third valve chamber
72 on the valve element left end 57 side are left open by -

25 the communicating holes 73 and 74, the valve element 50

recelves the above-described driving force generated by the



flushing water flows into the second val ve chanber 71, the valve el enent 50
receives a driving force that exceeds the applied force of the spring 59,
and therefore the valve 10 el enent 50-PF&-noved fromthe initial position
to the left against the force of the spring 59. This transition of the

val ve el enment 50 continues while the flushing water flows into the second
val ve chambdmfipw pff vatercidddiensrconihealsg vhagbheredl agghpstidhes s
fastened to the extension rim15 53, so the pressure receiving area of

t he val ve elappddted ifighriceciod Shei sprivgsBgond val ve chanber 71 is greater
than the pressure receiving area in the flushing water inflow chanber 58.

Together with therd gbrpeessinhe sprife s3ecenshoralnatcharer kddp (e same as
the water service supply pressure) 20 acting on the valve el enent right

end 54, this gRab fémé?%_Qdoart;hvaieyih%_gslv@g&eci%egsrﬂoﬂ ¥ i i L0 De

gener at ed. en the valve elenent 50 1s thus noved fromits initra

position to the left. th al ve_elene 5Q_r.eache first 25 novenent
transition BV(?s'eﬁ gﬁ?ssﬁ%gméﬁlorv Elng%?%m Q:FheAgnéngwc?# I@f‘sgu?:éa ant B gure 7
which is a cross-section viewthr ine 7-7, the second

communi cat i TPRORE BRETRLLS Rq1BR lrjf%gxfé’ﬁ é{gg?’ﬁgé%?‘?ﬁrbfoﬁto-46T1i11§5b|"’o%ked by
the inner wall of the valve chanber 43, and third comuni cating hole 62 is
over| apped Hlushdngewabert fhgws Wndicebhet pecord sdivie ghagbercphmitiecat es
with the inflow port 45 via the flushing water inflow chanber 58. Fl ushing
wat er thus MMaiwienglehenbtgho trexceives a driving force that exceeds the
applied force of the spring 59, and therefore the wvalve

10 element 50 is moved from the initial position to the left
against the force of the spring 59. This transition of the
valve element 50 continues while the flushing water flows
into the second valve chamber 71. In this embodiment, the
valve element right end 54 is fastened to the extension rim

15 53, so the pressure receiving area of the valve element right
end 54 in the second valve chamber 71 is greater than the
pressure receiving area in the flushing water inflow chamber
58. Together with the high pressure in the second-valve
chamber 71 (the same as the water service supply pressure)

20 acting on the valve element right end 54, this enables a
relatively large valve element driving force to Dbe
generated.

When the valve element 50 is thus moved from its initial
position to the left, the valve element 50 reaches the first

25 movement transition position, shown in Figure 6. As shown

in Figure 6 and Figure 7 which is a cross-section view through



flushing water inflow chanber 58 into the jet port 47 is led by the
connection tube 137 connected to the jet port 47 and spouted out fromthe
spout nozzle 35 to start the jet water -83- cleaning. That is, subsequent
to the transition of the valve elenent 50 fromits initial position to the
first transition position, the rimport 46 and the port 47
consecut i veline ofmiini 18 SeFand eamusdicakisgy hods 6 aEBPﬁgh%dsW@%h from
the rimwater cleaning to the jet water cleaning. The jet 15 water

cl eani ng cornemLABPINg rim bony 4fs ishblogked byt ehenindgr ivaldt ofhehé i r st
transition position, neaning while the third comuni cating hole 62 and jet
port 47 ovevabpe chamberveiIovand4thip@nscamsinicatidry hbkepwassige of the
flushi ng water passing through the jet port 47. 20 Even after the

val ve el emegieSlagissd @fchﬁé 588 bbigt 4t aRgicrde®y RO t{AN sy n Figure
6, since the water supply valve 1 5 remai ns open, the flushing water

t t 7 t
ol e 660 <oaftedtes WIEnPRR AR AR forEr %an%%%ﬁu‘sﬂﬁﬁé"\fﬁ’??“a rom
LR e 9%@%&“% A DR RO sRE o
sinplified cross- sect ional view along |ine 9- the third comruni catl ng

hol e 62 t haf1yRinE ¥R teFetrEie FPBYPERS$ é‘tntﬁoﬁ}tleéﬂ)eq BOoBEdtkédg B4t he inner

wal | of the valve chanber 43 and the fourth conmunicating hole 5 63
over | aps t Hey rihe ponnedéionctubieatl 37heonnecped ttol6he giwitumosrdt 6% awd h t he
I nfl ow port 45 again via the flushing

spouted out from the spout nozzle 35 to start the jet water

10 cleaning. That is, subsequent to the transition of the valve
element 50 from its initial position to the first transition
position, the rim port 46 and the jet port 47 consecutively
communicate with the inflow port 45, causing a switch from
the rim water cleaning to the jet water cleaning. The jet

15 water cleaning continues for as long as the valve element
50 is at the first transition position, meaning while the
third communicating hole 62 and jet port 47 overlap. The
valve cover 49 opens easily under the pressure of the flushing
water passing through the jet port 47.

20 Even after the valve element 50 has reached the first
transition position shown in Figure 6, since the water supply
valve 105 remains open, the flushing water continues to flow
into the second valve chamber 71 via the communicating hole
66. So that, the valve element 50 further moves to the left

25 from the first transition position to the second transition

position shown in Figure 8. As shown in Figure 8 and in



wat er inflow chanber 58. Therefore, flushing water flowing to the rimport
46 via the flushing water inflow chanber 58 is led into the water supply
conduit 133 and spouted through 10 t h¥8ri m channel 103 to start the rim
wat er cl eaning again. The rimwater cleaning continues as |long as the valve
element 50 is in the second transition position, neaning as long as the
fourth comfkguRe i%@hi&heiesao%mmhta%iqcﬁem% -sectigpalTiew aleR@quent to
the transition of the valve elenent 50 15 fromthe first transition

posi tion tairde %exonthée rembrd i composicatting thodlg 62 pthdt 4vadrioeame rim
port 46 consecutively comunicate with the inflow port 45 to switch from

the jet wat®ferlgpid®yt enehget igbmalgr il BBGSKkeE® byNthie thhertwalet 100
having the switching valve 41, fromthe start of the 20 toilet bow

cl eani ng oRg¥ alyePRra1dlel BhamBer w‘élﬁd@cfhé'f%%@tﬁgcf;ﬁﬁmﬁhééﬂiﬂ& ﬂé‘fe' ””er
wal | surface of the bow part by water and the Jet water cleaning f

1 ushi ng veier EbbEEn PRomit Rns ChEnnde 1850 ETPéZLLyt%teh?nner

25 waII surface of the bow art ut can also be storegll for cleaning the
bow part, GHYECAHSS YRt 1? W POT et ‘F‘galn‘B’Qat g eI After the
final rimwater cleaning for a rescrr bed tinme, or nore specrfrcally after
conpl eti on witemanflay chanpegbdr CThagefiors . oﬁllé%emmgraéﬁrtfkowiew val ve
after expiration of 5 the prescribed amount of time since the

above- descriddteckdmrpongt Mt vha ties Heshiogevated inffiowahasberdi®ent 50 i s

is led into the water supply conduit 133 and spouted through

10 the rim channel 103 to start the rim water cleaning again.
The rimwater cleaning continues as long as the valve element

50 is in the second transition position, meaning as long as

the fourth communicating hole 63 overlaps the rim port 46.
Thus, subsequent to the transition of the valve element 50

15 from the first transition position to the second transition
position, the jet port 47 and the rim port 46 consecutively
communicate with the inflow port 45 to switch from the jet
water cleaning to the rim water cleansing. With this toilet

100 having the switching valve 41, from the start of the

20 toilet bowl cleaning operat:ion, after the rim water cleaning
for cleaning the inner wall surface of the bowl part by water

and the jet water cleaning for flushing out £ilth in the bowl

part are carried out sequentially, the flushirtg water
spouted from the rim channel 103 not only c¢leans the inner

25 wall surface of the bowl part but can also be stored for

cleaning the bowl part, thus enabling the rim-jet-rim water



reset to the initial position as described below. Wth the water supply

val ve 105 closing off the supply of water to the switching valve 41, the
above-described flow of flushing 10 wai%r into the second val ve chanber
71 stops. As a result, the second val ve chanber 71 |oses the flushing water
pressure which has caused the inflow of flushing water, reducing the valve
el enent driG+®@P1%¥ce to zero. Accordingly, the valve elenent 50 is reset
fromthe second transition position 15 (Figure 8) back to the initial

posi tion, subjechfterithe Hinal simtatesr afeariandsier apEgscaibed tBece t he
flushing water remaining in the second val ve chanber 71 has | ost the

f 1 ushi ng wade mopiecsset£f idereof aft&e compeetibnidietNalfifat Riewateo forces
the water to flow fromthe second val ve 20 chanber 71 to the flushing

wat er infl ow £8R5P8E B AlodangVbt NtHe Feret vhovE s Hkpithe iWat 8 fromthe
second val ve chanber 71 flows back into the flushing water inflow chanber

58 via the | | h d+ s pushi u h r 64 of
Che umbPel | EO0aPDREEELBdn anGeRD BEN " TuRle Enk nlTR: ok fePBa 0 The
flushing water flowsg through the comuni.cating hol - 60 - Lnto the
second val ng%ﬂ%ﬁ%éﬁm%%ggﬁ Fﬁ%n sqpo%qaatrﬁa#'altﬂ? Xﬁﬁg? fneents glgnbswat er
pressure of the water service supply source. The above-described

transiti onstefet He hpvEnttinkposificn e daprriked Paleew FLth thai ng wat er
occur 5 consecutively during the inflow of the flushing water into the
second val vieatémnsuppIy valend®guenobingt oef vidieyesupply of water to

the switching valve 41, the above-described flow of flushing
10 water into the second valve chamber 71 stops. As a result,
the second valve chamber 71 loses the flushing water pressure
which has caused the inflow of flushing water, reducing the
valve element driving force to zero. Accordingly, the valve
element 50 is reset from the second transition position
15 (Figure 8) back to the initial position, subject to the
applied force of the spring 59 alone. Since the flushing
water remaining in the second valve chamber 71 has lost the
flushing water pressure thereof, the reset of the valve
element 50 forces the water to flow from the second valve
20 chamber 71 to the flushing water inflow chamber 58 side.
With respect to Figure 10, the water f£from the second valve
chamber 71 £lows back into the flushing water inflow chamber
58 via the communicating hole 66 and, pushing up the umbrella
part 64 of the umbrella wvalve 65, flows through the
25 communicating holes 68.

The flushing water flows through the communicating hole



el ement 50 noves at a constant speed fromthe initial position to the first
transition position and then to the second transition position. Since this
nmeans that the tinme that 10 expires wf0kle the destination of flushing

water supply is switched fromthe rimchannel 103 to the spout nozzle 35 or

fromthe spout nozzle 35 to the rimchannel 103 is constant, after the set
vol ume of féedmtegthatsecond vedea chpprerdlt endep thensuhahaetialke supply
destination is switched to the 15 spout nozzle 35. In the case of the

toil et 100,cédmetavi fihshdngwatesr peessutepfctleawabgrissmerad sadpply aft er
conpletion of the rimwater cleaning with a set volunme of flushing water,

and then t héowwbd chi Nhet Gatbdiee TddBorERId Cteams g Gl BF1 Inearvaedeout after
conpletion of the jet water cleaning with 20 a set volune of flushing

wat er. Oonsgféiﬁ‘é!rfé Y50 tdisul ) ithd v ahn'ee ofhl o2C L EH P _teeaff tSo&shedi ment

enabl es the supply destinations to be switched automalically and al so

al l ows swi tching. subj .t he ts Vol he.tQilet 100.wherein this
swi t chi ng v%?%g%it&eelﬁ Pltu%zlég Eﬁ%blrnefg‘q%fzgﬂg Eallﬂ%lnlé]tq gag:ﬁrt %I\#I%g subj ect
to the set volune frgmthe rimwater cleaning to the_ jet water cleaning and
then from tHe secgrd VARG (HATREMI At ot 7O Fﬁﬂ&?@?zl%l'eéﬁeng‘.’al"i‘ﬁi s
automatic switching is based on the supply pressure of the flushing water
and t her ef ogkermRris SAGOviesqRt RERfLagdipesd gévm@é@,ifsjefﬁ@irﬁo%itia@her

el ectrical equi pnent, which helps to 5 sinplify the structure and reduce

costs. Expeto neimé¢ afidst atbasettion thesitiot anbotherento atlee second
transition position. Since this means that the time that

10 expires while the destination of flushing water supply is
switched from the rim channel 103 to the spout nozzle 35 or
from the spout nozzle 35 to the rim channel 103 is constant,
after the set volume of flushing water has been supplied to

the rim channel, the supply destination is switched to the

15 spout nozzle 35. In the case of the toilet 100, the switching
to the jet water cleaning is carried out after completion

of the rimwater cleaning with a set volume of £lushing water,

and then the switching to the rim water cleaning again is
carried out after completion of the jet water cleaning with

20 a set volume of flushing water. Consequently, the switching
valve 41 according to this embodiment enables the supply
destinations to be switched automatically and also allows
switching subject to the set volume, and the toilet 100
wherein this switching valve 41 is utilized enables the

25 automatic switching subject to the set volume from the rim

water cleaning to the jet water cleaning and then from the



shown in Figures 11 to 13. For the experinents, the spout nozzle 35 with a
dianeter d of 7 mmand a Z waterspout outlet 106 with a dianeter D of 15 mm
were used. The jet flow rates 10 A and-di1l-ow velocities B listed in the
table of Figure 11 are val ues recorded respectively using a flow neter and
flow velocity meter positioned i nmedi ately behind the spout nozzle 35. Z
flow rates Clehwatefr oleaningteitde PNavateheleaning.r eBvisiedtomapicti vel y
using a flow nmeter and flow 15 velocity nmeter positioned i mediately
downst r eam ofwitehngwai ernsEad oauthet sdpply FvxpEsurk? ofs thegfapBhshgwi ng t he
rel ationship between jet flowrate fromthe spout nozzle 35 and Z flow rate
fromthe Z wasessnmd tHédeFlorb0Goeanfoti Sak®ided dny %oﬁrti"Bhl a8ey89, t he

rel ati onship between jet flow 20 vel ocity and Z'flow velocity. Based on

oy Sxber i SEfafe! Br el HOMIELE L hnbhtS WAIAAHEN 4" L8° 7

wat er condui was rea y nmeans o i gh 00|ty, pressure
jet flow beneat out, nozzl e 35.. However the zZ materspout 25

outl et 186 t?&p$#%£&\/ A ikala A && gﬁSeSSQS B°40% of the flow velocity
beneath the spout_nozzle 35.  On the other -62 - hand, it can be seen

that the instant JHERREIMeRLRY AafaPased onudhengirateembadinent age er

conduit 161 was anplified to nearly twice the flow rate bel ow the spout
nozzl e 35. Tshewrain Fdguresi déree 1o t Rerr bhelaxnsfriments,etherspdtiect
produced 5 by the jet flow fromthe spout nozzle 35 involving the flushing
wat er ar ounchdheles 3Guiritinzr Htadéten @ b Zmwedwd a Z waterspout outlet

106 with a diameter D of 15 mm were used. The jet flow rates
10 A and flow velocities B listed in the table of Figure 11 are
values recorded respectively using a flow meter and flow
velocity meter positioned immediately behind the spout
nozzle 35. Z flow rates C and Z flow velocities D are the
values recorded respectively using a flow meter and flow
15 velocity meter positioned immediately downstream of the Z
waterspout outlet 106. Figure 12 is a graph showing the
relationship between jet flow rate from the spout nozzle 35
and Z flow rate from the 7Z waterspout outlet 106, and Figure
13 is a graph showing the relationship between jet flow
20 velocity and Z flow velocity.

Based on these experiment data, a high flow velocity
of flushing water in the Z water conduit 161 was realized
by means of the high-velocity, high-pressure jet flow
beneath the spout nozzle 35. However, at the Z waterspout

25 outlet 106 the flow velocity had dropped to 30% to 40% of

the £low velocity beneath the spout nozzle 35. On the other



conduit 161 and water fromthe flushing water reservoir 104 and being
spouted out with the jet flow toward the Z waterspout outlet 106. In the
vicinity of the Z waterspout 10 outl e$2-106, the high-velocity,

hi gh-pressure jet flow fromthe spout nozzle 35 changes to a heavy flow
with a uniformvelocity distribution, and the heavy flow of the flushing
wat er pushbandi|if gap gﬁegqqq thahdgpeingapptansops kY TRESIf D121 of the
waste trap 102. Moreover, the flowrate 15 (in this enbodinment a Z fl ow
rate) needédusbiagceaper sin fibve pusateny adrsluiit 481 was rgiifidedhdoper part
112 can be obtained with just a small spout flow fromthe spout nozzle 35.

Ther ef or e, nehe1gbbwicé ithed £eowark e e oworhdespoutt abkelle 199, t Makisof f ers
bot h hi gh cl eani ng performance and hi gh water 20 econony perfornmance and,

si nce negaphiGhPEERSYEErdRas 1 réser: be iR diébidedrrbbe prdidu@legdoes not
need to have a | eak-tight structure or to be pressure-resistant. In the

toilet 2100 di t i i | i . t i
104 commnPIsilet i (Ol bt Sn€TBOGLET b2z 0035 HPULRGHE! Bae! S5C1 K0T T
Th f , LT he fl hi t i i tched t i to.th t
e by e sabshifgl weROrIdnoRE the S00E Hubd N SLRNe L 53Rl ool od i n

the bow part 101, this water also flows into the flushing water reservoir
104, conpl EePAYLEt Lo hg@edovatee fHams kRRqE1REERY WAtRE FEIRTME w&ter

reservoir 104. There is 5 therefore no need for a special structure just
for storingndatteinon speutédishithgwidherthesaeloifdov0sovera hshe Z

waterspout outlet 106. In the vicinity of the Z waterspout

10 outlet 106, the high-velocity, high-pressure jet flow from

the spout nozzle 35 changes to a heavy flow with a uniform

velocity distribution, and the heavy flow of the flushing

water pushes f£ilth in the filth hopper part 112 toward the

inlet 121 of the waste trap 102. Moreover, the flow rate

15 (in this embodiment a Z flow rate) needed to accomplish for

pushing the £ilth in the filth hopper part 112 can be obtained

with just a small spout flow from the spout nozzle 35.

Therefore, the above f£irst embodiment provides a toilet 100

that offers both high cleaning performance and high water

20 economy performance and, since negative pressure does not

need to be utilized, the toilet does not need to have a
leak-tight structure or to be pressure-resistant.

In the toilet 100 according to the first embodiment,

the flushing water reservoir 104 communicates with the bowl

25 part 101 via the Z water conduit 161. Therefore, if the

flushing water is switched to be supplied to the water supply



construction is sinplified. The flushing water reservoir 104, having a
capacity of about 0.5 liters, or about one-fourth the 2 liters of water 10
nornal |y pooled in the bow part 101, h&#3-the foll owi ng advantages. If the
si phon effect produced in the waste trap 102 involves water in the bow

part 101 into the upstreamtube 122 until there is no nore water in the
bow part ®PRdYHe 183 and|WHT &rpacthe dithghasred. 103 deBPatedyimbef ore t he
si phon ef fect extinguishes, a blow effect is produced to involve floating
filth into thee beadt partap0l0xtiggwalter atsd flowd [indio ihewBlwshindgn this
enbodi nent the flushing water reservoir 104 contains a volune of flushing

wat er rel atware2Oresdrdire V4 ercompating esticdddey ofh the towhpegit 101 to
produce this effect and ensure that the timng of the conpletion of the

cl eani ng Waf£le SPOH ithp Y1EARIASt wAUER GRIRGNIAT WM 4. t henpepi ods when the
si phon effect extinguishes, and that the flushing water in the flushing

oi 1 et So0 s oieRi e s sPREaf PEhTEd IRERRR Fiotha o) "

toilet 100 according to I's enbo erefore, 1lis
IS Nno_si

enpti ed -64 - of er ri t he period when ther hon effect,
enhanci ng tfRFShovd \ll)vl%g‘\ﬁ egﬁgﬁgg“%l SFYIF adEEeEIRdE w&pﬁ't h?3 ftﬁ?%t

enbodi ment, the unbrella valve 65 which is nounted on the valve el enent

ri ght 5 endFBwPuGtHER st &mpdifaede 41 functions as a check val ve to open

and cl ose the conmuni cati ng hole 68, and when the
The flushing water reservoir 104, having a capacity of

about 0.5 liters, or about one-fourth the 2 liters of water

10 normally pooléd in the bowl part 101, has the following
advantages.

If the siphon effect produced in the waste trap 102

involves water in the bowl part 101 into the upstream tube

122 until there is no more water in the bowl part 101, the

15 siphon effect extinguishes. Immediately before the siphon

effect extinguishes, a blow effect is produced to involve

floating f£ilth into the waste trap 102 together with the

flushing water. In this embodiment the flushing water

reservoir 104 contains a volume of flushing water relative

20 to the water normally existing in the bowl part 101 to produce

this effect and ensure that the timing of the completion of

the cleaning water spouting by the jet pump coincides with

the period when the siphon effect extinguishes, and that the

flushing water in the flushing water reservoir 104 runs out

25 while there is no siphon effect. In the toilet 100 according

to this embodiment, therefore, the bowl part 101 is emptied



val ve elenent 50 is being reset to the initial position thereof, the
flushi ng water can pass through the conmunicating holes 68 as well as the
comuni cating hole 66. 10 For this r-@4son, the switching valve 41 all ow
the flow rate fromthe second val ve chanber 71 to the flushing water inflow
chamber 58 to be increased during reset transition of the valve el ement 50,
t he val ve e@femafersdugdnonbhe pridiothwhengthexreis norgdphopheHERMLt ¢ he
enhancenent of resetting 15 velocity, the toilet 100 can be ready for the
next user ientsamstiorg dthe iawvelbdowweffbotg val ve 41 has the foll owi ng
advant ageous effects. A The switching valve 41 has a cleaning pin 69 that

20 runs thr ougin éd1ei g CaBLOE Eiride Griteh et1ohs Whers € hemyedmteret ened 50 is in
the initial position. This cleaning pin 69 prevents the communicating hole

66 from be'xﬂ@o%ﬂ'&%ﬁl@¥ dPURLEN 1@%&@:&ted"8h%eﬂ?@i@&%’ie§d&?xﬂfi¢ﬁ@' lity by

ensuring that ushi ng wat er suppl |ed to the swtching valve 41" 1s switched

25 togthe,par coneerned. B pbhg. svb LANLACYaLYE Ad Daseap gxdgnded val ve

chanber? e rlg e va ve'c has an
extension rim53 and an_val ve el errent J‘I ht end 54 that are enahl ed to be
moved freelP ARGTY A CELEENERE SR hpde g8y, AP nﬁh?’%r%ée appl i ed
to the valve elenent 50 from5 the second val ve chanber 71 side can
t her ef ore Bealkn e kananth b Ghebhsboing Heesal vie etkeeiritightPesEt®on which
has a | arge

thereof, the flushing water can pass through the

communicating holes 68 as well as the communicating hole 66.
10 For this reason, the switching valve 41 allow the flow rate
from the second valve chamber 71 to the flushing water inflow
chamber 58 to be increased during reset transition of the
valve element 50, the valve element 50 can move back more
quickly. Thus, through the enhancement of resetting
15 velocity, the toilet 100 can be ready for the next user in
a shorter time.
The switching valve 41 has the following advantageous
effects.
A. The switching valve 41 has a cleaning pin 69 that
20 runs through the communicating hole 66 when the valve element
50 is in the initial position. This cleaning pin 69 prevents
the communicating hole 66 from being blocked by foreign
matter, which enhances the reliability by ensuring that
flushing water supplied to the switching valve 41 is switched
25 to the path concerned.

B. The switchingvalve 41 has an extended valve chamber



pressure receiving area. As such, even in the region wherein the water
service supply pressure is relatively low or even if the water service
supply pressure nay drop for some reason;65t0 it is ensured that a
relatively large valve elenment driving force that is based on the large
pressure receiving area can be generated to nove the valve elenent 50 as

descri bed ab®¥eat ThHae cFbght end ofsthe |valiven cheawerofidt Whicbi has an0
wherein the rimjet-rimwater cleaning is carried out with 15 utilization

of the switceaxbenshdwaridl S6aandaarevpandeelement height! eali34 tthadf akbe supply
destination swi tching operation and the toilet bow cleaning node sw tching

operation (s#hasledsd Beliievéd Freedy- &41snYaRS ektAALANaliR) chamBahanced.
20 C. In the switching valve 41, the extension rim53 and the val ve

el ement righg,eng %1"%.?19”353@&3'[9 ffe&'%t?ﬂé;%ell%fe ehRrkli® gé EPQ,ﬁd val ve

chanber 44 so that the 14l bac part extension rim

overl ap the ulkhead 44 ve, el enen ved to the_ first
and secoRd 25°° T4 Yl o‘rﬁep%s |on2!L ]Tcﬁee cﬁllr%?%r%#"?%g’e\/gﬂ}%r@ &fent 50
S therefore ensur ed E i f_the | ongitudinal dlnenS|on of -66 - the

swi t chi ng vapY Zeaps; Q rtg’(?u'&@%l"%fltel‘ﬂ? gkt snd pd. shdahapas Piargeans t hat
the switching valve 41 can be made conpact, whi ch opens up nore options

W th respectP¥@S$ixe rprgeiving aread .t ok$ SuchG(VeR in the reyigureheretbodi ment
of the invention will now be descri bed. Thi s second enbodi ment al so

rel ates to athe water service supply pressure is relatively low or even

if the water service supply pressure may drop for some reason,

10 it is ensured that a relatively large valve element driving
force that is based on the large pressure receiving area can
be generated to move the valve element 50 as described above.

Therefore, the installation areas of the toilet 100 wherein
the rim-jet-rim water cleaning is carried out with

15 utilization of the switching valve 41 can be expanded and
the reliability of the supply destination switching
operation and the toilet bowl cleaning mode switching
operation (switching in the rim-jet-rim water cleaning) can
be enhanced.

20 C. In the switching valve 41, the extension rim 53 and
the valve element right end 54 are moved to the right and
left in the extended valve chamber 44 so that the folded-back
part of the extension rim 53 will overlap the bulkhead 44a
when the valve element 50 is moved to the first and second

25 transition positions. The stroke of the valve element 50

is therefore ensured even if the longitudinal dimension of



| owsil houette type toilet and has a structure in common with that of the
first enbodi nent. So description of elenents having the sanme structure and
function is omtted and only 10 the dif%-erent parts will be described.
Figure 14 shows a sinplified cross-sectional view and a plan view of the

toilet 100A of the second enbodi nent, and Figure 15 shows a sinplified
cross- sect | SRGISYALSRIOG FLe AL ds Ii%d‘l@%“’ylfi%&ﬁ“ép% ORLheRNFTIRP ¢ hese
drawi ngs, the toilet 100A conprises 15 a bow part 101 forned in a bow
part mai n bdByid oegnsakbat g sWitchpey edive 41 xan bereadpcospact .t he bowl
part 101 fromwhich filth is flushed into a waste trap 102. The toilet 100A
has a fl ushwhijichabdpens age marg ocpldonscatied tespéet frorfitdfinighdtbtwl part

mai n body 10la and 20 separated fromthe bow part 101 by a bul khead
101b. The thyshbipgevaies.reservoir 104 is fornmed within the pedestal that
supports the bow part 101. In other words, as shown Figure 15 the flushing

wat er reservoir gogéc%ngifémiﬁleéweoypgﬁé gh%nttggf.leq;il Yy i Bl khead

101b of the bow part 1 25 on the right an eft the sides by
curved bow ;shape i devall s 104a. .As descri be ahove, _the fl ushi ng water
-67 - resergﬁﬁ?g.{gi&rs \gﬁyrsosgﬁcg%%céa“%@ﬁlﬂlg&%bya e Eﬁ??ﬁ%ﬁd%ﬂ)lg and the
curved sidewal | s 104a, and the area of .the flushi n‘g water reservoir 104 is .
i ndi cat ed i hO¥T §LHROUALHG tIBELTRL1eToRRA DAT- H SERUHT I RS Cynmon withype

flushing water reservoir 104 has a Z waterspout outlet 106 that opens into
t he bowl pafthatoef thgefizrst embodiment. So description of elements

having the same structure and function is omitted and only

10 the different 'parts will be described. Figure 14 shows a

simplified cross-sectional view and a plan view of the toilet

100A of the second embodiment, and Figure 15 shows a

simplified cross~sectional view through line 15-15 of Figure

14. As shown by these drawings, the toilet 100A comprises

15 a bowl part 101 formed in a bowl part main body 10la, and

a filth hopper part 112 at the bottom of the bowl part 101
from which filth is flushed into a waste trap 102.

The toilet 100A has a flushing water reservoir 104

located to the front of the bowl part main body 10la and

20 separated from the bowl part 101 by a bulkhead 101b. The

flushing water reservoir 104 is formed within the pedestal

that supports the bowl part 101l. In other words, as shown

Figure 15 the flushing water reservoir 104 is defined at the

upper side thereof by the bulkhead 101b of the bowl part 101

25 and on the right and left the sides by curved bowl-shaped

sidewalls 104a. As describe above, the flushing water



wat er spout outlet 106 is disposed facing the inlet 121 of the waste trap
102 and forns a flushing water channel. |If flushing water is pooled in the
bow part 101, the flushing 10 water ©@®n therefore also run into the
flushing water reservoir 104 via the Z waterspout outlet 106, until the

wat er stored inside the flushing water reservoir 104 is at the sane |evel
as the pool BE#SGRYRIT M4 1sfecEonatisiRgrsutiebinedibyighe hyidiratylRaPer can

al so be made to flow fromthe flushing 15 water reservoir 104 side into
the bow paardigdie curyedhsideweblsl 1&disodandrithe aireacepddia §lushihg f | ushi ng
water reservoir 104 is around 0.5 liters, and this volune of flushing water
IS used to watan raservwoieti®bvis iHdE dagedfint Faghlreshdngywabableeservoir
104 has a snall air hole to 20 allow the water to run freely into the

flushi ng wa§etst&s@Ldsned Odindehi nd the bowl part main body 10la is a
swi tching val ve 41 connected to the downstream side of a water supply val ve

105 (nog shown) g@écﬁlﬁé%iﬁﬁéﬂg’r%iég:f & figuShagmiodi fEp rsééu The

swi t ching val ve sw t ches™ bet ween t ushing wat er supply destinations,
in a sequence, | hat arts Wth the,water -68 - supply.conduit 133 (not
shown) Iead?’ﬁﬁi?g llﬁg rﬁs’fﬁtch%%‘?ﬁré? 183° r‘fé&’?ﬂ‘if’“f%o P"ﬁﬁgc&ﬁﬁecti tfibe 137
| eading to the flushing water reservoir 104, and then again to the water
suppl y condt®tersgout Ptlels 406 AgnAirrased nffamkndidire iniledt 181eqbodi ment .

Consequently, water is spouted to the bow part 101 sequentially fromrim/
jet /rim the waste trap 102 and forms a flushing water channel. If

flushing water is pooled in the bowl part 101, the flushing

10 water can therefore also run into the flushing water

reservoir 104 via the Z waterspout outlet 106, until the water

stored inside the flushing water reservoir 104 is at the same

level as the pooled water. Via the Z waterspout ocutlet 106,

flushing water can also be made to flow from the flushing

15 water reservoir 104 side into the bowl part 101. In this

second embodiment, the capacity of the flushing water

reservoir 104 is around 0.5 liters, and this volume of

flushing water is used to clean the toilet bowl. The top

of the flushing water reservoir 104 has a small air hole to

20 allow the water to run freely into the flushing water
reservoir 104.

Behind the bowl part main body 10la is a switching valve

41 connected to the downstream side of a water supply valve

105 (not shown) which is the same as in the first embodiment.

25 The switching valve 41 switches between the flushing water

supply destinations, in a sequence that starts with the water



A spout nozzle 35 is provided at the front end of the curved connection
tube 137 that runs through the pedestal fromthe switching valve 41 to the
flushing water reservoir 10 104. The -spoeut nozzle 35 is oriented toward
the Z waterspout outlet 106 in the flushing water reservoir 104, and faces
the inlet 121 through the Z waterspout outlet 106. The bottom of the

f1 ushi ng watssupples erorgiuit1 433 $npbr sipokn htkeading: dos the4pimaghameeh i n
Figure 15, and the Z waterspout 15 outlet 106 is on the rear side in the
drawi ng. Theo3pagkthpzad eh8bohfeatiangabe 1371 héadirg ¢ostiEdBbusMind t he
exi stence of the Z waterspout outlet 106 that defines the fluid flow

passage in fyomdr ofeddirSROU0N0ZAE Bhen (AGa BP0 I ZELSE Snsh Ly

wat er spout outlet 106 constitute 20 a jet punp. Thus, if the connection

tube 137 is sel(@;]i;tedlﬁst ggsgﬁlﬁgﬁ&%%ﬂ{?#}g&f [-LHst{ihrég mf?%%{i ed from

the feed wat®™ ve, a ove, | ushi ng wat er out from

th t le. 35 and into the jnside of the flushi i
104, "hor® SpREIIFEmRTY | GBBSPHESRELY . MREBEC BRBUF POV Bhe s HRaRF essur o

of 1 to 2 kgf/cnferr] and a high velocity. In this case, since flushing
water is 10 gsequgnrialivh f008 MifsHi AGtwATER- reservoir 104, the spout ed
wat er fromthe spout nozzle 35 involves an enornous vol une of water in the
fl ushi ng wat er reseapmitr nb@41eo3b cksnprgvdded ol thihefgant endwofinthe he

i nvol ved water in the flushing water 5 reservoir 104 are fromthe Z

wat er spout ostitwdd hrdiotaon Yubewasd theet imiret th2bugh the pedéstarap 102,

like a jet flow

from the switching valve 41 to the flushing water reservoir
10 104. The spouf nozzle 35 is oriented toward the Z waterspout
outlet 106 in the flushing water reservoir 104, and faces
the inlet 121 through the Z waterspout outlet 106. The
bottom of the flushing water reservoir 104 is formed into
a recess 104b, as shown in Figure 15, and the Z waterspout
15 outlet 106 is on the rear side in the drawing. The spout

nozzle 35 is arranged in this recess 104b.
With the existence of the Z waterspout outlet 106 that
defines the fluid flow passage in front of the spout nozzle
35, the spout nozzle 35 and Z waterspout outlet 106 constitute
20 a jet pump. Thus, if the connection tube 137 is selected
as the destination of the flushing water supplied from the
feed water valve, as described above, the flushing water
flows out from the spout nozzle 35 and into the inside of
the flushing water reservoir 104, more specifically into the

25 recess 104b flows at a high pressure of 1 to 2 kgf/cm®’ and

a high velocity. In this case, since flushing water is



by the jet punp. Filth in the filth hopper part 112 is flushed out by this
flowrate-anplified flushing water into the waste trap 102. In the toilet
100A, the area extending 10 fromthe f8ent end of the spout nozzle 35 to
the Z waterspout outlet 106 is a Z water conduit to substitute for the Z
wat er conduit 161 of the first enbodinent, functioning as a throat. The
toil et 100/8tpxeA dBrigie Ebgslalwyﬁéeﬁrrai}ﬁwmmlwetbarﬁ@qnd:;ﬁda‘satm first
enbodi ment but the discussion thereon is 15 omtted here. Experinental
dat a based fiomn lthessmundnerbdeiIfeivalees havenomdiusguodsmd ©ftwal&r For t he
experinments the spout nozzle 35 with a dianmeter d of 7 mqmmand a Z

wat er spout guitthet £106hYh§ vatedi 2886EVo{PNDY B8O FHmTAL pit Bhogf. Ifhdo 15 mMm
were 20 used. The dianeter of the Z waterspout outlet 106 is discussed

bel ow in thfetcOfisast afh AhANBVSIved whber d3ha tnde as M SIRIY SedEL

per f or med |n the sane manner as in the first enbodi nent, to neasure jet

fl d I f 35, d
Flov ke ANl et Woalhuel A B ARUILLBRILol. e, By Rselp 30, and
outlet 106, and flow rate ratios andflowvelomtg ratios . -70 - were

cal cul at ed. EPIRRR dhEsiptpEebehod the Yagte tden P24 1 bike & deh f49% respect

to the difference between jet flowrates C and A (C - A, and shows the
flow rate rbiithefietvaunpus M eisplha Hllthhhepner ognti aiit ek D and a
nozzle dianmeter d of 7 mm From Figure 16, it can be seen that increasing
di aneter D flsshdéddut by this flow-rate-amplified flushing water into

the waste trap 102. In the toilet 100A, the area extending
10 from the front end of the spout nozzle 35 to the Z waterspout
outlet 106 is a Z water conduit to substitute for the Z water
conduit 161 of the first embodiment, functioning as a throat.
The toilet 100A also comprises a waste trap 102 in the same
way as the first embodiment but the discussion thereon is

15 omitted here.

Experimental data based on the second embodiment are
shown in Figures 16 to 20. For the experiments the spout
nozzle 35 with a diameter d of 7 mm and a Z waterspout outlet
106 with a diameter (opening diameter D) of 10 to 15 mm were

20 used. The diameter of the Z waterspout outlet 106 is
discussed below in the context of an analysis of the data.
Measurements were performed in the same manner as in the
first embodiment, to measure jet flow rate A and jet flow
velocity B downstream of the spout nozzle 35, and jet flow
25 rate C and jet flow velocity D downstream of the Z waterspout

outlet 106, and flow rate ratios and flow velocity ratios



in an increased flowrate ratio, with a maxinumflow rate rati o being
realized with a dianmeter D of 13 or 15 nm Based on Figure 16, it can be
said that a virtually constant flow 10 -70rate rati o can be obtai ned by
using a jet flowrate A of not less than 10 liters/mn and that the flow
rate ratio, and Z flowrate C fromthe Z waterspout outlet 106 is defined
by setting vwere Zajawkatesit outl et 106 dianeter D. Figure 17 shows the
rel ati onship between flow rate 15 rati o and opening dianeter D of the Z
wat er spout out | efrighéfe \itepepeeséhbav il eafibSoB getarlow et Anvi e
liters/mn. Dianmeter d of the spout nozzle 35 was 7 mm Figure 17 al so

reveal s thatedpdas et AARiRInde bBEHBaRCTet FA W SWLESLE® drdi hO(c 20
Figure 18 shovvs the rel ati onshi p between the fl ow energy of vvater fl ow ng

fromthe Z hﬁ%t‘l.l: e% £106 £ &Qg $¥s @ovrﬁ‘ggﬁigﬁwzréé?%#%égt Z ener gy

E was cal cul a OW ng orrrualn ensity, Sis
the area of t 0 of, the Z tes t _outl t n Vis Z
f1 ow ve$OC|?‘§/thfet H%g %“e-t?rﬁ B)a P52 Oj;e fié'Ff“F ({)PF ﬁﬁ'mi n\?}ég?rp gation
was also carried out with respect to jet flow rates Aof 16 liters/mn and

18 |iters/ migurg éér-eltlsapéweaﬁgnt%t IngrepR iR Aagmer el L ueF el Bed obt ai ned
using 5 a flowrate ratio lower than 0.5, that is, Zflowrate Cis a half

of jet flowin @ iharedsess leerr’,:ltera&ltﬂ;ge Wit ianmexti'mgat Blow usatey
imtation filth
ratio being realized with a diameter D of 13 or 15 mm. Based
on Figure 16, it can be said that a virtually constant flow

10 rate ratio can be obtained by using a jet flow rate A of not
less than 10 liters/min and that the flow rate ratio, and
Z flow rate C from the Z waterspout outlet 106 is defined
by setting the Z waterspout outlet 106 diameter D.

Figure 17 shows the relationship between flow rate

15 ratio and opening diameter D of the Z waterspout outlet 106

when jet flow rate A is set at a constant 16 liters/min.
Diameter d of the spout nozzle 35 was 7 mm. Figure 17 also
reveals that increasing diameter D increases the flow rate
ratio.

20 Figure 18 shows the relationship between the flow
energy of water flowing from the Z waterspout outlet 106 (Z
energy E) and flow rate ratio. Z energy E was calculated
by the following formula in which p is water density., S is

the area of the opening of the Z waterspout outlet 106, and

25 V is Z f£low velocity.



subnerged in the bow part 101. Figure 19 simultaneously shows the

rel ati onshi p between the anount of subnerged filth 10 I n the pool ed water
in the bowl part 101 and the ratio of nddzle dianeter d (= 7 mm) to opening
di aneter D of Z waterspout outlet 106 (d/ D), and the relationship between Z
energy E and the ratio d/D. FromFigure 19 it can be seen that there is a
correl ati on bet ween 1EAkrRy B An¥W' the anount 15 of submerged filth that
is drained off, with the anount of filth drained off increasing with the
risein Z energy E. If the ratio of the nozzle dianeter d to he opening

di aneter D is arBmnchvestGgation vapralsaesnrgded dutiwigge relspecitt hosubner ged
in the pooled water in the bow part 101. 20 Figure 20

si mul t aneougéy F1DROYE&Les Peofrd atitepshindn keidveem itsrsnmunt pighteati ng
filth in the pooled water in the bow part 101 and the ratio d/D (d =7

mm). FromH @;&Iré?ve?é?hs ithatal PegpaseidiptE1bhecabil ity dotadhabnusirg!

particles o oating filth (imtation filth) in the pooled water in 25

he b ' ] [ |40 st he, f . o -
ot o, find ¢ iAo e, Sa57S, Ptdk el SRl oz KB pBRG W amet er D

not nore than 0,48 results in a _high drai nage performance. In the case of
bot h submer@RPLhPF |3k iHP% mate %hloghiﬁﬁéi'nage performance is obtained if

aratio of 5 the nozzle dianmeter d to the opening dianmeter Dis slightly
under 0.5. Thus,Next didxpinageyass invessporteqonsiagsmitatiomfiithj s
preferable to use a dianmeter D of 15 mmfor the opening of the Z waterspout
outl et 106.submerged in the bowl part 101. Figure 19 simultaneously
shows the rela;ionship between the amount of submerged £ilth
10 in the pooled water in the bowl part 101 and the ratio of
nozzle diameter 4 (= 7 mm) to opening diameter D of 7
waterspout outlet 106 (d/D)., and the relationship between
Z energy E and the ratio d/D. From Figure 19 it can be seen
that there is a correlation between Z energy E and the amount
15 of submerged filth that is drained off, with the amount of
filth drained off increasing with the rise in Z energy E.
If the ratio of the nozzle diameter d to he opening diameter
D is around 0.46 or more provides good drainage of filth
submerged in the pooled water in the bowl part 101.
20 Figure 20 simultaneously shows the relationship
between the amount of floating £ilth in the pooled water in
the bowl part 101 and the ratio 4/D (d = 7 mm). From Figure
20, it can be seen that the ability to drain small particles

of floating filth (imitation f£ilth) in the pooled water in

25 the bowl part 101 increases with an increase in the flow rate



I n accordance with the toilet 100A of this second 10 enbodi nent, flushing
wat er supplied to the spout nozzle 35 of the flushing water reservoir 104,
via the connection tube 137, and jetted-Tut fromthe nozzle at a high
pressure of 1 to 2 kgf/cnferr], involves flushing water in the flushing
water reservoir 104 and is therefore anplified in the flowrate 15 and

i ncreased i nathe, ianst timhpaalsid oHhheataz 4lickdizmeend fo the epeatingunp, in
which state it spouts fromthe Z waterspout outlet 106. The result is high
cl eani ng pediamesereDandt \mbes a4 haiswdltdsous & hiilghi Arthaabew part
101 to be flushed out using just the 0.5 liters of flushing water in 20

the flushi ngeyebhahser Vi renbade df@dtdl Istibmb@gB8a0binkihicsoaesagd
enbodi ment, the flushing water reservoir 104 conmunicates directly with the

bow part 19% 'a%%el_‘% tn%r PRUL 8%%1‘?& ]]%? and Eﬁe'lf .of the Z
1 f%% obT Q! &l
wat er condul *ﬁél ween ggfponjtE end or e SpOlIJlt 25 %Ic?rz%ﬁ%eo 5 and the
Z wat er pou% out | et 1%3 i s.shorten b qﬁgin Jt st rai hé_l'n . This
suppresSes FRSS¥F21R SdampLer é-tﬂs%gei?\:p? Sfrq’&éﬂﬁeﬁsr t'et © 585???@ from
the spout nozzle 35 inside the flushing water reservoir 104, resulting in
nore ef f ect PUGCE| @ani nd 1S -t A€ BodFMepartd 198 . theysrawnaozglet B8 £Bushi ng
wat er reservoir 104 of the 5 toilet 100A of this second enbodi nent is
fornmed so a% mmw, bd disoprdféyabhe towisel ak@iangbasd Dsofelalnins f£o@48he
Therefore, any foreign matter that m ght be carried into the flushing water
reservoir 16penihdy dhetipoot ash tadspoutn dutdeltowbepart
In accordance with the toilet 100A of this second
10 embodiment, flﬁshing water supplied to the spout nozzle 35
of the flushing water reservoir 104, via the connection tube
137, and jetted out from the nozzle at a high pressure of
1 to 2 kgf/cm?, involves flushing water in the flushing water
reservoir 104 and is therefore amplified in the flow rate
15 and increased in the instantaneous flow rate like a spout
froma jet pump, in which state it spouts £xrom the Z waterspout
outlet 106. The result is high c¢leaning performance and
water economy that allows f£ilth in the bowl part 101 to be
flushed out using just the 0.5 liters of flushing water in
20 the flushing water reservoir 104.
In the toilet 100A of this second embodiment, the
flushing water reservoir 104 communicates directly with the
bowl part 101 via the Z waterspout outlet 106, and the length
of the Z water conduit 161 between the front end of the spout

25 nozzle 35 and the Z waterspout outlet 106 is shortened by

making it a straight line. This suppresses loss of pressure



101 is noved along the curved sidewalls 104a to the recess 10
As the spout nozzle 35 is located in the recess 104b,

104b si de.
fl ushi ng water

spouted fromthe spout nozzle 35 also ec@ries off any foreign matter in the
recess 104b out of the flushing water reservoir 104. Thus, pollution in

the flushing water reservoir 104 by the foreign matter can be 15
suppr essed inatRe filushdpgsatierespeit g foon thecnali thporsle Bbsinssidand
enbodi ment will now be described. As shown in the sinplified

cross-sect ithweal flushing Frafiere 2éseavbirstlody i aeisaittiiogl ein 10@Behas a

flushing water container 140 instead of a flushing 20 water reservoir

104. The fdrslvtigenadeansagt afn§he114@wisﬁ>élit axdred by screwing it on to a
0

thread forned around the comunicating h

comuni cating hal@y1¥bnaiig,fLasH
the Z water con ud:atl 16i1 co?nect e?to \t&ﬁl

AL EY\

wat er spout outle

e 141. In addi ti on, via t he _
tgegaﬁeftféé’lﬁfvéﬁo 16Q{75g?h%at es with

106.

Thus, the fl ushin te Qnt ai ner ,14Q i det.achapl at t ached o different
capaci t f I 'erjfgg\%gge?f (;cglr#alsﬁg?gd em%op}uqenﬂascgﬁeeé §Sed5t °

et vari ous

wat er econony targets. |f the target
liters f|u§H1°ﬁ§"%g ﬂ'é‘ﬁ(el

Yebhe hivdi-

to use 4 liters, for exanple,

i
BrvEd S dsaldsy 104 Re, TREREEOFeY 1 |iters

flushing water container 140 would be used for a 6 5 liters target,
2.0 |itersanyufpraggnduetten fihathaighioqunanried dasa the Hyshing ers

target.

10

15

20

25

101 is moved along the curved sidewalls 104a to the recess
104b side. As the spout nozzle 35 is located in the recess
104b, flushing water spouted from the spout nozzle 35 also
carries off any foreign matter in the recess 104b out of the
flushing water reservoir 104, Thus, pollution in the
flushing water reservoir 104 by the foreign matter can be
suppressed.

A variation of the toilet 100A according to this second
embodiment will now be described. As shown in the simplified
cross-sectional view of Figure 21, a first variation toilet
100B has a flushing water container 140 instead of a £lushing
water reservoir 104. The flushing water container 140 is
attached by screwing it on to a thread formed around the
communicating hole 141. In addition, via the communicating
hole 141, the flushing water container 140 communicates with
the 7% water conduit 161 connected to the Z waterspout outlet
106. Thus, the flushing water container 140 is detachably

attached, so different capacity flushing water containers

a 0.8

and a

A spout nozzle 35 connected to a connection tube 137 is disposed at
t he back ofattlee Zemareoiroh@hiwitb6thét peoled twadiede inwkhé beéle paxdte



to the drawing). In this case, if flushing water is pooled 10 in the bow
part 101, the flushing water can be flowed into the flushing water
container 140 via the Z waterspout outler4106, the Z water conduit 161 and
t he conmuni cating hole 141 and stored in a full anmount. Thus, feeding
flushing water to the connection tube 137 15 generates a 1 to 2

kgf / cnf er r] 1M4i0gkanebecussd fioweet vauvsodus rakar economyt hargebsit dzzl e 35
to the Z water conduit 161. As the Z water conduit 161 conmuni cates with

t he flushi nghsattargeentisi ter usd04vistéhe, chomskamiliag H@ .8 Tdkerid ushi ng
water is stored in full in the flushing water container 140, 20 so the

spout of walegishiay kdesRRutalAdz R1BRoALa VR84l eiMddedWerVRIIviiNg a
large quantity of water fromthe flushing water container 140 via the

conmuni cat t@ﬁsﬁgélﬁ%giﬁ rwhfls d5ipSOhe 45\04% 8Lk B ‘%i‘%é&‘ fcﬂé’ %L‘ée”ent of

wat er from fhe ter contal ner I's spoute roug e Z 25

wat er spqut qutlet 106 directly.t rd an_inlet 121 of wasfte.tra 02, like
ajet flow 3&%&7‘& ‘"dr%?/{a ' gtalﬁuﬁp\l\fltlﬁfs ,fELusg}'}g watey 888%%’&%1' \%lljoune of
flushing water .is supplied to the waste trap 102 all at once through the
flow rate aMoMld &8t v§8dak@rt AB BndihRTaAnkaLECtt of SR mOZ&HenBSpy t he
jet punp. Filth in the filth hopper part 112 is thereby forced into the

waste 5 tcepnégZelyteoht cameabien tubank3dfids disposgdwat ethe Bacdmced
cl eani ng performance and hi gh water econony are therefore al so provided by
the toilet dEOBhef zthatér redndiairt atéilor thdalleftesbd®mwician dfeaaneeenhanced
further by the toilet
to the drawing). In this case, if flushing water is pooled
10 in the bowl paft 101, the flushing water can be flowed into
the flushing water container 140 via the Z waterspout outlet
106, the Z water conduit 161 and the communicating hole 141
and stored in a full amount.
Thus, feeding flushing water to the connection tube 137
15 generates a 1 to 2 kgf/cm® high velqcity flow of f£lushing
water from the spout nozzle 35 to the Z water conduit 161.
As the Z water conduit 161 communicates with the flushing
water container 140 via the communicating hole 141, flushing
water is stored in full in the flushing water container 140,
20 so the spout of water from the spout nozzle 35 becomes a jet
flow involving a large quantity of water from the flushing
water container 140 via the communicatinghole 141. For this
reason, this jet flow with involvement of water from the
flushing water container 140 is spouted through the Z

25 waterspout outlet 106 directly toward an inlet 121 of waste

trap 102, like a jet flow generated by a jet pump. Thus,



100B of the first variation wherein the flushing water 10 cont ai ner 140
can be changed so as to match different flushing water econony targets.
Specifically, the amount of filth excreffed by the users of a toilet in an
institution for young children, such as a kindergarten or a nursery, is
generally small. Therefore, a target anmount of flushing water 15

consunpt i oRY ANPHABIAS Viediume @ Sﬁgsgaﬁgw@% igEuprlded to sherwasidh ordi nary
famly homes, and thus the actual effect of water econom zation can be
enhanced byrag d0Riagl atsomdd &hrphghhihey flatverattpampiliaficadon eard mat ches
the water consunption target. 20 A second variation of the toilet
100A accor djnrgihstameasanondl oenhatietndramdrt bpwheejeepampbedtilAsh shown in
the sinplified cross-sectional view of Figure 22, the toilet 100C of this

second variaf {R8 MAXPhEHESS Pt tCheIher tofe P RBeebAt {1Q LR weitRect i on
tube 137. The pressure chanmbér 25 150 is | ocated bel ow the flushing water

reservaqir ' I ' sery.qQi and the
ZoSCT YR NRaeET02 Y R SRGFfiohS v bl bl g LRSI Bh bR SRl
wat er spout qutlet 106. If flushing water is pooled in the bow part 101,
the flushi fJeRRIES PEREREMAPGRANY P WatSrcESAPEME HARDROERFAF& the Z
wat er spout outlet 106, the 5 Z water conduit 161 and the outlet 151, and
stored in fdiso previgded by 1Bbe KadlatshBPReef diberekbrst ariatd ®onnecti on

tube 137, so that when flushing water is being supplied fromthe connection
tube 137, tHWetewt beondBy ¢amciismdd icobanked further by the toilet

100B of the first variation wherein the flushing water

10 container 140 can be changed so as tomatch different £flushing
water economy targets. Specifically, the amount of filth
excreted by the users of a toilet in an institution for young
children, such as a kindergarten or a nursery, is generally
small. Therefore, a target amount of flushing water

15 consumption in these institutions can be set at a level lower
than ordinary family homes, and thus the actual effect of
water economization can be enhanced by selecting a smaller
flushing water container 140 that matches the water
consumption target.

20 A second variation of the toilet 100A according to the
second embodiment will now be described. As shown in the
simplified cross-sectional view of Figure 22, the toilet
100C of this second variation has a pressure chamber 150
connected to the connection tube 137. The pressure chamber

25 150 is located below the flushing water reservoir 104 and

is connected to the flushing water reservoir 104 and the Z



spout nozzle 35 of the precedi ng enbodi nents. 10 Thus, when the
supply of water is supplied to the connection tube 137, the water fl ows
into the pressure chanber 150 at a high7pressure of 1 to 2 kgf/cnierr], and
flows out through the smaller-dianmeter outlet 151 into the Z water conduit
161 as a high velocity flow The outlet 151 and the 15 Z water conduit
161 that defatrss qanaduiityil®lf bywapasvadetofiSiheriented nfowar@rtheget her
conprise a jet punp. In the Z water conduit 161 a heavy flow is created

consi sti ng wdtdrepdutglbutdleacio§. f IIdwELbshiigh wdeenuild ool Mhxeage wi t h
water in the Z water conduit 161 and in the flushing water reservoir 20 104

connect ed tyhuNepaAriatcar, aded¥iushéhg Theed hHBel £1696Q CihtdYLHde | et
punp spouts fromthe Z waterspout outlet 106 at the waste trap 102,

Subj eCti NG Jies HASE Splchrr 9501 012 £IR2WY weldeRUpbleoaibbL! 168, Fioht N
wat er . Theépower u orce of this flushing WAL & IusEgs f|€ hTh the filth
hopper 25 art 112 qut. throu g he t g p 10(%. En anceguflc eani ng
per f or mance® YRER Ejﬂn@}éf’érl e]bgﬁ %é]\rllilvacﬁﬁgr Egrearh §Fged 1n Bl o\ ded
by this toilet 100C of this second_variation. The spout of flushing water
can be prodd&&doByiesi kyl thas fr evalier iairten dhagngheeomrgtinit nain
body formed of porcelain connecting the connection tube 137 to the pressure
chanber 5 tuB0137Thee dhatewhemndlushling WO as béingesuppdiedrfizamon is
thus a toilet that provides high cleaning performnce and water econony and
can be manufleciconaectabat twed yl B sithy. odtlét riblv@unationsolikéetHei | et 100A
according to the
spout nozzle 35 of the preceding embodiments.
10 Thus, whén the supply of water is supplied to the
co_nnection tube 137, the water flows into the pressure
chamber 150 at a high pressure of 1 to 2 kgf/cm’, and flows
out through the smaller-diameter outlet 151 into the Z water
conduit 161 as a high velocity flow. The outlet 151 and the
15 Z water conduit 161 that defines the fluid flow passage of
the flushing water together comprise a jet pump. In the Z
water conduit 161 a heavy flow is created consisting of the
high velocity flow through the outlet 151 mixed with water
in the Z water conduit 161 and in the flushing water reservoir
20 104 connected to the Z water conduit 161. The mixture jetted
out by the jet pump spouts from the Z waterspout outlet 106
at the waste trap 102, subjecting the waste trap 102 to a
heavy, flow-rate-amplified flushing water. The powerful
force of this flushingwater flushes filth in the £ilth hopper

25 part 112 out through the waste trap 102. Enhanced cleaning

performance and high water economy can therefore also be



second enbodi nent will now be described. As shown in the 10 sinplified
cross-sectional viewin Figure 23, a tubular body 170 that defines the
fluid fl ow passage in front of the spout7thozzle 35 is fastened to the front
end of the spout nozzle 35, and the spout nozzle 35 and the tubul ar body
170 are integrally forned. The dianeter of the spout nozzle 35 and 15 the
i nsi de di anerevigedbY Hhdgghohbet 10PC PR ks sesong vaBtRt1om- afBeset so
that the ratio between the two dianeters is in the range of 0.3 to 0.7.

The tubul ar spody ¢f7§lhabing siaderhodr be7Rroducadkebyivkdwd the iporesisucke t he
spout of water fromthe spout nozzle 35 can involve flushing water fromthe

20  flushi paambber 15@%RIdY@he b partThigin Wodyafobndd ofl poricenatinons as a
throat, and with the spout nozzle 35 constitutes a jet punp. The integrated

devi ce of teﬁPageu&naozﬁé Gotmedtd chNeubd DB AR PRHY drfdsdird 2phmBed L0 a

bow part wa ormng part of the flushing water reservoir 104 by a 25

bushi ng 173 nd j.he. s t zle. 35,1 te onnecti.on tube
137. % 781§8Th£1,‘e‘?%€° |en'gla?‘éu{s %I;’egt ml,z’t"??g??ﬁ}%ge%§ﬁ§3§%ﬁ°lon ehes1a7. the

flushing water spouted formthe spqut pozzle 35 flows through the through
hol e 171 of LhHE BUBRTLEL O PROVASES RLGh GLPORIRY ROTARZEPEeNRBA pressur e
of 1 to 2 kgf/cnferr] as 5 i ndicated by the white arrow. As the through
hole 171 coWﬁfﬁﬁFCQF@@Wtﬁn@h@aﬂIQ%Hﬁlq‘{gl’%/@élté%retde§@r%ﬂﬁeiﬁ4e§$athe si de
hole 172, so the spout of water fromthe spout nozzle 35 becones a jet flow
invol ving a | argd tbénditarigdtivet ef the toilet 100A according to the

second embodiment will now be described. As shown in the
10 simplified cross-sectional view in Figure 23, a tubular body
170 that defines the £luid flow passage in f£front of the spout
nozzle 35 is fastened to the front end of the spout nozzle
35, and the spout nozzle 35 and the tubular body 170 are
integrally formed. The diameter of the spout nozzle 35 and
15 the inside diameter of a through hole 171 in the tubular body
170 are set so that the ratio between the two diameters is
in the range of 0.3 to 0.7. The tubular body 170 has a side
hole 172 in the sidewall via which the spout of water from
the spout nozzle 35 can involve flushing water from the
20 flushing water reservoir 104. The tubular body 170
functions as a throat, and with the spout nozzle 35
constitutes a jet pump. The integrated device of the spout
nozzle 35 and the tubular body 170 is fastened to a bowl part
wall forming part of the flushing water reservoir 104 by a
25 bushing 173, and the spout nozzle 35 is connected to the

connection tube 137.



fromthe flushing water reservoir 104 into inside of the 10 through hole
171 via the side hole 172 as indicated by the solid line arrow For this
reason, this jet flowwth invol verent -@G8-water fromthe flushing water
reservoir 104 is spouted through the front end of the through hole 171,
that is, the Z waterspout outlet 106 directly toward an inlet 15 121 of
waste trap 102, Thuss Be¢ding Fdushingmated thythejconnegwponA gy 138f t he
front end of the tubular body 170 is cut away to provide a connection

bet ween t hetHd #luishdngavaterespowvied fidkdn amd sheuf nokels@aItfiywd et 106,
so when the flow of flushing water spouts out fromthe end of the tubular

20  body ]&&‘d.d%ht heeditheehibRMmb1eli LAl &F Rhet *&abﬁ%kdbahf%@r&so f1 ushi ng

wat er fromthe ushing water reservoir 104 is involved tThrough the cutaway

into the Zyakel 3anduit ¢16 22% HIGCatedsAYthE fashed,aprape £ a
6 a ? a F oél of e

result, thé waste trap 1 recei ves once a heavy
fl ushi 25 _water, after. a first stage flowrate Ii{‘i alaion ener at ed
by a jet pdfiiEahss 3’é’d e t%lgepoﬁ;‘fr‘%%nlgs 3%gﬁn5gf:m§89 u&? Sr iA -79 -
body 170 and a second stage flow rate anplification produced by the
i nvol venentcogmupdeatessHihy tha élughingevwatonregarvoin A4t kulthe body 170.
The powerful force of this flushing water flushes filth in the filth hopper
part 112 i stidet held 1Wastso tthepspoat offhwatsmferom hhe $pohienade di ng to
the third variation also provides definitely enhanced cleaning performance
and hi gh wasebeeomaami. jét £1wy tidivaivialy bheatrer guy@fi e | o wadthe
I nt egrated
from the flushing water reservoir 104 into inside of the
10 through hole 171 via the side hole 172 as indicated by the
solid line arrow. For this reason, this jet flow with
involvement of water from the flushing water reservoir 104
is spouted through the front end of the through hole 171,
that is, the Z waterspout outlet 106 directly toward an inlet
15 121 of waste trap 102, like a jet flow generated by a jet
pump. A part of the front end of the tubular body 170 is
cut away to provide a connection between the flushing water
reservoir 104 and the Z waterspout outlet 106, so when the
flow of flushing water spouts out from the end of the tubular
20 body 170 in the direction indicated by the solid black arrow,
flushing water from the flushing water reservoir 104 is
involved through the cutaway into the Z water conduit 161,
as indicated by the dashed arrow. As a result, the waste
trap 102 receives all at once a heavy flow of the flushing

25 water after a first stage flow rate amplification generated

by a jet pump comprised of the spout nozzle 35 and the tubular



structure of the spout nozzle 35 and the tubular body 170 10 helps to
simplify handling at such a tinme as assenbly and nai nt enance. The

i ntegrated structure of both al so ensureg9t{he nmintenance of the positional
rel ati onship between the spout nozzle 35 and the through hole 171 in the
tubul ar body 170. Moreover, the spout nozzle 35 and the tubular body 170 15
are fornmed dodUETO mderisgcasl abage fdow pate anpliifigcakdenipradutiednsi onal
precision. Therefore, the toilet of the third variation ensures spouting of
t he flushi npyvaber iakbewvemnbatfodthatflwying waskiroat atide | fisdrstntemreous fl ow
rate increnment, like the jet flow by the jet punp described above, 20 and

provi des defggihelpapilah Kd&RAT0Y PRid PHWBPES] FoFcRNbRRESd LG IHzat i on of
wat er consunption. A further nodification can be applied to this third

Uhdli cat od | (AERES E1gSE LA fn ARt BABORECal oM 2L

i ndicated in Figure e sin ot -an ashe th that

configuration, water s ted. fhrough the end surface of t.he tubylar body
170 inv veé"alslt&siﬁrr?é" H%%-‘8OTBeﬁ%$‘g$efr ?h"e“#‘r%%rﬁ%c& troeg\‘é’r oir 104
as it passes _through the Z waterspout outlet 106. Wth the truncated

t ubul ar bodyFriAS ¥ABiekE0R FHRC RESYLdessieiisial PRBABCPEICIRARLIG hi s
variation al so uses nulti-stage anplification 5 that feeds a | arge vol une
of fl ushi ng peatformamce and hiaghewatep aconomy| at once. A fourth variation
of the toilet 100A according to the second enbodi ment will now be

descri bed. The Imotthehtoilet of the third variation, the integrated

structure of the spout nozzle 35 and the tubular body 170

10 helps to simpiify handling at such a time as assembly and
maintenance. The integrated structure of both also ensures
the maintenance of the positional relationship between the
spout nozzle 35 and the through hole 171 in the tubular body
170. Moreover, the spout nozzle 35 and the tubular body 170

15 are formed of suchmaterial as metal or resin having excellent
dimensional precision. Therefore, the toilet of the third
variation ensures spouting of the flushing water after the
flow rate amplification and instantaneous flow rate
increment, like the jet flow by the jet pump described above,

20 and provides definitely high cleaning performance and
enhanced economization of water consumption.

A further modification can be applied to this third
variation, consisting of using a slightly truncated tubular
body 170, indicated in Figure 23 by the single-dot-and-

25 dashed 1line. With that configuration, water spouted through

the end surface of the tubular body 170 involves flushing



variation also has a spout nozzle 35 and a tubular body. As 10 shown in
Figure 24, which shows the principal parts in cross-section, a tubular body
180 is attached via | eg nenber 175 faci-8g-the spout nozzle 35 connected to
t he connection tube 137. The spout nozzle 35, the | eg nenber 175 and the
tubul ar body 180 are integrally fornmed together. The 15 di aneter of the
spout nozzlwatgs dirpm Hde fHiughigigawater sesarvaisuyhihdsell apeeses)) 181 in
t he tubul ar body 180 are set so that the ratio between the two dianeters is
in the rangehmfudh XHe D .waterBpouteguidettel 0675 Whkh atipe utmhndaytad
equidistantly spaced ports 176 in the tapered sidewall. 20 Fl ushi ng

water in thhaddshibeayayeradEsabVabsut dbz¢ae 98 dabt ittt itneat bl ar body

180 via the ports 176 and a space between the tip of the spout nozzle 35

191 | A e o A i e iy o 1

t ubul ar bo orma throat that wth the spout
constitute |.et np. ,Ihe intearal _deyice.of the spout zzle 35, the leg
menber 175 %f#ot tfﬁ%%tsusu?‘%ﬁg%ovﬁll oFsgxusgﬁ%\c"f"%(frt &rlt% egﬁgiW%?t%y
screwi ng the back end of the spout nozzle 35 into a fixing hole in a wall
that is parifa® 0% Alds@th§™®8ter reservoir 104, and the connection tube
137 is then connected to the spout nozzle 35. 5 Thus, feeding
fl ushi ng wat er th fouatbonmetation odbtha Ipileiel PPy Avgayrddagetosprait ed form
t he spout nozzle 35 flows through the through hole 181 of the tubular body
180 as a higdtorsl oembygdihent atwid 1hi mbw pbessdescmibelit 0 Thegffanfier] as
I ndi cated by the white arrow. Wien the flushing water from
variation also has a spout nozzle 35 and a tubular body. As
10 shown in Figufe 24, which shows the principal parts in
cross-section, a tubular body 180 is attached via leg member
175 facing the spout nozzle 35 connected to the connection
tube 137. The spout nozzle 35, the leg member 175 and the
tubular body 180 are integrally formed together. The
15 diameter of the spout nozzle 35 and the inside diameter of
a through hole (opening) 181 in the tubular body 180 are set
so that the ratio between the two diameters is in the range
of 0.3 to 0.7. The leg member 175 has a plurality of
equidistantly spaced ports 176 in the tapered sidewall.
20 Flushing water in the flushing water reservoir 104 can be
led into the tubular body 180 via the ports 176 and a space
between the tip of the spout nozzle 35 and the left end of
the tubular body 180. The leg member 175 and the tubular
body 180 form a throat that with the spout nozzle 35

25 constitute a jet pump. The integral device of the spout

nozzle 35, the leg member 175 and the tubular body 180 is



10 the spout nozzle 35 flows through the through hole 181, the spout of
wat er fromthe spout nozzle 35 becones a jet flow involving a | arge
quantity of water fromthe flushing wate¥l-reservoir 104 into inside of the
t hrough hole 181 via the ports 176 as indicated by the solid |ine arrow.
For this 15 reason, this jet flowwth involvenent of water fromthe

f1 ushi ng watbFarkedfppthertilat DEoTeRRFING $O5nParke endbrf dhrisePUthe
through hole 181, that is, the Z waterspout outlet 106 toward an inlet 121
of waste trapzabg, 3% iintm g Sixihghgbecimealdy) thpbtipwast Pethabul ar
body 180 does not 20 obstruct the flow of flushing water between the

fl ushi ng wafkushesgrwater Mdvbexvidbirha 0, wahér sipe dormedteionl @@pesa3ar ound t he
end of the tubular body 180 flushing water that spouts out toward the Z

wat er spout oyt {gén 186nhéo¥ed hep tiHilsHodtod2z48@, 38s indicated by the solid
bl ack arrow, involves water fromthe flushing water reservoir 104, as

25
I ndi cat gd by the h e . r e cei ves
al | -g82 - at %ﬁ@é'?ﬁ?&@vﬁ%ﬁﬁé’%‘?ﬁ%%ﬁsﬁ n% vva%%?{%r??%%ggl#?ﬁrst st age
flowrate applifjcation nerat ed b | et, pu conprised qf e spout
nozzl e 35 aﬁetﬁuﬁ an(:]a dyPPEEe n%k‘“sﬁﬁ%%%‘l%d‘é’?ﬁ&m%%%&ws
anplificati-on produced by the involvenent 5 of the flushing water at the

front end ofh¥flach the dhustgh bede 164 pbHuehe tfuliwkae kedw A8 ABuBhi ng
water flushes filth in the filth hopper part 112 into the waste trap 102.
Theref ore, bheghtwelesiteddoni pg§ achide pxrssire/f at ton2 ety gwloasdes
definitely enhanced cl eaning performance and hi gh

indicated by the white arrow. When the £flushing water from

10 the spout nozzle 35 flows through the through hole 181, the
spout of water from the spout nozzle 35 becomes a jet flow
involving a large quantity of water from the flushing water
reservoir 104 into inside of the through hole 181 via the
ports 176 as indicated by the solid line arrow. For this

15 reason, this jet flow with involvement of water from the
flushing water reservoir 104 is spouted through the front
end of the through hole 181, that is, the Z waterspout outlet
106 toward an inlet 121 of waste trap 102, like a jet flow
generated by a jet pump. The tubular body 180 does not

20 obstruct the flow of flushing water between the flushing
water reservoir 104 and the Z waterspout outlet 106, so around
the end of the tubular body 180 flushing water that spouts
out toward the Z waterspout outlet 106 from the tubular body
180, as indicated by the solid black arrow, involves water

25 from the flushing water reservoir 104, as indicated by the

dashed arrows. As a result, the waste trap 102 receives all



10 water econony. In the sane way as in the third variation,
sinplification of handling can be realized. Atoilet according to a third
enbodi ment wi Il now be described, with r&-erence to Figure 25 showi ng the
toilet 200 in cross-section. The toilet 200 according to the third 15
enbodi nent has a waste trag@loz connected to the filth hopper part 112. The

waste trap atonggadicanstiedat e fipshingwate8RERE@ELFSL S11&9%i | th
hopper part 112 with a rise that starts froma point |lower than the filth
hopper part £10%, rahd amplificatizon |gesefatedebyi 8 el @binummicompstisedm t ube.
As 20 in the preceding enbodi nents, the waste trap 102 has a downstream
tube 123, aoliothe Gpcait foavlelzmaall e tamthlarvbsdy 180 hat d 2=cohdm t he
upstreamtube 122. As in the other enbodinents, the toilet 200 has a

flushi ng wakehgbesebwOkate Qnp1iHa Jatudhl PeoWates beSEHe AinfvodYyemeh4
conprises at a central part of the |lowest end surface thereof a
r

comuni gat i | Ny} ] 83ha HBsY e 122. A
t ubul ar %bod?IQZ gé%ﬂ%(%tﬁggo%ﬁ%aéﬁﬁadhgfeé}%1 I'n 1&‘?1(??'0}1?'0 W th
the flow path_of fhe upstreamtube . 1he tybul ar. bo 02 is.fixed so
that it oadRBe (B RENRFESADRS SRR HOLE SpOA A St BRRRE LA N F ibut ar
body 202 is a spout nozzle 35, arranged oriented toward a through hole 203
in such tubiéhathgodfilthukorkeie BaBht lAdz And3sthes ¥RsERt BHAPoWARd t he

upstream tube 122 via the tubular body 202. Thus, a jet punp constituted by
t he spout nBhekef8Searihe heilebacaioriddag 20 2hepsfamtdnvadiatien @also

provides definitely enhanced cleaning performance and high
10 water economy.' In the same way as in the third variation,
simplification of handling can be realized.
A toilet according to a third embodiment will now be
described, with reference to Figure 25 showing the toilet
200 in cross-section. The toilet 200 according to the third
15 embodiment has a waste trap 102 connected to the £filth hopper
part 112. The waste trap 102 has an upstream tube 122 that
is connected to the £ilth hopper part 112 with a rise that
starts from a point lower than the filth hopper part 112,
and an inlet 121 beside the rise point of upstream tube. As
20 in the preceding embodiments, the waste trap 102 has a
downstream tube 123, ahorizontal draw channel 124 and a waste
outlet 125 from the upstream tube 122.
As in the other embodiments, the toilet 200 has a
flushing water reservoir 104. The flushing water reservoir
25 104 comprises at a central part of the lowest end surface

thereof a communicating hole 201 communicating with the



10 the flow path of the upstreamtube 122. The through hole dianeter D
of the tubular body 202 and the flow path dianeter K of the upstream tube
122 are set so that the ratio D/K ranges8pproximately from0.3 to 0.6. A
connection tube 137 is connected to the spout nozzle 35, as in the other
enbodi nents. 15 hown,_ the flushingﬁmater reservair 104

communi cat eé‘RﬂWac“het‘{ﬁtf%%lm tApEuashan \hodve2P?| df Adiesr tearth®12, via

the hole 203 in the tubul ar_body 202. Therefore, if flushing water is

pool ed in tKEMBRLgadAng belet inpanadd-edaviih dhepfipypatimed thee
flushing water reservoir 104 via 20 the hole 203 and the flushing water

i s stored i ngpistereare tibes ARAg Etie rtuteseny bodyl@02atist itxednso [ttt as t he
pool ed water in the bow part 101. In this enbodi nent, the flushing water

reservoir 104 haache&apactie fAfusiow wltar! FéSsBroilgiy .coBsidf Uias the
anount of flushing water used to clean the 25 bow part. As in the first

embodi meat e, f1q4,] %dﬁrg%oaaisaav‘%bs{lt ﬂg'zgf’e'3§9p§fﬁ(aﬂ%%d’§ljlﬁiﬁt(éﬁjt shown)

and a swtching val ve connected to t ownst r eam Si e wat er

Sequence |1 tead B RRESOR i "2 I Bl Bhudfit el S coa nro |

the third enbodinment structured above, feeding flushing water to the
connect i on SRAYB9ZELE G iR At fshEgwant dio BBStraanuhenl g Wi er
spouted formthe spout nozzle 35 flows through the through hole 203 of the
t ubul ar bodythes tabhilgh bedBc2d3. f Thwsataajet pump constituted by the

spout nozzle 35 and the tubular body 202 is oriented toward
10 the flow path of the upstream tube 122. The through hole
diameter D of the tubular body 202 and the flow path diameter
K of the upstream tube 122 are set so that the ratio D/K ranges
approximately from 0.3 to 0.6. A connection tube 137 is
connected to the spout nozzle 35, as in the other embodiments.
15 As shown, the flushing water reservoir 104 communicates
with the upstream tube 122 and the filth hopper part 112,
via the hole 203 in the tubular body 202. Therefore, if
flushing water is pooled in the bowl part 101, the f£lushing
water also flows into the flushing water reservoir 104 via
20 the hole 203 and the flushing water is stored inside the
flushing water reservoir 104 at the same level as the pooled
water in the bowl part 101. In this embodiment, the £lushing
water reservoir 104 has a capacity of about 0.5 liters, which
constitutes the amount of flushing water used to clean the
25 bowl part.

As in the first embodiment the toilet 200 has a water



10 hi gh pressure of 1 to 2 kgf/cnferr]. The spout of water fromthe
spout nozzle 35 becones a jet flowinvolving a |arge quantity of water from
the flushing water reservoir 104. This j%t flow and the invol ved water from
the flushing water reservoir 104 forma flow that spouts out fromthe

tubul ar 15 bo 202 into the upstreamtube 122 |jke a spou enerated by
a jet punp. SBHEgﬁ Hﬁ‘%‘tvﬁe A eﬁ?% i BAC rT}tRBSSﬁ'DLFtW @wgg 3‘5?}'Y%e2$| ow of
flushing water fromthe tubul ar body 202 flows along the flow path of the
upst r eam t ugenneoted e (they dpwBatraam rside @fHshat waker RSt Vadiwet ube 122.
The pool ed water 20 (flushing water) in the recess at the junction of the
upstream t ube5 I22prxonidétheiflvshingpeateafor the tailatvbbwkaleantings fl ow
fromthe tubular body 202, as indicated by the dashed arrow. That is,

fl ushi ng wakeguéhewslakengs tiin ff ostpatdinnf the upstreamtube 122 in a
state after occurrence of the 25 flowrate anplification by the jet punp

conprisigng the SMUEnQOﬁgi&@%@@%&J&%ﬁ@Jw thR0X 1404 ardoliifichtow rate

-85 - anplification and I nstantaneous flow rate increnment by the

i nvol venent _gf ol.ed water ... Thu . & s, val.u f _flushing water
I's suppli edsﬁﬁu{;ﬁ'gr%gs?brog'aem ifgj %11@21:51095 #hned]\%r/gs % ?%&%29‘3 thﬁnonce 5

t hrough the f{)ow rate amplification and the %‘]nata t aneous flow rate

i ncrement byuPRel$ bt Yp&%. waLeT SYRPLY, &adivies A0Rop r}:ﬁeﬂsi"‘lffzWF‘§“’Fhrust up
strongly into the flow path of the upstreamtube 122 along with this heavy

fl ow of fl usShPnEedaferm ter EBOBE neF %Ry 3 LAOVRtRERRGR 4he thsough f| ow
pat h

hole 203 of the tubular body as a high velocity flow at a
10 high pressure of 1 to 2 kgf/cm®’. The spout of water from
the spout nozzle 35 becomes a jet flow involving a large
quantity of water from the flushing water reservoir 104.
This jet £low and the involved water £from the f£flushing water
reservoir 104 form a flow that spouts out from the tubular
15 body 202 into the upstream tube 122 like a spout generated
by a jet pump. Based on the orientation of the spout nozzle
35, the flow of flushing water from the tubular body 202 £lows
along the flow path of the upstream tube 122, starting from
the rising point of the upstream tube 122. The pooled water
20 (flushingwater) in the recess at the junction of the upstream
tube 122 and the f£ilth hopper part 112 is involved in this
flow from the tubular body 202, as indicated by the dashed
arrow. That is, flushing water flows along the flow path
of the upstream tube 122 in a state after occurrence of the
25 flow rate amplification by the jet pump comprising the spout

nozzle 35 and the tubular body 202 and the flow rate



10 el ements downstream of the upstreamtube 122 such as downstream t ube
123 are rapidly filled by this flow rate-anplified flushing water, quickly
creating the siphon effect. The invol ven®nt of the pooled water by the flow
of flushing water that jets fromthe tubular body 202 to the 15 upstream
tube 122 creat a brpoad flow as (ndicated by the white arrow,  t{hat can
move any {1 FERLLELERELCR A LhsFARtaRerHt WAR Fanm TREEPMSHE AVorhe: he
upstream tube 122 together with the surrounding water. This ensures that
filth is relpaplyenentref he PaHedd@ten-rap 102, regardl ess of the 20
anount of such filth in the bow part. This also provides econom cal use
of water, since Thiyg, tareesponousfvdlurshofgi Msthemd watrer hiss spppliedzzl e 35
is used for cleaning. A fourth enmbodinent will now be described. Figure 26

is a sinplitéethengasand tabal 132 eof atheawiaeitbetrdg01 @b al1ae&obflbag to the
fourth enbodiment, and Figure 27 is a magnified sinplified cross-sectional

vi ew of gt he«éﬂfnééangﬁ Pehe £lowSatePambsiriB8tioh ! fla 22Q dneehdtAfebAst he

fourth enbodi has a configuration that allows the comruni cati on between

the flushin t e ' alpgt filth h r 12. be
swi t ched be?%%m@ngét%oﬁr%%%%f%g%s a gtnod dé&ga‘ %g!ril%o%qm#ll%a%ll%ﬁhstate.
As shown in Figure 26, the, flushing water reservqir 104 forned separately

fromthe bo¥PPREF P 1H4s18 YHUS U HRSTEORFEY LAk LRASL Y Pdtknesd 101b;

and a open/close nenber 222 for closing and opening this port. The spout
nozzl e 35 iEhgsmstingfaytube d 22034000 (Widx £Bhs hefavy £low of flushing

water. Moreover, along with the upstream tube 122 flow path

10 elements downstream of the upstream tube 122 such as

downstream tube 123 are rapidly filled by this flow-

rate-amplified flushing water, quickly creating the siphon

effect. The involvement of the pooled water by the flow of

flushing water that jets from the tubular body 202 to the

15 upstream tube 122 creates a broad flow, as indicated by the

white arrow, that can move any f£ilth at the rising point of

the upstream tube 122 along the upstream tube 122 together

with the surrounding water. This ensures that £ilth is

reliably flushed into the waste trap 102, regardless of the

20 amount of such filth in the bowl part. This also provides

economical use of water, since only the spout of flushing
water from the spout nozzle 35 is used for cleaning.

A fourth embodiment will now be described. Figure 26

is a simplified cross-sectional view of a toilet 220

25 according to the fourth embodiment, and Figure 27 is a

magnified simplified cross-sectional view of the principal



10 ‘the bowl part (the left side, in the draw ng) than the port 104c, and
t he space between the spout nozzle 35 and the Z waterspout outlet 106 forns
a Z water conduit 161, as in the toilet-800 described above. The spout
nozzle 35 and the Z water conduit 161 constitute a jet punp. 15 As
shown in Figure 26, the open/close nmenber 222 is formed of sheet materi al
havi ng hi ghPBE&§andhaatiicidd 228 8RECE84BIoECt Hee fpur o smbpgigieddopor t
menber 223. While there is water in the flushing water reservoir 104, the
open/ cl ose hesbarcorfigunation that hdlewseth ceprmurbiccgdgian d@tweed4c in a
non-cl osed state. To ensure that there is no interference with the

open/ cl ose whsbEIuSRPn@whtrpmreserweibel 0L 2hdshenbiyth thepmpowarozzl e 35
is watertightly fastened to a wall 12l1a which is attached to the base wall

of the inlefj32kbaidVwite-HaM bdkden \WeBomat el cdf 0on t €a£S anhil ushi ng
water reservoir 104 is being involved by the flow of flushing water from

the spoyl ngegl Bodfanfctibh ORthAECE  as- GioOry O sig 0P8y Clgse menber

222 in Such direction as to close the port buoyancy
force of the_open/close nmenber 222.i reater than, the suctjon_force, so
e oort 10810BRRnS et FRRSTuate 108 PSR Goha R EhlY £1eh LR oe%IS %t o
in the flushing water reservoir 104. As in the first enbodi nent the toil et

220 has a wWRBEE LQbHids @aPoEt 1 q 3t thaokeem R daos hulthens JAlke 41

connected to the downstream side of the water supply valve 105 to provide
t he fl ushi ngnda epeffelosemenbert22206r cleghnga@nd opening this port.

The spout nozzle 35 is positioned more toward the front of

10 the bowl part (the left side, in the drawing) than the port
104c, and the space between the spout nozzle 35 and the 2
waterspout outlet 106 forms a Zz water conduit 161, as in the
toilet 100 described above. The spout nozzle 35 and the Z
water conduit 161 constitute a jet pump.

15 As shown in Figure 26, the open/close member 222 is
formed of sheet material having high buoyancy attached to
the edge of the port 104c by a support member 223. While
there 1is water in the flushing water reservoir 104, the
open/close member 222 floating on the water keeps the port

20 104c in a non-closed state. To ensure that there is no
interference with the open/close member 222 and support
member 223 assembly, the spout nozzle 35 is watertightly
fastened to a wall 12l1a which is attached to the base wall
of the inlet 121 below the bowl part. When water from the

25 flushing water reservoir 104 is being involved by the flow

of flushing water from the spout nozzle 35, a suction force



10 sequence like as rim/ jet /rim Wth this toilet 220 according to the
fourth enbodi nent, when the supply of water fromthe water supply valve 105
is supplied to the connection tube 137, -®-described above flushing water
flows into the Z water conduit 161 fromthe 15 spout nozzle 35 as a

hi gh-vel ocity, high-pressure flow. As the port 104c of the flushing water
reservoir 1080¥k oI, thehopesy/sdegeshanbert 22 shipuchr digestippoafthe spout
nozzl e 35 becones a jet flowinvolving a |arge quantity of water fromthe
fl ushi ng watelosesthe @portlO4d.a towepert thécbugpancyThosce e¢f ftlvev and t he
I nvol ved water fromthe flushing water reservoir 104 forma flow that

spouts from ¢pen ZoVeie embeir D22 liet g8aterrgndr Yheoyed ghdhEoraegt sd21 of
the waste trap 102 |i ke a spout generated by a jet punp. Thus, an

enor mous vol 4 pet+f1diRh-80a YRS 65 415 ABRPLLSHe4 S thlte 4R 3bRglHAPhdPE 25
all at once through the flowrate anplification and the inStantaneous flow

rate i nc%sn;a]g?t Cvgé/tetﬁeiﬂ ﬁ]hegmt%%sg%lgggafsf- %gs%aﬁ{rgii-hfou | th hopper part 112

is there d-into I STenof nbus vol une of
flushing water. Ephanc cl.eanin erformance and. hj gh water econony is
therefore al so prifilde g‘ﬁyf?ﬁ?t ‘%’E}?‘?‘%’t‘“eé‘ztotg‘? ?ﬂé@'&%@%ﬁd‘f’%ﬁ. 5
VWen all the flushing water in the flushing water reservoir 104 is thus

i nvol ved i n SURPYY oVelvemiORe (M9dutshmy) eand aemwifichdnohaalivigshthg wat er

reservoir 104, the port 104c is closed by the open/close nenber 222. Wth
t hi s resul ticaonnected tonthbedéwnstwermn \wider of etlee watrerl 84ppéyngalve

105 to provide the flushing water for the toilet bowl cleaning
10 segquence like as rim / jet /rim.

With this toilet 220 according to the fourth embodiment,
when the supply of water from the water supply valve 105 is
supplied to the connection tube 137, as described above
flushing water flows into the Z water conduit 161 from the

15 spout nozzle 35 as a high-velocity, high-pressure flow. As
the port 104c of the flushing water reservoir 104 is in a
non-closed state, the spout of water from the spout nozzle
35 becomes a jet flow involving a large quantity of water
from the flushing water reservoir 104.via the port 104c.

20 This jet flow and the involved water from the flushing water
reservoir 104 form a flow that spouts from the Z waterspout
outlet 106 directly toward the inlet 121 of the waste trap
102 1like a spout generated by a jet pump. Thus, an enormous
volume of flushing water is supplied to the waste trap 102

25 all at once through the flow rate amplification and the

instantaneous flow rate increment by the jet pump. Filth



10 I nvol ved, there is no jetting of flushing water fromthe spout nozzle
35. Thus, there is no change fromjetting out flushing water draw ng
flushing water fromthe flushing water r&servoir 104 involved, to jetting
out water drawing air instead of the flushing water. This ensures that

si phon 15  effect that has started to be forned in the waste trap 102 by
the flow w iR ¥heuShihE RARRST PATHIWEyLs Lheseby, bresed i ntreths ¥rFsei n of
air. There is therefore no return of filth to the bow part 101 as a result
of si phon etfraptlOZebyFbiganaamonst YolymeREfluahing waterry efnbanged t he
flushing water in the flushing water reservoir 104 is used up, when

fl ushi ng watkeaningopeefiormande doivMhigir twalel, eldomomyoliedthwatefogan push up
t he open/cl ose nenber 222 and flow into the flushing water reservoir 104.

So that, flasbbngrowidsa by thesetbilet P2of bESthd ENHY edBodimehelVvoir 104
at all tinmes. A variation of the toilet of the fourth enbodi nent wll 89

- now bg descri btlen| 813 ol e (I3 ke LT PIGERL S 2y8PQLT gurati on

that doés not allow alir in the shi'ng wat er reservolr

econe

i nvol ved in_the water ow f.rom t.he oyt .nozzl e. 35. _ Fi e 28 is a
mani {1 ed SFRRFFTeLE 104 B4 STOR ARFCTREH' (RO FeRd fnamtthBapPetd:  ne
first variation, Figure 28 shows that, as in the third variation of the
toil et 100AR8FZ{Re33e RIS FRehtuShhRI SHRLRT FESATY AT 194 nthgral Iy
formed with a tubular body 170 that defines the fluid flow passage in front

of the spouponbZA4sc 35 clogas by the open/close member 222.

With this

resulting in air in the flushing water reservoir 104 being

10 involved, there is no jetting of flushing water from the spout

nozzle 35. Thus, there is no change from jetting out

flushing water drawing flushing water from the flushing

water reservoir 104 involved, to jetting out water drawing

air instead of the flushing water. This ensures that siphon

15 effect that has started to be formed in the waste trap 102

by the flow with flushing water involved is not broken by

the mixing-in of air. There is therefore no return of filth

to the bowl part 101 as a result of siphon effect being

inadvertently broken.

20 Even if all the flushing water in the flushing water

reservoir 104 is used up, when flushing water is pooled in

the bowl part 101, the pooled water can push up the open/close

member 222 and flow into the flushing water reservoir 104.

So that, flushing water is stored in the flushing water

25 reservoir 104 at all times.

A variation of the toilet of the fourth embodiment will



10 tubular body 170 has a side hole 172 in the sidewall that conmunicates
with through hole 171, and a cover 224 to open and close the side hole 172.
Li ke the open/close nenber 222 of the f&rth enbodi nent, the cover 224 has
a buoyant force that exceeds the suction force generated by the jet of 15
flushing water .framthe, spout. nozzle 35. Al so.in the case of this first
variation, 19eP& ggg,chF ¢ i EnELFFhs A Ty t:}’(?sérl%g??‘"eﬁﬁﬂ +2n be

i nvolved in the jet of water fromthe spout nozzle 35 as long as there is
wat er in tHeCcPRidianRgtiar dhateders ot qﬁ]gp_w pirtimethe fSishg ngawater eser voi r
104 20 runs out of water, air is not allowed to mx wth the jet of water
fromthe spmgemuyzat 4035t0 Hagomeadnivalved frodhehwabdodilmentromhiee i s
therefore no return of filth to the bow part 101 as a result of siphon

ef fect bei ngpoutadnezibat By . br ddgrureThes t 0kl @ migdified/ agimdiDfned so

provi des high 25 cl eani ng performance and hi gh water econony. In this

first vari atdddy-ldGondle Viept o#NdpPindiiSa1 paP@s- Jabyhar 170 is
seal ed by seal ant 2250bet ween t he tg%ulgr{%aodyp?msandyt he bu etad 101b

and bet meq’#}'ﬁ%i%ql aﬁllggg%a %a(?arghgg}g he, b%%gH‘é’i@é Lthggdt‘,gagrﬂ;éi#]ohq Egpl‘oielrt o

part 112, an us reservorf commni Cat

5 hopper p 112 hy .t ole 171.. Therefore even if all the flushing
water in tf%%?ﬁiﬁﬂﬁf%g@g#%&e&? F&CPRYFAn %dlﬂheé’g:'uﬁ?e\ﬂ?@ﬁtvﬁﬁl‘?s pool ed
in the bow_ part, the pooled water in the bow part 101 can_flow, pushing
up the covéd® 2s4inteqralklie fornedwhat eivwlasebedyrl 10 shat Aefidmashr ough

the £fluid flow passage in front of the spout nozzle 35. The
10 tubular body 170 has a side hole 172 in the sidewall that
communicates with through hole 171, and a cover 224 to open
and close the side hole 172. Like the open/close member 222
of the fourth embodiment, the cover 224 has a buoyant force
that exceeds the suction force generated by the jet of
15 flushing water f£rom the spout nozzle 35. Also in the case
of this first variation, therefore, water in the flushing
water reservoir 104 can be involved in the jet of water from
the spout nozzle 35 as long as there is water in the flushing
water reservoir 104. If the flushing water reservoir 104
20 runs out of water, air is not allowed to mix with the jet
of water from the spout nozzle 35. Thus, as in the fourth
embodiment, there is therefore no return of £ilth to the bowl
part 101 as a result of siphon effect being inadvertently
broken. The toilet of this variation also provides high
25 cleaning performance and high water economy.

In this first variation, also, the front end of the



10 hole 171. So that, flushing water is stored in the flushing water
reservoir 104 at all times. Afifth enbodinent will now be descri bed.
Figure 29 is a sinplified cross-sectiona-view of a toilet 230 according to
the fifth enbodi nent. The toilet 230 al so has 15 a configuration that
al l ows the connection between the flushing water reservoir 104 and the

filth hoppeFUuBteT POSY 478 SsHPRLPLHY R 222 hehrseRathe A udbrdeE and a

non- comruni cation state. As shown in Figure 29, the flushing water
reservoir 1badyothednsehe helkhgadilikhcand ietiwgen the tupulambodyport 104c
at the | ower end of bul khead 101b. A nozzle support nenber 232 is slidably
di sposed i n1a0Zandt ehe cooithont Wwedl o€l dhet fidtpdidppehepaapoutl2noankde 35 i s
fixed to the nozzl e support nenber 232. The nozzl e support nenber 232 is

coupl ed to gnBXQisrAdl Water reeairdirm dhechrivhiatés Maith bosl¥iigha. The
nozzl e support menber 232 noves watertightly within the Z water conduit 161

91 - ageor fhpgol Godidie 119! BY! Ao BE1EVL P1 . 23hherkRbrbhisen 3 6305 sSion

mechani sm f or nicatingt otation o he nmotor 234 to the nozzle
support ne r 2 1s provided in,the.Z water conduit 161 .an tertightly
Through ot ohPefrashind VRt ¥ g dneThabeiRhECYFERE nne st doongect 20 1
the spout nozzle 35 in the nozzle support nmenber 232 via a watertight

passage t hr BE§R ¥Re Wig1 WATES 1§hR02H¢4 i 386 Pewdh R bhr Fe@aodeeh a

control panel 236 with a button for renpotely operating the notor 234. The
cont r ol panwatggain the bowl part 101 can fliow, pushing up the cover

224, into the flushing water reservoir 104 via the through
10 hole 171. So that, flushing water is stored in the f£lushing
water reservoir 104 at all times.
A fifth embodiment will now be described. Figure 29
is a simplified cross-sectional view of a toilet 230
according to the £ifth embodiment. The toilet 230 also has
15 a configuration that allows the connection between the
flushing water reservoir 104 and the f£ilth hopper part 112
to be switched between a communication state and a non-
communication state. As shown in Figure 29, the flushing
water reservoir 104 formed separately from the bowl part 101
20 has a port 104c at the lower end of bulkhead 101b. A nozzle
support member 232 is slidably disposed in a Z water conduit
161 below this port; the spout nozzle 35 is fixed to the nozzle
support member 232.
The nozzle support member 232 is coupled to a motor 234
25 located in the bowl part main body 10la. The nozzle support

member 232 moves watertightly within the Z water conduit 161



10 out puts a correspondi ng optical signal according to the pressed
button; the notor 234 drives according to the optical signal. Thus, by
pressing the button, the nozzle support-%enber 232 noves forward and
backward and takes a first jetting position, indicated by solid lines in
the drawing, 15 _ or a second jetting position, indicated by doubl e-dots-
and- dashed RFAREIing 1P rhhgecretrtion RfedhmmdilinF i234onfRE ¥Blﬁheasecond
jetting position the nozzle support nmenber 232 closes the port 104c of the
fl ushi ng wateransmiesion metbanishdicaf oerpubicaingthe mytaidonaxzthesuppor t
menber 232 20 to the first jetting position the flushing water reservoir

104 and t hemdtwat 234 clomditid nbzkler eupponghhenivé® Z3pMigipeetiidaedviia t he port
104c, whereby the spout nozzle 35 and Z water conduit 161 forma jet punp.

The | arge vehyng xﬁﬁtéf‘\&idﬁ?ﬁt"\@fﬁ‘ir ahtopat&er {dnsly ik al gsgfyeir 104
into the flow 25 of water spouting fromthe spout nozzle 35 serves to

anpl i fy gt h%g%fﬁ%ﬁt 03¢ hd BEARASLLLAG UL 371 ANEBHRC QU dPkRe - 92 -

formngTa f s from erspou owar | et
121. Thus, filth can %gu heqilnto t waste tra Ié%%ﬁ d the bow part
cl eaned by FRPY fPBQEE?a qﬁ(ﬂ?%q rﬁ?ﬁ?%&ﬁ qgﬁ%'ﬁbiz?e suppor t
menber 5 232 is noved to the first Jettlng position. \Wen the
comuni cat i BALSTEIghbRIREANQ fHOTOUGhIthg Walér 1PEGer Vibier toddesnd3bhe Z
water conduit 161 is put into a non-comunication state by closing the port
104c by novis@ldwe proyildedswppore copived parel @ 3thwithodriitjtent Fog
position, the filth
remotely operating the motor 234. The control panel 236
10 outputs a cori:esponding optical signal according to the
pressed button; the motor 234 drives according to the optical
signal. Thus, by pressing the button, the nozzle support
member 232 moves forward and backward and takes a first
jetting position, indicated by solid lines in the drawing,
15 or a second jetting position, indicated by double-dots-
and-dashed lines. An arrangement is used whereby in coming
to the second jetting position the nozzle support member 232
closes the port 104c of the flushing water reservoir 104.
Therefore, by retracting the nozzle support member 232
20 to the first jetting position the flushing water reservoir
104 and the Z water conduit 161 are brought into communication
via the port 104c, whereby the spout nozzle 35 and Z water
conduit 161 form a jet pump. The large volume of involved
water from the flushing water reservoir 104 into the flow

25 of water spouting £from the spout nozzle 35 serves to amplify

the f£low rate and to increase the instantaneous flow rate,



10 conveyance and the toilet bow cleaning are achieved by a
non-anplified spout of flushing water fromthe spout nozzle 35. Thus,

cl eani ng nodes can be selectively switch®t by using the control panel 236
to nmove the nozzl e support piece 15 232 to the required position. For
exanpl e, when not nuch cleaning energy is required for the filth conveyance

and the toi fFermppgi acflemithat siedls AFOoRhERe of | WR tRTSROWHa Sutd effe 10Pushed,

t he nozzl e support nenber 232 can be noved to the second jetting position
to ef fect ckewmardgtiné irdetbdRil.pafhuL) £ilkMl cayi hg flsshead jigttoothel ushi ng
water fromthe spout nozzle 35. The other hand, when nmuch cl eani ng energy
I s requiredyhstet Reabl 102 GOy ey asowindpatie ¢Dedwdd bow thlisamiieg- such as
when feces have to be flushed, the nozzle support nenber 232 can be noved

to the fi rSx:atetanﬁglﬁeéatmenaag%iak%gw@én thalrmzqréeé p{)i'é‘?h@h\ﬂgrby the

flowrate-amplified flushing wateéer. - The use o he notor 234 to

nove the no 2 a g t of the
fifth e odléfzﬂrgnt tgpﬁé%snggb%aﬁegr% (bj-l/vq&f tn%etﬁs [ ntglvgmrl{;terﬁéérgmltﬁﬁe spout
nozzle 35 5 is effected with the nozzle ort nenber 232 in the first
Jotting posPOFBHLL EREL GRS AL S RN iy FIERBLNF TGRS FoLRATHoE dber
reservoir 104 decreases as flushing water is drawn into the flow The
vol ume of fapdhihe) aveaserieendibll ﬂgéhiﬂ@uﬁaﬁetm%wv&ormﬂmcaﬁaeci ded at
t he design stage,

state by closing the port 104c by moving the nozzle support

member 232 to the second jetting position, the f£filth
10 conveyance and the toilet bowl cleaning are achieved by a
non-amplified spout of flushing water from the spout nozzle

35.
Thus, cleaning modes can be selectively switched by
using the control panel 236 to move the nozzle support piece
15 232 to the required position. For example, when not much
cleaning energy is required for the filth conveyance and the
toilet bowl cleaning, such as when only urine has to be
flushed, the nozzle support member 232 can be moved to the
second jetting position to effect cleaning of the bowl part
20 101 using just a jet of £lushing water from the spout nozzle
35. The other hand, when much cleaning energy is required
for the filth conveyance and the toilet bowl cleaning, such
as when feces have to be flushed, the nozzle support member
232 can be moved to the first jetting position to effect
25 high-energy flushing by the flow-rate-amplified flushing

water.



10 and the anobunt by which the water in the flushing water reservoir 104
I s decreased by being involved in the flow is established through
experinents and the [ike. Thus, the anoddt of tinme it takes for the water
in the flushing water reservoir 104 to run out is also clarified, as

measured from1l the start of the w, fromthe spout nozz|le 35 As such,
a configuration iy L?&gdﬁ'\ﬁhg‘f’%8§ éb?e?c’t’ﬁgﬁ’enﬁaﬁ R h B RH Y sed, the
control panel 236 outputs the optical signal to the notor 234; the notor

234 moves fHeEIhedy A3 KIS g o Bewing variaddond 9fetthendiddd ti on.

This structure 20 in this variation of the fifth enbodi nent woul d cl ose
the port 1@Eboslimenmtaitio be misedd in with the fl ow of water fromthe spout
nozzl e 35 w thout the open/close nenber 222 and the cover 224. Therefore,

in accordance wyHed Al S18@IdfAELABhOhgtwetdr Firbmethoe dporit nbeglet3wre woul d
be no return of filth 25 to the bow part 101 as a result of siphon

effect pei EC bR2dUeEhERI 1Y tHe0k8Pz1e sufbrt Aedbdtfihedingnd; M4 | now be

descri bed. gure 30 is a sinplified cross-sectional view of a toilet 240

according tgo é@@?ﬁ%&s@{@rpdi PEOt mbﬁﬁtt_eraocksoh%ﬁbsh{fﬁge%\mg?g figser Voi r

104, the t ot a Wat ér reservoi Freservoir
104A is forned _bel ow t he bul khead b.in communicatioQn with the atnosphere
Ve an oporf TADE At of Sk LE ek A8 T AR EREGS o have
air, not flushing water. Although for illustration purposes the hole 241

i s shown aginsaimdgnie &het Kdor: g Sfumee off finehing water in the

flushing water reservoir 104 is decided at the design stage,
10 and the amount by which the water in the flushing water
reservolr 104 is decreased by being involved in the flow is
established through experiments and the like. Thus, the
amount of time it takes for the water in the flushing water
reservoir 104 to run out is also clarified, as measured from
15 the start of the flow from the spout nozzle 35. As such,
a configuration can be used whereby after that much time has
elapsed, the control panel 236 outputs the optical signal
to the motor 234; the motor 234 moves the nozzle support
member 232 to the second jetting position. This structure
20 in this variation of the fifth embodiment would close the
port 104c so no air is mixed in with the flow of water from
the spout nozzle 35 without the open/close member 222 and
the cover 224. Therefore, in accordance with this variation
of the fifth embodiment too, there would be no return of £ilth
25 to the bowl part 101 as a result of siphon effect being

inadvertently broken.



10 pool ed water in the bow part 101, it is actually above the liquid
surface. The water reservoir 104A has a port 104c at the | ower end of the
bul khead 101b like as the above fifth em®di nent. A Z water conduit form ng
mechani sm 242 is watertightly 15 fastened to a | ower area 101d bel ow t he

port 104c. A spout nozzle 35 is fixed to the bow part main body 10la with
the tip of the sphiI¥dyA®ogiment Kély naY He IRFIPTDr nFHgURRcHani sm

242. The Z water conduit form ng nechani sm 242 defines the 20 Z wat er
condui t for isheaspimplgififddiserogs veeeriqnal edievomft he dpwddetnoz4d e 35,
and opens and closes the port 104c in step with the spout of flushing water
jetted fromddwriimg trozhlee sRathAsmbbdimeby. FiIgsteadlofwai huslsing

magni fi ed view of the part with the Z water conduit form ng nechani sm 242,

25 the Z wgddr &@mvbl&onﬁungtﬁecf@ﬂéﬁnmhfagsaawaeaiefeéé&%ff body

243 | ocated on the |l ower area 101d, and |n5|de an i nner - tubul ar

body 244 Ty put ehnE UG rbEEXy 343 ol 41 St oS! HRGUBLELIA 9Ty T

the | ower area rlngs on the si eof t he
filth hopper rt, 112 is a ut | et 106 The outer tubul ar
body 243 | edklH e SPBIRRACRHRRH H b e AFPORPERES SR B BDSR S thr ough
the end port on the other side thereof ort 246 is forned in the

si dewal | of 4He ofihBE- t%WéFeBWeHeroV&A applafdaned tRhaveckr .

not flushing water. Although for illustration purposes the
hole 241 is shown as being below the liquid surface of the
10 pooled water in the bowl part 101, it is actually above the
liquid surface.
The water reservoir 104A has a port 104c at the lower
end of the bulkhead 101b like as the above fifth embodiment.
A Z water conduit forming mechanism 242 is watertightly
15 fastened to a lower area 1014 below the port 104c. A spout
nozzle 35 is fixed to the bowl part main body 10la with the
tip of the spout nozzle 35 in the Z water conduit forming
mechanism 242,
The Z water conduit forming mechanism 242 defines the
20 Z water conduit for the spout of flushing water jetted from
the spout nozzle 35, and opens and closes the port 104c¢c in
step with the spout of flushing water jetted from the spout
nozzle 35. As shown by Figure 31, which is a magnified view
of the part with the Z water conduit forming mechanism 242,
25 the Z water conduit forming mechanism 242 has an outer tubular

body 243 located on the lower area 1014, and inside, an inner



10 The inner tubular body 244 can slide along the inside wall of the
outer tubular body 243. Seal rings 247 provide a watertight seal between
the inner tubul ar body 244 and outer tub¥l-ar body 243. The inner tubul ar
body 244 has a tongue 248 extendi ng downont hesi dewi t ht hespout nozzl e 35.
When 15 t he siout n Zﬁ# 35 spouts flushing water, the tongue 248

recei ves reSPBE ﬂEeb?ag ?ﬁe jet of water flow ng fromthe spout nozzle 35.

The inner tubul ar body 244 has a side port 249 formed in _the side wall that
overl aps the porThgspulesh tubalaghdodvukAddripofiitbad prdsfaskengdsiti on
indicated by 20 the solid lines (hereinafter referred to as the nozzle
spout i ng powateohighthy toride {loveraaréady0 by sepl ovingsl 24i5%,hand
whirl - stoppers, which are not shown in the drawing, to prevent it from

rotating onaht &naxpért Aor PG ik olfS theo¥i el hepp@enpdie 1ights and (wth
25 respect to the drawing) of the inner tubular body 244 and the rim of

the Z water 2%&9#!8# AL tUnB6NT FHE Jutes' tubulaPbooay WAl %afaedy 244

toward the end wt e spout nozzle 35. Wien there is not jet of water
issuing fro h . refore
recei vi ng tgégr%gégﬁg%égﬁ%ﬁéggﬁgy%%gﬁkgﬁﬁ%ﬁ%ritugﬁﬁg?g%gdgp%gkgﬁggeives 5
the applied force_ of the ring 250.and .are in the position indicated by
the doubl o HBP-SIhBOLTEATEI SEET RLAS: Hitent  eher o 246 L EORBSn 1 o
position). Wen flushing water is spouted fromthe spout nozzle 35, the

t ongues 248inekthe aidavwaldi ofnhbhgoutean Jubndar pady| oveFdRRPiBgdy 244 is

noved
the port 104c.

10 The inner tubular body 244 can slide along the inside
wall of the outer tubular body 243. Seal rings 247 provide
awatertight seal between the inner tubular body 244 and outer
tubular body 243. The inner tubular body 244 has a tongue
248 extending down on the side with the spout nozzle 35. When

15 the spout nozzle 35 spouts flushing water, the tongue 248
receives resistance from the jet of water flowing from the
spout nozzle 35. The inner tubular body 244 has a side port
249 formed in the side wall that overlaps the port 246 when
the inner tubular body 244 is at the position indicated by

20 the solid lines (hereinafter referred to as the nozzle
spouting position). The inner tubular body 244 is provided
with whirl-stoppers, which are not shown in the drawing, to
prevent it from rotating on its axis.

A spring 250 is provided between the right end (with

25 respect to the drawing) of the inner tubular body 244 and

the rim of the Z waterspout outlet 106, urging the inner



10 to the nozzle spouting position, at which the side port 246 is
over |l apped by the side port 249. The applied force of the spring 250 is

adj usted so that during discharge of fl1hing water the inner tubular body
244 and outer tubular body 243 are in this positional relationship. 15

As shown in the drawing, with the spout nozzle 35 being oriented along the
center axi st@putale Dofe 24 Foyars, tg@bﬁm%rw%ﬁdifé@ ZPpQuingozzde 8he t hrough
holes in the tubular bodies forma Z water conduit 161. The spouting of

fl ushi ng watWren ftheke inbét jMofwater?@ssunog famndtke rspved. ndehef | ushi ng
water froma water supply source is supplied to the connection tube 137, as

descri bed ab®ventihehkl ushigngswatisr ddeowsot NtivetdEore Wwéesivigluthe 161 from
t he spout nozzle 35 as a high-velocity, high-pressure flow Wth the start

of this fl ove9fstdnsdithbreadtRmm, 2he iﬁﬁéﬁiwﬁlﬂéﬁ%o@fﬁsbih?ﬂééeﬂ}eé he flow,
the inner tubular body 244 starts to nove rightward fromits initial

positiop to -97-. z OUL LE | t.Lan . 1 R Ltion, the

si de po?ts Elﬁ% a&ﬁé%%g?eééﬁ @%eg#%gﬁ?mo ﬁe%r%\r}eﬁr qu% gﬁgi}%ﬁg%e ports
are overl appegd. by t rt 104¢. Thus th ter _reservojr 104A cones to
comuni cat g@ﬁ%#‘f?@?ﬁ%‘?&#@ﬁﬁd&#%“% #shpd RS (hereinpEteR the

wat er reservoir 104A (air in this case) is allowed to flowinto the Z water
condui t 1e61refigxmed fieeast khe il tiddupasibdands dfhen flughingoatednal

rel ati onshi p, the spout nozzle 35 and Z water conduit 161 constitute a jet
punp. is spouted from the spout nozzle 35, the tongues 248 receive

the discharge resistance, the inner tubular body 244 is moved

10 to the nozzle épouting position, at which the side port 246
is overlapped by the side port 249. The applied force of
the spring 250 is adjusted so that during discharge of
flushing water the inner tubular body 244 and outer tubular
body 243 are in this positional relationship.

15 As shown in the drawing, with the spout nozzle 35 being
oriented along the center axis of the inner and outer tubular
bodies 244 and 243, the through holes in the tubular bodies
form a Z water conduit 161.

The spouting of flushing water in the toilet 240 will

20 now be described. When flushing water from a water supply
source is supplied to the connection tube 137, as described
above the flushing water f£flows into the Z water conduit 161
from the spout nozzle 35 as a high-velocity, high-~pressure
flow. With the start of this flow of flushing water,

25 receiving the resistance of the flow, the inner tubular body

244 starts to move rightward from its initial position to



10 Wth flushing water flowing fromthe spout nozzle 35, |arge
quantities of air fromthe water reservoir 104A are involved through the
openi ngs 104c, 246 and 249 and into the%Fow fromthe spout nozzle 35,
formng the flowinto a jet flow This jet flowwth the involved air forns
a flowthat 15 spouts fromthe Z waterspout outlet 106 toward the inlet
121 of the WAMOZFLD SRPNANTAPEFdLECGencthitdd shpogiftdenpukpe Mdaough it
is air that is involved, interns of flowrate anplification and the

i nst ant aneqsrts Bw6rantcb2 49 ofcbath thehaibaflfagrbodbes hverdap sl theseit i s
water that is involved. 20 Thus, an enornous volunme of flushing water is

suppl i ed t opdies Wabé eoveaRapped aby @heomeett romegh therd e radeer
anplification and the instantaneous flow rate increment by the jet punp.

Filth in thgddlsdyhapRArcdadd té%mﬁlag&wléﬂr&%dz%&agwna@w the

waste trap 102 by this enornous 25 vol une of flushing water. Enhanced

cleaning p | t.er 0 | I I rovi ded by
this toll e?ﬁf r@%ﬁu%4ghg B %@31 Xttl?'l\% %%ﬂ%ﬁ%gﬁ{fﬁf 1%43‘ ??og ﬂ¥ fl ushi ng
water fromthe s out noz t he inper_tubul ar 244 is
ot ur ned T AR ARE); AP BHLTHD Fopb LT el thsh FREE (e spn?iﬁitsbﬂng 250. 5
Consequently, the side ports of both the cylindrical bodies are blocked by
the side wallhsisof Wbﬂhtgﬁetvgbﬁm@il%ch%lesr aksvitngthhe poshtierati on

bet ween the water reservoir 104A and the Z water conduit 161. Therefore,
t he pool ed mekatrionshipe fihlet spbupprozpbet3d Ehdvd water Ebnduihtb6l he wat er

constitute a jet pump.

10 With flushing water flowing from the spout nozzle 35,
large quantities of air from the water reservoir 104A are
involved through the openings 104c, 246 and 249 and into the
flow from the spout nozzle 35, forming the flow into a jet
flow. This jet flow with the involved air forms a £low that

15 spouts from the Z waterspout outlet 106 toward the inlet 121
of the waste trap 102 as a spout generated by a jet pump.

Although it is air that is involved, in terms of flow rate
amplification and the instantaneous flow rate increment, the
effect is the same as when it is water that is involved.

20 Thus, an enormous volume of flushing water is supplied to
the waste trap 102 all at once through the flow rate
amplification and the instantaneous flow rate increment by
the jet pump. Filth in the £ilth hopper part 112 is thereby
forced strongly into the waste trap 102 by this enormous

25 volume of flushing water. Enhanced cleaning performance and

high water economy is therefore also provided by this toilet



10 reservoir 104A inadvertently. The pooled water can flow into the

wat er reservoir 104A until openings 246 and 249 are conpletely bl ocked, but
t he amount involved is very small and do€8§-not constitute a problem since
it is involved in the next flow fromthe spout nozzle 35 along with the
air. 15 In this toilet 240 of the sixth enbodi ment, the involvenent
of air is ustHP st HEaesPoddfentow rate anplification, and thus water
econony i s enhanced by the amount of water not used. A seventh enbodi nent
wi |l now be descrien the fhew ¢P fiyshing watenpfidm ddecspovtseezibmal vi ew
of atoilet 260 according to the seventh enbodi nent, and Figure 33 is a
sinplified 39ssteect i tinal iveyw tibuler rvedypazr44 ofs thetimmd@tto Titge

di fference between toilet 260 and the toilets of the other enbodinents is

that toilet Zf0ufepedition Byoanedappliecal 888t8Jof theC vBid), the
ot her enbodi nents, toilet 260 has a waste trap 102 via which Tilth and

ol 1 et 380 heeTEogRenta ¥ 1t S BEp Al pnd el e Y L o
condui 1 161 THBEPOREE Y HRACTLGe (AT HR 5 HEBRaRREl CEDYLABROGeT uahi ng
wat er reservoir- 104 connected to the conduit by a supply throat 263. As
shown in Fi gigeoving the compndcatdeaubetyean ithiewa e egsesvadriP4iad
flushing water in an oblique direction with respect to the rimchannel 103.
The ri m charamgl th33 Z water conduit 161. Therefore, the pooled water

in the filth hopper part 112 will not flow into the water

10 reservoir 104A inadvertently. The pooled water can flow
into the water reservoir 104A until openings 246 and 249 are
completely blocked, but the amount involved is very small
and does not constitute a problem, since it is involved in
the next flow from the spout nozzle 35 along with the air.

15 In this toilet 240 of the sixth embodiment, the
involvement of air is used instead of water for flow rate
amplification, and thus water economy is enhanced by the
amount of water not used.

A seventh embodiment will now be described. Figure 32

20 is a simplified cross-sectional view of a toilet 260
according to the seventh embodiment, and Figure 33 is a
simplified cross-sectional view of the rimpart of the toilet.

The difference between toilet 260 and the toilets of the
other embodiments is that toilet 260 uses only rim-based

25 cleaning. In common with the other embodiments, toilet 260

has a waste trap 102 via which filth and flushing water in



10 has outlets 132 spaced at suitable intervals, each outlet 132 being
formed obliquely with respect to the bow part 101. As a result, flushing
water led fromthe Z water conduit 161 t%8-the rim channel 103 flow ng out
fromthe rimwater outlets 132 sets up a vortex flow of water existing in

t he 15 bow part 10Q1. Thi sfl ushi ngwaterreachi ngt hepool edwater in the
bow part 16¥® ﬁlstmgl%pama@ftf 3312 gﬁet ﬁEaM§$ea @%p 102 in flushing filth
in the filth hopper part 112 and cleaning the bow part. This siphon effect

i s described | atBre trdlet 260 ;e g ghoanelcparb2e2 SIGPEsedzEPtld® f ast ened

to the rear part of the Z water conduit 161, the spout nozzle 35 orients in
t he directimsar vfwhhehbowl gantstoekeadtfdushdng water twomdmi ¢hafiiel Thus, the
spout nozzle 35 and the Z water conduit 161 constitute a jet punp. The

toilet 260 g0 hde dhannadlspept eXEnidy o eetapiepecdfdutbeisi prigdt Which is
directed toward the supply throat 263. The supplenentary feed pipe - 100

264 15 USEO d Ol RAeNIcoN chbus BhIGh T 163 1 i LushiuBtNgldrdeser voi I

104. Inthe toilet 260 according to the seventh enbodi nment, “water needs to

be supplied once far .the rim r,cl i n nd_on Qr..repl.eni shing
Che 11 ushi TEERERatth Ao gopPadRb e Fl ey, BY 203580 g i€l 201 of
by a switching val ve 341 that_switches between feeding the water, supply to

the connect4®fr t dife SBPWILANP Fkdinfy Tdve 08 & @I WY e Hipptenent ary

feed pipe 264.
arranged so as to lead £lushing water in an oblique direction

with respect to the rim channel 103. The rim channel 103

10 has outlets 132 spaced at suitable intervals, each outlet
132 being formed obliquely with respect to the bowl part 101.

As a result, flushing water led from the Z water conduit
161 to the rim channel 103 flowing out from the rim water
outlets 132 sets up a vortex flow of water existing in the

15 bowl part 101. This flushingwater reaching the pooledwater
in the bowl part 101 sets up siphon effect in the waste trap
102 in flushing filth in the f£ilth hopper part 112 and
cleaning the bowl part. This siphon effect is described
later.

20 The toilet 260 has a spout nozzle 35 fastened to the
rear part of the Z water conduit 161, the spout nozzle 35
orients in the direction in which water is led into the Z
water conduit 161. Thus, the spout nozzle 35 and the Z water
conduit 161 constitute a jet pump. The toilet 260 also has

25 a supplementary feed pipe 264 the tip of which is directed

toward the supply throat 263. The supplementary feed pipe



10

As shown by the sinplified cross-sectional

switching valve 341 has a valve casing 342 as the nmain conponent,
a switching el enent 343 for switching tH80water supply feed is slidably

arranged in a switching valve guide hole 342a. The val ve casing 342 has 15
an inflow port 348, a rimsijide, di schargge port 349 and

suppl ement af§4risblsph e eRterish &lus

view of Figure 34, the

in which

NOGRIPT kP A FHUEBLAREAEREL chi ng

val ve guide hole 342a. In this arrangenent, the inflow port 348 and the
suppl enent argser¥dipi pe4si de outl et 350 are disposed in a straight |ine,
the rimside 20 di scharge port 349 is orthogonal to the inflow port 348,
and t he sw t chi nnvihe €odliede2 6 laecdtdd ngst o rthieogeven th @mbodimehitow port
348, the rimside discharge port 349 and suppl enent ary-f eed- pi pe-si de

outl et 350.wdBerchedde!tof baredpin e ehceUPPE \theakva Wwder 1eannggted to the
inflow port 25 348, the connection tube 137 is connected to the

di sch i ! | ' G -
Connoct &0 | arpyeat BOF AR e S ek P Ao e Eow port

348 i's slightl
suppl enent a¥§:

ary-feéd- pi pe-si de ou

Pty Qe on S TsoSeEb St ¥ ol ealingRoake

swtching elenent 343 is a hollow cylindrical bﬁ%g 343b, cl osed at

(the left eRfil FRaEi gittches batyesefostiindetie

ri mside

I, 349 and.the

nt of the
one end

teh FURPdyY &6t EPewal | of

whi ch constitutes a guide part 343c that is guided by the swtching valve
gui de hol e gapnectien| tuba idngand48eeding the water supply to the

10

15

20

25

supplementary feed pipe 264.

As shown'by the simplified cross-sectional view of
Figure 34, the switching valve 341 has a valve casing 342
as the main component, in which a switching element 343 for
switching the water supply feed is slidably arranged in a
switching valve guide hole 342a. The valve casing 342 has
an inflow port 348, a rim-side discharge port 349 and a
supplementary-feed-pipe-side outlet 350, each extending to
the switching valve guide hole 342a. In this arrangement,
the inflow port 348 and the supplementary-feed-pipe-side
outlet 350 are disposed in a straight line, the rim-side
dischargé port 349 is orthogonal to the inflow port 348, and
the switching valve guide hole 342a is orthogonal to the
inflow port 348, the rim-side discharge port 349 and
supplementary-feed-pipe-side outlet 350. The channel from
the water supply valve 105 is connected to the inflow port
348, the connection tube 137 is connected to the rim-side

discharge port 349 and the supplementary feed pipe 264 is



10 di sposed between the inside wall of the swtching val ve guide hole
342a and the guide part 343c ensure slidability and watertightness. A
retracti onspri ng340accommodat edont he | eflfl 1in the drawi ng) guide part 343c
urges the switching el enment 343 to the right. 15 A pressure receiver

343d is fastened to.the open end of fhe cylindrjcal body 3b, d a cap
345¢ |5 of tAoHItetER (it R pubBheTRtany Yesdhipe its butdRe p80ei ver
343d. A bell ophragm 344 is disposed_around the pressure_ receiver 343d,
bet ween t he Thg V@oN Reris348ndst frblghblBaaraar than fbeekins sidea
pressure chanber 345 inside the cap 342c. The pressure chanber 345
conmmuni cat edischéargdepoyti 3dRi eall hbey 3P eplentheysfieedhphageesident 343
via a small hole 343a provided in the pressure receiver 343d. Arim

conmmuni cat i et peE t38et6 and the suppl enentary feed 25 pi pe conmuni cati on
port 347 for the rimside discharge port 349 and the

suppl engnt ary- f epgls i A RHEntebr38he switdWing lEUMRGH ¥akY isage
provided in the peripheral surface of the cylindrical body 343b. \Wen the

sw tching e} e[ent %ﬁ%@rﬁalabfoidgz 4BBSI £188ea f]a{ele H Sie%idogtﬁgoi{‘@%” the

drawi ng, ri‘m<conmu at1ron port and r1ntsi scharge “por 95

Che. i nei do SBH1 ot PERETe.d4 ERPALORER FF BHPcRitngt 8ndasbhe AR E Wetlui t chi ng
el ement 343 is noved to a second position, on the left, supplenentary feed
i pe_commrPE aieh FEREtEITten® THAAS AR GARAPAAT d6catidad Svdthe
switching wvalve guide hole 342a. Silicon rings 343c
10 disposed between the inside wall of the switching valve guide
hole 342a and the guide part 343c ensure slidability and
watertightness. Aretraction spring 340 accommodated on the
left (in the drawing) guide part 343c urges the switching
element 343 to the right.
15 A pressure receiver 343d is fastened to the open end
of the cylindrical body 343b, and a cap 342c is attached to
the valve casing 342, around the pressure receiver 343d. A
bellophragm 344 is disposed around the pressure receiver
343d, between the valve casing 342 and the cap 342c, to
20 thereby form a pressure chamber 345 inside the cap 342c¢c. The
pressure chamber 345 communicates with the cylindrical body
343b of the switching element 343 via a small hole 343a
provided in the pressure receiver 3434.
A rim communication port 346 and the supplementary feed

25 pipe communication port 347 for the rim-side discharge port

349 and the supplementary-feed-pipe-side outlet 350,



10 outl et 350 overlap, and rim comrunication port 346 is blocked by the
I nside wall of the guide hole 342a. The cylindrical body 343b has an

el ongat ed i nfl ow communi cation port 343f102Fhi s infl ow communi cation port
343f overlaps the inflow port 348 whether the switching elenment 343 is at
the first position 15 or the second position. _The_inflow port 348

t her ef ore cAPIReE vy varg REHctladk dntidq ReTEPREERYSHLAIRPEL It 349

or the suppl enent ary-feed-pi pe-side outlet 350 by noving the swtching

el enent 343 awlindrifdalsibody S43bnd Wy ttihen switehdngt ehemgnbdf34helswat er
supply feed by the switching 20 valve 341 will now be explained. Wen a
cl eani ng butdtpa finst mesiiticin,péhelposstivreshednf i tHeedpawgngherivow part,
since the switching elenent 343 is at the first position; flushing water

passing t hr diafadie Al Sop! yayahva Hm-ceashes skharyef lpawtposdg 348 of
the switching valve 341 and flows from 25 the rimcomunication port 346

Connoct i 1 S ihadb SAITFo DA Tt £EBR B PRI RRRICICPORE 2P0 2 e

connection tube 137 to. thg spout. nNozz 35, fromwhich the water. s jetted
ot o the rimoleaked vYose AR Vand O e tenidel HELVAS LR | n
Figures 32 and 33, the spout nozzle 35 is 5 disposed inside the Z water
conduit 161 hden34%» beWherehhBdSVATERENG apkemRR o34 DniadnawRd Ao er
conduit 161. When the switching valve 341 is used to switch water supplied
fromthe watsscandppygsibior, 108 (thet I&bHhwn) supplesenbanectfeed tpipe 137, a
hi gh- speed fl ow of flushing water is jetted out into

communication port 347 and the supplementary-feed-pipe-side

10 outlet 350 overlap, and rim communication port 346 is blocked
by the inside wall of the guide hole 342a. The cylindrical
body 343b has an elongated inflow communication port 343f.

This inflow communication port 343f overlaps the inflow port
348 whether the switching element 343 is at the first position

15 or the second position. The inflow port 348 therefore can
be selectively connected to the rim~side discharge port 349
or the supplementary-feed-pipe-side outlet 350 by moving the
switching element 343 to the first or second position.

The switching of the water supply feed by the switching

20 valve 341 will now be explained. When a cleaning button (on
a control panel) is pressed for cleaning the bowl part, since
the switching element 343 is at the first position; flushing
water passing through the water supply valve 105 reaches the
inflow port 348 of the switching valve 341 and flows from

25 the rim communication port 346 to the rim-side discharge port

349. The rim-side discharge port 349 is connected to the



10 the Z water conduit 161 fromthe spout nozzle 35 under a high pressure
of 1 to 2 kgf/cn2. This flow fromthe spout nozzle 35 becones a jet flow,
involving large quantities of water fromi®he flushing water reservoir 104
connected to the Z water conduit 161. This jet flow together with the water
I nvol ved 15 fromthe flushing water reservoir 104 is spouted out as if by
a jet punp, eRAPRREIIER JNbedlBRe 9 hhehYARer Tb3Ws THRs thencerpedBler vol une
of flushing water is supplied to the rimchannel 103 all at once through
the flow rateukepBifichhe spontdazrde 3%t fmomvdvieh thewaterds feteednt by 20
the jet punp. The flushing water flows out through the rimwater outlets
132 and runsouwlowo abeosintdamiedf 208 0 sttartbthé mian watetr. cMeamwing.
specifically, the flowrate-anplified flushing water energes obliquely from

the rimwater outdA@tshold? iangifhoss ILWh@S32 HhahsRAR tbvzz3w 86i0g flow
that also 25 I nparts a vortex flow to the pooled water in the bow part

101 whilg i Dg) < o RNETY
' §V1)Pf{es§?tﬁélﬂ ﬂlgﬁ.d@nﬂ&'@tz Pht YRl dul ?@l bt s g Orler}??%am t Ube

power f ul ow enhances the drainage efficiency of the ups

122, resulting. n the rapid formti si,phon effect. in t te trap
102 that endll &04 FARR FHEERGRTT Pen o haf s Fofaatf et { MhehetiSuay "and
the toilet cleaned 5 w_th high efficiency. = 1|n addition, water econony is
obt ai ned whi $ELEFNIHE Valve Sidtelifabfedi R iy idRanrt§TperPBLHBAEC I ough
the flow rate anplification and the instantaneous flow rate increnment by
the jet punpthe wREeassunplahvetvedfd oreld sbewoditieehhe connection tube

137, a high-speed flow of flushing water is jetted out into

10 the Z water conduit 161 from the spout nozzle 35 under a high

pressure of 1 to 2 kgf/cm?’. This flow from the spout nozzle

35 becomes a jet flow, involving large gquantities of water

from the flushingwater reservoir 104 connected to the Z water

conduit 161. This jet flow together with the water involved

15 from the flushing water reservoir 104 is spouted out as if
by a jet pump, directly toward the rim channel 103.

Thus, an enormous volume of flushing water is supplied

to the rim channel 103 all at once through the flow rate

amplification and the instantaneous flow rate increment by

20 the jet pump. The flushing water flows out through the rim

water outlets 132 and runs down across the surface of the

bowl part 101l. More specifically, the flow-rate-amplified

flushing water emerges obliquely from the rim water outlets

132 and flows down as a high-energy, swirling flow that also

25 imparts a vortex flow to the pooled water in the bowl part

101 while increasing the amount of water in the bowl. This



10 Fromthe Z water conduit 161, the flushing water jets out in an
oblique direction with respect to the rimchannel 103. This enabl es
pressure loss to be contained. As the ré8tit, the flowrate-anplified
flushing water flows fromthe rimwater outlets 132 into the bow part 101

with no 15 redyction.in e _ener of .the applifi fl.ow. Th urface of
the bow paPPUEEEEl SRksEkbre BRFalteSany Srmthese rEticiSRenShater | <
feedi ng through the connection tube 137 and spouting fromthe spout nozzle
35 to the Z9RAtERamNPE 123 oTesybhdngin the rapild fqm@matdionehHeirhenpplied to
t he pressure chanber 345 via the small hole 343a. The pressure in the
pressure chefibect 346 thhusas e trapekladdertdengbles thid tduppltheofilhb f | ushi ng
water, and as the force of the pressure becones greater than the applied

force of theoppetrPasPrilng tHbe Eheshvdt ahaycaed amnttod43dti e18aed 25 to
the left. Wien the pressure chanber 345 is full of water, the sw tching

el ement 53431 ghahilghe SLE0LTLMOP] LI am aAdaiffon, watlP -ectiyeestary feed

pi pe conmuni cati on port 347 and the suppl enentary-feed-pi pe-si'de outlet 350

water roseroprein] watenaE Al sidl Mnll Sl et BRabIRay 1D 1 ne

I t - d- pi pe-sid | et _350. Aft t button has_been pressed
For a spec, PRELSHIRRCE FERRANE O oFOVAFaLe 10RDLE SLERtERN RagthRt 1 ho

supply flow to the switching valve 341. This enables the sw tching el enent
343 to be nbvetaBbRReews HEW rase pecrenent by the jet pump, like as

in above-mentioned embodiments.

10 From the Z water conduit 161, the flushing water jets
out in an obligque direction with respect to the rim channel
103. This enables pressure loss to be contained. As the
result, the flow-rate-amplified flushing water flows from
the rim water outlets 132 into the bowl part 101 with no

15 reduction in the energy of the amplified flow. The surface
of the bowl part is cleaned more effectively.

While the flushing water is feeding through the
connection tube 137 and spouting from the spout nozzle 35
to the Z water conduit 161, some of this water is being

20 supplied to the pressure chamber 345 via the small hole 343a.
The pressure in the pressure chamber 345 thus increases
according to the supply of the flushing water, and as the
force of the pressure becomes greater than the applied force

of the return spring 340, the switching element 343 is moved

25 to the left. When the pressure chamber 345 is full of water,

the switching element 343 is at the second position and the



10 force of the return spring 340, forcing the water in the pressure
chanber 345 back through the small hole 343a. In the rimwater cleaning
which is carried out in the manner as ded&ribed above, water pooling in the
bow part 101 follows the filth conveyance descri bed before. The 15
repl eni shnent of fluihing water in the flushing water, reservoir 104 by the

suppl enent aFYPPLENCBLRLY 26880s RS SHHREFY R 7 ¢ ARds t8&ni ng
water reservoir 104 is full. This is done bﬁ adj usting such a part as
di anet er of supplepantapprEeedpine- side cputhetr iFAhasEe cdreamutyalo the 20

repl eni shment of flushing water in above manner. An eighth enbodi nent will
now be descrillhgdmehtguald BE ngst hushind whited oy H3Iewsiedio tinalf viskdmgf a
toilet 270 according to the eighth enbodi nent. The toilet 270 is the sane

as the firsyaggbodereRvoshown4i ikl gueesubpaBfledturyh£dbd pigepeel to the
spout nozzle 35,flushing water reservoir 104 and the waste trap 102 and the

like. Waat pgndbbtgaepd ﬁ@%tutppleméﬁ‘@a'r LBbsal pip&ls2dd dutiidtdbsoas shown

in Figure 35, the Z waterspout outlet 106, which i1s the flushing water

101, “The 7 vATSFERt DHGEPR: Lapak pEREPaAR B Ebdah LS S 1B B20F (1o

pool ed water in the bow part 101, and outputs a jet of flushing water that
i nparts a vBPEeX ‘F‘I‘WYG’£W@ $831 etrses erc UL ingyPEL: BRe IRPRIY g&PHWS in the

drawing. As in the toilet of the seventh enbodi ment, the flushing water,
whi ch i s outpuithed swd tchdngowelygr 84101 WhiR enabyest &kef syitching

element 343 to be moved back to the first position by the
10 force of the return spring 340, forcing the water in the
pressure chamber 345 back through the small hole 343a.
In the rim water cleaning which is carried out in the
manner as described above, water pooling in the bowl part
101 follows the f£ilth conveyance described before. The
15 replenishment of flushing water in the flushing water
reservoir 104 by the supplementary feed pipe 264 is designed
to terminate when the flushing water reservoir 104 is full.
This is done by adjusting such a part as diameter of the
small hole 343a to switch the rim water cleaning to the
20 replenishment of flushing water in above manner.
An eighth embodiment will now be described. Figure 35
is a simplified cross-sectional view of a toilet 270
according to the eighth embodiment. The toilet 270 is the
same as the first embodiment shown in Figures 1 and 2 with
25 respect to the spout nozzle 35,flushing water reservoir 104

and the waste trap 102 and the 1like. What is different about



10 creates siphon effect in the waste trap 102 that is used to the filth
conveyance and the toilet bowl cleaning. As in the first enbodi nent, the
toilet 270 has a spout nozzle 35 arrangé®in a Z water conduit 161. The jet
of flushing water that inparts the vortex flowto the pooled 15 water is
subjected to the flow rate ar;plification and the instantaneous flow rate

i ncrement b3S EPLLERD 2dnda ety 1St FROWModP FIBFE 3B anthe dat er

conduit 161. The flowrate-anplified flushing water directly flows in the
pool ed wat evaterspeut mitilathd Ofat whishr iactheffiyshinsowagerooutppter. So
that, a powerful vortex flow is generated and an instantaneous increase in

t he anbunt Hérmdiley Zi watére domduigail 61 1Cdpdry obdhgtubéyfimnw rtheebowl
anplification and the instantaneous flow rate increnent, causing rapid

formation opastploan effiegtwdteddipurbstEldt ape il okontaauaitd atérl th 25
in the filth hopper part 112 is flushed and the bow part cleaned with high

ef fici egey. surﬁ@gl&htﬁg‘imfoh% W& in tHd Powd P4 1681 IOy éﬁ‘ép&{]%e

I nst ant aneous ow rate I ncrement y | et punp, ‘water economny can

realized while | ntai ni.ng 1 | eani ng. perf nce.. A ninth di ment
Wil now beb b rhea it MEresoRReLouRREL B MR e, BaBh kS EBE i ron
has in commbon with the toilet, of the seventh enbqodinent  that the Z

wat er spout BRR}et YAIEHBEMRGHIRRERY FRe AW tha X3RRI | tAgiffers in
that the Z waterspout outlet 106 is above the |evel of the pooled water in
t he bow pair theitorlghof Beeisevenihpgmbpediment, the flushing water,

which is outputted to the bowl part 101 with the vortex flow,
10 creates siphon effect in the waste trap 102 that is used to
the filth conveyanée and the toilet bowl cleaning.

As in the first embodiment, the toilet 270 has a spout
nozzle 35 arranged in a Z water conduit 161. The jet of
flushing water that imparts the vortex flow to the pooled

15 water is subjected to the flow rate amplification and the
instantaneous flow rate increment by a jet pump constituted
by the spout nozzle 35 and Z water conduit 161. The
flow-rate-amplified flushing water directly flows in the
pooled water at the under the water surface of the pooled

20 water. So that, a powerful vortex flow is generated and an
instantaneous increase in the amount of water in the bowl
part 101 through the flow rate amplification and the
instantaneous flow rate increment, causing rapid formation
of siphon effect in the waste trap 102. Consequently, £ilth

25 in the f£ilth hopper part 112 is flushed and the bowl part

cleaned with high efficiency. Through the flow rate



10 cross-sectional view of the toilet 280 according to this ninth

enbodi nent, Figure 37 is a sinplified cross-sectional view along |ine 37-37
of Figure 36, and Figure 38 is a sinpl r#%7ed cross-sectional view al ong line
38-38. The toilet 280 is the sane as the first enbodi mrent shown in 15

Figures 1 and .2 with .respect to.the spout nozzle 35 and waste trap 102 and
the | Tke. APRITHFRLISPBRG, A 18 LoPRanPePh 1o Aies 1T PUSRE (Y vat or
reservoir 104 disposed on the outer side of a sidewall 10le of the bow
part 101. Tiat PUPhi W tREt EFORQWYE AN e Feaidzedopbhde iRkl R i Dhowl part
101 to formthe Z waterspout outlet 106. The flushing water reservoir 104
has a suppltdretlzaninge pepifpsinaneel04B that runs fromthe rear of the bow

part; the spout nozzle 35 is |located inside this supplenmentary feed

pi pel i ne 104B. Thaihkhsdmbugiivging wiEh eowobdé db84éribefioi medo2ket 280 t he
suppl enmentary feed pipeline 104B by a port 282 in the vicinity of Z

wat er spout LuidRtinP&o the H38th ERBoAYRABhENBAL ALY E&RFLIPIWAIH NGhel04B is

connected at Its upper end to rimchannel 103 in an arrangenment whereby

when wat er {4,010 20 844 R" < SURDLY oROUA Eieh S tRURANLH o A A SLE SHPP! Y

conduit 13 e Timwater cleaning, SONMeE 0 ter 1S dinto
the flushing water reservoir 104. Thus, at every rimwater_cleaning is
ef fected, t4H® OPGIS ﬂgiMPﬁiere‘éfe? N bTUi P@réi]t({]e‘d ﬁtﬁlff‘ﬁ% iy wat er.
The port 282 is provided to the front of the spout nozzle 35; flushing
wat er jett éa"lae?utt%lﬁ’yztH@tgﬁﬁﬁu%%@tﬁoéaﬁé&b@fﬁ dtighlewel of the

pooled water in the bowl part 101. Figure 36 is a simplified

10 cross-sectional view of the toilet 280 according to this

ninth embodiment, Figure 37 is a simplified cross-sectional

view along line 37-37 of Figure 36, and Figure 38 is a

simplified cross-sectional view along line 38-38. The

toilet 280 is the same as the first embodiment shown in

15 Figures 1 and 2 with respect to the spout nozzle 35 and waste
trap 102 and the like.

As shown in the drawings, the toilet 280 has a f£lushing

water reservoir 104 disposed on the outer side of a sidewall

101le of the bowl part 101. The flushing water reservoir 104

20 opens toward the bowl part 101 to form the Z waterspout outlet

106. The flushing water reservoir 104 has a supplementary

feed pipeline 104B that runs from the rear of the bowl part;

the spout nozzle 35 is located inside this supplementary feed

pipeline 104B. The flushing water reservoir 104 is joined

25 to the supplementary feed pipeline 104B by a port 282 in the

vicinity of Z waterspout outlet 106.



10 supplenentary feed pipeline 104B. Thus, part fromthe spout nozzle 35
to the Z waterspout outlet 106 conprises a Z water conduit 161, and the Z
wat er conduit 161 and the spout nozzle -388conprise a jet punp. In this
toilet 280 too, the jet of water fromthe Z 15 waterspout outlet 106
flows into the bowl part_101 in a vortex mption_and is subjected to the
flow rate anplifTB&t FBRPAGMERFREY faeshPireddaer LB4P r1% LA h Loy t he
jet punp. This causes rapid formation of siphon effect in the waste trap
102, resul tiihg wpperfend dot rimechannel d&d, dpann carrangarentp whergbvet bowl
cl eaning as well as high water econony and nmai nt enance of cl eaning

per f or mancewhendtmbren a watdrestppletso2dtet he sdppai ed dpotihe watteet 106 i s
hi gher than the liquid surface of the existing water, so that the jet of

water swrl §u§bm?néoﬁauﬁ§urafaa@aroéhéh_en@@atetioweaaihgbeé&ﬁ@ dJreagli ng the
liquid surface of the pooled water, efficiently cleaning the surface of the

bow part 1 . = 0 | Woll] : Xi gl water. A
t ent hper?bod%%%ﬁf W ﬁ%ﬁvﬂ#@e@%%ﬁ%ﬁ@\%%&r %ggﬁrg{n%@%r e?gglg%g

enbodi ments_has_a single jet pump,..this enbodi nent,is.gharacterized in that
it has a pl ﬁEa‘FY‘?V d:f"%‘sw?t?r 6&?@“‘& bfu‘?%b%ﬁ%r%f chlgtf lfrﬂb]an ¥atPranged so

as to be oriented toward the inlet 121 of a waste trap 102, this

ar r angenent TefgEredrt ko4 dis, £iddefgith i E NS YakeTdecaROFE BBGure 39 i s

a drawi ng showi ng the principal parts of a jet punp according to the tenth
enbodi ment , ianprevided uo tthe £ront of the spout nozzle 35; flushing

Q

water jetted out by the spout nozzle 35 passes through the
10 supplementary feed pipeline 104B. Thus, part from the spout
nozzle 35 to the Z waterspout outlet 106 comprises a Z water
conduit 161, and the Z water conduit 161 and the spout nozzle
35 comprise a jet pump.
In this toilet 280 too, the jet of water from the 2
15 waterspout outlet 106 £lows into the bowl part 101 in a vortex
motion and is subjected to the flow rate amplification and
the instantaneous flow rate increment by the jet pump. This
causes rapid formation of siphon effect in the waste trap
102, resulting in efficient the f£ilth conveyance and the
20 toilet bowl cleaning as well as high water economy and
maintenance of cleaning performance.
Furthermore, in the toilet 280 the Z waterspout outlet
106 is higher than the liquid surface of the existing water,
so that the jet of water swirls around the surface of the
25 bowl part before reaching the liquid surface of the pooled

water, efficiently cleaning the surface of the bowl part 101



10 cross-sectional view along line 40-40 of Figure 39. Wth reference to
the draw ngs, each jet punp 290 has a spout nozzle 292 having a snaller
outsi de dianeter than that of the abovel8%scri bed the spout nozzle 35, and
a tubul ar body 294 fastened to the tip of the spout nozzle 292 inside. 15
Toward the end with the spout nozzle 292, the tubular body 294 has side
ports 295 fapped saldqhiauigtsiace afodhe exdsfdpPpWatar-surface thereof.
Water jetted out of the spout nozzle 292 flows through a through hole 296
and i nvol ves wat Artemthegibodigesitdeipbrnew bebdeshuibed, tWhd leheaahh hol e
296 20 Is the Z water conduit 161 of the precedi ng enbodi ments, serving
to anplificefi ehet peeté@ing admbadidndriiy N ta tigglastjent pampysthligw rate of
the flushing water passing therethrough. The jet punps 290 are arranged

accordi ng tgubH8iment £OHHMHAMrA%R 1hhendt WBt efSPH1e8Ehey108 and
inlet 121. Figure 41 is a sinplified cross-sectional view of a“toilet

-110- 3Q0 agcprdi to,t -h_enbodi Iqur, ' view,.al ong

di rection XJ%? lg—ll”%?'e h?ﬁé‘ngageﬁu?g gé%?%i%va%%geﬁcggahgpgsts al ong
direction Y of Fjgqure 41. in the case of the tojlet 22 f fourth
enbodi ment 8fd érgrht%d %O@iﬂ% 5%9 %ﬁ’ﬂf’?h@lt &E 8t 3%k Jrr3th e O i'f%ﬂiﬁnbodi nent
shown in Figure 29, the toilet 300 has a flushing water reservoir 104
formed to barsapgemert epabiesHdendife phriheidat PHEPSHAPE A8CrREERE- 41. What
characterizes the toilet 300 is that the |ower end of the flushing water
reservoir 10Aigwens%is 4 drewing showing the principal parts of a jet

pump according to the tenth embodiment, and Figure 40 is a
10 cross-sectional view along line 40-40 of Figure 39.
With reference to the drawings, each jet pump 290 has
a spout nozzle 292 having a smaller outside diameter than
that of the above-described the spout nozzle 35, and a tubular
body 294 fastened to the tip of the spout nozzle 292 inside.
15 Toward the end with the spout nozzle 292, the tubular body
294 has side ports 295 formed at equal intervals around the
peripheral surface thereof. Water jetted out of the spout
nozzle 292 flows through a through hole 296 and involves water
through the side ports 295. That is, the through hole 296
20 is the Z water conduit 161 of the preceding embodiments,
serving to amplification the flow rate and increment the
instantaneous flow rate of the flushing water passing
therethrough.
The jet pumps 290 are arranged according to the
25 configuration of the Z waterspout loutlet 106 and inlet 121.

Figure 41 is a simplified cross-sectional view of a toilet



10 a large port and that a jet punp is disposed in a |ower area 101d

| ower than the opening in such a nmanner as described below. Onmng to
constraints on installation |ocation andt!8ther such factors, the toilet 300
has a Z waterspout outlet 106 15 w th an el ongated shape, as shown in

Figure 42. The three_jet punps 290 are ar ed vertically in aline to
cogform to SRE ergpEd ’thiigfér%ew&f’@itgp%‘ﬁ?o G - f@@ur?hééel?lﬁéféﬁwet punps

290 conprise a jet pu cluster 298. The jet punps 290 are attached to
branch pi pegleog dhgechianch fuFiguse 20, anhd icmeedsti 48 a e DL as
shown in Figure 43. The jet punp cluster 298 is disposed in the |ower area
101d with t peiocipeadt pants udkorkf dixecddoadYt of tHigyume K4dt. bAasdinnaihle surf ace
101c. In the toilet 300 according to the tenth enbodi nent, 25 when water

i's suppliedchsemog waketosUaR! 726 04f CEhé Of dinetic asmstiinhtt Whewh3dn the
flushing water is jetted out from each the spout nozzles 292 of the jet

punps 2 I s UNL.SO - P I - I: fele@d | S
Pottad out FARrEse, Fhd £l il ot NI b R A e R onbbE Ik Bl |

flowrate-anpliLfied flushin er f1.0 lr.al . of .5 points qf flows
into the i ngg‘t#i%‘%r%fi#hgh\?\gg 5T 5’8015]‘2? 3 iﬁ#"%ﬁé“%h‘éa%%’f TSNP 121 and
generating high_cl eapning perfornmance. In addition, water_econony is

obtai ned ¢ hiOAGROTRET 15 RE; SPRREHEAG (5ol FBR BOL BREG HOE arRRoouS 11 ow
rate increment, |ike as in above-nentioned enbodi nents. 10 The j et
punp cl ust eAnZBBouze ddnf i Porbghegagsrrdenstihe toilet 300 is that the

lower end of the flushing water reservoir 104 opens out into
10 a large port and that a jet pump is disposed in a lower area
1014 lower than the opening in such a manner as described
below.
Owing to constraints on installation location and other
such factors, the toilet 300 has a Z waterspout outlet 106
15 with an elongated shape, as shown in Figure 42. The three
jet pumps 290 are arrayed vertically in a line to conform
to the shape of the 7 waterspout outlet 106. These three
jet pumps 290 comprise a jet pump cluster 298. The jet pumps
290 are attached to branch pipes 297 that branch out from
20 the connection tube 137, as shown in Figure 43. The jet pump
cluster 298 is disposed in the lower area 101ld with the
connection tube 137 attached to the toilet bowl wall surface
10lc.
In the toilet 300 according to the tenth embodiment,
25 when water is supplied from a water supply source to the

connection tube 137, the flushing water is jetted out from



the shape of the Z waterspout outlet 106, so there are no extrene
differences in the involvenent of flushing water involved via the side
ports 295. Thus, this arrangenent is advdit-ageous as it provides a nore or
| ess uniformflow 15 rate-anplified flushing water fromeach of the jet
punps 290. The jet punp cluster 298 can be configured to match different
confi gur at i GRCofthen PoukanezzRwi2utetheoiet DXRSHSRA 1R BRRAR- 44, for
exanple, for a horizontally elongated Z waterspout outlet 106 the jet punps
290 coul d ar iSenteati @ 20ow-materanwkified Fhashibag watertis degtedrowl r anged
for a triangular Z waterspout outlet 106, as shown in Figure 45. An

el event h enmtasiamhtthel Lhleewlde fiese eadohd ofVWhhé ejetn purpspreoediThis

enbodi mrents a flow of water having a flowrate anplified by jet punp is

jetted out fEQR-GRA-PRINMH1iFIedd F1UNE P Wa e t £AGh Nabharkiay tdye _
el eventh enbodi nent is characterized in that the flow of flushing water is

jetted -%ﬁgomé S Rhg&a{ﬁéyi&ietpoﬂﬂ %f%gttehg?geg&gé%tld@in body

10l1la. Figur e confirguration of a toil rding to the
el eventh enbodi.nent. .In the_case,o tojlet 310. separate jet, punps are
ised 1o amp bt e Lrs; BEEE 14 il iPheF Al pir BREA SAMH R T 160
and the flowto be jetted out. to the rimchannel 103. Mre specifically,

the toil et PRFrigFaance| iR ANGiEIAR JRLRT SFORIMY 15 LRjRinea gl pe as
that of the toilet 100A of the second enbodi mrent shown in Figure 14, and
al so a cl earihegfdonfrate ampdafikatien and shefingkantanequspélaw ndf@ of the
toilet 260 of the seventh

increment, like as in above-mentioned embodiments.

10 The jet pump cluster 298 is configured to conform to
the shape of the Z waterspout outlet 106, so there are no
extreme differences in the involvement of flushing water
involved via the side ports 295. Thus, this arrangement is
advantageous as it provides a more or less uniform flow-
15 rate-amplified flushing water £rom each of the jet pumps 290.
The jet pump cluster 298 can be configured to match
different configurations of the Z waterspout outlet 106. As
shown in Figure 44, for example, for a horizontally elongated
Z waterspout outlet 106 the jet pumps 290 could arranged in
20 a horizontal line, or in a triangular arranged for a
triangular Z waterspout outlet 106, as shown in Figure 45.
An eleventh embodiment will now be described. While
in the preceding embodiments a f£flow of water having a flow
rate amplified by jet pump is jetted out f£rom one point on

25 the bowl part main body 10la, the eleventh embodiment is

characterized in that the flow of flushing water is jetted



enbodi ment shown in Figures 32 and 33. Wth reference to Figure 46, to jet
out the flow rate-anplified flushing water fromthe Z waterspout outl et
106, like in the toilet 100A, the toileti2310 has a flushing 15 water
reservoir 104 in the bow part 101 part and a spout nozzle 35A at the back
(on the left, in the draw ng%3 of a Z water conduit _161A. Wen fl ushing
water is sUPHl ifePm @ PAETERELY PERPNES QN ithe BewdoRAEE RN tRAAY 137A, a
flow of the flowrate-anplified flushing water in which flushing 20 water
fromthe fllild.ngFRiguse Aésehowsr the4corfigyvavien Wi aomidettaiithg hol e
141 at the lower end is jetted out fromthe Z waterspout outlet 106 toward
the inlet Ja}:lcoﬂaisrg to khel Blehenthi émbo@bflent he Ihothet c84€ dlstiee channel
part 262 with a Z water conduit 161B, a flushing water 25 reservoir 104

by the rimigow 3apd @e%a%&'ﬁe G@%Zb&n§§%ﬁ ukB8 &Ml fiyhnd MBdwer conduit
161B(onther|ght in t - drawing) for jetting out the
when

flow raje- %‘Etf | ”ﬁ%@ Y?tfq'itz@ tﬁb‘%u] g%%h%@e’a

fl ushi ng wa er supp he spout nozz B via %e connec i on tube
137B, a flaqw of i fied ushi.n t i n_which, f | ushi ng
wat er fromt[‘hg f?%’%‘ﬁ‘?‘i "%ﬁ?‘g% eSHP 3\@%49?'}£?i %5&%%3% (EQ'FelXNater
supply conduit 263 is rovved out_ to the bow part 101 via the rimwater

out | et 132.thestpdlefe3: UneSerttRIRMY CORELgPEaRLAD Hhafudscef dhe he toil et

310 isrim/ jet / rimwater cleaning. Each rim10 water cleaning, the
fl ushi ng watame tgperasmthat if4thesoilet 100A of the second embodiment

shown in Figure 14, and also a cleaning configuration that
10 is of the same'type as that of the toilet 260 of the seventh
embodiment shown in Figures 32 and 33.
With reference to Figure 46, to jet out the flow-
rate-amplified flushing water from the Z waterspout outlet
106, like in the toilet 100A, the toilet 310 has a flushing
15 water reservoir 104 in the bowl part 101 part and a spout
nozzle 35A at the back (on the left, in the drawing) of a
Z water conduit 161A. When flushing water is supplied to
the spout nozzle 35A via the connection tube 137A, a flow
of the flow-rate-amplified flushing water in which flushing
20 water from the flushing water reservoir 104 is involved via
communicating hole 141 at the lower end is jetted out from
the Z waterspout outlet 106 toward the inlet 121.
Also, like in the toilet 260, the toilet 310 has a
channel part 262 with a Z water conduit 161B, a flushing water
25 reservoir 104 by the rim below, and a spout nozzle 35B at

the rear of the Z water conduit 161B (on the right, in the



repl eni shed. The toilet 310 has a switching valve 41A. Figure 47 is a
transverse cross-sectional view of principal parts of the switching valve
41A, and Figure 48 is a sinplified | ongiltiidi nal cross-sectional view of the
15 swi tching valve 41A. As in the switching valve 41 of the first

enbodi nent, _the switching val ve 41A switches rim/ jet / rimwater cleaning
sequent i al | ¥FawiRg s fier Hietdirg eutsthe Hakowr sah exré‘"li‘&é-lfﬁ&d4§ weh&nREn i nfl ow
port 45, rimport 46 and jet port 20 47. The outer wall 52 of the valve
el enent 50 wakern frawttheorimnclzaniel 193 .e Blous hathdrs fAlushing water

communi cation with the inflow port 45, a second conmunicating hol e 61 that
is initiallysisuppifiaMiccathespothnbhelei3pHOia ¥ite cornkictd onofdbei cati ng

hol e 62 that secondarily comrunicates with the 25 jet port 47, and a
fourth Comm@mata fgobcﬂiefﬁéwtbatesaﬁﬁfﬂﬁféﬁ I RRTRYN S8 L3 bk he i m
port 46. As in the -114- switching valve 41, therim/ jet / rimwater

cl eani ng_ Sepyghoeo fwgﬁgﬂ&ﬁhmg ¥Rbes A Ard Se £TLECLECLEY 19 sgauence of

conmuni cation se communi ca |ng and e ports concerned.

The connectjon jube 137B.is conne t he m he

connect i on Jf?l‘f)%i‘i%‘?&”tao wf”é?rpsblfqp O\#Pﬁtr%%é Je%%g‘qw(? f’Bg t t he
swi tching val ve 41A also has a repl eni shrrent port 80 disposed in opp05| tion

to the rimbpRe P RaFhel QW@ B8 rdyatarsopplekehdary feed 10  pipe

264 is connected to the replenishnment port 80 by neans
As in the first embodiment, the cleaning sequence of

the toilet 310 is rim / jet / rim water cleaning. Each rim
10 water cleanirig, the flushing water reservoir 104 is

replenished. The toilet 310 has a switching valve 41A.

Figure 47 is a transverse cross-sectional view of principal

parts of the switching valve 41A, and Figure 48 is a

simplified longitudinal cross-sectional view of the
15 switching valve 41A.

As in the switching valve 41 of the first embodiment,
the switching valve 41A switches rim / jet / rim water
cleaning sequentially. The switching valve 41A has a valve
casing 42 with an inflow port 45, rim port 46 and jet port

20 47. The outer wall 52 of the valve element 50 has a first
communicating hole 60 that is always in communication with
the inflow port 45, a second communicating hole 61 that is
initially in communication with the rim port 46, a third
communicating hole 62 that secondarily communicates with the

25 jet port 47, and a fourth communicating hole 63 that

subsequently communicates with the rim port 46. As in the



of tapered thread 80a at the outer wall 52, as shown in Figure 48. The
switching valve 41A also has fifth and sixth conmuni cating holes 81 and 82
that can overlap with the replenishmentlport 80. The fifth and sixth
communi cating 15 holes 81 and 82 are fornmed at the front side with
reference to the plane of the Figure 48 drawi ng sheet. The fifth

communi cati'ﬁ‘@lﬁﬁq‘g"‘%l"? Ver f‘ingégeSG%{‘s /toj‘%fvegl’éﬁntﬂét?ﬁpf’éﬁﬁgﬁﬁﬁnt port
80 when the valve elenent 50 is noved to the left to a first position at
whi ch t he jeeapenee 49fakhe2Fvwitchanghivied veorkhdnilsnt¢Flpdis® 2 ther| ap.
And the sixth communicating hole 82 is arranged so as to overlap the

repl eni shnes¢gpendce 8 edmmman ivsa tiain/betwvear thesSe commuviach tfiurd helesef t ward
beyond a second position at which the rimport 46 and the fourth

communi cat i aga hehe Goreerdaicerdtfed. ThelebhhBgtastd repecni SiHens of
flushing water are effected by the switching valve 41A as follows. Valve

- 115 -cope | ry£Cl i LehEl (e [ A=Yed ' bow part
is the ganeégéﬁ%)ﬁ%%&o%&ttﬁ?g\%ﬁt (B:ﬁrﬁg&\&/a ve\ﬂ‘!él?{:Lefa csogl nles t&%yltgir)lgeg??

descri bed. We he cl eani ng button is pressed the valve element 5 50 is in
t he initialt%o@lli&’i?)ent, %(grqt h‘g’supply of water flows via the rimport 46 and
t he connection tube 137B to be jetted out_to the rimchannel 103 fromthe
spout nozzl e 35BV1HRLHIFERE (ReFiPHFER AP EFLtEhIRg VRV ot 12 he | | ow
rate-anplified flushing water by a jet punp constituted by 10 t he spout
nozzl e 35B &kRP thits 2 Repienishment ProiB80 Shspeged in opposition to

the rim port 46 at the valve casing 42. A supplementary feed
10 pipe 264 is connected to the replenishment port 80 by means
of tapered thread 80a at the outer wall 52, as shown in
Figure 48. The switching valve 41A also has £ifth and sixth
communicating holes 81 and 82 that can overlap with the
replenishment port 80. The fifth and sixth communicating
15 holes 81 and 82 are formed at the front side with reference
to the plane of the Figure 48 drawing sheet. The fifth
communicating hole 81 is arranged so as to overlap the
replenishment port 80 when the valve element 50 is moved to
the left to a first position at which the jet port 47 and
20 the third communicating hole 62 overlap. And the sixth
communicating hole 82 is arranged so as to overlap the
replenishment port 80 when the valve element 50 is moved
further leftward beyond a second position at which the rim
port 46 and the fourth communicating hole 63 overlap.
25 Jetting and replenishment of £flushing water are

effected by the switching wvalve 41A as follows. Valve



the rimwater cleaning is achieved wth the flowrate- anplified flushing
water jetted out fromthe rimwater outlets 132 to the bow part 101. The
flowrate-anplified flushing water sets - a powerful vortex flowin the
pooled 15 water, efficiently producing siphon effect that results in the

early start of the ensured filth conyveyance and thge toilet bow ¢l eaning,
as desori beOPBERDIGN QT (FAPaIdh PR, IRAE SRS ERTST LT HE 1M dREontBethe

flushing water _inflow chanber 58, the valve elenent 50 is 20 noved

| eftward frBevimRATHilSs dhepsame jasnh thatof ithe swiirbinporerbesi4li.of0 so water
fromthe water supply source passes through the jet port 47 and the
connecti on fabenlg7Briefihedepmuibethzzl e 35A and is jetted out toward the Z
wat er spout outlet 106. The flow fromthe Z waterspout outlet 25 106 is

the flow of the Whew tkd eldapink Bdttbnsiy pFevakartihy vdierd ellepep
conprised of the spout nozzle 35A and the -116- Z water conduit 161A. So

that, tBe jgh #atiqf thbei fhl poddRievedsdide thagph vaﬁéﬁ-xambgéi ed

flushing water jetted out fromthe Z waterspout outlet 106 toward the inlet

achi eved by LRENLF B HBAENF BRI EhpR AP LEAR BBckem Dot ng

wat er, as descrj bed before, At thjs_ point the fif;:h [of0) nicating hole 81
and the repPBhik® Tig: £hapng e“?%lpt?r% PBRt {2 ‘?é*rs%or’r'irﬂﬁ fromthe

wat er supply source flows into the_flushing water 10 reservoir 104 via
the repl enigh@(\gnftopcﬁhe gpimnghgpeel 103 is the flow of the flow-

rate~amplified flushing water by a jet pump constituted by
10 the spout nozzle 35B and the Z water conduit 161B. So that,
the rim water cleaning is achieved with the flow-rate-
amplified flushing water jetted out from the rim water
outlets 132 to the bowl part 101. The flow-rate-amplified
flushing water sets up a powerful vortex flow in the pooled
15 water, efficiently producing siphon effect that results in
the early start of the ensured £filth conveyance and the toilet

bowl cleaning, as described before.
As the flushing water continues to flow into the
flushing water inflow chamber 58, the valve element 50 is
20 moved leftward from the initial position to a first
transition position, so water £from the water supply source
passes through the jet port 47 and the connection tube 137A
to the spout nozzle 35A and is jetted out toward the Z
waterspout outlet 106. The flow from the Z waterspout outlet
25 106 is the flow of the flow-rate-amplified flushing water

by the jet pump comprised of the spout nozzle 35A and the



suppl ementary feed pipe 264. That is, in the preceding ri mwater cleaning,
flushing water fromthe flushing water reservoir 104 was used, so here this
water is replenished to prepare for t idl%iext rimwater cleani ng. 15

As the flow of flushing water into the flushing water inflow chanber 58

conti nues,the val ve el 50 LS ved further leftwacrd fromgthe first
transition? pRaYTeY o%orf‘ﬁ‘ﬁgt”?gééhd #? aﬂg‘?h et 9]:88&??(5??9%? er from
the water supply source again flows through the rimport 46 and the 20
connect i orAeHeVad Vi thothe E1eBohR tanampLl Ehushingsiates datted the rim
channel 103. At this tinme, the f low rate-anplified flushing water is
jetted to owe fxem tber &€ walerspout wartdetcleantoward Hdw ipaet 1®1. and
beconmes the pooled water in the bow part. 25 In the switching val ve

41A, ther e Tite eneuried fibehvednvey@me and5the ccdilete bokeyondai iveg second
transition position -117- and the flow of water fromthe water supply

val ve 305 410t a8HOWGRACOR itheESjet Rateft BeEanOAL RMitRD trY | PY&wI the
flushing water into the flushing water inflow chanber 58 noves the val ve

el ement 5010, 14461 £ e 441 Ga3BE0Nd Sae LEARELA| BReg0S] i on.  This

brings, as describe ove, e ~si xt'h conmunicati ng ho I nto overl ap
with the repl en] nt _paQr 0, 80 ter fromthe ter supply source is
led the into t%ég{fﬁ[ﬁ gﬁéﬂ‘%a%éf%ﬁ\eglcﬁg‘mﬂgicﬁ ?ﬁ’ﬂvg?]ae t&ﬁregggpﬁ:lé‘hi shment
port 80 and spouted into the flushing water 10 reservoir 104. That is,
al t hough t¥RPIRRETIReNt po&t BPgpyerlap, so some of the water coming

from the water supply source flows into the flushing water

10 reservoir 104 via the replenishment port 80 and the
supplementary feed pipe 264. That is, in the preceding rim
water cleaning, flushing water from the flushing water
reservolr 104 was used, so here this water is replenished
to prepare for the next rim water cleaning.

15 As the flow of flushing water into the flushing water
inflow chamber 58 continues, the valve element 50 is moved
further leftward from the first transition position to a
second transition position. So that, water from the water
supply source again flows through the rim port 46 and the

20 connection tube 137B to the spout nozzle 35B and is jetted
out to the rim channel 103. At this time, the flow-
rate-amplified flushing water is jetted to the bowl part 101,
this water cleans the bowl part 101 and becomes the pooled
water in the bowl part.

25 In the switching valve 41A, there is room for the valve

element 50 to travel beyond the second transition position



the flushing water reservoir 104 by the ri mwater cleaning succeeding the
jet water cleaning, the flushing water spouted at this tine replenished the
wat er stored in the flushing water resed¥oir 104. This prepares for the
next 15 toilet bowl cleaning, or the first rimwater cleaning at the tine
of the toilet_bow cleaning. On conpletion of the above-described second

r epl eni shmedtd dihe FdoM QENVALETARAM theeWREEErSURRYY alyle d0506nahut s of f
the supply. Therefore, the valve elenment 50 returns to the initial position
after 20 shomikt contdhuese sdcofurthgy enoshimningf infféow| wehi tigewat er in
the sane manner as the switching valve 41. In accordance with this toilet
310 of the £leseivd watwdiirerd the dlushaan wrgtper inflewcehaabebes®bt ai ned
with a small anmount of flushing water, carrying out the rimwater 25

cl eani ng bymdpdd i #1e QrH1vieD eliBieht M56NBONEhe HAF 2 &fild@Woef the second
flowrate-anplified flushing water produced by jet punp, -118- which

flow inpart : po r@s\eﬁt] el N ﬁb‘qyg i escends
fromt % ri?nré%é/n%é%ﬁ n%ﬁ%&%?'a%l rectl sxgjsét ?%Bﬁ? owb(ﬁ%%kgal-ar'a 1é‘gjarrpl ified
fl ushi ng wat er, .produced .by j.et p , Lch,flowis jetted directly fromthe
Z5 maters%’c?ﬁi‘flg)ou??"g?urﬁ%ﬂ]t rg’rgrlﬁew!g Ietmbl SVG%ﬁgp\A/a‘g%{éht rgbélloz. I'n
the toilet 310, since the cleaning is carried out in the sequence of the

rimwater creRHHETRMNY BETHAGLr SEIMAATEFPRENS WRHRE SUDPHYOSRIRLER i | i zat | on

of the switching 10 valve 41A, as described above, this ensures the bow
surface is led the into the supplementary feed pipe 264 again via

the replenishment port 80 and spouted into the flushing water

10 reservoir 104. That is, although the water is taken from

the flushing water reservoir 104 by the rim water cleaning

succeeding the jet water cleaning, the flushing water

spouted at this time replenished the water stored in the

flushing water reservoir 104. This prepares for the next

15 toilet bowl cleaning, or the first rim water cleaning at the

time of the toilet bowl cleaning. On completion of the

above-described second replenishment of the flushing water,

the water supply valve 105 shuts off the supply. Therefore,

the valve element 50 returns to the initial position after

20 completion of the second replenishment of the flushing water
in the same manner as the switching valve 41.

In accordance with this toilet 310 of the eleventh

embodiment, high cleaning performance can be obtained with

a small amount of flushing water, carrying out the rim water

25 cleaning by jetting out to the rim channel 103 a flow of

flow-rate-amplified flushing water produced by jet pump,



purification, the filth conveyance and the toilet bow cleaning. In
addition, after the rimwater cleaning, the flushing water reservoir 104 is
kept replenished with the flushing waterifgetted fromthe supplenmentary feed
pi pe 264, 15 ensuring that rimwater cleaning with the flowrate-
anplified flushing water is reliably acconplished each tinme. Although in
the toil et ¥dcicEdrwi Ipants Revabtes tedde bedled svatnth ianbodibawk , t he
rimwater cleaning with the flowrate-anplified flushing water and the jet
water 20 gaxdnangl twdeseendshirdn diver aie; amd cleanify bghantimedttely i s
spouted toward the inlet 121 of the waste trap 102, this may be enbodied in

the foll ow negttyd &lbRnee flowdrhiteshmpal faéd Flustihd fhter pddhiced
configured to provide vortex-flow cleaning, nanely, cleaning by the 25

flowrate-a i fled shij I e % X ow i n the
bow part 107, %éfiﬁﬁl:‘—ﬂpgu@gg}é@fﬁr?ﬁa%c%\%@eé &]:?LIZTL - \f;%r?g%llﬁoﬁhlgnvﬁ
arrangenent is used co | S] rimwater cleanj by .t,he

flowrate-a %qris&?uf %H-%tq\%& t?w%ﬁ%q‘_]he lﬂ)g?tlr'l%& égnqq}?gwﬁfit?hterap
flowrate-anplified flushing water jetted out along the path of the
upstream tuBd®2:22, as in 5 Figure 25. These variations also provide high
cl eani ng performance and water econony. A twelfth enbodi nent will now be
descri bed. This dfbddientetiles 3her Ringe Ade Ieleaninpt isstamgpeledyuti i cation
of the flowrate of the flushing water. Figure 49 is a 10 schemati c

di agram of dn etheuwrBfhiteiset] the tiign twatext alfeaning/the jet water

cleaning/the rim water through utilization of the switching
10 valve 417, as described above, this ensures the bowl surface
purification, the filth conveyance and the toilet bowl
cleaning. In addition, after the rim water cleaning, the
flushing water reservoir 104 is kept replenished with the
flushing water jetted from the supplementary feed pipe 264,
15 ensuring that rim water cleaning with the flow-rate-
amplified flushing water is reliably accomplished each time.
Although in the toilet 310 according to the above
described eleventh embodiment, the rim water cleaning with
the flow-rate-amplified f£lushing water and the jet water
20 cleaning wherein the flow-rate-amplified f£lushing water is
spouted toward the inlet 121 of the waste trap 102, this may

be embodied in the following variations.
In a first variation, the toilet 310 is configured to
provide vortex-flow cleaning, namely, cleaning by the
25 flow-rate-amplified flushing water that also sets up a

vortex flow in the bowl part 101, as in Figure 35. In a second



the twelfth enbodinent. This jet punp 360 takes the place of the spout
nozzl e 35 used in other enbodinents. The jet punp 360 has a spout nozzle
35a corresponding to the spout nozzle 331%f the preceding enbodi nents, a
first 15 tubul ar body 362 and a second tubul ar body 364. The first
tubul ar body 362 is attached with the tip of the spout nozzle 35a inside,
and has si dé2pbRtE0mEENT FALRARISMEBGULS | HEBRY SOPPXESIRG (T p¥ateFer al -
surface thereof for | eading water into the through hole 363 of the first
t ubul ar bodyleseinglhy 2be fieworate-tanplafieddflgsning walteached jeth the tip
of the first tubular body 362 inside, and has side ports 367 fornmed at
equal i nt erwater acDednlidd oy et Fioad - ratef-amp 1t feedof 1tshihe awla bgr wat er
into the through hole 366 of the second tubul ar body 364. 25 Wat er

froma wat e?eﬁt’é@'%@%cﬁ@; itheSURRhI 8 £Ke tls SROIM tR®ezh92358s5ViA the
connection tube 137. As the water -120 - jetted out fromthe spout

nozzl e 35a ro o) 6 L2l e roundi ng

t hr oughgt helpjgiglgé p%?r)]t sugg%%gkégﬁ%%}r%,é%?l ]gl\;\?‘?%qée%%ﬁ(i ?Jl'%%['y%shi ng
water after the first-stage flow rate anplification and 5 instantaneous
flow rate iPRTEMEMDTS as'%d‘faett?rf FENPCAY -t hr ough hol e 363 in the direction

i ndicated by the solid black arrow. As the water passes through the through
hole 366, this AfFsgifbheemRplineal widflydwvhde dRseFibednyolRids
surroundi ng water through the side ports 367. As the result, 10 a

f1 ow r at e- cemppodinent |[Lgsbhagackerized byr atmel tlecdhagesampdification

of the flow rate of the flushing water. Figure 49 is a
10 schematic diaéram of a jet pump 360 used in the toilet of
the twelfth embodiment. This jet pump 360 takes the place
of the spout nozzle 35 used in other embodiments.
The jet pump 360 has a spout nozzle 35a corresponding
to the spout nozzle 35 of the preceding embodiments, a first
15 tubular body 362 and a second tubular body 364. The first
tubular body 362 is attached with the tip of the spout nozzle
35a inside, and has side ports 365 formed at equal intervals
around the peripheral surface thereof for leading water into
the through hole 363 of the first tubular body 362. The
20 second tubular body 364 is attached with the tip of the first
tubular body 362 inside, and has side ports 367 formed at
equal intervals around the peripheral surface thereof for
leading water into the through hole 366 of the second tubular
body 364.
25 Water from a water supply source is supplied to the

spout nozzle 35a via the connection tube 137. As the water



flow rate anplification and instantaneous flow rate increnent

fromthe through hole 366, as indicated 15%1; he shaded arrow. Thus,

jetted out formthe jet ponp 360 is one

15

Fi gures 14 #%Ht®4 4R

jected to nmulti-stage fl

anplification and instantaneous flow rate increment. Using thi
punp 360 |n$tead of o] nozzI 35 used_Ln the arr enents. shown in
(538 the 35 hee

n'lsﬂﬁu t DQFZ{Re3PRSPRAGSHD]

tube 122 as shown in Fi gﬁre 25, results in a flow of flushing water

mul ti - st agethrewshdrole
I ncrement that provides high cleaning perfornmance.

é ahf)ljtft‘t%lé’quo FugnguprAipgnthreuals theogidet

I s spouted

the fl ow
ow rate
s jet

DRIR hERBpst r eam

Wi th
e

Wth the jet punp 360,

wat er econopyrts 3a6So sisvedresutt, oal ¥loweraticeamplippied@dflushindpe wat er

supply source to the spout nozzle 35a is needed. 25 Mor eover ,

in the

j et ponp 36Qapecoafoscethe Ehestvetisd £Ibwdiraest ampherspatiomoggde 35a,

first tubular body 362 and

-121 - second tubul ar body 364 can be handl ed

as a si ol ey devinieandfliehesbiPlidteesiddifuldiitk 6 Gpbbirad lacae pagts to the

toilet.

bodi es are

exanpl e,
front of the sgout noz&l e 35a, and the second &) bod 364 fromthe
PTE,

front of th&F

10

e R hBp A tn TR 4 300

¥st AfubBearebshyPasses Fry 5aPatelenBE.

through t he egaces between the first tubular body 362 and

10

15

20

25

this low-rate-amplified flushing water involves
surrounding water through the side ports 367. As the result,
a flow-rate-amplified flushing water after the second-stage
flow rate amplification and instantaneous £low rate
increment is spouted from the through hole 366, as indicated
by the shaded arrow. Thus, the flow jetted out form the jet
pomp 360 1is one subjected to multi-stage flow rate
amplification and instantaneous flow rate increment. Using
this jet pump 360 instead of the spout nozzle 35 used in the
arrangements shown in Figures 14 and 21, and positioning it
at the rising point of the upstream tube 122 as shown in Figure
25, results in a £low of flushing water with multi-stage flow
rate amplification and instantaneous flow rate increment
that provides high cleaning performance. With the jet pump
360, water economy is also served since only the water
supplied from the water supply source to the spout nozzle
35a is needed.

Moreover, in the jet pomp 360 accordance to the twelfth

embodiment, the spout nozzle 35a, first tubular body 362 and

VWhile in the jet punp 360 the spout nozzl e"35a and the 5 tubul ar

sposegyzgl%géroglt 4gl??lgm t he

nvol ved



t he spout nozzle 35a and between the first tubular body 362 and the second
tubul ar body 364. The nulti-stage flow rate anplification and instantaneous
flowrate increment is still attained evEd-when the spout nozzle 35a is
separated from 15 t he tubul ar bodi es. Such an arrangenent woul d al so
elimnate the need to provide side ports respectively in the_ tubul ar
bodies. A ttﬁerc’(%ttﬁbéﬁﬂ&j?ﬂ%ﬁ@% ISE0N B an A% 8dSinge tdiiie of the
thirteenth enbodi nent is characterized in that 20 the flushing water in

t he fl ushi ngvhiegthersimpldifi@isr the4 tiask i |fiddiing dhelsewpsirtsoror ddwed air
fromthe nozzle, in contrast to the other enbodi nents that use a fl ow water
froma spouttogidzti.e 35 to involve the flushing water. Figure 50 is a
schematic diagramof a toilet 370 according to the 25 thirteenth

enbodi ment.  The wfiillecin3tie R PBuMBl P60 THRPEYoHE GlwdH IS36R0ANE Q) | ust
for supplying the water to be -122- pooled in the bow part 101. For

this, afger iﬁfl n der Y. i Sm opens
t he pat hg f r(%ﬁ%%%?gﬁlé%upp iﬁgggrr:%ég?bre&aet%rﬁ%g?rrfsge% tPlrarea onl 1}1 and | eads
a prescribed ampunt .of flushin ter.as.th er tq 5.b ooled in the
bowl part 1GEPARRTale {TORRTIRIR oFPf e FROSHRR G 22 BRERR™1 1 104
Is replenished at the sane tinme. The toilet 370 has an air nozzle 372 at

the rear (oftishosess gepppateln fuom FhaviTRpt 6f R sPandt BPZELAAAE. 161 10

formed bel ow the flushing water reservoir 104. The air
and the second tubular body 364 from the front of the first

tubular body 362. Flushing water could then be involved

10 through the spaces between the first tubular body 362 and

the spout nozzle 35a and between the first tubular body 362

and the second tubular body 364. The multi-stage f£low rate

amplification and instantaneous flow rate increment is still

attained even when the spout nozzle 35a is separated from

15 the tubular bodies. Such an arrangement would also

eliminate the need to provide side ports respectively in the
tubular bodies.

A thirteenth embodiment will now be described. The

toilet of the thirteenth embodiment is characterized in that

20 the flushing water in the flushing water reservoir 104 is

involved in a flow of compressed air from the nozzle, in

contrast to the other embodiments that use a flow water from

a spout nozzle 35 to involve the flushing water. Figure 50

is a schematic diagram of a toilet 370 according to the

25 thirteenth embodiment. The toilet 370 has a water supply

mechanism (not shown) just for supplying the water to be



nozzle 372 is fastened watertightly to the toilet bow wall 101c with the
tip of the nozzle located slightly back froma | ower end port of the
flushing water reservoir 104, and is codfected to a conpressed air source
conprised by a 15 conpressor 374. Thus, the air nozzle 372 and the Z

water conduit 161 forn1a'et9%gy. The airnozzl e372 is controlled by a
control | er BYBLedin &860RCEL (RATYHELLal E9%Hhuis . pERER thhbow Parki 378,

the controller 376 starts and stops the delivery of conpressed air fromthe
conpr essor 13gs bemn cleanedrhbe,wakeih supplayameabarigmapdans $bat péitbm t he
control panel 378 to the controller 376 and the conpressor 374 sends the
conpressed from Hheewater mpply 8dir¢etforoatprdserdmed ehnedndiyr, ahda

hi gh-vel ocity, high-pressure to the Z water conduit 161. The passage of

this conpressgds & brédcribba@burdthe rZeyY@éeing Wakert ad Gthdfateat £§ an
ej ector effect that involves flushing water fromthe flushing water -123

LSS0 oo S A S bd oW 00, SPOM St CHIM Gaped 1) 1 he

state of the flow rate anp ron and’ t oW Trate

i ncrement by t I nvol venent of 5  flushing water fromthe flushing water
eservol 160 Fshie HRER TaReEr AU LD ARPLoRA PR Y B TS 7
wat er spout outlet 106 toward the inlet 121. The m xture of air and flushing

water flushe¥®n the state of the flow rate anplification and the

i nstant aneous flow rate increnment and 10 cleans the bow part. Thi s
enabl es high cTeanteilet 370 has an alr nozzle 372 at the rear (on

the left side, in the drawing) of the Z water conduit 161

10 formed below the flushing water reservoir 104. The air
nozzle 372 is fastened watertightly to the toilet bowl wall
101c with the tip of the nozzle located slightly back from
a lower end port of the flushing water reservoir 104, and
is connected to a compressed air source comprised by a

15 compressor 374. Thus, the air nozzle 372 and the Z water
conduit 161 forma jet pump. The airnozzle 372 is controlled
by a controller 376. In response to optical signals from
a control panel 378, the controller 376 starts and stops the
delivery of compressed air from the compressor 374.

20 Thus, when a cleaning signal is sent from the control
panel 378 to the controller 376 and the compressor 374 sends
the compressed air, the air nozzle 372 jets out the
compressed air at a high-velocity, high-pressure to the Z
water conduit 161. The passage of this compressed air

25 thrdugh.the Z water conduit 161 generates an ejector effect

that involves £flushing water from the £flushing water



performance to be maintained. Also, there is no need to jet out flushing
water fromthe water supply source, so the small anmpunt of water in the
flushing water reservoir 104 is enough f18%-fl ushing out filth.

Specifically, 0.5 to 2.0 liters 15 water is needed only. Wter econony is
therefore enhanced, Mreover, only water enough to conprise the water to be
pool ed in tﬁESEBV\PlEa?-? 101 needs to be supplied fromthe water supply
source. Water does not need to be supplied fromthe water supply source for
t he purpose of basny gdesttldd auilowof spouteldiaiirohcompyeasse@ssimf inhe
pressure of water supplied fromthe water supply source, conpressed air can
be deliverethat atabasteft yhessflew byrdttee @mplrificartidnd. aAd stuhb, high

cl eani ng performance and wat er econony can be realized even where the

avai | abl e seh¥t&Rt4REEHs SEDOYrRtESSHELehENBSDY 0¥hEd invasvahnentdo. 3
kgf/cnferr], and even when the water supply pressure becones | ower as

around Q.3 ng%ﬁg%gng;t%f%&r 't}aet £138A2R6 fgAYer reseriir ﬁﬂ@rewerefore

enabl es Io ype toi S i Nat &l I'sd I'n A broa range of
ar eas. dvant a to continue.t e t co air fromthe
o r hozsl e 998 RGNS SRR wiisoonfids, OebranditioR e B RkeREPPREp 105 i s
no nore. |f siphon effect should collapse for whatever reason, allow ng

filth to fI@Wbﬁ*éklgﬁtt%‘f’a’t"ﬁe”&ﬁ)s%‘ﬂe%‘in 3oe The migdure: o aiBnpRessed air
can blowthe filth in the filth hopper part 112 back into the upstream tube
122 and out finshingowgiterhefdwhes r bamthgbestite 9f3the flow rate

amplification and the instantaneous flow rate increment and

10 cleans the bowl part. This enables high cleaning
performance to be maintained. Also, there is no need to jet

out flushing water £from the water supply source, so the small
amount of water in the flushing water reservoir 104 is enough

for flushing out f£ilth. Specifically, 0.5 to 2.0 liters

15 water is needed only. Water economy is therefore enhanced.
Moreover, only water enough to comprise the water to

be pooled in the bowl part 101 needs to be supplied from the
water supply source. Water does not need to be supplied from

the water supply source for the purpose of being jetted out.

20 In addition, regardless of the pressure of water supplied
from the water supply source, compressed air can be delivered

at a constant pressure by the compressor 374. As such, high
cleaning performance and water economy can be realized even
where the available service water supply pressure is as low

25 as around 0.3 kgf/cm?, and even when the water supply pressure

becomes lower as around 0.3 kgf/cm’regularly or seasonally.



A fourteenth enbodiment will now be described. The fourteenth enbodinent is
characterized in that it envisages the toilet being used in areas where the
wat er supply source has a | ow supply pT]ezéSure, i ncl udi ng on a seasonal

basis. 15 Figure 51 is a schematic drawing of toilet 400 according to the

fourteenth odipent . Wil e the toilet 400 es.the sane cl eani.ng sequence
of rim wat e&ggfseiiﬂgﬁaf?r?e?nﬁﬁf"e? lﬂwézfﬂilﬁﬁuﬁ%iﬁmtﬂ?efoﬁ%ﬁ |%b§g t he
foregoi ng enbodi nents, it _has _separate flushing water supply systens for
the rim 20 inskaldedciBaai RFOaABTt Kangetohel®8#3%4 eani ng usi ng fi ushi ng wat er
jetted into the bowl part 101. Wth reference to Figure 51, the toilet 400
has a stopcock 402 ishafivastageeestie contdnnet &o jeppdyt sompressed i s

normal Iy open. The downstream si de of the stopcock 402 25 divides into a

rimfeed chamerofOthémdranpetlé eend eranneftedGiphion effetedbiteanel 404
has a rimvalve 408 controlled -125 - by a controller (not shown). Wen

the ring valiye +f@8yhst8PeFap flass ANHo RS £E . T T@Ns i PRoNEE fe SLIRRIOGIRPUT CE i S

supplied directly to the rimchannel 103. That is, flushing water at the

I eed Chithof0fcLoprRL IS A OGN Ei50) B0 Biabled o the

ri mchannel” "I ( _ ( he ri'mwater outlets
Final i m SpPs PRRHAERoRm, FG0P G241 s RadoF o oBBOBAFEA TIF (A2 bowl par
101 and to replenish the flushing water reservoir 10 104.
blow the £ilth in the filth hopper part 112 back into the
upstream tube 122 and out the through the downstream tube
10 123.

A fourteenth embodiment will now be described. The
fourteenth embodiment is characterized in that it envisages
the toilet being used in areas where the water supply source
has a low supply pressure, including on a seasonal basis.

15 Figure 51 is a schematic drawing of toilet 400 according
to the fourteenth embodiment. While the toilet 400 uses the
same cleaning sequence of rim water cleaning / jet water
cleaning / rim water cleaning as the foregoing embodiments,
it has separate flushing water supply systems for the rim

20 water cleaning and the jet water cleaning using flushing
water jetted into the bowl part 101,

With reference to Figure 51, the toilet 400 has a
stopcock 402 that is connected to a water supply source and
is normally open. The downstream side of the stopcock 402

25 divides into a rim feed channel 404 and a jet feed channel

406. The rim feed channel 404 has a rim valve 408 controlled



The jet feed channel 406 is connected to the in port of a control valve 412
of a. pressurization tank 410, and supplies flushing water fromthe
pressurization tank 410. The jet feed ch#fnel 406 al so has a non-return
valve 405 15 to stop flushing water flowing fromthe pressurization tank

410. The out port of e control valve 412 is connected to a connection
Cube 137 ¢ haw BEontroulSroiRE FhavR ' o itieh binddmralve A e ot
Flushing water in the 20 pressurization tank 410 is supplied to the
spout nozzl &l3shdRgowgherh&TonAdet WaterusaPPdY. sSRurce tiise saPlded

enbodi nents, especially the toilet 100A of the second enbodi nent shown in
Fi gure 14, dheespdyt tnokhéerB8d ¢handialhddsd aThabheldacklughing/ wadtesr condui t
161 and oriented toward the inlet 121 25 via the Z waterspout outlet 106.

The flow of aftl tisdirigh BEE&IcHanmB1 b0 s fHe@presgate (Fowbréeéssilirs Fp)a j et
ponmp with the -126 - Z water conduit 161, is jetted toward the inlet 121

as a jets of 53 Lhpriaheranpld f0fl aHING09RRRA adhir BIE Gnd Bpwet vat er

cl eaning starts, and the filth conveyance and the toilet bow cleaning is

achi eved i {.Lgol] gir Bhe- -5y WAFBK! bESLLYSILRONGHET o TgheL g ve 4141

I
al sooper ated Dy a confrolTer.” nmeans e control valve _
sl ng v HaSaPl et L3Bbho0o B 00, e MLl o 2ot escr 1 Dec
supply of f lrlirsnhl:ungprgtfeere’d \:/i.isatcta hgrcf\?inc{]ee%ﬂaov?a{:gx? eto be pooled in the
bowl part 101 and to replenish the flushing water reservoir
10 104.
The jet feed channel 406 is connected to the in port
of a control valve 412 of a pressurization tank 410, and
supplies flushing water from the pressurization tank 410.
The jet feed channel 406 also has a non-return valve 405
15 to stop flushing water £lowing from the pressurization tank
410.
The out port of the control valve 412 is connected to
a connection tube 137 that has a Jjet wvalve 414 at an
intermediate part thereof. Flushing water in the
20 pressurization tank 410 is supplied to the spout nozzle 35
through the connection tube 137. As in the above embodiments,
especially the toilet 100A of the second embodiment shown
in Figure 14, the spout nozzle 35 is disposed at the back
of a Z water conduit 161 and oriented toward the inlet 121
25 via the Z waterspout outlet 106. The f£low of £lushing water

from this spout nozzle 35, which forms a jet pomp with the



137. This has the foll owm ng advantages. The flow pressure Fp in the jet
feed channel 406 varies depending on the status of other valves and the
|i ke, and may decrease to as | ow as aroud®-one-fifth of the feed water 15
stop pressure Sp that is the primary pressure setting. The control valve

412 allows fl us er pl.ed a_the f eed chann 406 at this

fl ow pressu% ‘T—€ g’ éﬁ“&l’: ?ﬁg §§E%?§a§°f"ffh“{ Lhe ntet Iglzﬁsﬂ?r?g 3&&t er whi ch
is pressed ug at feed water sto ressure Sp in the pressurization tank 20
410 is suppPFeuflevrRrteviitRbllind flpehing vaternatThaxafiones, the Jeken if the

fl ow pressure Fp should drop, flushing water supplied to the spout nozzle
35 i s al wayvadert bileahdng wdbetsst apdpthssfiid@tBpcoliteygnaat ahgil ahef | ow Q of
flushing water that can be 25 supplied at the pressure Sp and tank vol une

V was cal cutaigdt asoWlol bovaning -ik27achilevé® siizhe tie WE1GH-Fhee-
pressurization tank 410 can feed quantity Q of water to the spout nozzle 35

at the fseed 9B ¢FiedrARshANESAYEr. SPhe RISV W10 aﬁéé opb.‘i}agte
pressurization tank 410 is at feed water stop pressure S the vol une

of air is V r quatlon (PV=nRT), thefollovvlng rel ati onal
expre55| on égtéu gghé%qifg = nRT After the water has been supplied

ool e oreesug sglon nk g e Wae el Dl 1
in the pressurization tank 410 is maintained at a prescribed
pressure whereby the spout nozzle 35 is provided with a

10 constant supply of flushing water, via the connection tube
137. This has the following advantages.

The flow pressure Fp in the jet feed channel 406 varies
depending on the status of other valves and the like, and
may decrease to as low as around one-fifth of the feed water

15 stop pressure Sp that is the primary pressure setting. The
control valve 412 allows flushing water supplied via the jet
feed channel 406 at this flow pressure Fp to enter the
pressurization tank 410. Flushing water which is pressed
up at feed water stop pressure Sp in the pressurization tank

20 410 is supplied to the connection tube 137 at that pressure,
so even if the flow pressure Fp should drop, flushing water
supplied to the spout nozzle 35 is always at this feed water
stop pressure Sp.

The quantity of flow Q of £lushing water that can be

25 supplied at the pressure Sp and tank volume V was calculated,

as follows.



accordance with the relational expression, Siirﬁasmiﬂhﬂwaéeank vol une V

equal s the sum of > and quant | ty t he above
equation becones 13HIS SHEET HAS-BBEN) (V1 ~120) —nRT st at es t he
nmol nunber and teTper atRE%AGEDthe in the tank are equal ,

Sp) Vi= (1 + Fp)(V J_'TF Q/(Sp - Fp) Slncethe
toilet of this eﬂzﬂoﬁhﬁe‘?ﬁaﬁ% 1@I @Hﬁ@’d W%mwwpatéa@ﬁmm C8& f| ushi ng
wat er by jet punp, quantity Q was set at approxinmately 1.2 liters. The feed
wat er stop feedig@anpityliod Eptemstasdheaspau® nagzlenBérat thed feledw
pressure Fp at 0.5 kgf /cnferr], so air volume V1 is 1.8 liters. Nanely,
tank vol unmewstes 3s@obi t pressbiracesp, smakkumang veheneadtr 3ihitehs is
sufficient, the pressurization tank 410 can be nade small 5 enough to fit

in the bowl peaghu@kathsﬂytémqloAﬂsetatp@aeal wafés G \Wrdad @ sphe rim
wat er cl eaning. When flushing water is supplied fromthe pressuri zation

t ank 41 to e J u re Sp, the
pressuri zat | %)lﬁ Qﬁﬁ%ﬁﬂ‘% tﬁ]yg?igegés \Ql'lrr%r;g)@ %ﬁ%ga\é@é@tf rpRPWﬁ%ﬁdr t hat

pur pose. g ﬂll]‘ roce St of tfe toi | et, 400 WI l.I_now be descri bed.

Prior to th 8 Hﬁ 890’6% ALIoRAt | SHREESAHADOPIAI"She jet val ve 414 are
cl osed and the stopcock 402 is open, so water flows into the pressurization

tank 410 fromthe Jet
(1 + Sp)V1l = nRT

After the water has been supplied out, the
pressurization tank 410 will be f£filled completely with air.
10 As the pressure of the air is the flow pressure Fp, in

accordance with the relational expression,

(1 + Fp)V = nRT

As tank volume V equals the sum of the air volume V1

and quantity of water flow Q, the above equation becomes

15 (1 + Fp)(V1 + Q) = nRT

In these two states, the mol number and temperature of

the air in the tank are equal, so

(1 + Sp)V1l = (1 + Fp)(V1 + Q)

= ((1 + Fp) V1)/(Sp - Fp)

20 Since the toilet of this embodiment is cleaned using
the flow-rate~amplified flushing water by jet pump, quantity

Q was set at approximately 1.2 liters. The feed water stop



15 feed channel 406. 1In addition, the pressure of cleaning water in the
tank is increased to the feed water stop pressure Sp before the cl eaning
process. Wien a cleaning button on a codffol panel (not shown) is pressed,
the rimvalve 408 opens. So that, flushing water 20 Is supplied to the

rimchannel 103 fromthe water supply source, the rimwater cleaning is
achi eved f OPTEFRURS P (WAS QEeP& ﬂﬁmﬂnéaﬁ%oﬁﬁe%r&egerﬁﬁed above.

Then, sinultaneously, the rimvalve 408 closes and the jet val ve 414 opens,
and the pre@shirkgRcmy. usni a4t ierlume Yisdsphi Bdlpeers ¢ o Nemelypotiankozzl e 35
via the connection tube 137. The flushing water is spouted out with high
speed at theolwee Vis 312%itatser Stiopem smail ¢afi vdhenebbreliteea if the
fl ow pressure Fp is low, the flushing water can be jetted out fromthe

spout nozzl gs Fu i dilka tabene presdurakat 16hafank 236 Wah 5O mady shails al ways
hi gh. Even when the total anmpbunt of water from5 the water supply source is

smal I, khe ﬁﬁr&y@ﬁ £5 Met efn tHAD KARA BeirsupRk hedohio0MpiRe pressuri zation
tank 410 (the above quantil%y Q Is s%pliedlto ?hg spout nozzle 35 at the

feed water stop pressure Sp. _The spout ter flow, i.ch.invol ves
flushi ng wat er f‘gcﬂ% Hngllussﬁﬂ“-ﬁﬁ R/\aqvelrdee%eﬁﬁ%&er g we 4?1?13?#??!' es the
flowrate and i ncreases the instantapneous flow rate, thereby becomng a jet

of flow rat dRGHFLPFRING WEIRTHS FRPRF LR 1roR thaREe s/t 133 149P Bakcl eans

the bowl part. Thus, as in the above enbodi nents, the flowrate-
410 to the nozzle of that jet pump at feed water stop pressure

Sp., the pressurization tank 410 only needs a large enough
10 volume V for that purpose.

The cleaning process of the toilet 400 will now be
described. Prior to the cleaning process the rim valve 408
and the jet valve 414 are closed and the stopcock 402 is open,
so water £flows into the pressurization tank 410 from the jet

15 feed channel 406. In addition, the pressure of cleaning
water in the tank is increased to the feed water stop pressure
Sp before the cleaning process.
When a cleaning button on a control panel (not shown)
is pressed, the rim valve 408 opens. So that, flushing water
20 is supplied to the rim channel 103 from the water supply
source, the rim water cleaning is achieved for cleaning the
surface of the bowl part 101, as described above. Then,
simultaneously, the rim valve 408 closes and the jet valve
414 opens, and the pressurized flushing water is supplied
25 to the spout nozzle 35 via the connection tube 137. The

flushing water is spouted out with high speed at the feed



15 anplified flushing water spouted fromjet punp provides high cleaning
performance and water econony in the toilet 400. Mreover, this cleaning
per f ormance and water econony are realiZ@8-regardl ess of the flow pressure
Fp and therefore can be attained even in areas that have a | ow feed water
stop 20 pressure Sp or at a tine when the feed water Eressure is low for
sone reasonWatBE| SEAMBrefanTre &8 er TRYFRAGES oeYer ifothe f Lau@rasdside: o heavy
use at other traps or a local reason. The toilet 400 therefore enables

| ow si | houeFpeid Lpw,ttthdElushiing wak el camde jangesl ofit dhreasthacpaoditng | ow
wat er supply 25 pressure areas and low flow rate areas. Wen the jet

wat er cl eannagzdesssi HEdtid Aies feed ¥A@ercetPp sk side gp,minalcwe 408
opens sinmultaneously with the closing of the jet valve 414, and the rim

wat er cl ean&ggaihaggshﬁ}gﬁl N fRrP@bn"8her thfal NEmbgd JPrv}atJeQé £ Lo

repl enish the flushing water in the flushing water reservoir 104. A
erbod ment RBsP T o Rl Hsteer RChhaEr. A ARl ot b has s
enbodi ment PaR16e SURRILEE EFPBST RrRANCEAELEPRdHy A4t GHHs SD6ey
pressuri zed and spouted when the supply pressure is low. For this, the
toilet of t Hﬂ§nﬁigve@ht¥ﬁ @Wﬁ?@nt%@%‘brﬁ%’sﬁ np&ziei Betaddeniferdt he
followi ng additions. The toilet of this fifteenth enbodi nent has a spout
nozzl e 35C watpusedopy pressspeutSpozZTee spouted water flow, which
involves flushing water from the flushing water reservoir
10 104, amplifies'the flow rate and increases the instantaneous
flow rate, thereby becoming a jet of flow-rate-amplified
flushing water that flushes away filth and cleans the bowl
part.
Thus, as in the above embodiments, the flow-rate-
15 amplified flushing water spouted from jet pump provides high
cleaning performance and water economy in the toilet 400.
Moreover, this cleaning performance and water economy are
realized regardliess of the flow pressure Fp and therefore
can be attained even in areas that have a low feed water stop
20 pressure Sp or at a time when the feed water pressure is low
for some reason, including small water supply to the toilet
400 owing to heavy use at other traps or a local reason. The
toilet 400 therefore enables low~silhouette type to be used
in a broader range of areas including low water supply

25 pressure areas and low flow rate areas.

When the jet water c¢leaning described above is



15 35, as indicated in Figure 51 by the doubl e-dots-and-dashed |Iines. By
nmeans of a bypass path 415 that branches off fromthe jet feed channel 406
and bypasses the pressurization tank 410130and a connection tube 137C,
flushing water can be supplied at the water supply source pressure directly
to the 20 spout nozzle 35C b Q,asm ng the pressurization tank 410. The
bypass pat hc@Mpletedn othainivedve £08 QRanS Sitmltsnegyshy i ehdhe osi ng

t he bypass path. For the purposes of this explanation, the jet valve 414
will be ref elosdngoodsthei det yalveatié, 4aud thel ntie viaﬁemamﬂ@nim as
"second jet 25 val ve 417" to distinguish between the valves. Simlarly,
t he spout nexalres3agsiin ’dmepcﬁﬂerwaatcb:t cimsthéi bewlspavt M02zkad to 131 -
35" and the spout nozzle 35C as "second spout nozzle 35C." Thus, in the

fifteenth e&%gci'e@i&@h tn@elaéh&hg Watext 1@@1&%&:{@%&% &%&%13150 can be

dlfferentlate and either can be used for cleaning by the
flowrat ljified flushing 5 water. 1In the fifteenth enmbodi nent, use of
t he nozz es |s ‘differentiated asfollovvs Figure 52 is a flow chart of the

Figure 921 o or1 8ot &d a5 bR  cBRPPBImaBENSwoH | HSW oifiet GRFamRdonth |
enbodi nent at the 10 each time when a cI eaning button _is pressed. Wen
the process?l&hetight gk thedourdaan thy @ukedenent £hod i €§§h9’ée<it[f}’robt ai ned

froma pressure sensor (not shown) provided on the downstream side of the
st opcock 402regsrvidwrg thepwass@®Eupnly seurcehadat bowsnpplwipatessurer, not t he
pressure P is equal

including on a seasonal basis, the fifteenth embodiment is

10 characterized in that the flushing water is only pressurized
and spouted when the supply pressure is low. For this, the
toilet of this fifteenth embodiment comprises the toilet 400
with the following additions. The toilet of this fifteenth
embodiment has a spout nozzle 35C disposed by the spout nozzle

15 35, as indicated in Figure 51 by the double-dots-and-dashed
lines. By means of a bypass path 415 that branches off from
the jet feed channel 406 and bypasses the pressurization tank
410, and a connection tube 137C, flushing water can be
supplied at the water supply source pressure directly to the

20 spout nozzle 35C, bypassing the pressurization tank 410.

The bypass path 415 is provided with a jet valve 417 for
opening and closing the bypass path. For the purposes of
this explanation, the jet valve 414 will be referred to as
"first jet valve 414" and the jet valve 417 as "second jet

25 valve 417" to distinguish between the valves. Similarly,

the spout nozzle 35 will be referred to as "first spout nozzle



15 to greater than a prescribed pressure PO (step S510). The pressure PO
Is set to be at about 80% of the feed water stop pressure Sp. As the
pressure PO, a pressure is specified thad®lnhen used to jet out water
directly fromthe water supply source fromthe spout nozzle, provides a

sui tably high, 20. . .velocit hi gh- ssure flow for |ification to flow
rate and fo Ié]'i nEPEnER Stp(?ui%g‘f)éﬁgﬁng%ﬁsasflﬁﬁcP es?%lgf %%étsgng cl eani ng
the bow part. Wen the determnation in step S510 is affirmative, it neans
that the supply PPR8Ssui® the Fifeanthemodinent sysenobthe Eipgt angdo t he
foll ow ng valve control is perforned to effect the cleaning sequence of the
ri mwat er ckeapndgitoteléet3Snand@r3s5C cah3re dilffFemengitlied: i andvatidhes eani ng.
Specifically, the rimvalve 408 opens and the rimwater cleaning starts,

the surfacecah Béasbaworpaléahsng bgaties hywarhee - mpIi £ ed Himshhieyt , the
rimval ve 408 cl oses and the second jet valve 417 opens. 5 As a result,

water from twage%t fn SYRPIEY £3QEAER diboaiided udle 88t Hie b AR SGgONd spout

nozzle 35C and is spouted out as a high-velocity, high-pressure jet, and

the jet wategt ¢l WA ' t he., n oyt 5 he result
is reliabl eﬁéﬁ%eg‘?ﬁ{tggg%é\%%lgﬁg%ggﬁd ?ﬁ‘? §0| ?%t%&b%vﬁi%fégﬁllﬁgo%ﬁaew th high
cl eani ng performance and water econ The second jet valve 417 then

: ony. g
cl oses and ChEAPLRAVBFOECHBIDENR &F (F diiscemPRdimeRLlr ri m wat er

cleaning to pool water in the bow and replenish the flushing water. If the
det ermi nati on i nTheeProsessi shewgatiny &igqurardshsis effected by the

control means of the toilet in fifteenth embodiment at the
10 each time when a cleaning button is pressed. When the
process is started, total water pressure P (flow pressure
Fp) obtained from a pressure sensor (not shown) provided on
the downstream side of the stopcock 402 is read (step S$500).
It is then determined whether or not the pressure P is equal
15 to greater than a prescribed pressure PO (step S510). The
pressure PO is set to be at about 80% of the feed water stop
pressure Sp. As the pressure PO, a pressure is specified
that when used to jet out water directly from the water supply
source from the spout nozzle, provides a suitably high-
20 velocity, high-pressure flow for amplification to £low rate
and for increment to instantaneous flow rate for f£lushing

and cleaning the bowl part.
When the determination in step S510 is affirmative, it
means that the supply pressure at that time is high, so in
25 step S520 the following valve control is performed to effect

the cleaning sequence of the rim water cleaning/the jet water



15 that the supply pressure at that time is too low to spout out

t hewat eras ahi gh-vel ocity, high-pressure So that, in step S530 the
foll owi ng valve control is perfornmed to 1éﬁfect t he cl eani ng sequence of the
rimwater cleaning/the jet water cleaning/the rimwater cleaning. First, as
in step 20 rimval ve 40% Is operated tq performithe first rim

wat er cl eanPﬁSangﬂg/ FP?SFli“ef"’a&&FVE Ei’&lf‘g théﬁeﬁﬁgiﬁf‘éﬁy t otheedifhe

flushing water in the pressurization tank 410 pressurized at a feed water
st op pressuvalsp 408 epens apdrthepolm waber|ad e ingds tar thotite dusfaces a

hi gh-vel ocity, 25 hi gh-pressure cleaning jet. So that, the result is
reli abl e t heffthéhbowhvegeince aricaned by watebofitom| tlaaitiogn W NBxii, gh

-133 - cl eaning performance and water econony by the jet water cleaning

with the fitab S00WR1NEZZ0€ cIoseli &3l Ithe 88cbRd S{APvEDRE, 41t'h%€\_,§=h§‘ val ve 408
I's again operated for the final rimwater cleaning. 5 respect

to clearing Ry Arbehi el +d WY ERLR ciREtbEahIl1i5 Bbgout LEuBpgUGed bY ] et

punp, en the water supp y pressure is ove- descr oi | et

di h th_enb d und
SO0, L BBl AL BIRRR FBOY B3 LI E} g St

nozzle 35 to jet_out as_a high-pressure and a hi gh-pressure, the

f1 owrat e- afPl ff PéﬂhTYﬁé‘Pﬁ‘FﬁE)Ywe{‘ij&h TRERSSYRe Jerte FHFielthEZIerWéEeSSSO)
When the supply water pressure is high enough, flushing water is supplied
directly frokeahingstartsupptl) theuseeond spiovtseeznie Sp6utTheoresul8s5C

is reliable the filth conveyance and the toilet bowl cleaning
10 with high cleéning performance and water economy. The
second jet valve 417 then closes and the rim valve 408 opens
again to effect the final rim water cleaning to pool water

in the bowl and replenish the flushing water.
If the determination in step 8510 is negative, it means
15 that the supply pressure at that time is too low to spout
out the water as a high-velocity, high-pressure jet. So that,
in step S530 the following valve control is performed to
effect the cleaning sequence of the rim water cleaning/the
jet water cleaning/the rimwater cleaning. First, as in step
20 S520, the rim valve 408 is operated to perform the first rim
water cleaning. The first jet valve 414 is then operated
to feed the flushing water in the pressurization tank 410
pressurized at a feed water stop pressure Sp to the first
spout nozzle 35 and is spouted out as a high-velocity,
25 high-pressure cleax.uing jet. So that, the result is reliable

the f£ilth conveyance and the toilet bowl cleaning with high



15 with the high supply water pressure to be jetted out and forma
flowrate-anplified flushing water into the inlet 121 (step S520). Thus,
what ever the supply water pressure is, t®é-toilet according to the
fifteenth enbodi ment provides reliable the filth conveyance and the toil et
bow cleaning 20, w th _high cleanin %erfornance and water econony. A

si xt eent h efB&3PHEL PRI Bea&ngPiS€dPCWHP@N Py ther detemated py
spouting out a mxture of pressurized air and flushing water fromthe spout
nozzl e. Fi ggleasdngswithnhaifinst spost nogailecind Vilowldy. @ms hmistsp parts of
the 25 toilet of this enbodinment. As shown in Figure 53, in the toilet
of the sixtesaph ehbadimeailvea48Paid againl epddhbted for thd4Finwkadimst ead of
t he spout nozzle 35, which is used in the above-descri bed enbodi nents.

This spout gezekec4dankifighatertightly attached to the toilet bow wall
surface 101c, and has the same orientation as the spout nozzle 35. 5

The spowyl nozzl eyd3h NAssgedt XE8Y dTRMNN Gy NBATINCob UG AN T e

connection tube m X1 ng water w e m Xi ng nenber 437 has a
porosity that iLs_pernmeable to ajr but .not . to Liguids. The out nozzle 435
has a her meERBALEY SO REET™ BEGARRe R R E RUTR: ST PRRUBLST0. 437
is enclosed; pressurized air is supplied to the hernetically-seal ed
chanber 439 SPPBAY PEHTRVEH 15 doip Upaberesfeseriked tollehiasgonddaggh t he
connection tube 137 to the spout nozzle 435 is mxed with pressurized air
on the downgprigrfifieepthiembodigiend vweemhdlusbing attarmstofed sindeg

pressure in the pressurization tank 410 to enable the first
10 spout nozzle '35 to jet out as a high-pressure and a
high-pressure, the flow-rate-amplified flushing water runs
into the inlet 121 (step S530). When the supply water
pressure is high enough, flushing water is supplied directly
from the water supply source to the second spout nozzle 35C
15 with the high supply water pressure to be jetted out and form
a flow-rate-amplified flushing water into the inlet 121
(step S5520). Thus, whatever the supply water pressure is,
the toilet according to the fifteenth embodiment provides
reliable the £filth conveyance and the toilet bowl cleaning

20 with high cleaning performance and water economy.
A sixteenth embodiment will now be described, which is
characterized by spouting out a mixture of pressurized air
and flushing water from the spout nozzle. Figure 53 is a
magnified cross-sectional view of principal parts of the
25 toilet of this embodiment. As shown in Figure 53, in the

toilet of the sixteenth embodiment, a spout nozzle 435 is



15 water mxed with pressurized air is spouted out fromthe spout nozzle
435 toward a waste trap inlet 121 as a flow of flowrate-anplified flushing
water by the jet punp forned with the spP84t nozzle 435 and the Z water
conduit 161. The degree of flow rate anplification provided by the 20

m xture of conpressed air and water, that is, the energy (jet energy) of

t he fl ushi ngs@et gnstepd| ofi e Snovdc nozEde Fhe vhigrig ysest imh&hgat er
flowwng fromthe Z waterspout outlet 106 is obtained fromthe foll ow ng
equat i on i nabhvehdpacribedt embddamenys. S Thishespanda mdzzle 4pRniisg of the
Z 25 waterspout outlet 106, and Vis Z flow velocity. -135 - E = (1/2)

pw [err] S {atekrtYphtiy atachedeo Bhdtofilbhisowrivaliosursaddianihere is no
air-water mxture. If [err] is the mxing ratio of the air in the water, Qa

5 is the ai u [ o] LT @@ﬂ, It r flow, then
m Xi ng ratlg Fe?ra H‘e é?xﬁé OEAfI'éM: | “;?é&%?‘ae?r eril:s%ﬁtoel%l‘téﬁgﬁ the density

p' of the water 191 X e in_which xed inh at a

m xing ratio [erlfpfl Qﬁo@% r}o\gﬁzn gén#%% e forrov Iﬁlﬁm ﬁ’sﬂi%g';n rtggnsi ty pw,
quantity of alr 10 flow ity of water flow Qw, and air density pa.
P (pw [edFPOBRP ‘*%ﬁﬁq’('@ﬁcﬁ@é‘)t‘e‘b%vlﬁw?wwewa‘@‘s “Athow [err]
Qv /Qw [err] (1 +ul[err = + [err]) 15 The Z energy E[err] of
wat er cont afAEng hﬁafnlpgp.;ggﬁgem 4 437 has a porosity that is permeable

to air but not to liquids. The spout nozzle 435 has a
hermetically-sealed chamber 439 in which the mixing member
10 437 is encloéed; pressurized air is supplied to the
hermetically-sealed chamber 439 from a pressure pump 440.
Flushing water flowing through the connection tube 137 to
the spout nozzle 435 is mixed with pressurized air on the
downstream side of the mixing member 437. So that, flushing
15 water mixed with pressurized air is spouted out £rom the spout
nozzle 435 toward a waste trap inlet 121 as a flow of
flow-rate-amplified flushing water by the jet pump formed
with the spout nozzle 435 and the Z water conduit 161.
The degree of flow rate amplification provided by the
20 mixture of compressed air and water, that is, the energy (jet
energy) of the flushing water, will now be discussed.
The Z energy E of the water flowing from the Z waterspout
outlet 106 is obtained from the following equation in which
pw is water density, S is the area of the opening of the Z

25 waterspout outlet 106, and V is Z flow velocity.



of air is E[ferr] = (1/2) p[err] [err] S [err] V[err] By substituting p[err]
and replacing V by (Qv + Qa)/S, the Z energy E[err] can be expressed as
follows. 20 E[err] = (1/2)pw [err!3S [err] V[err] (1 + [err])[err] =
E (1 +[err])[err] Therefore, in the case of the toilet according to the

si xteenth enbodi nent, mxing air, wth the flushing water -136 - flow ng
t hrough the spoutEﬁ62§1é?hdg’én§brég the Z energy E to be increased (1 +
[err])[err] times. This nmeans that even when the pressure of water
supplied to the spout nozzle 435 is low, a jet of the flowrate-anplified
flushing water cafh® Z eRgrgy de afediiife@quatdgn: gt whephghere is no
flowrate-anplified flushing water is spouted fromthe Z waterspout outl et
106 to the ialetwdidr imixtherestate of the flow rate anplification and the

i nstantaneous flow rate increnent. Thus, whatever the supply water pressure
is, the toilet prpginess neld abkeéngOratibeof i ttd Lianvey &aheecwatdrt hgat oi | et
bow cleaning with high cleaning performance and water econony. In a

variati O?yOfié &S hXECRIMM ARPeE dBPte1 o aﬁ&w&ﬁesﬁmiéf okfsqeglt{-zf det ect

t he supp pressure of “water "supplied to the spout hozzle "435, e as the

above fifteepth 1 i I, et d, re o, Jowto
provi de a hi%&9%@?88?%%%%%@&&%41&‘?' o?‘ i%?ué%ﬁ%i%ft%?‘*ﬁ%‘% Is, if
the pressure_is |ess than. the abgve pressure PO air is mxed,ipnto the
flow. Wth tHe" vfg'f"r éi%“oﬁ%,tyt Re ageﬂef? YT in he’alir-vafel Mixbute

in which air is mixed in at a mixing ratio m can be found
from the following, using water density pw, quantity of air

10 flow Qa, quantity of water flow Qw, and air density pa.

p' = (pw * Qw + pa * Qa)/(Qw + Qa)

= (pw * Qw)/{(Qw + Qa)

(pw * Qw)/Qw *(1 + m)

pw/(1 + m)

15 The Z energy E' of water containing that mixing ratio

of air is

E' = (1/2) p' * S * VP

By substituting p' and replacing V by (Qw + Qa)/S, the

Z energy E' can be expressed as follows.

20 E' (1/2)pw * S * V* ¢(1 + m)2

1

|

E (1L +1n)°

Therefore, in the case of the toilet according to the

sixteenth embodiment, mixing air with the flushing water



punp 440 to produce a high-energy jet of flushing water by 20 mxing in
air can be limted to just when the supply pressure is |ow. As such, the
punp 440 only needs to be driven interm¥bently or tenporarily, which hel ps
to save energy. In the foregoing, the present invention has been described
W th referenﬁe to the above enbodkﬂfnts. be under st ood,

h It 25 |
N ver St P Ei8uiBoi REEARb5e RRAUY Mozle B35 pRabisEdtha s hargy

arrangenents descri bed and -137,- but can also be constituted in various
ot her confi §ukathedacseasedg( hst Nleddmes .noTh e means thatteeniahiened scope
of the invention. Industrial Applicability 5 As a toilet that uses

fl ushi ng watbe poessureyofiwater rsuppd iledMtopihe spout|meaeieetIFodls part,
the present invention is useful for water econom zation nmeasures for

toilets.  1o0%38a- j6LAbMEHe FAGRNERER-AmpRiteéd WRISHTh] Wdter kad bOW
part of a toilet bow is conveyed to the outside of said toilet bow by

i S RS LSBT E2Engt. | o, MYPRES AT WO ch
f1ushing m%ﬂls{ﬁ &n water is spouted from the Z waterspout outlet 106
to the inlet 121 in the state of the flow rate amplification
and the instantaneous flow rate increment. Thus, whatever
the supply water pressure is, the toilet provides reliable
10 the £ilth convéyance and the toilet bowl cleaning with high
cleaning performance and water economy.

In a variation of the sixteenth embodiment, a pressure
sensor is used to detect the supply pressure of water supplied
to the spout nozzle 435, like as the above fifteenth

15 embodiment. If the detected pressure is too low to provide
a high-velocity, high-pressure jet of flushing water, that
is, if the pressure is less than the above pressure PO, air
is mixed into the £low. With this variation, the use of the
pump 440 to produce a high-energy jet of flushing water by

20 mixing in air can be limited to just when the supply pressure
is low. As such, the pump 440 only needs to be driven
intermittently or temporarily, which helps to save energy.

In the foregoing, the present invention has been
described with reference to the above embodiments. It

25 should be understood, however, that the invention is not

limited to the embodiments and arrangements described and



said opening to convey said filth; and anplification nmeans which forcibly

| eads flushing water which is waiting in the opening to be guided, out 10
of said opening by neans of the flow of -#3%i d novi ng toward sai d openi ng
when flushing water is spouted fromsaid opening, and anplifies a flow rate
of flushing water utilized for conveyance of said filth in said bow part
al ong wit h s cpgr 218p La eaprhitateddm vRELPveQEhRF Gapéigurations 2. A
toilet in accordance with claim1l, wherein said anplification nmeans

conpri ses: a9 dionguap lwsg dotnoly deplard firem e defbhoed scaped vifnghé | ui d

whi ch represents water being supplied froma water supply source and a
driven fl ui dinercti grepr esents flushing 20 water provided for conveyance of
said filth in said bowl part, wherein said jet punp conprises an actuation
nozzle for jetting out the water supplied fromsaid water supply source and

a throat whiglygleé+Nes spgilivdpaatikyof both said fluids in response to said
actuation nozzle and which | eads both 25 said fluids to said water spout

menber . -139- il L.n.a | j @2 ej rati o of
a di amst%r d of sA:lsl aé:otqt}aetqzlt ghgﬁogggéd?%ﬁ%%ﬂ%%&g? ghooFoﬁglgg %%%%ét d/ D
ranges appr oxi ely fromQ.3 to.0.7. 4. toilet. in acgordance with claim
2,. wherein Yai §°8 >6of”ﬁtr PR th AN ?%‘F\%‘? ht@et ﬁg?&i ?agg'pr Otj}erquéqa@eq to six
times a dianeter D of said throat. 5. Atoilet in accordance with claim 2,
said toil et invention is useful for water economization measures for

toilets.



further conprises: water reservoir for storing water Tlafsisf?eretl-tia? a start of 10
said filth conveyance and for utilizing said stored dieplicoy/i ded
flushing water; and a passage-gonmuni cati¥¥g nmenber f\émﬂgmﬂ ter
reservoi r conmme-cdl Bt d throat. 6. Atoilet i th
claimb5, wherei ; reservoir is arranged below a toil et bow

ri msurface. gecor dan&&ARMBh cl aim 6, wherein said water
reservoir is formed so as to have a structure partly separated from said
bowl part. 8 A toilet in accordance with claim7, wherein said 20 water
reservoir has a strudt tedlehawhereiy dilltthe ipoal kewlvaiast pdoaetioilesai d bowl
part to be flown into said water reservoir. 9. Atoilet in accordance with
claim5, whas®iln 54i donveldd towaher ouesedeoiof isaidettacilall Yoail ashed to
the toilet bowl. 10. Atoilet in accordance with claim?2, said toilet

further COWiﬁﬁnfl‘mﬁ 3R ker1dtabBhpeibls: pool ed water pooled in 5
said bow part to the outside, wherein said jet punp is disposed at a

ri sing pgint of f.Sal . . 0L ward a

flow path of sai uipa EsE %ér%:s%q“ttfggl.%“%fr %Ogogﬁéi“%lléggg%gr Jénée&%.\n{% jE:rﬁ)ai m 10,

wherein a 10 ratio of a dianeter ? gf sai,d throat to a diameter K of
order to convey sald filth; and

amplification means for amplifying a flow rate of .
flushing water utilized for conveyance of said £ilth and for
leading said amplified flow rate of flushing water into said

10 water spout member, in order to convey said filth in said

toilet bowl when said flushing water is spouted.

2. A toilet in accordance with claim 1, wherein said
amplification means comprises:

a jet pump for jetting out a mixture of both a driving

15 fluid which represents water being supplied from a water

supply source and a driven fluid which represents flushing

water provided for conveyance of said £filth in said bowl part,

wherein said jet pump comprises an actuation nozzle for

jetting out the water supplied from said water supply source

20 and a throat which defines a flow path of both said fluids

in response to said actuation nozzle and which leads both

said f£luids to said water spout member.

3. A toilet in accordance with claim 2, wherein a ratio
of a diameter d of said actuation nozzle to a diameter D of

said throat d4/D ranges approximately from 0.3 to 0.7.

25
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sai d upstream tube D/ K. rang proxi mat el y fron10h85b S eﬂ‘ placgd ¢ i | ot
in accordance WIHIG BHEETHAS Batdr i n sai d passage co mber
conprises swt¢hing gErARgEDor 15 swit chi nig9t he co e of said
wat er reservoit ' bet ween connunlcatlng and non-

comuni cating. 13. A toilet in accordance with claim12, wherein said

swi t chi ng neans cdnpristeilatds pecordaneeiwidly cdwimeRi n@@!ﬁlmeﬁaﬂt@en t he
communi cati on states, comrunicating and non- conmunicating. 14. Atoilet in
accor dance vvitthlrotaltahas B2 lengéhdi thaii s spprolxiimg tekgniswe wiot sive s ismesd
passage comruni cation state to a non-comuni cating state when no water

exi sts in saigddiametd4lD- otekaidr eheoa©lr. 15. Atoilet in accordance with
claim1l1, wherein said anplification neans conprises: a jet punp for jetting
out a mxture of both a driving 5 fluid which represents water being

suppl i ed from a wal erStppl ¢ SGHICR RBAnBelkh YR Tdth & WM ReANGReNts the
air, wherein said jet punp conprises an actuation nozzle for jetting out
the water, supplied from said water supply source and a throat which defines
a fIOM/péih %% gi ség@rPﬁgﬁds 10 inrelation to said actuation nozzle
and which | eads both said fluids éﬁ sai d wat er gout menber. 16. A t0|Iet
in accordance wit WateX FPEETVRLE QT sIgrdng water prior to a start of

said f£ilth conveyance and for utilizing said stored water

as said provided flushing water; and
a passage communicating member for making said water

10 reservoir communicate with said throat.

6. A toilet in accordance with claim 5, wherein said

water reservoir is arranged below a toilet bowl rim surface.

7. A toilet in accordance with claim 6, wherein said
water reservoir is formed so as to have a structure partly

15 separated from said bowl part.

8. A toilet in accordance with claim 7, wherein said
water reservoir has a structure that enables the pooled
water pooled in said bowl part to be flown into said water

reservoir.

20 9. A toilet in accordance with claim 5, wherein said

water reservoir is detachably attached to the toilet bowl.

10. A toilet in accordance with claim 2, said toilet

further comprises:

* c L L] S *



throat conprises_air_intake shut-off neans for a’rmscﬁlmn P <nt ake
whi |l e said act U'ﬁ-!lG‘HHE’E‘V}?ASaBE upplied wth wat e m \ hutt| ng off

the air intake REPLOI-{\C d with wat48r. 17. cordance
with claim 2, rrpls arrangedsoastoallowajetfIU|d
m xture to flowinto the bow part. 18. A toilet in _accordance

with claim17, whér ¥psteatygap E)Lﬁﬁfﬂr%lncgr RegBACLgdeater jRokaf ithe f1 uid
m xture to a rimchannel, which is disposed around an upper edge of said

bow part ansafidubowd pewt thetheusutsideater to said bow part. - 142 -
19. Atoilet in accordance with claim 18, wherein said jet punp is arranged
SO as to jet out wherkin dahdxjatr pump B dilzpoged dtrectisingwphdint eFpect to
said rimchannel. 20. Atoilet in accordance with claim17, wherein said 5

jet punp is ag aﬁgeéegﬁa 88ibé Oof &a i twddte ft'.rﬁbdaﬁaxéb'i@nﬁ’éd aduard Bt o said
bow part. 21. A'toil I n accordance with claim 20, wherein said jet punp

S arranggad QoS td(Ehj Hidtﬂﬁsgf%lgg %%%eyre in a specific direction that

causes a vor?ex t POW o?k %e poof e r pooled in said bow part. 22.
A toilet in accordance with claim2l, wherein said jet punp is arranged so

as to jet out theflwg ] JEurefrom Iace gﬁ | iguid,.surf.ace of said
pool ed water to c& se €g(’):'|’ e1§< 1 §&S o o Bil e'“cgil%’ﬂ' » Wherein a
ratio of a diameter D of said throat to a diameter K of said

upstream tube D/K ranges approximately from 0.3 to 0.6.

12. A toilet in accordance with claim 5, whérein said

10 passage communicating member comprises switching means for
switching the communication state of said water reservoir

and said throat Dbetween communicating and non-

communicating.

13. A toilet in accordance with claim 12, wherein said
15 switching means comprises means for selectively switching
between the communication states, communicating and non-

communicating.

14. A toilet in accordance with claim 12, wherein said
switching means switches said passage communication state
20 to a non-communicating state when no water exists in said

water reservoir.

15. A toilet in accordance with claim 1, wherein said
amr” cation means comprises:

a jet pump for jetting out a mixture of both a driving

T O A0



15 23. Atoilet in accordance with claim 17, said toilet further

conpri ses:. g-vwaste—t ] ai ning the pool ed water pooled in said bow
part to the MS&{EE@G%E@ idjet pukd-is arranged so as to orient
toward 20 ar i nl eREBEA te trap via said bow part. 24. Atoilet in

accor dance w arm 23, said toilet further conprises: water reservoir
which is forfadd shigh epreseni sswakerubeipdr s¥pPsepdr E¥e® 3 vt eni d bowl
part for storing -143- water prior to a start of said filth conveyance
and for utilswply seudcet anéd datimenafluid dlpialy irepd elslendlsi hige i ey
wherein said water reservoir has a structure that enables the pool ed water

pool ed in said bawerr saod @ topilithy wombitiees drflapeh &t 168 h0Zeder£025. A
toilet in accordance with claim?23, said toilet further conprises: water

reservoi r whighiinyy HQE Bk 38r88 P13 Froh A ULt PR DY 19oRAALSed from

said bow part for storing 10 water prior to a start of said filth

conveyance and, fo LLi Zld i o] a ' rQyi d fl ushing
wat er; and aan%fa e#h%%%gu@lr}g‘o?i%ﬁgfg?%gé ?%oﬁ@é%\%}x %%raq%tglo%#ﬁi ctgﬁ“luh W th
said water reservoir, in order to allowa flqw of the 15 ool ed wat er
pool ed in sdiftd ASIALISR £0 €319 FIRTW LIV RNZZ I CorPA WPhgRaledd®tPett faces
said inlet of said waste trap

said fluids to said water spout member.

16. A toilet in accordance with claim 15, wherein said

throat comprisgs air intake shut-off means for allowing the

10 air intake while said actuation nozzle is supplied with water
and for shutting off the air intake while not supplied with

water.

17. A toilet in accordance with claim 2, wherein said
jet pump is arranged so as to allow a jet fluid mixture to

15 flow into the bowl part.

18. A toilet in accordance with claim 17, wherein said
jet pump is arranged so as to jet out the fluid mixture to
a rim channel, which is disposed around an upper edge of
said bowl part and flushes down the flushing water to said

20 bowl part.

19. A toilet in accordance with claim 18, wherein said
jet pump is arranged so as to jet out the fluid mixture in

an oblique direction with respect to said rim channel.

20. A toilet in accordance with claim 17, wherein said



. . . . . d.
on the side of said bow part, wherein said jet Pusne ¥ 1aceéu d water
conduit as sal é@ d actuation nozzle lE said 20
wat er condui t}. TH#86.9 F toil et inRl4ccordan 4, wherein

said water reservolREPE i sesd an opening which is fornmed so as to face
said inlet of=sard waste trap in said bow part and which defines a flow 25
path of a fligtl, pump -igarrangrd est &% to atetattbnthezEleidfmisiyre et punp
is arranged in said water reservoir so as to be oriented toward said inlet
of said wast@itectlyiintsnighigpdowlgpai-tsai d water reservoir. 5 27. A
toilet in accordance with claim 26, wherein said water reservoir is
arranged bel ow said bow part across a wall nenber which constitutes said

bow part. 28. Aipj| el tbineEaar deeeiaddiwithidlaAm 2ohanRireiansaiger val |
surface of said water reservoir forns a slope 10 inclined toward said

actuation n ,mgpg.. ' | £ ARE¥daBgeq W tih & e iNa2R 1 581 Il et
further co |sﬁ)ng: ésf\S%gngé%o%%/ arrz(i)nged St)%topen to saﬁéxgpggi%g of said
wat er reservoir and.face said actuation nozzle, inh_qrder to enable the
water jefted 8&9{3"5—%1&31 Jdrea%atﬂ?é{ ?Q'%ﬁ%ncoak%eés B9 L £ oXnAt g)tz‘sesp??lf%%gh sai d
t ubul ar body, said tubul ar body havi n% an opening that joins the flushing
wat er water pooled in said bowl part.

22. A toilet in accordance with claim 21, wherein said
jet pump is arranged so as to jet out the fluid mixture from
a place above a liquid surface of said pooled water to cause

10 a vortex flow in said pooled water.

23. A toilet in accordance with claim 17, said toilet
further comprises:
a waste trap for draining the pooled water pooled in
said bowl part to the outside,
15 wherein said jet pump is arranged so as to orient toward

an inlet of said waste trap via said bowl part.

24. A toilet in accordance with claim 23, said toilet

further comprises:
water reservoir which is formed so as to have a
20 structure partly separated from said bowl part for storing
water prior to a start of said filth conveyance and for
utilizing said stored water as said provided flushing water,
wherein said water reservoir has a structure that
enables the pooled water pooled in said bowl part to be £flown

R
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o ith the water | et UTeidlSkattHa®Beed Reflacart uat i on

THIGGHEE accordance with cl sai d
' -ad body ar¥3integrat her and
fixed to said water reservoir. 31. Atoilet in accordance w cl'ai m 23,
wherein a plurality of said jet punps are arranged to be oriented - 145 -
toward said imter seid yaFarafiesarvadr-32. A toilet in accordance with claim
23, wherein said jet punp conprises a water supply conduit for supplying
water from said water supply source, a plurality of actuation 5 nozzles
branched out from2$ai dAvkaigrets ippigcansianda withdkain d8al $aid dfoitletoat s
respectively corresponding to the plurality of said actuation nozzles. 33.
Atoilet in #Feahdanceomprtisesl:ai m 17, wherein at |least two of said jet
punps are arranged so as to enable a 10 spout of the fluid m xture to be
flown into said bgwieRarteserhoir tWhich HB AHAULONSS Wst eS| BLHE3Z
wherein one of said Jet punps is arranged so as to jet out the fluid
m xture to a_rli n [ ' ' d a p Qf said
boui par > and FRGEALE HanelY Eohd-Ra BORR s A 7Bt EE: B a °3
the other of said jet punps .is_arranged s to jet out the fluid m xture
directly int B’at%ﬁéT J@&ﬁ&pgﬁ a ggark togﬁlelsé—\l% ?%@bﬁ%’ﬁ'@é’a\ﬁcﬁ %5834, said
toilet further conprises; .

utilizing said stored water as said provided flushing water;

existing in the
nozzle. 20

and
a water cqnduit for making said bowl part communicating
10 with said water reservoir, in order to allow a flow of the
pooled water pooled in said bowl part, said water conduit
comprising a spout that faces said inlet of said waste trap
on the side of said bowl part,
wherein said jet pump comprises said water conduit as
15 said throat, and said actuation nozzle is disposed in said

water conduit.

26. A toilet in accordance with claim 23, wherein said
water reservoir comprises: |
an opening which is formed so as to face said inlet of
20 said waste trap in said bowl part and which defines a flow
path of a fluid,
wherein said actuation nozzle of said jet pump is
arranged in said water reservoir so as to be oriented toward
said inlet of said waste trap via said opening of said water

25 reservoir.

AR



20 a waste trap for draining the pool ed wa??s*‘ﬂﬂmeq placedq pow
part to the outsi C E€I ther jet punp i ﬂﬁ m Hasto be
oriented toward Cdm' \gpg&g?gz?g waste ti¢p. 36. A or dance
with claim35, said Im ~Ld4b- further conprises supply swtching
means for consecutively switching the destination of water supply fromsaid
water supply sour&®, Areedlel dnareqrdangmiyith @i 46 haherednpsaid 37. A
toilet in accordance with claim 36, wherein said 5 supply sw tching nmeans
conpri ses nesater gresamvicdiyi Ag ahrangedibalowrsadfd wawdr paupprgrdésom sai d

wat er supply source, fromsaid other jet punp to said one jet punp again,
after havi ngysM tigdimses ovtiieh addiast jtritazHaid3Bowh paket in accordance
with claiml, wherein said 10 anplification nmeans conprises nulti-stage
anplification neans for anplifying the flowrate of the flushing water in a

mul ti-stage mannejg, 39 thiiet! &t dd&o%%?x@@aﬁﬁﬁh%iéhx&b@' MyR8relh4ei N said

mul ti-stage arrpllflcatlon nmeans conpri ses: a jet purrpfor jetting
out a mxture 9o n I S r suppl i ed
froma V\%t erlliénupr B‘P&lgoﬁsrdclrefa\gr?d%gf rlé'l\(éen ?: %ftjll %g\/\éﬁﬁﬂ%egﬁ%@%n sﬂcll;kgeshi ng

wat er pr ovi dedf veyanceof ,said filth in said bow part, wherein said
jet punp conpt %53&9‘{; Oé@tr@a aaﬁ ﬁ‘S‘f??@lf’BrnEEZi ©etting out the water
supplied fromsaid water supply source, a first throat arranged so as to

correspond to said actuation
9. A toilet in accordance with claim 26, said toilet

further comprising:
a tubular body arranged to open to said opening of said
10 water reservoir and face said actuation nozzle, in order
to enable the water jetted out of said actuation nozzle to
flow in and pass through said tubular body, said tubular
body having an opening that 3joins the flushing water
existing in the water reservoir with the water jetted out

15 of said actuation nozzle.

30. A toilet in accordance with claim 29, wherein said
actuation nozzle and said tubular body are integrated with

each other and fixed to said water reservoir.

31. A toilet in accordance with claim 23, wherein a
20 plurality of said jet pumps are arranged to be oriented

toward said inlet of said waste trap.

32. A toilet in accordance with claim 23, wherein said
jet pump comprises a water supply conduit for supplying water

from said water supply source, a plurality of actuation
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supply source has a

34. A toilet in accordance with claim 33, wherein one
of said jet pumps is arranged so as to jet out the f£luid
mixture to a rim channel, which is disposed around an upper

10 edge of said bowl part and flushes down the flushing water
to said bowl part, and

the other of said jet pumps is arranged so as to jet

out the fluid mixture directly into the bowl part.

35. A toilet in accordance with claim 34, said toilet
15 furthexr comprises:
a waste trap for draining the pooled water pooled in
said bowl part to the outside,
wherein said other jet pump is arranged so as to be

oriented toward an inlet of said waste trap.

20 36. A toilet in accordance with claim 35, said toilet
further comprises supply switching means for consecutively
switching the destination of water supply from said water

supply source, from said one jet pump to said other jet pump.

37. A toilet in accordance with claim 36, wherein said
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said stored water as’ said provi I'Ng vva f an

amount  TW of Watle'rflca 160% Inpeans comprises multi- stage amplification

means for amplifying the flow rate of the flushing water

in a multi-stage manner.

39. A toilet in accordance with claim 38, wherein said
10 multi-stage amplification means comprises:

a jet pump for jetting out a mixture of both a driving
fluid which represents water being supplied from a water
supply source and a driven fluid which represents flushing
water provided for conveyance of said filth in said bowl part,

15 wherein said jet pump comprises an actuation nozzle for
jettingoutthewatersuppliedfromsaidwatersupplysource,
a first throat arranged so as to correspond to said actuation
nozzle for defining a flow path of both said fluids, and a
second throat arranged so as to face said first throat for
20 leading said provided flushing water to said water spout
member with involvement into the fluid mixture which has

passed through said first throat.

40. A toilet in accordance with claim 1, wherein said
amplification means comprises:

a jet pump for jetting out a mixture of both a driving
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fluid which represents the air being supplied from an air

source and a driven fluid which represents flushing water

- provided for conveyance of said filth in said bowl part,
wherein said jet pump comprises an actuation nozzle for

5 jetting out the air supplied from said air source and a throat
which defines a flow path of both said fluids in response

to said actuation nozzle and which leads both said fluids

to said water spout member.

41. A toilet in accordance with claim 2, said toilet
10 further comprises:
pressurizing means for pressuring the water supplied
from the water supply source,
wherein said jet pump comprises an actuation nozzle for
jetting out the water pressurized by said pressurizing

15 means.

42. A toilet in accordance with claim 2, said toilet
further comprises:

pressurizing means for pressuring the water supplied
from the water supply source when the supply source has a

20 low supply pressure,

wherein said jet pump comprises:

a first actuation nozzle for directly jetting out the
water supplied from said water supply source:;

a second actuation nozzle for jetting out the water

25 pressurized by said pressurizing means; and
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selection means for selecting one of said first and

second actuation nozzles according to the supply pressure

of said water supply source.

43. A toilet in accordance with claim 2, said toilet
further comprises:

mixing means for mixing the water supplied from the
water supply source with pressurized air,

wherein said jet pump comprises an actuation nozzle for
jetting out water mixed with the pressurized air by said

mixing means.

44. A toilet in accordance with claim 43, wherein said
mixing means comprises means for mixing said supplied water
with said pressurized air when said water supply source has

a low supply pressure.

45. A toilet in accordance with claim 2, said toilet
further comprises:

water reservoir for storing water prior to a start of
said filth conveyance and for utilizing said stored water
as said provided flushing water,

wherein a ratio of an amount TW of water stored in said
water reservoir to an amount BW of water existing in said

bowl part TW/BW ranges approximately from 0.25 to 0.35.
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