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o 3 TI TLE OF THE | NVENTI ON
-Liquid Supplyi ng Appar at us FI ELD OF THE | NVENTI ON
The present invention relates to a |liquid supplying apparatus adapted to be
used for heated water shower bathing, agpd the Iike. -
BACKGROUND COF THE | NVENTI ON An el ectric iInstantaneous water heater

wi |l be described as an exanple of a |iquid supplying apparatus of the
prior art by referring to Figs. 9, 10 and 11. Water flowed in froma water
inlet pipe 1 is heated in a't DLV i heater 10, after
passing through a flowrate CF&EJtirFéva v ; ﬁf# rate detector 8 and a
wat er shutoff valve 9. The water then flows out froma showerhead 6 via a
shower hose 5 connected to a water outlet pipe 12. A tenperature of the
heated wat er can be obtai ned QY. ; | ng val ue of the heater
16 according to a terrperature?'g %ﬁ;ﬁ@%&h@%@%ﬁﬁ%e water. In order to
obtain a confortable showering water tenperature, a desired tenperature for
the showering water is set in advance with a water tenperature adjusting
~potentionmeter 13 |inked to a FERIED GETiHE ANVENEBIDNSti ng knob 4. The water
heater adjusts the shower water to the desired tenperature by conparing a
resi stance val uFhefprasénteinvestion refatesto deliguid supplying sppawiye ted i n
the tank.- 11 with that of the water tenperature agj ting potentioneter 13,
and’ cont r oltoibeguseddor hentas watesrshomeabathing anddbe fkenecater 10 with a
control circuit 16. The water heater can be used for showering unheated
wat er when the water tenperature adjusting potentioneter 13 is turned into

an OFF position. The tank%@ﬁﬁﬁﬁﬁ@%lméﬁf ety device 14 for

preventing-an overheati ng
' - An electric instantaneous water heater will be described as an example

of a liquid supplyiﬁg apparatus of the prior art By referring to Figs. 9, 10 and
11. Water flowed in from a water inlet pipe 1 is h_eated in a tank 11 provided
with a heater 10, after passing through a flow-rate control valve 7, a flow-rate
detector 8 and a water shutoff valve 9. The water then flows out from a
showerhead 6 via a shdwer hose 5 connected to a water outlet pipe 12. A
temperature of the heated water can be obtained by controlling a heating
value of the heater 10 according to a temperature and a flow rate of the water.
In order to obtain a comfortable showering water temperature, a desired
temperature for the showering water is set in advance with a water
temperature adjusting potentiometer 13 linked to a water temperature
adjusting knob 4. The water heater adjusts the shower water to the desired
temperature by comparing a resistance value of a thermister 17 for detecting
a water temperature in the tank 11 with that of the water temperature
adjusting potentiometer 13, and controlling a duty factor of power supply to
the heater 10 with a control circuit 16. The water heater can be used for
showering unheated water when the water temperature adjusting
potentiometer 13 is turned into an OFF position. The tank 11 is also
provided with a safety device 14 for preventing an overheating under

: a{b\normal\conditions. A water shutoff knob 3 is linked to the water shutoff
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abnornmal conditions. A water shutoff knob 3 is linked to the water shutoff
2 valve 9 in addition to turning on and off the control circuit 16, so
that the water shutoff valve 9 opens to allow water to pass through the
water inlet pipe 1, when the water shutoff knob 3-is pushed into an. ON
position. At the sane time with a passage of the water, ‘the flowrate
detector 8 functions to transmt a signal to the control circuit 16, which
inturn initiates a heating operation of the heater 10, so as to deliver

heated water Qf a suitable tenperature from.the showerhead I n wor d,
t here has bé@i"?\@ ® éé&*’r"@ P%&?%Hpar%bagd\& © KRt CHF“E%ZGOF%IF&I%? $he ype

hoat od vt ervetietot SR gkt oA ter Yipaeh Tpio B A Bt Lo e
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Publ i cation 0. e shower” spraying apparatus conprises _
tank for stofiadwieh &f paiagd @fetheb datbiJshel PovArdtealibfigtsie'd Fenétidnd1€at i N9

the water in the tank, "(c) a punp for délivering heated water in the tank

towar d-a showanbedida sighalaobibeWeontfelr cifdiiip1B] wdicto fiptass éﬂ.it&dﬂéstaohéﬁl@n%
shower head, and (e) the showerhead for spraying the heated water and the
conpr essed asperd@bnved ¢ble fheater N, psonasata delivebl esded byatexiofga tsvatable
together. However, the foregQing electric instantanequs water heater
of the priortemaperatyye Bm the,shoperhaadet wn B Worthdhere dasnheennpo gigctriat o

ter, it at k hower f | i od qf ,tine,
because heat BTAHEREPISLPT HORISE 15 The, SLBRBU PO RA QoI AR Reead FHURF( ne

t inlet pi | fif .Gl ' t. Further, it
2l s shorc BEREL ST OE LRE UL EFeciabiaeliGuPRbaROMI OB 200 P e 6 &
| ow pressure of -idie tMelbeherSRAAT CEhdrb a8 d BRoweP QPRIIRE hpparatus 6F _§Ospéa§:m

shower spraying apparatus of the prior art for sprayrng water mxed wth
gas has a stpugddsee abhdibclobedsnt Jupatiese i Pdtenteltaa-Oper Tublidativer MNoad63A

structure of this kind makes it difficult to obtain uniform mxing of air
into the wat 29048Hhd The showbe spaayingaapt) araths comprines ofa) abltenkf foel storjingf
t aki ng shower is provided. The apparatus also has_ a problemin )
water for shower bathing, &) a heating device for heating the water in the
tank, (c) a pump for delivering heated water in the tank toward a showerhead,
(d) a blower for supplying compressed air to the showerhead, and (¢) the
showerhead for spraying the heated water and the compressed air delivered
from the pump and the blower by mixing them together. _
However, the foregoing electric instantaneous water heater of the prior
art, which is not provided with a means for mixing air into water, necessitates
a user to take a shower for a long period of time, because heated shower water
in a limited amount of flow supplied from the water inlet pipe can not provide
a sufficient washing effect. Further, it falls short of providing a comfortable
feeling of taking shower due to a low pressure of the water sprayed from the
showerhead. |
Also, the shower spraying apparatus of the prior art for spraying water
mixed with gas has a structure that mixes the air into water in the
showerhead. A structure of this kind makes it difficult to obtain uniform

mixing of air into the water, and it can be said hardly that a comfortable

feeling of taking shower is provided. The apparatus also has a problem in
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respect of its usefulness, since-it has-no structure for nmking a spray
sel ection according to an intended usage between heated water only and
heated water m xture with air. _ SUMVARY OF THE

| NVENTI ON In order to solve the abogle-ci ted-problens, a liquid

suppl ying apparatus of t-he present inventlon conprises (a) a spray unit,
(b) aliquid supply path for supplying liquid to the spray unit, and (c) a
gas supply unit for injecting gas into the liquid supply path. Therefore,
the gas delivered fromthe gas supply unit is mxed into the liquid at an
“upper- st r earrespedt|of itsprsefulngss, semcemﬁlasrrmﬁta\;ctnr%&r makingpapray ieledion -

constructed that_it can spra i ther,of |iqui nly and, conmpqsite, liquid
i wed wi th GRSoTGBE TR BPaged Hores bétwoenHealpdrater R AN aal watet
invention, the liqui.d supplying apparatus mixes gas into liquid in the
liquid supp ¥R ™t 8 upper stream of the spray unit, when it Sprays
conposite liquid mxed with gas. As the result, it can deliver liquid and
gas in a state of an exceptionally uniformm xture, thereby naking the

effect of m xing gas subst angSUNIMAREOF KBt ENVENTIORr words, the
apparatus is expected to provide an effect of liquid conservation by

gai ni ng a -suf fi cirrrdewrthsolge tlid abdveatitdd probimhk, atiquit swiplyiaeg appdriatus d,
.and a confortable feel of taking shower as well as a massaging effect by

i ncreasi ng eoflthguirdsexnriayeption comprises 4 )rrespray unit(b) pliwssd supplydeathifor t he
heated |iquid of even a | ow pressure., Mor eover, the invention .
subst anti al |s5nnnlmﬁ/)g wigk 10 theySppay Weitaphh (Araigas SEpRlznt fRLHISHIRg 885 t her.

o 11w o only. ol compaghig LSS0, b i AR VRRAY, .

Practice unit is mixed into the liquid at an upper stream of the spray unit of the liquid. '
Also, the apparatus is so constructed that it can spray either of liquid only and
composite liquid mixed with gas from the spray unit.

According to the présent invention, the liquid supplying apparatus
mixes gas into liquid in the liquid supply path at an upper stream of the spray
unit, when it sprays composite liquid mixed with gas. As the result, it can
deliver liquid and gas in a state of an exceptionally uniform mixture, thereby
making the effect of mixing gas substantially remarkable. In other words,
the apparatus is expected to provide an effect of liquid conservation by gaining
a sufficient washing effeét with a small amount of heated liquid, and a
comfortable feel of taking shower as well as a massaging effect by increasing a
liquid spray pressure attained by a gas pressure added to the heated liquid of
even a low pressure.

Moreover, the invention substantially improves utility of the apparatus,

. since it can spray either of liquid only and composite liquid mixed with gas
from the spray unit, which allows a proper use according to the intended

usage.

Reduction to Practice

A liquid supplying apparatus as disclosed in claim 1 comprises (a) a



A1iquid supplying apparatus as disclosed in claiml conprises (a) a
4 spray unit, (b) a liquid supply path for supplying liquid to the spray
unit, and (c) a gas supply unit for injecting gas into the liquid supply
pat h, wherein the gas delivered fromthe gas supply unit is mxed into the
liquid at an upper streamof the spray.-unit of the liquid. Also, the
-apparatus is so constructed that it can spray either of liquid only and
conpasite liquid mxed with gas fromthe spray unit. Al so, the liquid
suppl yi ng apparatus m xes gas into ligquid in the liqujd supply path at_an
upper st r earfpsry tmat,db} aJiawmd supnkiepath fox spaplyieg Hauid tethe spray weiketndyi t h
gas: *As the yesult, it_can.deliver .liquid an as ..n-a state of, an.

Sxcept | onal | ) AreasSHRPHY Kpi BT hieeiing Erdritihetlimid fupely Bpthwhstsin ke
substantial ly r r kahl IR0 I e [ C
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t aki ng shower as we a’ massagi ng e I qui d spray

pressure attgidted dan spraydelithe06f dlquidsnbr 868 Wothporitk ey didaingted with gaof
even a | ow pressure. . Moreover, the apparatus substantially inproves

its utility,frobntise sprayamispray either of liquid only and conposite |iquid
m xed with gas fromthe spray unit, which allows a proper use according to
the i ntended Tisaddso, the liquid supplying anniaratus mptesrgasiate igmidimthe disswidi ses

it, (b | i quid I h f ' ying.liquid to th
Soray uni i FERP takh & mpIuPnGn Stream of AhB PR SBHs NORCIH HEYP GEREORTBD!
th, d (dy_a. troll f trollj ! f t
Coppty uni 1 - B BRI goer AR Rpuley Rl BREFHRER o0 Bho o Eibatoth, 07
suppl y ur Unf T oEAreS t FEIBGERATT o Yot
operati ng of SaTCgpAPRERE HLIRF rpRba, WALLLY iy Bl ol oF R et

operation of sihsatmllyUupdhirkabile. WIhhother Swaii, theogbpHRataoisr ekpeRted to
realizes an easy and reliable switching of a formof the liquid delivered

from t he sprpyovide tan sffectoftlzyyd econservationdyygdiningoa safficienandrashily gffect
reliable |iquid supplying apparatus.
with a smaﬂ amount of heated liquid, and a comfortable feel of taking shower
as well as a massaging effect by increasing a liquid spray pressure attained by
an addition of gas pressure to the heated liquid of even a low pressure.
| Moreover, the apparatus substantially improves its utility, since it can
spray either of -liquid only and composite liquid mixed with gas from the spray
unit, which allows a proper use according to the intended usage.

A liquid supplying apparatus of claim 2 comprises (a) a spray unit, (b) a
liguid supply path for supplying liquid to the spray unit, (¢) a gas supply unit
for injecting gas into the liquid supply path, and (d) a controller for controlling
an operation of at least the gas supply unit. The gas supply unit starts its
operation for mixing gas into liquid at an upper stream of the spray unit of the
liquid in response to an operating signal of the controller.

The invention for controlling an operation of the gas supply unit with a
signal from the controller realizes an easy and reliable switching of a form of
the liquid delivered from the spray unit, so as to provide an easy-to-operate

and highly reliable liquid supplying apparatus.

Also, a liquid supplying apparatus of claim 3 comprises (a) a heat



Al 5o, a liquid supplying apparatus of claim3 conprises (a) a heat
5 exchanger for exchangi ng heat by heating supplied liquid, (b) aliquid
outl et pipe and (c) a shower hose for conducting the heat-exchanged |iquid
toward a spray unit, along the way through a |iqui-d supply path. Al "of the
afore cited conmponents are housed togethetY with a gas supply unit wthin
one housing body to constitute a liquid heater.. “The invention thus
provi,des the liquid heater that can deliver either of liquid only and
conposite liquid mxed with gas fromthe spray unit. As-the result, the

| i qui d heat eexdlmngepdént exthaagnghesebaheatingetupglidd Houit, dbhsdiquati autldty
gaini'ng a sufficient washing effect with a small amount of the heated

i quid, and RiRsoamd(e) axhowesdrosgrior spndnptngother heat-exahanged hiapid Jayrnd a

o eocur oo PR lors b aPSufh S A B PEth A Srif gl 0
ottt o PP S RoRER i M R Re? SO i SBel ek ALAALOS Yol
l'i quid. bo&??g %@ﬁﬁté’ﬁéﬁﬂ‘gﬁl%%’*@t us can be inproved by informng a

user of a form™ I qui Ivered froma spray unit.

Furthernmore, a |iThd thveubibhWhi@ popileatths 1Rfuid hdafebtlea®n a6hver Sithéyofni t
conposed of a showerhead. The apparatus can thus serve as a shower

sprayi ng appliqaidienbyxamt tadpositeliquidimized efiflegas fforh ithaisprapnadr. vats the by
gaining. a sufficient washing effect with a snall amunt of the heated

liquid, and zesdhftbetlianid heater isfexparteddogirovise am effert obliquidrenseryatipn
ot casur e t o PHEMBABAFYIEGI] TRtave RIACh B o wuel patoudt S gieated Ratig, O
1,000 S0P 40, 0t S, L1CL el S SR RIS By
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the heated liquid of even a low pressure.- |
Further, a liquid supplying apparatus of claim 4 comprises a notification
device for notifying that a gas supply unit is in operation for mixing gas into
liquid.
Usefulness of the appafatus can be improved by informing a user of a

form of the liquid delivered from a spray unit.

Furthermore, a liquid supplying apparatus of claim 5 comprises a spray
unit composed of a showerhead.

The apparatus can thus serve as a shower spraying apparatus expected
to provide an effect of liquid conservation by gaining a sufficient washing
effect with a small amount of the heated liquid, and .a comfortable feel of
taking shower as well as a massaging effect by increasing a liquid spray
pressure attained by an addition of gas pressure to the heated liquid of even a
low pressure.

Moreover, a liquid supplying apparatus of claim 6 is so constructed that
gas from a gas supply unit is mixed into liquid at an upper stream of a heat
exchanger.

This structure for positioning a mixing point of gas from the gas supply



6 - unit at an upper stream of the heat exchanger along the |iquid supply
path, where liquid of a'low tenperature flrows through, nakes it unnecessary
to_consider a heat-resistivity in selecting a binding material, thereby

al Towi ng use of an inexpensive material and.sinpli-fying the structure.

Al so, a-liquid supplying apparatus of clairm7 is so constructed that gas
froma gas supply unit is mxed into liquid at a | ower stream of a heat
exchanger . The structure for mxing gas into liquid at the | ower
stream of the heat exchanger containing a heating source can avoid an .
expansi on of uditapjasn upperhstréamatofethenkeneaxchangen abingcthe lianidswpplapath,
bubbles throughout_the Iiquid, so as to inprove an_effectiyeness of the gas

m xt ure. where| lignidgok a plow, Fergrexature fessothroughynmakas ¥ouappcassant &

t hat ti f |y .path f dyct i f, ' I

unit s pl acdAnEKIEE o RSai TR LY i SelFCtiagor PRGHTE HaerinhchesebX alloyngat n
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anticipate an ef f aeds Qffid iU plPRSCAPHrh Al O cldfh (0sdconiitth @b thay@shi ng
effect wwth a small anount of "the heated |liquid, and a confortable feel of
taki ng shoverfrem wegds sgpplyraniagd ngixed fines linnidnat ealdwer stieagiliof &heay
pressure attained by an addition of gas pressure to the heated |iquid of
even a | ow presshanger.l n addition, conducting the gas through and within the
i quid supply path can achieve a_sinple structure. Further, a liquid
suppl yi ng appar at bkedtreqturedor mixiag gasinte Haukdiat ke lowergazeamiofithe hieah at
unit s opened in a.downward .dir ion i.n

i nl id | :
S ey of erhaBeteaebing 4 Rebting RG0S Cap Byoid Phteidh pEGR B85 il
t -tightl { i [4i j i .
e hone Vile bl il kel ABRHLRG ChIRER dhe 1hibtEs Obuhot B BRfIE. |
to drain fro%&@@t&ﬁﬁﬁfﬁ%%&ﬁe%ﬁeﬁgss bR AUk Of the housing body,

even in case of a back-flow of the liquid

A liquid supplying apparatus of claim 8 is so constructed that a portion

of a gas supply path for cqnductfng gas from a gas supply unitis placed
through within a liquid supply path, and the gas 'supply path is opened in the
liquid supply path at an upper stream of a spray unit. |

This structure produces quite uniform gas bubbles in the liquid, so as to
anticipate an effect of liquid conservation by gaining a sufficient washing
effect with a small amount of the heated liquid, and a comfortable feel of
taking shower as well as a massaging effect by increasing a liquid spray
pressure attained by an addition of gas pressure to the heated liquid oi_' even a
low pressure. In addition, conducting the gas through and within the liquid
supply path can achieve a simple structure.

Further, a liquid supplying apparatus of claim 9 is so constructed that a
gas intake path at an inlet side of a gas supply unit is opened in a downward
direction in vicinity of a lower edge of a housing body. Also, an outlet side is
joined water-tightly to a coupler connecting between a liquid outlet pipe and a
shower hose via a gas supply path.

The above structure allows liquid to drain from the gas intake opening

to an outside of the housing body, even in case of a back-flow of the liquid



7% al ong the gas supply path due to a failure of a shutoff valve in the
gas supply unit. The structure can thus assure safety of the apparatus by
preventing the back-flowed liquid fromsplashing on electrical conponents

i ncluding a controller. A liquid supplying apparatus of claimi10 has a
gas supply unit nmounted on a housing body after it is wapped around with a
cushioning material such as urethane foam The cushi oning materi al

suppr.esses noi se and vi brations of the gas supply unit during operation, so
as to maintai,n atﬁorrfortabke a}f‘
t

spher ilesin, U . | iquid

Spplyi o anpanghe taf subainpat Bk rdallle Bt & BoHES solvadn e ehbrin, ake
openi-ng i n order p t r | { | %Eﬁ | I.ng
m xed int 0 I‘I"Sig'l dﬁ‘gﬁr%gl\'g{%ﬂge cg%? tgll}%pﬁ?{?ugﬁlts? ,fdt? %gr-tgg?la IJﬁgrn_ al R? ﬁygégé%tgﬁéver y
of - clean |1 qfjedpack-floweh Libid fofd'BRlathiih BRPAEALILE] bmpbabMts! fudl8ding a |
constructed 1n a manner that a controller is capable of "operating a hNeat
exchanger angbmréldsy. supply unit independently fromeach other. Therefore, a
spray unit -can deliver either of liquid only and conposite liquid m xed
with gas, with tHeliguslusuprying apphratusebtlann dldregealgaosapplyomit mowntted n
heat - exchanged condi tion, thereby inproving useful ness_according tq the

i nt ended usa@ea housing hody gftes it isowranned anopad vith agrushioning matezial such

constructed in a nne{ that a controller controls a gas supply unit in an
oper ati ng rm@l%“é%@rn@i %™ 0 a predetermined pattern. The apparatus is set
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to the spraywhiletin ) a gas supply unit for injecting gas into the liquid
supply path, (d) a flowrate detector for detecting a flowrate of the
liquid flow ng i Mliqeid supplsisgigpparapas bf claim 1] epmprises a filter providedon a
gas intake opening in order to prevent du_sﬁsn from entering into it when gas is
being mixed into liquid through a gas supply unit, thereby maintaining a
delivery of clean liquid.

Aliquid supplying apparatus of claim 12 is cc;nstructed in a2 manner that
a controller is capable of operating a heat exchanger and a gas supply unit
independently from each other. Therefore, a spray unit can deliver either__of
liquid only and composite liquid mixed with gas, with the liquid supplied 1;1
heat-exchanged condition or not in heat-exchanged condition, thereby
improving usefulness according to the intended usage.

A liquid supplying apparatus of claim 13 is constructed in a manner that
a controller controls a gas s.upply unit in an operating mode according to a
predetermined pattern. The apparatus is set with a variety of mixing
conditions of gas into liquid, so as to allow a user to select any of them at
his/her choice, thereby improving usefulness and comfortableness.

A liquid supplying apparatus of claim 14 comprises (a) a spray unit, (b) a '
liquid supply path for supplying liquid to the spray unit, (c) a gas supply unit
for injecting gas into the liquid supply path, (d) a flow-rate detector for
detecting a flow rate of the liquid flowing in the liquid supply path, and (e) a
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8. controller for controlling an operation according to a signal fromthe
flowrate detector. The controller is capable of operating the gas supply
unit when a signal fromthe flowrate detector falls within a predeternined
range. ' Therefore, the controller t&rns into a condition capable of
operating the gas supply unit, only when a flowrate of the liquid flow ng
through the liquid supply path is within an extent, for which effectiveness
of mixing gas is anticipated, in order to achieve delivery of the gas-m xed

iquid eff GlesSit tok PoRetdl ah BBofifSerP AR ingola GigndPHR HhOTBR-0RE" 20| ©

condi tion, ow rat urd | I'n a predeterm ned range at
a lover si daef&térhe THeOM it F1RMr. is dap@Blet mﬁrﬁﬁﬁglth@&@f‘sss@ﬁlymﬂiﬁmwx

m xing gas Is substantially greater at the |ower si Aliquid

suppl yi ng apipaadfresn the flow-ratd detantpy fadlesvithin @ psepdetgrmined rarge. a | i qui d
supply path for supplying liquid to the spray unit, and:(c) a gaseous
product supply Uherefaye, thyj eantrollprdaises intop candition reapablecof dpgratingibpl v

path. The liquid supplyin apparatus |s c nst cte to m.Xx th
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Fig. 1is aIHeJ‘%i\H ¥h ngaﬁi%apﬁry G8ita8 Rh&E ihtoCan %tefdma%ﬁamdwt&ﬂyhﬁat er
of a first exenplary enbodi nent of the present invention; Fig. 2 is a

structural floeseaveadfithe ljuitilie is anpredeterninedirange at a lowergidSof theflow
systematic di a%ram of the same water heater; Fig. 4 is a graph
repr esent i ndewe pmacath@effmumn@fss anumamdebmgaxmgasps eubstamtially greaterme
wat er heater; Fig. 51is a graph representing a characterlstlc of
pressure ag@itrf-b? 1¢W®W/\P1dﬁate in the same water heater;

Aliquid su_pplyx_r}g apparatus of claim 15 comprises (a) a spray unit, (b) a
liquid supply péth for supplying liquid to the spray unit, and (c) a gaseous
product supply unit for injecting gaseous product into the liquid supply path.
The liquid supplying apparatus is constructed to mix the gaseous product
from the gaseous product supply unit into liquid at an upper stream of the
liquid spray unit. Also, it is capable of spraying from the spray unit either of
liquid only and composite liquid mixed with gas, so as to gain an effect of

liquid conservation although no effect for spray pressure is anticipated.

" BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a general view depicting an electric instantaneous water heater
of a first exemplary embodiment of the present invention;

Fig. 2 is a structural presentation of the same water heater;

Fig. 3 is a systematic diagram of the same water heater;

Fig. 4 is a graph representing a characteristic of flow rate against
pressure in the same water heater;

Fig. 5 is a graph representing a characteristic of pressure against flow

rate in the same water heater;
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9" Fig. 6 is a systematic diagram of an electric instantaneous water
heater of a second exenpl ary enbodi nent of the present invention; Fig.
7 is a systematic diagramof an electric instantaneous water heater of a
fourth-exenpl ary enbodi ment of the preseng invention; Fig. 8is a
_systematic diagramof an electric instantaneous water heater of a sixth
exenpl ary enbodi nent of the present invention; Fig. 9 is a general

vi ew, depi cting an electric instantaneous water heater of the prior art;

ot ant ancous watof hout 8YSRRTE ke & FUIRE asthntaiol bl Heater
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variations of an Rkegld hGybteniatié Ageum ybdreslebdd Ristahtdndo@s Graer hbewdr
herei nafter, as exenpl ary enbodi nents of the present invention, by

referring toof Adourthexpmyplary embodimyent ¢fi thetprEsentphaeytibnpodi ment By
referring to Figs. 1, 2 and 3, details of a structure will be described
now. It shall be Figt 8ds atsystamae dmgransofmn plegtrieinpiantancons meaten beater

representative of liquid, and air,as a presentative of gas to be mxed in
the liquid, Phaskdhreemplange %Pﬁ??oé@ﬁcﬂfﬁﬁ%ﬁ@ventmn? A reference

nuneral 27 represgnts.a |igquid supply.path connected through a water inlet
i'pe 18, “a 1 of er chike SR maeerS AERskiBRe o STRHAGL PRt RH s 1B Roateh
provi ded at ' l.de of the liquid supply path 27 for controlling a
flowrate ac?gf"%‘lphgbfgkg mani pul ation of a flowrate adjusting knob 19, and
a reference nunerplg 2f) &R SEANtaral gséséﬁwﬁoﬂwf sefnaeh i bydydof tRW dlaéteic A
reference nuneral 29 represents a water shutoff val ve activated in
conj uncti on tifstant@Eméqusl vedteo heatemofttecpricantpifid knob 20, and a réference
Fig. 11 is a systematic diagram of the electric instantaneous water

heater of the prior art.

DETAILED DESCRIPTION OF THE INVENTION
Some variations of an electric instantaneous water heater will be
described hereinafter, as exemplary embodiments of the present invention, by

referring to the accompanied drawings.

£

First Exemplary Embodiment | ,

By referring to Figs. 1, 2 and 3, details of a structure will be described
now. It shall be noted that descriptions will be made with water as a
representative of liquid, and air as a representative of gas to be mixed in the
liquid, in the following exemplary embodiments.

A reference numeral 27 represents a liquid supply path connected
through a water inlet pipe 18, a reference numeral 27a represents a flow-rate
control valve provided at an inlet side of the liquid supply path 27 for
controlling a flow rate according to a manipulation of a flow-rate adjusting
knob 19, and a reference numeral 28 represents a detector for detecting a flow
rate. A reference numeral 29 represents a water shutoff valve activated in

conjunction to a manipulation of a water shutoff knob 20, and a reference



16° nuneral 30 represents a water tenperature controller. A reference
nuneral 31 represents a tank constituting a heat exchanger 3la al ong the
way in the liquid supply path 27. An interior of the tank 31 is provided
with a heater 36 serving as a heat sourcel(for heating water supplied

through the water inlet pipe 18 up to a tenperature set by the water

tenperature controller 30. A reference nuneral 32 represents a controller
for controlling a water tenperature and operation of a gas supply unit in

response to ﬁugfé}%gﬂg %%%fél}]eﬂis ?.vs?é’i?e% %&nggf’aﬁré’ EoRebREL SiQ Pé}*erexgc? q%lﬁﬂéral

sending a sign I'cation devi during operation e gas
supply unit i kfdonsfit REREHL! 9%@31&931 fiRf RapHs '
nunmeral 33 rggrrggfe@rﬁ’egkﬂa?%g{n?ést er@ﬂglllgced@% né%tglﬁg ank- 31 ok?;gvi ng -g?f uﬁgtei on
of a Iiquid tigupdsapplyepattasct idrginterioe of the taakedleisqrronidedrwith3dhepr 86ent s
an“air punp defining a gas supply unit for supplying-air to he mxed into
wat er, and aservingrasad heat fsevecedforiheatimgwatsresipphiedr Birpugh tthe swatesHinleti ng
material 34a and_nounted on a housi ng body 50 of the water heat as shown

in Fig. 2. APiRE dBa o auemparatire st ks thn waer %ﬁmpm&m%meﬁéw% An
tlet side of,the ai t | th,f i dj
ot Gel § ver edelyeners BBl LA oP B bt e CUTC S DD CERTARSE i1 WalTa: pe
37. A f |, .48 - ' ' : .
o Lot R o £RK65 880 iy LR K GBSk o ieA”
it for takingsg Ewit%hddﬁﬁscfé%eét@dvdighﬂ, :éﬁldofor%ehaﬁf‘gg 3R t@LTz%daﬁaéam ng

body 50, and the opening is provide ' e electric

afilter

i nst ant aneousevitecy7 RRATRY operation of eltei gast BeppPlo Uit dnbokier fOnotifyy af @ i n
a manner, which will be described hereinafter. Water drawn fromthe water
inl et pipe 1®pesatingpbndidiono tAhereferericemmmeral A3epyeseanss rethtermistes plawedugh
the flowrate control valve 27a, the flowrate detector 28, and the water

shutoff val vénzbe tang3lhewng sfunetionge 2 lignditemparatnee defogangdamices Aoy

Pl AR LS AR D RN M Y

shower vat er s(fﬂ)%lﬁ%goéﬂ' 2 BEn¥d into water, and an external surface of it i1s wrapped
entirely with a cushioning material 34a and mounted on a housing body 50 of
the water heater, as shown in Fig. 2. A reference numeral 35 represents an
air hose connected to an outlet side of the air pump 34 to serve as a gas supply
path for guiding air delivered by the air pump 34 to a connecting end of a
water outlet pipe 37. A reference numeral 48 represents an air intake hz;ée
connected to an inlet side of the air pump 34 to serve as a gas intake path, an
opening of it for taking air is disposed in vicinity of a lower corner of the
housing body 50, and the opening is provided with a filter 49..

The electric instantaneous water heater constructed in the housing body

50 operat'es in a manner, which will be described hereinafter. Water drawn
from the water inlet pipe 18 is supplied to the tank 31 containing the heater
36 through the flow-rate control valve 27a, the flow-rate detector 28, and the
water shutoff valve 29.  The water is then delivered from the showerhead 24
by passing through the shower hose 23 connected to the water outlet pipe 37
after being heated in the tank 31.

: A temperature for the heated shower water can be obtained by



1r controlling a heating value of the heater 36 according to a
tenperature and a flowrate of the water. Wen a desired water tenperature
is,set with a water tenperature adjusting knob 21 in order to obtain a
confortably heated shower water, the wategy heater.adjusts the shower. water
to the desired tenperature by conparing a'resistance value of the

therm ster 33 for detecting water tenperature in the tank 31 with that of
the water tenperature controller 30, and.controlling a duty factor, on/off

e %58 B BRPRE R e B0 s O Ao o
e i L
37 .connect edﬁéexﬁg tl %Aghsﬁhggnfbfb élhﬁl ch*ﬂ@ﬁ'cogélb%4 alddgn fO R \}}\ABEQ%% Showed

del’i vering t eate ter t he showerhead 24 are ol ne a coupl er

46. Al so, theradbs the watdp heattresdifststthedhoRelr veited R6 tho dedfredftetdifraturepunp
34 is joined water-tightly to an appropriate position on the coupl er 46.

Further, thebgiconigméndm iresistraret valut hofotlph thermissérd 83 ofort detestingewatrrse
23 near to an end part of the showerhead 24. The air delivered by the air
punp 34 is t hempetatude imthe tark @atweith tbat of the wateptemperatutecanizodenhddd
24,7 so as to ohtain yniformty, of the nj xture.’ - I n descri bihg, the
operation acé® &Oﬁg@an&ﬁ yetactar, ﬁﬁ/ﬁrﬁﬂpwié% ¥ of REWREISIPDI £ SRF eAtas 20
is first 'pusggit%tur@% e water shutoff valve 29, and heated water
begins to be 3 RS LRETANTE Y “an air bubble switch 22 is depressed to an ON

posi i on, whi ch_ causgsidie gion 5%@1’&' e § SArREY dhDfRea8d B Blerntitd An

operation, and air ‘begins t e sup a resul e air rsm

into the wat gverltutiizSuR@SNabesaialoRmdiReuk, (i faneals %ﬁ%eﬁ@ubﬁlystg meeg
. I g.

fromthe showerhead 24 in a formof mxture wth the air
shows an anoirataf 36viR the-tebmperaiurendcrasesroxiessivelai THeowatd owtdetr gippBWi ng
to a primary pressure P of the supplied water. Reference nunerals 40 and
41 represent cdonestad tf apheutigt side [ofvihenbamk ) amdd theieshower hose 23 for
. delivefing the heated water to the showerhead 24 are joined with a coupler 46.
Also, the air hose 35 connected to an outlet opening 39 of the air pump 34 is
joined water-tightly to an appropriate position on the coupler 46. Further,
the air hose 35 is inserted through an inside of the shower hose 23 near to an
end part of the showerhead 24. The air delivered by the air pump 34 is _t1_1-en
mixed into the water near the end part of the showerhead 24, so as to obta;n
uniformity of the mixture.
In describing the operation according to an order of manipulation, the
water shutoff knob 20 is first pushed to turn on the water shutoff valve 29,
and heated water begins to be delivered. When an air bubble switch 22 is
depressed to an ON position, which causes the controller 32 to start the air
pump 34 into operation, and air begins to be supplied. | As a result, the air is
mixed into the water, as has been described, and the heated water 25 is
sprayed from the showerhead 24 in a form of mixture with the air 26.
Fig. 4 shows an amount of water-flow Q1 and an amount of airflow Q2
corresponding to a primary pressure P of the supplied water. Reference

numerals 40 and 41 represent domains of the water-flow amount Q1 and the



12 . airflow anbunt @ respectively. A conposite anmount of flow 42
delivered -fromthe showerhead- 24 becones a total of the domain of airflow
anount 2 added to the donain of water-flow amount QL. If the primry
pressure of the supplied.-water is Pa, forlZxanple; an anount of water-flow
is Qa. Since the water heater can deliver only this small anount of heated
‘water, in the case of using heated water only, it provides | ow washing
potential and an unsatisfactory feeling when taking a shower. However, if

air’is nixedy; fo&0 gg |E%nal Hgéctﬁfel{r' OK’ %Bo‘éﬁ;qufn %x?xt%? o4 L AB1iPEre

attai ned due"to an a mount” of the air nce 1t can provide an
ef fect equi vValoathé SheWeAERAAN 4 BbcoyBseh tEkal GITthe SRARSINSF 4i@fl6R, arhofint 2
primary pressure in the case of delivering heated water only, a sufficient
washi ng pot eatitied tatie domair of watsrefldve amnmt@ 1.t alfithg ;&imwey pnmmbeof the
achi eved even with the limted anount of water flow. : -5 shows a
wat er pr.essuseppiedimatemisaPa, for exemmde,Fen aoouasd of iviatey-flaw amQam) Sincepthe

heat ed-wat er fl ow, Q Ref erence n rals 43 and 44 epre ent damajns of {he
wat er pressuiaten hgafer cam dg e{)PBg’E tipe small amount Pfﬂéw RgHIBdne case of

45 of .the h d d f h h head 2 f
br essur 6 don%srﬁgjibrﬁséew“t’%%eéa@p Foprariaat oy  Syetite, Boisstial mhd dohe
of vaer presauLa Rl Keybben BERcaling £356ugf vss%v& Wiei? 5 ed, o

pressure fro can Sereased by even whe
delivering t Qsm@%@&@caﬂ@w of ﬂo{voyrpmmm 8, Q8% &b Eé?n%hh&‘é.ﬁxe'ﬂ ae@fteré@bl e
feeling of taking shower. Mor eover, since alr Is mxed in the heated

wat er, the wadditigndfdmensinefthe siriQls.r eSined ifscds paovidaldryeffert dquivalent tect
that is produced when bubbles forned by the air burst. When the air

bubbl e swi t clrm2@mpsntiefwatesddc earaespanding tmPlhFre. rﬁopnmam presweaarthe@rm@r
32funct|onstotermnateth§ oper at i nofs'rp%galr Wmcflnturn
stops m xi ng %f delivering cheatednFatey Rverd 1§1935u§’ % ‘patpmbial Rt 24

to deliver on &fgnbc bﬂa Peeﬁ gWBiI ?akmg sh%%ve&ocamge aci'uegzeaseven w1181 the limited

amount of water flow.

Fig. 5 shows a.water pressure P1 and an air pressure P2 corresponding
to an amount of heated-water flow Q. Reference numerals 43 and 44
represent domains of the water pressure P1 and the air pressure P2
respectively. A composite pressure 45 of the heated water sprayed from the
showerhead 24 fits in a pressure domain derived by an addition of the .La»ir
pressure P2 to the domain of water pressure P1. Like the preceding case of
water flow, a spray pressure from the showerhead 24 can be increased by
mixing air, even when delivering the heated water in low pressure, so as to
achieve a comfortable feeling of taking shower.

Moreover, since air is mixed in the heated water, the washing efficiency
is increased substantially due to an effect that is produced when bubbles
formed by the air burst.

When the air bubble switch 22 is depressed again into an OFF position,
the controller 32 functions to terminate the operation of the air pump 34,
which in turn stops mixing of air into the heated water. This causes the

showerhead 24 to deliver only the heated water, so as to make it possible to



13 serve as an ordinary shower. In addition, if the air bubble
swtch 22 is left in‘the ON position, and the water tenperature controller
30 is turned into an OFF position, the showerhead 24 sprays unheated water
mxed with air, while the power supply tog he heater 36 is disconnected. In
a ward, the water heater can be used for showering unheated water m xed
with air. As has been described, the electric instantaneous water
heater of this first exenplary enbodi ment mixes air into heated water from
an upper stream of the showerhead 24, or a spray unit, by the air punp 34,
or a gas supfTye@ian oxdinary skoWeTjel i ver either of heated or unheated water

can”tel 1 ver vat erEA bt S 6 bk Bt pORER SISA RPN RBRR RESINE . |

thereby maki g thecaffect af Hhringrags subakas ij%'d(): {aﬁe@ﬁ"ﬂ(gﬁés?ﬁoﬁ” t@kher

words, the invention'ls expected to provide an effe of "wat conservati on

by gai.ni ng asgaréiteadts ¥A%s Mhhehtd Cwataymhddwh SR WhiddPhpowér Siaasled
wat er, and a confortable feel of taking shower as well as a massagi ng

ef fect by i ngs geshestes 36asaiscoanpgtieds uln sakvhed, thd vmtenheattdi dande afedafor
pressure to the heated water of even a | ow pressure. Moreover, the
i nvention subbtwetinglunheatesd waser mixdd withodirt he wat er heater, because it

can be used properly according to.the intended usage. In addition, [t js
provi ded with ¢ heAt 65 theeat W’&é@’i @e& P@pt%mtynwe@psavﬁe%ihﬁjt%ef thison

Che’ housi ng Batl ssptp1any, Srmen “Rhys! s, Bite biadead olen Sl Glitar
he_housi . . . i
houst ng. body STERES B yhe SAOWEAMR BECG: % biirdy 136G 5/ 1Fe i blplp SHTYE e (1e

wat er heat er sghplhhifitexaant 26y ®IRRdi dFBHtr of HiAtéd br RIIRaBR WateIbhHEEr a
t hrough an inside of the shower hose 23, which extends fromthe coupler

46, to a poi miixtfirecofveetdri withtetr frmm thhehsWweriyadno s i wsdltt hiecars Aelimerhead
24 where the air hose 35 is opened. The foregoi ng enbodi nment
water and air in a state of an exceptionally uniform mixture, thereby making
the effect of mixing air substantially remarkable. In other words, the
invention is expected to provide an effect of water conservation by gaining a
sufficient washing efﬁcienpy with a small amount of heated water, and a
comfortable feel of taking shower as well as a massaging effect by increasing a
spraying pressure attained by an addition of air pressure to the heated water
of even a low pressure.

Moreover, the invention substantially improves utility of the water
heater, because it can be used properly according to the intended usage. In
addition, it is provided with the notification device for notifying of a mixing
operation of air into water, which allows a user to ﬁnd a status of usage
readily at the housing body side, or to verify any trouble such as a failure of
the air pump, etc. even if the showerhead 24 is used at a distant away from
the housing body, thereby improving convenience of use.

Also, in the water heater of this exemplary embodiment, the air hose 35
is guided through an inside of the shower hose 23, which extends from the

coupler 46, to a point of connection between the shower hose 23 and the

showerhead 24 where the air hose 35 is opened. The foregoing embodiment




14 conbi nes the hoses drawn fromthe housing body 50 into one piece, and
sinplifies the structure. Further, a gas intake opening at an end of
the air hose 35, i.e. a gas supply path, extending fromthe air punp 34,
i.e. a gas supply unit, is opened in a dgqynward di-rection in vicinity of a
| ower. end of the housing body 50, where is below the electric conponents
such as -the controllers, etc. This structure allows water to drain outside
of the main body fromthe gas intake opening, even in case of a back-fl ow

of the water aloong the air hgse 35,due,to,a failur t he shutoff val ye
such as a ch"é’é’%b\Pngtglei ﬁ°ﬁ§e8’é‘i‘wnpﬁﬂﬁ? she .h°1“ﬁ§‘gvv§9§¥ Oé?eé?té)r OB%\rPIF?'ﬁJsané{

mai nt'ai n saf et vent i t he back-fl owed water from splashing on the

el ectrical c%ﬁ%%%ﬁo%%’l nﬁ%%?%.g the controllers. Al'so, the gas intake '
opening of the a'F\ﬁJr@Réx‘? a3§aé %nm@va;%filngwa%fhx@eﬁalotfechella%rwserque;.rwggystS

when air is being awn, So as to prevent the dusts fromentering in

wat er in ordgfiply plthNéendingfony the/aiefpusheda, Dead gas ¥apsly. unit, is opened
Furthernore, the air punp 34 is nounted on the housing body 50 after it is
wr apped ar ouin acddinwiyd wiitdctmncirs fioimity @f realcwdraén® 4§ the diowsing bedi &
foam The cushioning material 34a suppresses noise_and vibrations of the
ai r punp 34 wheragsddewtthenelestrio somponentst sueh as ddef eontrallersystye ThB| e
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so constructed that air froman air punp 34, or a gas supply
from splashing on the electrical components including the controllers. Also,
the gas intake opening of the air hose 35 is provided with a filter 49 ‘for
removing dusts when air is being drawn, so as to prevent the dusts from
entering into water in order to maintain a delivery of clean heated water.
Furthermore, the air pump 34 is mounted on the housing body 50 after
it is wrapped around entirely with a cushioning material 34a such as
urethane foam. The cushioning material 34a suppresses noise and
vibrations of the air pump 34 during operation, so as to maintain ha
comfortable usage while also preventing troubles that may result from

loosening of connections, etc. due to vibrations.

Second Exemplary Embodiment

Fig. 6 depicts a systematic diagram of an electric instantaneous water
heater of a second exemplary embodiment of the present invention. |

The same components as those of the first exemplary embodiment are
assigned with the same reference numerals, and their descriptions will be
omitted.

The electric instantaneous water heater of the present exemplary

embodiment is so constructed that air from an air pump 34, or a gas supply



uhit, is mxed into water at an upper streamof a heat exchanger 3la. In
Fig. 6, an air hose 35 connected to.an air outlet side of the air punp 34
is joined water-tightly to a liquid supply-path 27 at an upper' stream of a
tank 31, which constitutes the heat exch ger 3la, so as to mix air
supplied fromthe air punp 34 into water in the path. Since this
structure allows the water heater to forma joint for mxing air in the .
liquid supply path 27 of low tenperature, it does not-require use of a

bi nding material selected in due consideration_ of a heat-resistiv Al so
because a s&3#t hﬁ%@fgﬂwwgﬁﬁaﬁ@%ﬂ%ﬁr%%%&w ;9"&?4&%99 1tahel-[§t ﬁ&rcture
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gas supply unit, is mxed into water a | ower stream of a heat exchanger

31la. In Fi gmﬁpump 84 intbosgte3n ¢thempathed to an air outlet side of the air
punp 34 is joined water-tightly to a coupler 46, which connects between a
wat er outl et pi pSimge thisistrustirecallows ¢he Sraten hasterctonfoxmaa rjoisutfpt mmiatig om

the air punp 34 intg water int foregoi ng structure can
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reference nuneral’s, and their descriptions wl
Third Exemplary Embodiment
An electric instantaneous water heater of a third exemplary
embodiment of the present invention will be described by referring to Fig. 3.
The electric instantaneous water heater of the present exemplary embodim.ent
is so constructed that air from an air pump 34, or é gas supply unit, is mixed
into water at a lower stream of a heét exchanger 31la. In Fig. 3, an air hose
35 connected to an air outlet side of the air pump 34 is joined water-tightly to
a coupler 46, which connects between a water outlet pipe 37 and a shower
hose 23, so as to mix air supplied from the air pump 34 into water in there.
The foregoing structure can avoid an expansion of the air in the heat
exchanger, and produces uniform air bubbles throughout the water, so as to

improve an effectiveness of the air mixture.

Fourth Exemplary Embodiment

Fig. 7 depicts a systematic diagram of an electric instantaneous water
heater of a fourth exemplary embodiment of the present invention. '

The same components as those of the first exemplary embodiment are

assigned with the same reference numerals, and their descriptions will be



f6 omtted. The el ectric instantaneous water heater of the present
exenpl ary enbodi nent is so constructed that it controls an air punp 34, or
a gas supply unit, in an operating node according to any one of
predetermined patterns. Wiile an air bubjge switeh 22 is in an ON position,
a.selection switch 51 enables a user to select an operating node of ‘the air
punp 34 anong the predeterm ned patterns such as an intermttent operation
control 32a, a high / |low operation control 32b and a 1 /. f operation
control 32c, thereby varying a m xing condition of air in the water, and
provi di ng t PR r spray according to a choice of the user. Fifth

Exenpl ary Enbodient <. f I | 0

heater of a fift eefé?ﬁgpgr Vfétgﬁféf | rren?&g?le bge%&r ?geﬁfet ﬁ;r%éiér%ﬁl g’ﬁeﬁ\%ﬂﬁ
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through a liquid supply path 27 is within a predeterm ned range.

control | er 3Philergranasbabblegswitchr2@nis ik |aowON tpositien, e@tselecz@nvﬁwﬂcla 51

predeterm ned value, and it activates the air gt 34 to produce mxture
t

of air and wanbles afusen tQi selethan OPSEAHRS 122d¢ of the 1N RIS 8mopgeths gnal
is within the predeterm ned val u

h f th
wat er heat erPredetesmin B??teb’éﬁr%“‘g’zlas Fﬂﬂ%teiﬁn B% aﬁ?fé H%Wﬁ%éﬁbr u‘ﬁ/‘%ﬁ, ©

the fl .h f

ef ?ect |O¥/Ve:12 S l)(%spev#? Pﬁ%"gﬁ%ﬂ*gg ' ﬁ%ﬁgraltlﬁa\(,)xr é@x&o‘ff&gc % i 9 1c'JyIPFvery
of the gas- %ﬁ&ﬁ Woh&itich! cﬁte:ﬁf 1304 ﬁllé’ a@& bhe p%ﬁ%’iné‘ﬁf@shdv(rer ép@ﬁ& rab@drﬂmg _
del i very of S BT m xed wat er r 4 condition, 1.e. If alarge flow is

avai |l abl e, fiQrg ¥Mhdicdofthd weerai r | s unnecessary. Si xth Exenpl ary
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Fifth Exemplary Embodiment

A system of an electric instantaneous water heater of a fifth exemplary
embodiment of the present invention will be described by referring to Fig. 3.

The electric instantaneous water heater of the present exemplary
embodiment is capable of operating an air pump 34, or a gas supply unit, only
when a flow-rate of water flowing through a liquid supply path 27 is withir_xma
predetermined range. A controller 32 compares a signal from a flow-rate
detector 28 with a predetermined value, and it activates the air pump 34 to
produce mixture of air and water, if an air bubble switch 22 is turned on while .
the signal is within the predetermined value.

With the foregoir_lg structure, the water heater turns the air pump 34
into an operable condition only when the flow rate is within a certain extent of
low. value, for which effectiveness of mixing air is anticipated, in order to
achieve delivery of the gas-mixed water effectively. On the other hand, it
restricts delivery of the air-mixed water under a condition, i.e. if a large flow

is available, for which mixing air is unnecessary.

Sixth Exemplary Embodiment



17 Fig. 8 depicts a systematic diagramof an electric instantaneous
wat er heater of a sixth exenplary enbodi nent of the present invention. The
same conponents as those of ‘the first exenplary enbodi nent are assigned

w th the sanme reference nunerals, and thgjir descriptions will be onmitted.

Al t hough the gas supply unit for mxing air alone.into water has been
described in the foregoing exenplary enbodi nents as neans to produce

m xture of air with water, an electric instantaneous water heater of this

exenpl ary enmbodigent, is.provided w.th,a gasequs oduct._supply unit 60. As
means to nix gaﬁ%ﬂ?o&‘?ﬁég re syﬁtgmgaggcegﬁgg o(g(uLﬁR %Leﬁg‘awn ; a%??‘hsow& ¥ses a
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t he spray pressure. Al t hough the descri bed enbodi nents have referred
to air and canhoriference dugeerads; anfdethgirsdesoriptioad will Beemétasd.suppl y unit, it
can be a conposite of carbonic acid gas and air, or any other kind of

gases. A sti nul uAlthbfightthecgast supply emdt forrmidingisin abone nto exqter thes, bédn
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with the gasiesorped iantke Jpregeing pxemplaryp esthodimeniplap meaansebt PFedUME thin

he h i b , b th b d i d f [ body i
| bcatton SogAPdlEe A WIbE BRLTH AT BIA dnaAn ARG Ale dRBte Bf iR
| th. . of i j i t of
P Dot eyt REAPREAER if prbBReq SRRASE EhRR ptuck bRY iy ! °
supply to beAgm‘i%ttsqn&%ale@,ihle@w\ﬁ@éﬂhé gé%fgusggmégse&ppgyg 4 0 8drthpks The

essential thing is that t | ocation can ousi ng body

or the out sigeaffonaessusaproduct ompesingdolid raateridlpfer pibdeciy CarbdsicHridy
unit, as the liquid supply path includes all of the conponents situated in
the upper stgasny oéaction withayaten) for example, drrthe\ldse, makétial gthicheahanekei ng
exenpl ary enbodi ments represent certain variations_of shower  spraying
appar at uses diWatey paingreltackcihough no effect is anticipated for increasing the'spray

pressure.

Although the described embodiments have referred to air and carbonic
acid gas as the gas supplied by the gas supply unit, it can be a composite of
carbonic acid gas and air, or any other kind of gases. A stimulus effect for the
blood circulation can be expected, if carbonic acid gas is used. i

The foregoing embodiments are provided with the gas supply unit or tﬂe
gaseous product supply unit encased within the housing body, but they can be
arranged outside of the housing body in location separate from the housing
body, and co_nnected to the liquid supply path. Also, arrangement of the
connection is not limitgd to that of the foregoing embodiments, but it can be
made to a main pipe of the water supply to be connected with the water inlet
pipe in the upper stream. The essential thing is that the location can be
anywhere in the housing body or the outside as long as it is located in an
upper stream of the spray unit, as the liquid supply path includes all of the
components situated in the upper stream of the spray unit.

Moreover, although the foregoing exemplary embodiments represent

certain variations of shower spraying apparatuses utilizing an electric
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18 i nst ant aneous wat er heater, it can be a shower spraying apparatus
with an ordinary water heater of non-instantaneous type having a heating
source of gas, kerosene fuel, etc. beside electric. O, .it can be any kind
of° i qui d supply equi prent that delivers either heated or unheated water or
the like liquid, other than the shower spBayi ng apparatus. As has been
‘described, the liquid supplying apparatus of the present invention m xes
air into water froman upper streamof the spray unit in the liquid supply
pat h, when spraying conposite water m xed with air. As the result, it can

del i ver wat efy a%ig?\fxé WaReShahterOit @&h BEGeRdwirakpiayink fpRratud with an

t her eby nmaki ng the ect of mxing.air substantially remarkable. In other

words, the agpHhakuwatésr Bedies tof chonoingtamiadsowan tydd Baviny aViedsting se\@Re Vet i on -
by gaining a sufficient washing effect wwth a snall anpunt of heated water,
and a. conf or gay)kerbsak futl, etk ibegidereletricas Ongiticaasbemany ksndiofitiqeid sapplyy
i ncreasing a spraying _pressure attained by an additjion of air pressure to
the heated weqwipmesnteihah deliversy eifher deated or unheateds water ondhediks biguid,can

deliver either, of. vvatﬁr gnl and conposite water mxed with air fromthe
spray unit, Ptherdhapdhe sBowpr SPEAYIDE BR3P Rg-to the i ntended usage, and

substantially i 0 conveni : . Fur t her e e |liguid
_S_]E,Jppl %/i n'gdalp_%p/ar g}[:) f\g? bte Elg %%8@@%&’ %evgﬁﬁ%ﬁu? glyégéaaaggrg?\{ssﬁ %i(i:| ipﬁﬁ%ftf orm
of water de : ry n
an oper at | on Sieries BB AIE IR ButeibulhT upBef Siren bf PhY sPYey ARl oGy
Accor di ngly, Jighel sGYSPtpRR, wWhetDESraydndeombostavaas Inixed WREr éire ARGthe

highly reliabl'e |I'iquid supplying apparatus.

19 result, it can deliver water and air in a state of an exceptionally uniform
mixture, thereby making the effect of mixing air substantially remarkable.
In other words, the apparatus is expected to provide an effect of water .
conservation by gaining a sufficient washing effect with a small amount of
heated water, and.a comfortable feel of taking shower as well as a massaging
effect by increasing a spraying pressure attained by an addition of aif
pressure to the heated water of even low pressure.

Also, since the apparatus can deliver either of water only and composite
water mixed with air from the spray unit, it can be used properly accordingto
the intended usage, and substantially improvés convenience of use.

Furthermore, the liquid supplying apparatus of the present invention is
capable of switching a form of water delivered from the spray unit easily and
reliably by controlling an operation of thé gas supply unit based on a signal
from the controller. Accordingly, the invention is able to provide an easy-to-

operate and highly reliable liquid supplying apparatus.



Wiat is claimed is: 1. A liquid supplying apparatus conpri'sing:

a spray unit; _ a liquid supply path for supplying liquid to said
spray unit; and .a gas supply nmeans for injecting gas into said
| i'quid supply pat h, - wherein the gas fromsaid gas supply means is

m xed into the liquid at an upper stream said spray unit -of I|qU|d and
said liquid supplying apparatus is capable of selectively spraying either
of lkquid only and conposite liquid mxed with gas fromsaid spray unit.

2. Aliquid supplying apparatus conprising: . a spray unit;

a liquid suphatjschifmed isuppl ying liquid to said spray unit; a
gas supply nmeans for injecting gas into said |iquid supply ‘path; and

a controller for controlling an operation of.at |east said gas supply

means, wher ei n S. S | y means m_xes the gas into the

li qui d at an. upper stk ga]ﬁ‘i%?ﬁ %EY %ﬁ’aﬁﬁms“é’é’%‘ﬂﬂiﬂﬁg to a signal from
said controller. 3. The liquid supplying apparatus according
to any of claim1l an&s%aé{.‘m‘% further conpri si.ng: a heat

heat by heating the 14 g bl RatR i ciitibihRiotoRad bl E B0G! "0
outl et pipe and a sh sB@ﬁﬂyfrﬁéaﬁé)fUi“iﬁ}écﬁ&gtéh% ﬁlﬁ%md B%ﬁgﬁl{b bAtd d
toward 'sai d spray un|t wherein salid heat exchanger and said

.gas supply neans are eherets thiengas $romyl said oy m@ﬂiydmehns dsnpixed mtbi the d
heat er .
liquid at an upper stream of said spray unit of liquid, and sald liquid
supplying apparatus is capable of selectively spraying either of liquid only and

composite liguid mixed with gas from said spray unit.

2. A liquid supplying apparatus comprising:

a spray unit; _

a liquid supply path for supplying liquid to said spray unit;

;1 gas supply means for injecting gas into said liquid supply path;
and

a controller for controlling an operation of at least said gas supply
means, -

wherein said gas supply means mixes the gas into the liquid at an

upper stream of said spray unit according to a signal from said controller.

3. The liquid supplying apparatus according to any of claim 1 and
claim 2, further comprising: ) |

a heat exchanger provided along a way in said liquid supply path
for exchanging heat by heating the liquid supplied thereto; and

a liquid outlet pipe and a shower hose for conducting the heat-
exchanged liquid toward said spray unit,

wherein said heat exchanger and said gas supply means are stored

in a single housing body to compose a liquid heater. —_—

N O L



47 The liquid supplyi ng apparatus according to any one of cl aim1 t hr ough
claim3, further conprising a notification neans for notifying that gas

from said gas supply neans is being mxed into Iiquid. 5. The
| i’qui d suppl yi ng appar at us according to agy one of claim1 through claim4,
wherein said spray unit conprises a showerhead. 6. The liquid

suppl yi ng appar.atus. .according to any one of claim1l through claimb5,

wherein gas fromsaid gas supply neans is mxed into liquid in an upper
‘stream of sai d heat exchanger. : 7. The liquid supplying
apparatus according to any one of claim1 through claimb5, wherein gas from

sai‘d*gas supply neans | I nt .I lquidinalo st ream of | d_heat
excha][lgelr 4 Jrgl8rﬁqﬂ'} qqpa %P&&F#‘}Fga%fﬁ%%%‘&a%%? 8? ﬁijmtnof?ny

one of clai or

?:_ondggtl ng l’g@g #‘&E %‘? 3%@ i HE?ﬁiﬁ Q:Z’E cgf':he)g mi%%g?%ﬁﬂgﬁ?iaga??tsai d
i qui d supp n sai i qui

suppl.y path %tsoﬂ;h usp%@%a%? @g%&é&ﬁﬁdﬁgfﬁayﬁeﬁ &%ﬁ% i 9. The

l'i quid supplying apparatus according to any one of claim3 thr ough cl ai m 8,

wherein said gas supply neans opens a gas intake path on a gas inlet side
t hereof in a downwar @. Enhledmmdnsupplym@ apraratds acdoodimg tenahybne af ¢ldioudi ng

body, and water-tjghtly joins a gas supply path on an outlet side to a
‘coupl er connduongh clainhdewhezgia said aprryowtiteomprifes anshoseardeadoner hose.
10. The liquid supplying apparatus according to any one of claim3
" 6. The liquid supplying apparatus according to any one of claim 1
through claim 5, wherein gas from said gas supply means is mixed into liquid

in an upper stream of said heat exchanger.

7. The liquid supplying apparatus according to any one of claim 1
through claim 5, wherein gas from said gas supply means is mixed into liquid

in a lower stream of said heat exchanger.

8. The liquid supplying apparatus according to any one of clainth
through claim 7, wherein a portion of a gas supply path for conducting gas
from said gas supply means is placed along an inside of said liquid supply
path, and said gas supply path is opened in said liquid supply path at an

ﬁpper stream of said spray unit.

9. The liquid supplying apparatus according to any one of claim 3
through claim 8, wherein said gas supply means opens a gas intake pathon a
gas inlet side thereof in a downward direction in vicinity of a lower end of said
housing body, and water-tightly joins a gas supply path on an outlet side to a

coupler connecting between said liquid outlet pipe and said shower hose.

10. The liquid supplying apparatus according to any one of claim 3

RN 0 ORR




21 through claim9, wherein said gas supply neans is wapped around with
a cushioning material such as urethane foam and nounted on said housing

body. 11. The liquid supplying apparatus according to claim§9,
wherei n an opening of said gas intake pzﬂ; on a gas inlet side is provided
with afilter. . 12. The liqufd supplying apparatus according to

any one of claim2 through claim11l, wherein said controller is capable of
operaating said heat exchanger and said gas supply neans independently from
each other. ) 13. The liquid supplying apparatus according to

any one of thegugloclaimoRigivheraipraie gapipply megns Sowrapped erewnd ¥otk asai d

gas ssupply means in an opetatipg node.according to a predeterniped pattern.
14. A |iqui GU8YOPING Hbatﬁﬁ‘ﬁ;r,sé‘f’ 3% Srphadenigam, and’ modnte a®i rﬁ%@%ﬁ?’ﬁg _
aliquid suﬁﬁlﬁ path for supplying liquid to said spray unit; a
gas supply g's for injecting gas into said |iquid supply path; _
a-flowrate detector for detecting a flowrate of liquid flowing in said

|l iquid supply path; and - a controller for controlling an

operation accordi ng 1D Phéligadl shpplying abfatdtQv-dcasifg 81 m 9, wherein
‘wherein said controller is capable of operating said gas supply neans when

a signal fram eperinglobsaidagas inedlee path 6mlal gasvinldtisidaigpeitdeat witkea filteange.

12. The lquid supplying apparatus according to any one of claim 2
through claim 11, wherein said controller is capable of operating said heat

exchanger and said gas supply means independently from each other.

13. The liquid supplying apparatus according to any one of claim 2
through claim 12, wherein said controller controls said gas supply means in

an operating mode according to a predetermined pattern.

14. A liquid supplying apparatus comprising:

a spray unit;

a liquid supply path for suf)plying liquid to said spray unit;

a gas supply means for injecting gas into said liquid supply path;

a flow-rate detector for detecting a flow rate of liquid flowing in
said liquid supply path;' and

" a controller for controlling an operation according to a signal from

said flow-rate detector,

wherein said controller is capable of operating said gas supply
means when a signal from said flow-rate detector falls within a predetermined

range.

15. A liquid supplying apparatus comprising:

a spray unit;

I



I5. A liquid supplying apparatus conprising: a spray unit;

22 .. aliquid supply path for supplying liquid to said spray
uni t; and a gaseous product supply neans for injecting gaseous
product into said |iquid supply path, wherein the gaseous product fromsaid
gaseous product supply neans is mxed i |liquid at an upper stream of
said spray unit of the liquid, and said |iquid supplying apparatus is
capabl e of spraying either of the liquid only and conposite |iquid m xed
with gas fromsaid spray unit.

a liquid supply path for supplying liquid to said spray unit; and
a gasebus.product supply means for injecting gaséous product into
~ said liquid supply path, wherein the gaseous product from said gaseous
product supply means is mixed into liquid at an upper stream of said spray
unit of the liquid, and said liquid supplying apparatus is capable of spraying
either of the liquid only and composite liquid mixed with gas from said spray

unit.



