FOAMED-WATER GENERATING PLUG DESCRIPTION 5Technical Field This invention relates to a
water saving aerator attached to water delivery devices such as a water tap (including a general water
tap and a special purpose water tap for laboratory use) and a shower head for saving the amount of
the water flow and aerating the water for 10 generating bubble foam water. Background Art  Bubble
foam water is required in many water taps including ordinary homes and in commercial facilities. The
impression form use of the 15 bubble foam water in washing is quite gentle. Therefore the bubble
foam water is preferably used in washing glasses and the dishes because there is no possibility to a

crack or damage the surface of tkm@q:mwﬁ@lm{d@ﬂmﬁpg‘m@pﬂw water has little

rebounding even if it hits the surface of the glasses and the dishes in washing, so there is no fear of
20 splashing water around the sink and deteriorating the environment. Therefore, the bubble foam
water preferably is used in many water taps noP&HCRIBBIN, homes but also in the station, in the
public facilities, in the laboratory in the research institute, and so on. In the prior art, one of the
methods for making the bubble foam water is 25attaching a water saving aerator to the water delivery
devices such as a

5 Technical Field
This invention relates to a water saving aerator attached to water
delivery devices such as a water tap (including a general water tap and a
special purpose water tap for laboratory use) and a shower head for
saving the amount of the water flow and aerating the water for

10  generating bubble foam water.

Background Art
Bubble foam water is required in many water taps including ordinary
homes and in commercial facilities. The impression form use of the
15 bubble foam water in washing is quite gentle. Therefore the bubble foam
water is preferably used in washing glasses and the dishes because there
is no possibility to a crack or damage the surface of the glasses and the
dishes. The bubble foam water has little rebounding even if it hits the
surface of the glasses and the dishes in washing, so there is no fear of
20 splashing water around the sink and deteriorating the environment.
Therefore, the bubble foam water preferably is used in many water taps
not only in ordinary homes but also in the station, in the public facilities,
in the laboratory in the research institute, and so on.
In the prior art, one of the methods for making the bubble foam water is

25 attaching a water saving aerator to the water delivery devices such as a



water tap. The water saving aerator in the prior art comprises air intake holes for in taking outer air to
the water flow as a basic structure. The outer air is mixed with the water flow via the air intake holes. In
addition, the opening of the water delivery devices is covered by the net 5 for cutting the water flow
into small pieces. The bubble foam water is generated by mixing the outer air via air intake hole and
cutting the water flow by installing several nets to the opening of the water delivery devices for cutting
the water flow into small pieces. 10Disclosure of the invention The problems to be solved The
conventional water saving aerator described in the prior art has the following problem. The
conventional witareatimg a&bﬁoWé‘éﬁTg%ﬁffé%eaﬁf@wbb}eth?aﬁiﬁétéﬁﬁ@ﬁd?ﬁbs?éﬁﬁ butsgie, but it

cannot generat lf bubb foam water including a hi ality fine bubble. The conventional water
saving aerator Eﬁg%ﬁ 85HE & ]rnér(’f%ﬁ{ AL iR ih r}i%?k %?6%8873%% BPRFESRIELGEIS the Water flow,
so the outer air 5 mixed,roughly a fo fequpping water How y being "HP%%%%V%QS‘? sige,

direction. The size of the involved bubble water is about several 20 millimeters. After being introduced

into water flow,dheibidehlens G N6t ehsevarrlNetsiviesmal IRCes ascarsing fosthe Meater flow
cutting. The bubble foam water is generated in this manner. However, the conventional water saving

aerator describédt inuhe pgiorhart geheratksithe bulsmhe fbamewate (e ntixiplgl eo igrnly tive teurtes air into
25water flow only at the position where the outer air is supplied from the side direction.In addition, the
hole of the net RCaSEHt e RY¥aMmiifiBietefs asiexpattetiand’ahmctigetetaterfite BUEBRSsHIer than

the hole of the nw‘?atter flow by installing several nets to the opening of the water delivery

devices for cutting the water flow into small pieces.

10 Disclosure of the invention
The problems to be solved
The conventional water saving aerator described in the prior art has the
following problem. The conventional water saving aerator can generate
the bubble foam water including rough bubble, but it cannot generate the
15 bubble foam water including a high quality fine bubble. The
conventional water saving aerator supplies the outer air from the air
intake holes located on the side wall to the water flow, so the outer air is
mixed roughly in to the running water flow by being introduced from the
side direction. The size of the involved bubble water is about several
20 millimeters. After being introduced into water flow, the bubble is cut by
a net or several nets into small pieces according to the water flow cutting.
The bubble foam water is generated in this manner.
However, the conventional water saving aerator described in the prior
art generates the bubble foam water by mixing roughly the outer air into
25  water flow only at the position where the outer air is supplied from the

side direction. In addition, the hole of the net i1s about several



The first approach for generating the fine bubble foam in the conventional water saving aerator is
based on increasing the contact area 5 for outer air and water flow. However, it is impossible to
increase the contact area in the horizontal direction if the outer air is supplied from the side direction to
the water flow. It is possible to increase the contact area in the vertical direction since the length of the
contact area with the air becomes large to the extent that the height of the water fall becomes 10
large. Therefore, the amount of the mixing air becomes large. However, the vertical length of the
apparatus becomes too large as the bubble foam water saving aerator to be attached to the water tap.
The second apptdchRabiigenttitrsthe Al sappletigameraiseltanvartisat watte s By Herator is
based on decreasing the mesh size of 15 the net. However, the smaller the mesh size of the net
becomes, the | &%fgé?}%ﬁ&tance to the water flow becomes. The bubble mixed in the bubble foam

water larger than 43¢, mashSizg, af. (e etk the.ypperisteamds AHICUR L9 pssHygual,the;pesh of

the net. If the mesh size of the net reaches the sub-millimeter level, there is a risk that the bubble 20
is blocked and rgmainsivisidenafte watertaprabsk thabihe aibintake viaithe aiferialke bolerisa
obstructed. In addition, if the mesh size of the net reaches the sub-millimeter level, there is a risk that
the susperided foarticleeanalicomamireterrémains Hod bioaksi thes meghy sfithle ret.i25keanstios solving
the problems Therefore, it is an object of the present invention to provide a water saving aerator that
can generate ti&@Mightotktity Babbie hozmanatdr Heasding tHettise BUsEI& Bnifety PP ltedrdes o

achiove the aboye-mantioned eblect, the presennyenton of.a waler saving aeratoy adapied fo be
attached to the Water tap tor 5 generating bubble foam water‘and flowing the bubble foam water

comprises; a waieh fiow iprming;pertieR Jof g e walgipw inahIhe. waler sayingigerator; a
ventilation pass for supplying the outer air to the water flow from the side direction via an air intake
hole installed onithb &idf skirfacgeof @ watesilowt cytineler avateitflofvthe water fall becomes
10 large. Therefore, the amount of the mixing air becomes large. However,
the vertical length of the apparatus becomes too large as the bubble foam
water saving aerator to be attached to the water tap.
The second approach for generating the fine bubble foam in the
conventional water saving aerator is based on decreasing the mesh size of
15 the net. However, the smaller the mesh size of the net becomes, the
larger the resistance to the water flow becomes. The bubble mixed in the
bubble foam water larger than the mesh size of the net in the upper
stream is difficult to pass through the mesh of the net. If the mesh size
of the net reaches the sub-millimeter level, there is a risk that the bubble
20  is blocked and remains inside of the water tap, and that the air intake via
the air intake hole is obstructed. In addition, if the mesh size of the net

reaches the sub-millimeter level, there is a risk that the suspended

particle and contaminant remains and blocks the mesh of the net.

25 Means for solving the problems

Therefore, it is an object of the present invention to provide a water



10 accelerator for accelerating the water flow supplied from the water flow forming portion and jetting
an accelerated water flow jet. The accelerated water flow jet accelerated by the water flow accelerator
is jetted to the air supplied from the air intake hole, and the bubble foam water flow is generated by
mixing the air supplied from the air intake hole into the 15water flow with the force generated by the
accelerated water flow jet. According to the above-mentioned configuration of the invention of the
water saving aerator, the water saving aerator can generate high quality bubble foam water and flow
the bubble foam water by mixing the air jetted from the air intake hole into the water flow jet due to the
decrease 20 of#Yanr prasdare Hratinerthe2sin fiitdice Heffe Bigleti Bl thehbte|dpamd Water flow jet
below in very hi%h ?eed. TI?e p:ﬁs%g(iinventor Masaaki TAKANO has studied and conducted the
actual experimeRt RS, e HAPEIR FRTES Hiat the air becomes fine bubble by being introduced

and injected into e &%@%@Eec%%%e“cﬁéf%%%i%t Abyery M shead Becayas dhe AlLiStiRieted

accelerated by the air pressure generated by the accelerated water jet, and has confirmed that the
high quality bulble, faam wales inclugding fingibybble entirely aaade generatad. wdtds prgsilig to
obtain the air cavity in the water flow cylinder by narrowing down the width of the accelerated water jet
smaller than thgeteof thegwitttbbi¢hdamaterilevecylinder fhay suppliés tHeuebling Space foathe
accelerated water flow jet. The intake air is jetted via the air intake hole into the air cavity due to the
decrease of the @i Presastiretoftiéedir Havityfarouite tHeesH staker nbra myéttiteout heradieerated
water flow jet b%ow inﬁ/e%r hi%h speed; and the béjbble foamt\gatter flow is gfeneratedl. 10 TH? quality
of the bubble includ@d in the buabtblre S watsr fiow cin'be' & ?ué?end %?/Sr%oai Fnlbpﬁ]gldllgtan(?e and
skew between the accelerated walerdetand e ainintake bolsinstalied in the side susface,pfdhe
water flow cylinder. Because the air jet is jetted from the air intake hole at high speed, the velocity of
the air jet jetted frsynitbe ajhintake fide canrbe clbRadiusiaddyy thesaicprassure deeraase drpending
on the positional relationship between the accelerated water jet and the air intake hole, in addition, the
velocity ofbhe airjel §etiber fiom tltecdfrintake bote watebef bjustepiphiethéraimptbsswatdeciease

depending on the angle relationship between the skew of the accelerated water jet and the installation
angle of forming portion and jetting an accelerated water flow jet. The accelerated

water flow jet accelerated by the water flow accelerator is jetted to the air

supplied from the air intake hole, and the bubble foam water flow is

generated by mixing the air supplied from the air intake hole into the
15 water flow with the force generated by the accelerated water flow jet.

According to the above-mentioned configuration of the invention of the
water saving aerator, the water saving aerator can generate high quality
bubble foam water and flow the bubble foam water by mixing the air
jetted from the air intake hole into the water flow jet due to the decrease

20 of the air pressure around the air intake hole by jetting out the
accelerated water flow jet below in very high speed.

The present inventor Masaaki TAKANO has studied and conducted the
actual experiment repeatedly. He has confirmed that the air becomes
fine bubble by being introduced and injected into the accelerated water

25  flow jet at very high speed because the air jet is jetted accelerated by the

air pressure generated by the accelerated water jet, and has confirmed



20the air intake hole to the water flow cylinder. Therefore, it is preferable that the water saving
aerator further comprises an accelerated water flow jet position adjusting mechanism for adjusting the
distance between the air intake hole and the accelerated water flow jet jetted into the air cavity. 25It is
also preferable that the water saving aerator further comprises an accelerated water flow jet skew
adjusting mechanism for adjusting the jet skew of the accelerated water flow jet jetted into the air
cavity. Itis also preferable that the water saving aerator further comprises an air intake hole size
adjusting mechanism for adjusting the width of the air intake hole and adjusting the velocity of the air
flow jet jetted vidfHetBaihistaLa %Iéy WhBR iy atedry brehedangditad rith e eridardrated water
flow jet can be djusted It is also preferable that the water saving aerator can adjust the skew of the
ventilation pas f’ogiﬁlé Lipte éurface of the water flow cylinder. For example, the skew of the air flow jet

to the accelerateq watey, flowhQ Jg5 G R 2eiStaH 10 LA IGTGEr than Q. fegrek,and srialer thgn 90

degrees.
narrowing down the width of the accelerated water jet smaller than that

5 of the width of the water flow cylinder that supplies the jetting space for
the accelerated water flow jet. The intake air is jetted via the air intake
hole into the air cavity due to the decrease of the air pressure of the air
cavity around the air intake hole by jetting out the accelerated water flow
jet below in very high speed; and the bubble foam water flow is generated.

10 The quality of the bubble included in the bubble foam water flow can be
adjusted by modifying the distance and skew between the accelerated
water jet and the air intake hole installed in the side surface of the water
flow cylinder. Because the air jet is jetted from the air intake hole at
high speed, the velocity of the air jet jetted from the air intake hole can be

15 adjusted by the air pressure decrease depending on the positional
relationship between the accelerated water jet and the air intake hole, in
addition, the velocity of the air jet jetted from the air intake hole can be
adjusted by the air pressure decrease depending on the angle relationship
between the skew of the accelerated water jet and the installation angle of

20  the air intake hole to the water flow cylinder.

Therefore, it is preferable that the water saving aerator further
comprises an accelerated water flow jet position adjusting mechanism for
adjusting the distance between the air intake hole and the accelerated
water flow jet jetted into the air cavity.

25 It is also preferable that the water saving aerator further comprises an

accelerated water flow jet skew adjusting mechanism for adjusting the jet



For example, the skew of the air flow jet to the accelerated water flow jet can be adjusted to be larger
than 90 degree and smaller than 180 degrees. 15It is also preferable that the water saving aerator
further comprises a ventilation pass skew adjusting mechanism for adjusting the skew of the
ventilation pass to the side surface of the water flow and the skew of the air flow jet to the accelerated
water flow jet without fixing the skew of the ventilation pass to the side surface of the water flow. 20It is
also preferable that the water saving aerator further comprises a water flow cylinder width adjusting
mechanism for adjusting the width of the water flow cylinder installed to the water flow forming portion.
The adjustmentkaW 196 Heme saales aledchad CofaNors tdaHe dinée tdie aietaii tthe width of the

accelerated water flow jet can he adjusted by 25 operating the water flow cylinder width adjusting
mechanism. The Hisihg SiadetR e B DIE 168 Ao ASMEat BB 50y LA By SHAREF AR it of

ve accomedypit ey e TR S IERBEL S P T
the bubble foamiwatghikewashingimavfesling the velocity of the air flow jet jetted via the
5 air intake hole, wherein the velocity of the air jetted into the accelerated
water flow jet can be adjusted.
It is also preferable that the water saving aerator can adjust the skew
of the ventilation pass to the side surface of the water flow cylinder.
For example, the skew of the air flow jet to the accelerated water flow

10 jet can be adjusted to be larger than 0 degree and smaller than 90
degrees.

For example, the skew of the air flow jet to the accelerated water flow
jet can be adjusted to be larger than 90 degree and smaller than 180
degrees.

15 It is also preferable that the water saving aerator further comprises a
ventilation pass skew adjusting mechanism for adjusting the skew of the
ventilation pass to the side surface of the water flow and the skew of the
air flow jet to the accelerated water flow jet without fixing the skew of the
ventilation pass to the side surface of the water flow.

20 It is also preferable that the water saving aerator further comprises a
water flow cylinder width adjusting mechanism for adjusting the width of
the water flow cylinder installed to the water flow forming portion. The
adjustment can be done in the attached condition to the water tap;
wherein the width of the accelerated water flow jet can be adjusted by

25  operating the water flow cylinder width adjusting mechanism. The

mixing status in the bubble foam water flow can be adjusted by adjusting



5 pain, and the water flow may hit and rebound from the object so that water drops are splashed
around even though the water flow is generated as the bubble foam water flow. Therefore, the water
saving aerator further comprises a decelerator for decelerating the speed of the accelerated water flow
jet accelerated by the accelerator and for leading to 10 the lower stream. The speed of the flow of the
generated bubble foam water can be adjusted. The number of the accelerated water flow jet may as
one or more. According to the above-mentioned configuration of the invention of the water saving
aerator, the air can be injected from the air intake hole and 15 the bubble foam water flow can be
generated by dEepedsitiy wlethie presderatabilitd ehdlaw iithke hole. The air pressure can be adjusted

by accelerating the water flow flowing in the water saving aerator by the accelerator, Accordjng to the
bove.mentioned BBhiGUHSTon BHEEIHALH of he BUhw AP A g HArALGH tnd Y E58 e Ean e

supplied in the waterflow suider by RATIowing e, with el acselesated ueter flgwigt sppeller than

that of the water flow cylinder. The accelerated water flow to be jet is jetted into the air cavity, and the
air in the air cayifytés indradiced anghejetied mith the Bsreleyatedywater ithow dehbelow al vieel high
speed. 25As a result, the air pressure of the air cavity decreases, the air is jetted from the air intake
hole and tle buible, fearm watemftowristyeneratgdhit Tiedquahtyuofdhé hubble indlidedso tiebubble
foam water flow can be adjusted by adjusting the distance and skew between the accelerated water jet
and the air intaRe FyletFrRalRERIS RS Bid dtoted 6V ek thatsstidhecyirider ftrre eS8y 8t eHe air jet
jetted from the gir ipﬁaek(?kﬂgﬁ 5 £an be a(%jeurst?l% by t }Posilgional ﬁtlationjgilp between the gclg:elerated

water jet and the air htake Rofe. fi* duditivn, the Veloci y of the' &ir je EjetvtveaL forfPthe &iritak& nole can

be adjusted by e apgleglatinaship peeen fag ke of e acsalaraed waterjel and ihehe

installation angle of the air intake hole to the water flow cylinder. 10
accelerated water flow jet accelerated by the accelerator and for leading to

10 the lower stream. The speed of the flow of the generated bubble foam
water can be adjusted.
The number of the accelerated water flow jet may as one or more.
According to the above-mentioned configuration of the invention of the
water saving aerator, the air can be injected from the air intake hole and
15 the bubble foam water flow can be generated by decreasing the air
pressure around the air intake hole. The air pressure can be adjusted by
accelerating the water flow flowing in the water saving aerator by the
accelerator.
According to the above-mentioned configuration of the invention of the
20  water saving aerator, the air cavity can be supplied in the water flow
cylinder by narrowing the width of the accelerated water flow jet smaller
than that of the water flow cylinder. The accelerated water flow to be jet
1s jetted into the air cavity, and the air in the air cavity is introduced and
be jetted with the accelerated water flow jet below at very high speed.
25  As a result, the air pressure of the air cavity decreases, the air is jetted

from the air intake hole and the bubble foam water flow is generated.



Brief description of the drawings Fig.1 is a schematic view of the water saving aerator 100 of the
present invention in embodiment 1. Fig.2 is a schematic view showing the bubble foam water flow that
is 15generated by flowing the water through the structure shown in Fig.l. Fig.3 is a schematic view of
the water saving aerator 100a of the present invention in embodiment 2.  Fig.4 is an exploded view
showing the water flow forming portion 110a for ease of understanding. 20Fig.5 is a schematic view
showing the bubble foam water flow that is generated by flowing the water through the water saving
aerator 100a of the present invention in embodiment 2. Fig.6 is a schematic view of the configuration

including the acceibmtseahiarerflohejbrbbdnionchaiesting Mhechahlsio fommigraigniieneraatibaiew of

the configuration.includin the ccelerate water flow jet skew adjusting mechanism.
9 adjust e(i % ]ustmg t(?we a(i1s1;a1r1ceJ anﬁ SkeVJJ % een the accelerated

water jet and the air intake hole installed in the side surface of the water
flow cylinder. The velocity of the air jet jetted from the air intake hole
5 can be adjusted by the positional relationship between the accelerated
water jet and the air intake hole. In addition, the velocity of the air jet
jetted from the air intake hole can be adjusted by the angle relationship
between the skew of the accelerated water jet and the installation angle of
the air intake hole to the water flow cylinder.
10
Brief description of the drawings
Fig.1 is a schematic view of the water saving aerator 100 of the
present invention in embodiment 1.
Fig.2 is a schematic view showing the bubble foam water flow that is
15 generated by flowing the water through the structure shown in Fig.1.
Fig.3 is a schematic view of the water saving aerator 100a of the
present invention in embodiment 2.
Fig.4 i1s an exploded view showing the water flow forming portion
110a for ease of understanding.
20 Fig.5 is a schematic view showing the bubble foam water flow that is
generated by flowing the water through the water saving aerator 100a
of the present invention in embodiment 2.
Fig.6 is a schematic view of the configuration including the accelerated
water flow jet position adjusting mechanism.
25 Fig.7 is a schematic view of the configuration including the accelerated

water flow jet skew adjusting mechanism.



Fig.8 is a schematic view of the configuration including the air intake hole size adjusting mechanism.
Fig.9 is a schematic view of the configuration including the ventilation pass skew adjusting mechanism
(part 1). 5Fig. 10 is a schematic view of the configuration including the ventilation pass skew adjusting
mechanism (part 2). Fig.11 is a schematic view of the water saving aerator 100b of the present
invention in embodiment 3.  Fig.12 is a schematic view showing the bubble foam water flow that
10is generated by flowing the water through the structure of the present invention in embodiment 3.
Detailed description of the preferred embodiment Some embodiments of a water saving aerator
according to the gresénts 1% aebemiahiare esefibbd sepiiewhntiefeidstadingdhelarantdadiging.
Needless to adg q}he clalm of the pres?)]I nt invention include but are not limited to the application,

configuration, ot Ylaifity ¥ &R/H’i’r?tﬁ‘ee fOIBWIG embodiments.

Fig.9 is a schematic view of the configuration including the ventilation
pass skew adjusting mechanism (part 1).
5 Fig.10 is a schematic view of the configuration including the ventilation
pass skew adjusting mechanism (part 2).
Fig.11 is a schematic view of the water saving aerator 100b of the
present invention in embodiment 3.
Fig.12 is a schematic view showing the bubble foam water flow that
10 is generated by flowing the water through the structure of the present

invention in embodiment 3.

Detailed description of the preferred embodiment
Some embodiments of a water saving aerator according to the present

15 invention are described below with reference to the relevant drawing.
Needless to add, the claims of the present invention include but are not
limited to the application, configuration, or quantity shown in the following
embodiments.

(Embodiment 1)

20 A schematic view of the water saving aerator 100 is shown as an
example of this embodiment 1. The water saving aerator 100 shown in
Embodiment 1 can save water and generate the bubble foam water.

Fig.1 is a schematic view of the water saving aerator 100 of the
present invention.

25 The water saving aerator 100 is attached to the water delivery device

200 such as a water tap and generates the water flow as the bubble



(Embodiment 1) 20A schematic view of the water saving aerator 100 is shown as an example of this
embodiment 1. The water saving aerator 100 shown in Embodiment 1 can save water and generate
the bubble foam water. Fig.1 is a schematic view of the water saving aerator 100 of the present
invention. 25The water saving aerator 100 is attached to the water delivery device 200 such as a water
tap and generates the water flow as the bubble foam water flow. As shown in Fig.1, the water saving
aerator 100 of the present invention includes the water flow forming portion 110, the ventilation pass
120, the water flow cylinder 130 and the attachment 150. 5In Fig.1, all components are shown in the
cross-section Vi@ Foe46s f)]ffm‘}derstanding. The water flow forming portion 110 is the portion for

forming the water flow flowing .in fl?,e Wlfteggavingtaerator 100. In thits co%%ura%iotql, the Watertflow
forming portion 110%incitfdes the wate ¢ wdter saving aerator of the presen

invention includes the water flow forming portion 110, the ventilation
pass 120, the water flow cylinder 130 and the attachment 150.

5 In Fig.1, all components are shown in the cross-section view for ease
of understanding.

The water flow forming portion 110 is the portion for forming the
water flow flowing in the water saving aerator 100. In this
configuration, the water flow forming portion 110 includes the water

10 flow accelerator 111 for accelerating the water flow. The structure for
accelerating the water flow 1is not Ilimited. The exemplary
configuration of the water flow accelerator 111 shown in Fig.1 employs
the structure for narrowing the width of the water flow at the
accelerating position and the velocity of the water flow becomes large.

15 In this configuration, the upper surface of the water flow accelerator
111 covers the opening of the water tap. The water flow accelerator
111 comprises a small through-hole in the center simply, and the
center through-hole works as the water flow cylinder 130. The water
flow accelerator 111 accepts the width A of the water flow from the

20 attachment 150 and narrows the width B of the water flow for
accelerating the water flow.

In this embodiment, the accelerated water flow is jetted in a pole
shape. However, the accelerated water flow is not limited to the pole
shape, and the accelerated water flow can be formed as various shape

25 according to the shape of the water flow forming portion 110 and the

water flow accelerator 111.

10



10flow accelerator 111 for accelerating the water flow. The structure for accelerating the water flow is
not limited. The exemplary configuration of the water flow accelerator 111 shown in Fig.1 employs the
structure for narrowing the width of the water flow at the accelerating position and the velocity of the
water flow becomes large. 15 In this configuration, the upper surface of the water flow accelerator 111
covers the opening of the water tap. The water flow accelerator 111 comprises a small through-hole in
the center simply, and the center through-hole works as the water flow cylinder 130. The water flow
accelerator 111 accepts the width A of the water flow from the 20 attachment 150 and narrows the
width B of the watER flowtedcceryatifig thidsvhteFfiBw.Pan ohd EmpddimentethelgsdarRratdd water

flow is jetted in g pole shape. However, the accelerated water flow is not limjted to the polg shape, and
the acceleratea%/%‘t’é"ﬁ]oeiﬁﬁclgﬁl%‘iv%%%rd %8‘%% SHAeE 2{5 deco (ﬂﬁg‘?@'ﬁﬁ@ §ﬁé{b%%e &Water

flow forming pogfign &&Oo%@giwgderL%o%&ﬁ?éewgr Hden Tpewatsr saving &lfegliean i obtained

by employing the above-mentioned water flow accelerator 111. The water saving effect can be

obtained by nakiewéid ftheywidiheof theowaten flow wath thewatemfiow acceleratare 1%k tebgismaller
than that of the water flow 5cylinder 130. The attachment part 150 is a cylinder shape object attached

to the water deliyérydiavit@8.200 for connecting the water delivery devices 200 and the water flow
forming portion 110. The attachment part 150 holds the water flow forming portion 110 10The internal

diameter of the atfdthrAéht Jur o Rardughfy thedssmendetha iunsr aRisfdterton e hvdertdslivery

devices 200. The %ttac%étfevntlpar 150 is t%&levice for atta%ching%L he WaEer dgli ery devices 200. In this

configuration, the attachment par elvéﬁecsomprlsfé%rsg(r)env{/lse for'tas eneln‘év?o the‘Wa \érla’elf\i/%\ﬁl/cgeszvices

200. The Scre"@dﬁ and the water flow forming portion 110. The attachment part 150
holds the water flow forming portion 110
10 The internal diameter of the attachment part 150 is roughly the
same as the outer diameter of the water delivery devices 200. The
attachment part 150 is the device for attaching the water delivery
devices 200. In this configuration, the attachment part 150 comprises
screws for fastening to the water delivery devices 200. The screws in
15 the attachment part 150 and the male screw installed around the water
delivery devices 200 are screwed together, and the water saving
aerator 100 is fastened to the water delivery devices 200 without
leaking water.
It is necessary to use the appropriate figure and size corresponding to
20  that of the opening of the water delivery devices 200 such as the water
tap. However the opening of most water delivery devices 200 such as the
water tap is standardized according to its use. For example, the water
taps used in the public facilities such as the laboratory and the research
institute are standardized in the same shape and in the same size.
25 The attachment part 150 comprises a cylinder 114 with a cone-shape

and a flange 151 for supporting the edge of the water flow cylinder 130

11



15 the attachment part 150 and the male screw installed around the water delivery devices 200 are
screwed together, and the water saving aerator 100 is fastened to the water delivery devices 200
without leaking water. It is necessary to use the appropriate figure and size corresponding to 20 that
of the opening of the water delivery devices 200 such as the water tap. However the opening of most
water delivery devices 200 such as the water tap is standardized according to its use. For example,
the water taps used in the public facilities such as the laboratory and the research institute are
standardized in the same shape and in the same size. 25The attachment part 150 comprises a
cylinder 114 wilttleebne Shapwassh dapgy Isdedr shdpanmhd it Bageroflie wattrfie tyfinder 130

below. The cone-shape cylinder, 114 and the water flow cylinder.130 are suspended below the water
delivery deviceg%ﬁ'&g ?ﬁlé?ﬂgn%% 981 t%aéﬁﬁc‘il‘ﬁilé' ¥50° 11 %gr%ﬂaﬁbéﬁ S fs }I*?e(fair pass

that leads to the opter aif,, 2, 1he,2if kyiake holes 121 are installed on the side surface of the water flow
cylinder 130, and the outer air is supplied through the air intake holes 121 from the side surface of the

water flow cylindeTd30;da thisteenfighsationothe airdniakepheles dzd rredpstallegeon dberside surface
of the water flow cylinder 130 where velocity of the water flow becomes 10 large due to the water flow

acceleratob 111I'The airiis tsupplhed ¢hrodghathe aisintdkd holetht24i te the deceleratdd: watdr flow jet
jetted by the water flow accelerator 111, the air is introduced by the force given by the accelerated

water flow jet, dMRMthe/buhiE halkn dRatet BV I g rfdFaté S UBTHa Gt Hieestrd 2 ctiid e kR intake

oles 121 decreases t becayse of.the for Ive the accelerated water flow et to the.lower
hol d %o?es?? tﬁl f f | tpt. hE d f . i |

stream, and the'8if'is vacuumed and jle fedVidhthe Hir intaké hoies ForPthe Ventigtion pgss 120. The

air is injected ar:(Brﬁ?l\é%ryafﬁ%tns,’p&%dJ?rth]ﬁtg‘%c‘eei%%@dl\ﬁ@‘tggﬂgq\fwﬁélled on the side surface

of the water flow cylinder 130 where velocity of the water flow becomes

10 large due to the water flow accelerator 111. The air is supplied
through the air intake holes 121 to the accelerated water flow jet jetted
by the water flow accelerator 111, the air is introduced by the force
given by the accelerated water flow jet, and the bubble foam water flow
is generated.

15 The air pressure around the air intake holes 121 decreases a lot
because of the force given by the accelerated water flow jet to the lower
stream, and the air is vacuumed and jetted via the air intake holes
from the ventilation pass 120. The air is injected at the very fast
speed to the accelerated water flow jet.

20 The faster the velocity of the accelerated water flow jet becomes, the
faster the velocity of the injected air jet to the accelerated water flow
jet becomes, and the mixing of the water and the air is achieved. The
air injected from the side surface of the accelerated water flow jet
spreads and diffuses inside the water flow, the bubbles become fine and

25  the high quality bubble foam will be obtained.

Fig.2 is a schematic view showing that the bubble foam water flow is

12



20The faster the velocity of the accelerated water flow jet becomes, the faster the velocity of the
injected air jet to the accelerated water flow jet becomes, and the mixing of the water and the air is
achieved. The air injected from the side surface of the accelerated water flow jet spreads and diffuses
inside the water flow, the bubbles become fine and 25the high quality bubble foam will be obtained.
Fig.2 is a schematic view showing that the bubble foam water flow is generated by flowing the water
through the structure shown in Fig.l. The water flow, the air flow and the bubble foam water flow to be
generated are shown illustratively. The water flow from the upper stream turns into the bubble foam 5
water flow at thgepeditibptwhert ene g ilaky hbtestiz o ugh ikbada Waeagse kR Birl Aoliils Jetted and

injected into the water flow gnd the fine bubble are mjxed. |f the velpcity of the water flow hecomes
larger by narroewrﬁﬁ tW@WFd?ﬁ?%Wthé atel'fl é@ﬁy%ﬁér lgﬁg h‘l’ga}&e& 3&/3"&%&]& 8™ 12, e 10 air
pressure arounge@grgi{égtggg hales 124 degrepses more and the velocity of the injected air flow jet

becomes large.”As a result, the amount of the bubbles injected to the water flow becomes large and

the bubble size bauomesfiBerfvGearding b the Yiader saninthaendies 100oftthe smbordinieninl of the
15 present invention, high quality bubble foam water flow can be obtained by injecting the air flow jet

from the ventilatienegalle vy ade theasing thenaiv beesstine anound tee airolltake2holes by sictBistating the
water flow jet bggpguvggt?i’lgog\{l?%fg\!\?r{aétojre?tseﬁhg\rllvg ?r?j%\é%éd into the water flow and the
fine bubble are mixed.
If the velocity of the water flow becomes larger by narrowing the
width of the water flow by operating the water flow accelerator 111, the
10  air pressure around the air intake holes 121 decreases more and the
velocity of the injected air flow jet becomes large. As a result, the
amount of the bubbles injected to the water flow becomes large and the
bubble size becomes finer.
According to the water saving aerator 100 of the embodiment 1 of the
15 present invention, high quality bubble foam water flow can be obtained by
injecting the air flow jet from the ventilation pass by decreasing the air

pressure around the air intake holes by accelerating the water flow jet by

the water flow accelerator as shown above.

20 (Embodiment 2)
The water saving aerator employing the air cavity is shown as an
example of this embodiment 2.
The water saving aerator 100a includes the air cavity 131 in the
water flow cylinder 130. In this configuration, the width of the
25 accelerated water flow jet is narrowed to be smaller than that of the

water flow cylinder 130. The air pressure around the air intake holes

13



20(Embodiment 2) The water saving aerator employing the air cavity is shown as an example of this
embodiment 2. The water saving aerator 100a includes the air cavity 131 in the water flow cylinder
130.In this configuration, the width of the 25accelerated water flow jet is narrowed to be smaller than
that of the water flow cylinder 130. The air pressure around the air intake holes facing the air cavity
131 is decreased by jetting the accelerated water flow jet into the air cavity, and the air is vacuumed
and jetted through the air intake holes 121 to generate the bubble foam water flow. Fig.3 is a
schematic view of the water saving aerator 100a of the 5 present invention in embodiment 2. The
same as Fig.1, @Ftotnponehis erg$hohmlin troesreasan ForicAtinaf thridretaHiinbe Actiadfy, the

water saving aerator.100a i s solid of revolution As shown in Fig.3, the er flow forming
porion 1108 1s HIEH B eAtH i SHALAHT ARG E5! drd 010 RUCETe B WAes) RO Gk

10jetted by the water flow ageelerator Lilg, gjéhté‘xea%%%u@mé%ﬁ’& I, 549,3¢ 1\ cone shape

object 112 faces the inverted cone shape cylinder 113 in vertical direction. These are not contacted
directly; these areffacingiwith aceartain @apibld. ofhengar diddssformed hetweaan thwauter sasface of

the cone shape object 15 112 and the internal surface of the inverted cone shape cylinder 113. This
gap 114 isused essthet waterfloanformimgbpottionnn the Weterasaeing adératdr 200aomponents
are shown in cross-section for ease of understanding. Actually, the
water saving aerator 100a is a solid of revolution shape.

As shown in Fig.3, the water flow forming portion 110a is installed

beneath the attachment part 150, and the accelerated water flow jet is
10 jetted by the water flow accelerator 111a.

In the configuration shown in Fig.3, the cone shape object 112 faces
the inverted cone shape cylinder 113 in vertical direction. These are
not contacted directly; these are facing with a certain gap 114. The
gap 114 is formed between the outer surface of the cone shape object

15 112 and the internal surface of the inverted cone shape cylinder 113.
This gap 114 is used as the water flow forming portion in the water
saving aerator 100a.

In Fig.3, the cone shape object 112 and the ventilation pass 120 are
shown above the inverted cone shape cylinder 113. However, the cone

20 shape object 112 and the ventilation pass 120 are supported by the
supporting object (not shown in Figure).

The same as embodiment 1, the attachment part 150 is a cylinder shape
object attached to the water delivery devices 200 for connecting the water
delivery devices 200 and the water flow forming portion 110a. The

25 attachment part 150 holds the water flow forming portion 110a.

Fig.4 is an exploded view showing the water flow forming portion

14



In Fig.3, the cone shape object 112 and the ventilation pass 120 are shown above the inverted cone
shape cylinder 113. However, the cone 20shape object 112 and the ventilation pass 120 are
supported by the supporting object (not shown in Figure). The same as embodiment 1, the
attachment part 150 is a cylinder shape object attached to the water delivery devices 200 for
connecting the water delivery devices 200 and the water flow forming portion 110a. The 25attachment
part 150 holds the water flow forming portion 110a. Fig.4 is an exploded view showing the water flow
forming portion 110a for ease of understanding. Fig.4 shows in a cross-sectional view. Most
components aré tRé $olictaf revblMiBATsHAPE1BEE the air intake holes 121 are not the solid of
revolution shape. Pluralities of the air intake holes 121 are formegg 5 in the side surface of the water

flow cylinder to th FeititioW Hads _fzé_.“fﬁ%' WP REW 368erato’ i‘il%\ogﬁﬁél?ﬂatﬁe_reﬂ%‘?/v? ing
portion 110a is fgrmegl %%‘?&8@1@'9&98@,Of){vlnetﬂlét%ri§‘-iq@gﬁe°f}1tg'ﬁzgoinﬁsgxaeo%gplﬁ% 11#ignd the

internal surface of the inverted cone shape cylinder 113, and the gap 114 between these two objects
works 10as thegaterflowi oh thisayater payingiaesator 100air FigdK@)is1asaamatic fjew showing

the cone shape object 112 and the ventilation pass 120. The ventilation pass 120 is a pipe shape
pass. The air intakehleoked 4 Xuafedheofidibs onaher sfidleveurfdoedsfrthte vidriilationipagsd20ass
120. The water flow accelerator 111a of the water flow forming
portion 110a is formed by the combination of the outer surface of the
cone shape object 112 and the internal surface of the inverted cone
shape cylinder 113, and the gap 114 between these two objects works
10 as the water flow of this water saving aerator 100a.

Fig.4 (a) is a schematic view showing the cone shape object 112 and
the ventilation pass 120. The ventilation pass 120 is a pipe shape
pass. The air intake holes 121 are the holes on the side surface of the
ventilation pass 120.

15 Fig.4 (b) is a schematic view showing the inverted cone shape
cylinder 113 and the water flow cylinder 130. The water flow cylinder
130 is a cylinder shape object.
The water flow is accelerated when passing this gap 114 because the
width of the gap 114 is smaller than that of the attachment part 150.
20 In this configuration, the accelerated water flow jet formed by the
water flow forming portion 110a is jetted as the cylindrical shape, in
other words, a belt like round shape. The shape of the accelerated
water flow jet is not limited to such a cylindrical shape, and the
accelerated water flow can be formed as various shape according to the
25 shape of the water flow forming portion 110a and the water flow

accelerator 111a.
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15Fig.4 (b) is a schematic view showing the inverted cone shape cylinder 113 and the water flow
cylinder 130. The water flow cylinder 130 is a cylinder shape object. The water flow is accelerated
when passing this gap 114 because the width of the gap 114 is smaller than that of the attachment
part 150. 20 In this configuration, the accelerated water flow jet formed by the water flow forming
portion 110a is jetted as the cylindrical shape, in other words, a belt like round shape. The shape of
the accelerated water flow jet is not limited to such a cylindrical shape, and the accelerated water flow
can be formed as various shape according to the 25 shape of the water flow forming portion 110a and
the water flow acddletbisr aanHgunptags casfighratidnad sttt Elg. D fathsrtsdfape spadeein the

water flow cyllnder 13 bene h the r flow accelerator 11 is used as the a vity 131 always
il vith A VAT iU WA ton 1 R (ISR i h S AGHSE TOBE il RN ration,

the 5 width A of, thewatey f(!%‘(ylwl'Pg?ra:&%QgrP?ﬂght%Mﬂaﬁ[ffL%ﬁ%eclﬁéaWét]e]rl?s IS, [rgay ghan the

width B of the accelerated water flow jet, and the accelerated water flow jet can be jetted from the

water flow accelpraies i 1iiRenteathe al-cantaingd M dhe aineavity 4 3ghat high speed+10Eigthds a

schematic view showing the bubble foam water flow that is generated by flowing the water through the
water savihg asvaddsh10Da df theereserrindentior yhienaodiriéntzn cetid wiier israteeptddwia the
attachment 150 and led to the gap 114 of the water flow formlngé)ortlon 110a, and the water flow is

accelerated 15amﬁrﬁé§§mlglth% dag ange T hB AR cdNsratad WWafer doiie Rt s te B ity 131
filled with the air. In this confi ratlon he width of the ater f]cow cy, Lnderél?é)tls Iar%lr than that of the

accelerated wa er‘?dw SOI} e aﬁ’ %g.\cl yeé‘gltl e‘eVpaOEI}']rCOHFéIh ng ?he alr ere éPemalr |nt§ke %O'GS 121
beneath the 93 Jd4accelerator 111a into the air contained in the air cavity 131 at
high speed.

10 Fig.5 is a schematic view showing the bubble foam water flow that is
generated by flowing the water through the water saving aerator 100a
of the present invention in embodiment 2.

The water is accepted via the attachment 150 and led to the gap 114 of
the water flow forming portion 110a, and the water flow is accelerated

15 when passing the gap 114. The accelerated water flow is jetted into the
air cavity 131 filled with the air. In this configuration, the width of the
water flow cylinder 130 is larger than that of the accelerated water flow,
so the air cavity can keep on containing the air. There are air intake
holes 121 beneath the gap 114.

20 The accelerated water flow jet is jetted into the air cavity 131 filled
with the air, and the accelerated water flow jet goes downstream,
introducing the air in the air cavity. A part of the air in the air cavity
131 is flushed away, and the air pressure in the air cavity 131 is
decreased. The air intake holes 121 are installed on the side surface of

25  the air cavity 131, and the air pressure decrease occurs around the air

intake holes 121, so the air pressure around the air intake holes 121 is
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20The accelerated water flow jet is jetted into the air cavity 131 filled with the air, and the accelerated
water flow jet goes downstream, introducing the air in the air cavity. A part of the air in the air cavity
131 is flushed away, and the air pressure in the air cavity 131 is decreased. The air intake holes 121
are installed on the side surface of 25the air cavity 131, and the air pressure decrease occurs around
the air intake holes 121, so the air pressure around the air intake holes 121 is decreased. The air
intake holes 121 are connected to the outer air through the ventilation pass 120. The air is vacuumed
from the outer air through the ventilation pass 120 into the air cavity at high speed. The velocity of the
air flow jet depélfgsens¢e didheterbf theadie idtaleshdks sre2copneisecorifyhiriort the vélocity of

the air flow jet jetted from the air intake holes becames large if the air is, vacuumed jnto the air
ity at high SHBEE AR B SORIEHIBHPERS AeelorbudirUinter RSB LR ABRP A Ihake

holes 121, so the ajr figw et is.iniegied fo ihe aseslarated water floy jet. 10The At cavity 134 s filled

with the air, and the accelerated water flow jet is jetted into the air contained in the air cavity. In
addition, the airHoyeigf isrieHed viarthe st idiakenkiclen 12k flemibeside diteationnthg aihidpjected
into the accelerated water flow jet and bubbles are diffused entirely. As a result, the high quality bubble
foam wateb flowl %51 1 5gerieatechfigniFigion théhwateloflow aftehrimindgliovo ibe Jetibble fimam thater flow
is hatched with fine hatching finer than the hatching used for the water flow before turning into the
bubble foam watdr ffdke hofase Lohfiberatmss sawn abshe is the basie swtedirende e vaidr

cavity at high speed. In this configuration, the accelerated water flow jet
is jetted near the air intake holes 121, so the air flow jet is injected to the
accelerated water flow jet.

10 The air cavity 131 is filled with the air, and the accelerated water flow
jet is jetted into the air contained in the air cavity. In addition, the air
flow jet is jetted via the air intake holes 121 from the side direction, the
air is injected into the accelerated water flow jet and bubbles are diffused
entirely. As a result, the high quality bubble foam water flow is

15 generated.

In Fig.5, the water flow after turning into the bubble foam water flow is
hatched with fine hatching finer than the hatching used for the water flow
before turning into the bubble foam water flow.

The configuration shown above is the basic structure of the water

20  saving aerator 100a employing the air cavity 131.

Next, the adjustments on various conditions such as the distance
between the accelerated water flow jet jetted into the air cavity 131 and
the air intake holes 121, the angle of the accelerated water flow jetted
into the air cavity 131, the width of the air intake holes and the

25 installation angle of the air intake holes (the angle of the air flow jet

jetted from the air intake holes 121 to the accelerated water flow jet) are
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20saving aerator 100a employing the air cavity 131. Next, the adjustments on various conditions
such as the distance between the accelerated water flow jet jetted into the air cavity 131 and the air
intake holes 121, the angle of the accelerated water flow jetted into the air cavity 131, the width of the
air intake holes and the 25installation angle of the air intake holes (the angle of the air flow jet jetted
from the air intake holes 121 to the accelerated water flow jet) are described. First, the configuration
including the accelerated water flow jet position adjusting mechanism is described. It is used for
adjusting the distance between the accelerated water flow jet jetted into the air cavity 131 and 5the air
intake holes 124esqridedis a schematic view of the configuration including the accelerated water flow
jet position adjustli_inllJi he water flow after turning into the bubble foam water

g me hanism.  In.Fig.6,
flow 15 hatched wit e oS S FHEA Ui AR HAC AT IO E WERSF ROW Y0 PS8 tiitRing into

the bubble foar yater {low, . H16 AGGelerated waley floy jet ggggiqgrag&ﬁgggn?ec%agiim@&ormed in

the water flow foriming portion 110a. It can adjust the position of the accelerated water flow jet to be

formed by the watey dlawtaccale/aiortddavasa raswit; the sistancesbeimeanthe viegelesatad avater
flow jet and the 15 air intake holes 121 is adjusted. The method for adjusting the position of the

accelerated watbeflow jet 4 ddené@ and adjusting the distance between the accelerated water flow
jet and the air intake holes 121 is not limited, but in this configuration, the accelerated water flow jet
position adjustingTHeénknisttBsmadjastiee pbdiierortHaRaltambue Pfiggthe accelerated

water flow jet position adjusting mechanism.

In Fig.6, the water flow after turning into the bubble foam water flow is

hatched with fine hatching finer than the hatching used for the water flow
10  before turning into the bubble foam water flow.

The accelerated water flow jet position adjusting mechanism is formed
in the water flow forming portion 110a. It can adjust the position of the
accelerated water flow jet to be formed by the water flow accelerator 111a,
as a result, the distance between the accelerated water flow jet and the

15 air intake holes 121 is adjusted. The method for adjusting the position of
the accelerated water flow jet to be formed and adjusting the distance
between the accelerated water flow jet and the air intake holes 121 is not
limited, but in this configuration, the accelerated water flow jet position
adjusting mechanism can adjust the position of the water flow forming

20  portion 110a and the water flow accelerator 111a. In Fig.6, the detailed
structure of the accelerated water flow jet position adjusting mechanism
is not shown, but it can move the object forming the gap 114 to the center
position and to the peripheral position as shown by the arrows.

If the accelerated water flow jet position adjusting mechanism adjusts

25  the position of the object forming the gap 114 from that shown in Fig.6 (a)

to Fig.6 (b), the position of the accelerated water flow jet is shifted in a
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20 portion 110a and the water flow accelerator 111a. In Fig.6, the detailed structure of the accelerated
water flow jet position adjusting mechanism is not shown, but it can move the object forming the gap
114 to the center position and to the peripheral position as shown by the arrows. If the accelerated
water flow jet position adjusting mechanism adjusts 25the position of the object forming the gap 114
from that shown in Fig.6 (a) to Fig.6 (b), the position of the accelerated water flow jet is shifted in a
center direction (near the air intake hole 121), and the distance between the accelerated water flow jet
and the air intake hole 121 becomes smaller. If the accelerated water flow jet position adjusting
mechanism adjt&téehel psition drerr dbject Fornhag enBJap! 212 figt tha shelames bigte esnto 5

Fig.6 (a), the position of the accelerated water flow, jet is shifted in a peripheral direction (far from the
i sk hote 159)2 85T G BHCAREE Aot (ke BTl e 11 BECEHE B HRAEE nole

121 becomes Igggey, WheRG A iSediefl ot oéi‘ciﬁ@‘é%ﬁl%'ﬁi%%é%%ﬂl&ﬁi%8?&(&% 1131, the

air contained in the air cavity 131 works as a résistance, so If the distance to the accelerated water

flow jet becomgslanmdhe vBoGHy «fitherait flewHet decreasasgcause A ke rasistaneapb) herefore,
the velocity and the amount of the air flow jet in the air cavity can be controlled by adjusting the

distance tdthe Bucéletated veatesflowjenll5As sonlrintEidy. 6 @y rif theviqehing pbsitioh ohthe
accelerated water flow jet is shifted in a center direction and the distance to the air intake holes 121
becomes smallBPrihé vetbcty ardane dndantothie aiF fighree o e Bir makéoldis tachcreases

and the amouni of e bupbles mixed into,the aecelerated water floy jet becomes isf, 2945 shown
in Fig.6 (b), if the fiR Watef

orming pOSi ion o e acceﬁerar[e
becomes larger.
When the air is jetted from the air intake holes 121 into the air cavity

10 131, the air contained in the air cavity 131 works as a resistance, so if the
distance to the accelerated water flow jet becomes long, the velocity of the
air flow jet decreases because of the resistance. Therefore, the velocity
and the amount of the air flow jet in the air cavity can be controlled by
adjusting the distance to the accelerated water flow jet.

15 As shown in Fig.6 (a), if the forming position of the accelerated water
flow jet is shifted in a center direction and the distance to the air intake
holes 121 becomes smaller, the velocity and the amount of the air flow jet
from the air intake holes 121 increases and the amount of the bubbles
mixed into the accelerated water flow jet becomes larger.

20 As shown in Fig.6 (b), if the forming position of the accelerated water
flow jet is shifted in a peripheral direction and the distance to the air
intake holes 121 becomes larger, the velocity and the amount of the air
flow jet from the air intake holes 121 decreases and the amount of the
bubble mixed into the accelerated water flow jet becomes smaller.

25 As shown above, the amount of bubble can be controlled by adjusting

the forming position of the accelerated water flow jet with the accelerated
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flow jet is shifted in a peripheral direction and the distance to the air intake holes 121 becomes larger,
the velocity and the amount of the air flow jet from the air intake holes 121 decreases and the amount
of the bubble mixed into the accelerated water flow jet becomes smaller. 25As shown above, the
amount of bubble can be controlled by adjusting the forming position of the accelerated water flow jet
with the accelerated water flow jet position adjusting mechanism. The amount and the size of the
bubbles mixed into the accelerated water flow jet depend on other conditions such as the amount of
the water in the accelerated water flow jet, the velocity of the accelerated water flow 5 jet, the width
and the height dfaie dleealsty AL tapr #eusidieorerdaniniake holes 121. Taking these conditions

into account, the forming position of the accelerated water flow jet is adjusted with the accelerated
water flow jet posﬁ&% ggﬁl?ﬁfhtg_ %‘Lht sﬁ}.zﬁ\soaé rﬂ%%‘ﬂ?ﬁgﬁwoﬂh}f%\%d?ﬁg 5%8 oa\‘ctﬁ?jﬂﬁ’ﬁﬁfgs mixed
Into the accelergted WRISE HOWAehean HPG AAIMSIRH: 1 NFXt g CUNIGUTAHOR INCIHARG e er

accelerated water flow jet skew adjusting mechanism for adjusting the skew of the accelerated water

flow jet jetted int the atceavitytddniadostoherbt, the Righdcitp SChiematic wewtof the eanfiguration
including the accelerated 15 water flow jet skew adjusting mechanism. In Fig.7, the water flow after
turning int® thejbtibthe foadttwatet flow hetwdttchéd hithifinehdtcHiAg fimer thanwthit hatthheg aised for
the water flow before turning into the bubble foam water flow. The accelerated water flow jet skew
adjusting mechaHidkeishoierieddd- Taking these conditions into account, the forming

position of the accelerated water flow jet is adjusted with the accelerated

water flow jet position adjusting mechanism. As a result, the amount

and the size of the bubbles mixed into the accelerated water flow jet can
10  be adjusted.

Next, the configuration including the accelerated water flow jet skew
adjusting mechanism for adjusting the skew of the accelerated water flow
jet jetted into the air cavity 131 is described.

Fig.7 is a schematic view of the configuration including the accelerated

15 water flow jet skew adjusting mechanism.

In Fig.7, the water flow after turning into the bubble foam water flow is
hatched with fine hatching finer than the hatching used for the water flow
before turning into the bubble foam water flow.

The accelerated water flow jet skew adjusting mechanism is formed in

20 the water flow forming portion 110a. It can adjust the skew of the
accelerated water flow jet jetted by the water flow accelerator 111a. As a
result, the distance and the skew relative to the air intake holes 121 can
be adjusted. The methods for adjusting the skew of the accelerated
water flow jet and the method for adjusting the distance to the air intake

25  holes 121 are not limited, but in this configuration, the accelerated water

flow jet skew adjusting mechanism can adjust the skew of the installation
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20 the water flow forming portion 110a. It can adjust the skew of the accelerated water flow jet jetted
by the water flow accelerator 111a. As a result, the distance and the skew relative to the air intake
holes 121 can be adjusted. The methods for adjusting the skew of the accelerated water flow jet and
the method for adjusting the distance to the air intake 25holes 121 are not limited, but in this
configuration, the accelerated water flow jet skew adjusting mechanism can adjust the skew of the
installation of the water flow forming portion 110a and the water flow accelerator 111a. In Fig.7, the
detailed structure of the accelerated water flow jet skew adjusting mechanism is not shown, but it can
move the objectffofiny Mherail ftakerroiag B2r ipand BawAndndhie cHif iahthecsREH S OF the

object forming the gap 114 as shown hy the arrows. | If the accelerated water flow jet skew adjusting
mechariom adibLI8 el Bk ol 1S IECE TR 158 50 1 L hoR G iy G 16 .
(b), the position,pf the agaelgrated watehioy Jel Is,5bifled in.a gantet dirgglion (pearthe aii lntake hole
121), and the distance between 10 the accelerated water flow jet and the air intake hole 121 becomes

smaller. If the agealertat wateritewketiskew agiusiingaeghrnisin Aaiusis thepasitianeofitbe object
forming the gap 114 from that shown in Fig.7 (b) to Fig.7 (a), the position of the accelerated water flow

jet is shiftedl in afparipblerat dfrectiong(farefigmm thetaisintakerhble izl jrand she distance 15between the
accelerated water flow jet and the air intake hole 121 becomes larger. When the air is jetted from the
air intake holes 131 ko Feckar ahety aeriblowidebrtanved Hunt ag BRARAT3INWAKI S & hssistance,

soif the distance lo Ing agcelerated water flow et becomesong. fhe velgcllyof g 20,2y fow et
decreases bec&USe of the'FeSidtahce Thérgfore” théRie ocity and the amount of the '&ir'flot Je? in the
air cavity can bgicontrgfied by adiusting e faeving disianss of the.aerplerriedvaigrilowilets
center direction (near the air intake hole 121), and the distance between
10  the accelerated water flow jet and the air intake hole 121 becomes smaller.
If the accelerated water flow jet skew adjusting mechanism adjusts the
position of the object forming the gap 114 from that shown in Fig.7 (b) to
Fig.7 (a), the position of the accelerated water flow jet is shifted in a
peripheral direction (far from the air intake hole 121), and the distance
15 Dbetween the accelerated water flow jet and the air intake hole 121
becomes larger.
When the air is jetted from the air intake holes 121 into the air cavity
131, the air contained in the air cavity 131 works as a resistance, so if the
distance to the accelerated water flow jet becomes long, the velocity of the
20 air flow jet decreases because of the resistance. Therefore, the velocity
and the amount of the air flow jet in the air cavity can be controlled by
adjusting the moving distance of the accelerated water flow jet.
As shown in Fig.7 (a), if the skew of the accelerated water flow jet
shifted in a center direction and the distance to the air intake holes 121
25  Dbecome smaller, the velocity and the amount of the air flow jet from the

air intake holes 121 increase and the amount of the bubbles mixed into
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As shown in Fig.7 (a), if the skew of the accelerated water flow jet shifted in a center direction and the
distance to the air intake holes 121 25 become smaller, the velocity and the amount of the air flow jet
from the air intake holes 121 increase and the amount of the bubbles mixed into the accelerated water
flow jet becomes larger. As shown in Fig.7 (b), if the skew of the accelerated water flow jet shifted in
a peripheral direction and the distance to the air intake holes 121 becomes larger, the velocity and the
amount of the air flow jet from 5 the air intake holes 121 decrease and the amount of the bubbles
mixed into the accelerated water flow jet becomes smaller. As shown above, the amount of bubble
can be controlléB9uaissahgteadraflomthet hewiaratd@ vgster flow jet with the accelerated water

flow jet skew adjusting mechanism. 10The amount and the size of the bubble mixed injo the
accelerated watel’gl’fo _8¥V&1eb8ns§}§;70t¢§r 6g]nt$1ﬁo§gesvﬂcﬂfa thﬁeaﬁﬁ_’?&mtggt_h‘g%gfe '?I‘Yhéf’t
accelerated walgr flow jet. the.velqcity, o dNie ASGRISIAEdnaiRL flav ety the widih;angd the igight of the

air cavity 131 and the width of the air intake holes 121. Taking these conditions into account, the skew
of the 15 accelepated watek flowdet, is Rdivetediwith Hie necelaiated watek dlowrjel skepwtagjvsting

mechanism. As a result, the amount and the size of the bubble mixed into the accelerated water flow
jet can be adjusted.aiNexrtake tohéiguraiiomcnciading tite @ieintakehtlefsidecabjustig meskdnism for
adjusting the width of the air intake holes 121 and 20adjusting the velocity of the air flow jet jetted via
the air intake hond8€ tbg accelerated water flow jet becomes smaller.
As shown above, the amount of bubble can be controlled by adjusting
the skew of the accelerated water flow jet with the accelerated water flow
jet skew adjusting mechanism.
10 The amount and the size of the bubble mixed into the accelerated water
flow jet depend on other conditions such as the amount of the water in the
accelerated water flow jet, the velocity of the accelerated water flow jet,
the width and the height of the air cavity 131 and the width of the air
intake holes 121. Taking these conditions into account, the skew of the
15 accelerated water flow jet is adjusted with the accelerated water flow jet
skew adjusting mechanism. As a result, the amount and the size of the
bubble mixed into the accelerated water flow jet can be adjusted.
Next, the configuration including the air intake hole size adjusting
mechanism for adjusting the width of the air intake holes 121 and
20 adjusting the velocity of the air flow jet jetted via the air intake holes 121
is described.
Fig.8 is a schematic view of the configuration including the air intake
hole size adjusting mechanism. In this configuration, the width of the
air intake holes 121 can be adjusted.

25 In Fig.8, the water flow after turning into the bubble foam water flow is

hatched with fine hatching finer than the hatching used for the water flow
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is described. Fig.8 is a schematic view of the configuration including the air intake hole size adjusting
mechanism. In this configuration, the width of the air intake holes 121 can be adjusted. 25In Fig.8, the
water flow after turning into the bubble foam water flow is hatched with fine hatching finer than the
hatching used for the water flow before turning into the bubble foam water flow. The air intake hole
size adjusting mechanism can adjust the width of the air intake hole and adjust the velocity of the air
flow jet jetted into the air cavity. 5The methods for adjusting the width of the air intake holes 121 are
not limited, but in this configuration, the air intake hole size adjusting mechanism can adjust the
relative distanchebetfdanthesobléetsinRuobhes dasmiriatielioles 121, and as a result, it can adjust
the width of the gap between tg{\eﬁs‘?1 opjects. In Fig.8, the detailed structuredoéf the %i&r intaé%llo
n'H 1

adjusting mechanishi i8'AotY

ESNAMOUE the BHIECEATSiAG R AN Shike K3

ole size
up and

down as shown py the arians. »iahe:plr INAIS hale Sl adising.meshanism adijists he,ith of

the air intake holes as shown in Fig.8 (a) to Fig.8 (b), the width of the air intake

oles 121 beco

large, and the aik pass beecames large. Therefore,

5

10

15

20

25

The methods for adjusting the width of the air intake holes 121 are not
limited, but in this configuration, the air intake hole size adjusting
mechanism can adjust the relative distance between the objects that form
the air intake holes 121, and as a result, it can adjust the width of the gap
between these objects. In Fig.8, the detailed structure of the air intake
hole size adjusting mechanism is not shown, but it can move the objects
forming the air intake holes 121 up and down as shown by the arrows.

If the air intake hole size adjusting mechanism adjusts the width of the
air intake holes as shown in Fig.8 (a) to Fig.8 (b), the width of the air
intake holes 121 become large, and the air pass becomes large. Therefore,
the velocity of the vacuumed air jet decreases when vacuuming the air
into the air cavity 131 if the amount of the air to be vacuumed is the
same.

If the air intake hole size adjusting mechanism adjusts the width of the
air intake holes as shown in Fig.8 (b) to Fig.8 (a), the width of the air
intake holes 121 becomes narrow, and the air pass becomes narrow.
Therefore, the velocity of the vacuumed air jet increases when vacuuming
the air into the air cavity 131 if the amount of the air to be vacuumed is
the same.

The velocity of the air flow jet jetted from the air intake holes 121 into
the air cavity shown in Fig.8 (a) becomes faster than that shown in Fig.8

(b). As a result, the velocity and the amount of the air flow jet injected
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15 the velocity of the vacuumed air jet decreases when vacuuming the air into the air cavity 131 if the
amount of the air to be vacuumed is the same. If the air intake hole size adjusting mechanism
adjusts the width of the air intake holes as shown in Fig.8 (b) to Fig.8 (a), the width of the air 20 intake
holes 121 becomes narrow, and the air pass becomes narrow. Therefore, the velocity of the
vacuumed air jet increases when vacuuming the air into the air cavity 131 if the amount of the air to be
vacuumed is the same.  The velocity of the air flow jet jetted from the air intake holes 121 into 25the
air cavity shown in Fig.8 (a) becomes faster than that shown in Fig.8 (b). As a result, the velocity and
the amount of tHe @it wgetlipjatesdvintetHEo st dratemfater fowape Hécohiddler gl xeddithe

bubble mixed ir% the accgeleratﬁ(tj Wa};ter ﬂow jet hecomes gr e. The velocity of the air flow jet jetted
from the air intake ASEs T3 (i tHE i RARS HSAR TS ég.gé’(b) becomes slower that shown in Fig.8

(2). 5 As a resultyihe yelgeity anid he ament ot the alrdlow tinieqiadiintayhe, acelprateg yater

flow jet become small, and the bubble mixed in‘the accelerated water flow jet becomes small.  As

shown above, the-ampuakefbuhbles Gantie soniolecohy-aditsiag thawididwhthe Firdriake holes
121 with the air intake hole size 10 adjusting mechanism. The amount and the size of the bubble

mixed intodhe dccelerateditywaber flelvjetydepenthenaotiergontitivn s sudtoas tbe anreuad ofttve water
in the accelerated water flow jet, the velocity of the accelerated water flow jet, the width and the height
of the air Cavitytll}glaﬁﬁ%llﬁliét\ﬁi%ifﬁmgaw jet become small, and the bubble mixed in the

accelerated water flow jet becomes small.

As shown above, the amount of bubbles can be controlled by adjusting

the width of the air intake holes 121 with the air intake hole size
10 adjusting mechanism.

The amount and the size of the bubble mixed into the accelerated water
flow jet depend on other conditions such as the amount of the water in the
accelerated water flow jet, the velocity of the accelerated water flow jet,
the width and the height of the air cavity 131 and the width of the air

15 intake holes 121. Taking these conditions into account, the width of air
intake holes 121 is adjusted with the air intake hole size adjusting
mechanism, and as a result, the amount and the size of the bubble mixed
into the accelerated water flow jet can be adjusted.

Next, the configuration including the ventilation pass skew adjusting

20 mechanism for adjusting the skew of the ventilation pass 120 relative to
the side wall of the water flow cylinder is described.

Fig.9 is a schematic view of the configuration including the ventilation
pass skew adjusting mechanism. In this configuration, the installation
skew of the air intake holes 121 can adjustable.

25 In Fig.9, the water flow after turning to the bubble foam water flow is

hatched with fine hatching finer than the hatching hatched to the water
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15 intake holes 121. Taking these conditions into account, the width of air intake holes 121 is adjusted
with the air intake hole size adjusting mechanism, and as a result, the amount and the size of the
bubble mixed into the accelerated water flow jet can be adjusted.  Next, the configuration including
the ventilation pass skew adjusting 20mechanism for adjusting the skew of the ventilation pass 120
relative to the side wall of the water flow cylinder is described. Fig.9 is a schematic view of the
configuration including the ventilation pass skew adjusting mechanism. In this configuration, the
installation skew of the air intake holes 121 can adjustable. 25In Fig.9, the water flow after turning to
the bubble foarflovatee e s rHrada With finkHattriny WasetHaevthe hatching hatched to the water

flow before turning to the bubble foam water flow. The ventilation pass skew. adjusting mechanism
can adiust the Sk SFHR PR B TSk 50 ) YL BRI HRAR TP (AT AT ROWS, HAST 150 and

adjust the skew f the aif fiowief fo the alt cayity 431- &The methad.for.adising (e inptaliasign skew

of the ventilation pass 120 to the side surface of the water flow cylinder 130 is not limited. In this
configuration, the yentjkaiophRasiseskew A usinginechanismeCcan adiisithe relative skew of the

objects forming the ventilation pass 120.

5 The method for adjusting the installation skew of the ventilation pass
120 to the side surface of the water flow cylinder 130 is not limited. In
this configuration, the ventilation pass skew adjusting mechanism can
adjust the relative skew of the objects forming the ventilation pass 120.

In Fig.9 (a), the skew of the ventilation pass 120 relative to the side
10  surface of the water flow cylinder 130 and the accelerated water flow jet
1s adjusted to be 90 degrees. The air flow jetted from the air intake holes
121 is injected to the accelerated water flow at the right angle.
In Fig.9 (b), the skew of the ventilation pass 120 to the side surface of
the water flow cylinder 130 and the accelerated water flow jet is adjusted
15 to be larger than 0 degree and smaller than 90 degrees (it is 45 degrees in
this configuration). The air flow jetted from the air intake holes 121 is
injected into the accelerated water flow at 45 degrees.
In Fig.10, the skew of the ventilation pass 120 relative to the side
surface of the water flow cylinder 130 and the accelerated water flow jet
20 is adjusted to be larger than 90 degree and smaller than 180 degrees (it is
135 degrees in this configuration). The air flow jetted from the air
intake holes 121 is injected into the accelerated water flow at 135 degrees.
As shown above, the velocity and the skew of the air flow injected to the
accelerated water flow jet can be adjusted by adjusting the skew of the air
25 flow jet. As a result, the amount of the bubble and the size of the bubble

mixed in the accelerated water flow jet can be controlled.
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In Fig.9 (a), the skew of the ventilation pass 120 relative to the side 10surface of the water flow
cylinder 130 and the accelerated water flow jet is adjusted to be 90 degrees. The air flow jetted from
the air intake holes 121 is injected to the accelerated water flow at the right angle. In Fig.9 (b), the
skew of the ventilation pass 120 to the side surface of the water flow cylinder 130 and the accelerated
water flow jet is adjusted 15 to be larger than O degree and smaller than 90 degrees (it is 45 degrees
in this configuration). The air flow jetted from the air intake holes 121 is injected into the accelerated
water flow at 45 degrees. In Fig.10, the skew of the ventilation pass 120 relative to the side surface of

the water flow cylihdieRI3ova cRine &éw%@sﬁtm&whbw jerelisdajlibed techer iR MtRARro0

degree and smaller than, 180 rees (itis 13 es in this conf uration e air flow jett ed from
o ai intake NOIEY 151 W HBEAH 11 the HELHIARCT AR Hof SELE bEb/ v AL oMM above,
the velocity and,hesky.ef i Al low iected (0 accslerpied walerAau gk qap b adjysted by

adjusting the skew of the air 25flow jet. a result, the amount of the bubble and the size of the
bubble mixed inhewicrglesated watgefiow jet ¢ae hecentmieds1 and the width of the air

5 intake holes 121. Taking these conditions into account, the skew of
ventilation pass 120 is adjusted with the ventilation pass skew adjusting
mechanism, and as a result, the amount and the size of the bubble mixed

into the accelerated water flow jet can be adjusted.

10 (Embodiment 3)

The water saving aerator 100b shown in this embodiment 3 is a
configuration that comprises a decelerator for decelerating the speed of
the accelerated water flow jet accelerated by the accelerator and for
adjusting the speed of the bubble foam water flow at the lower stream.

15 Fig.11 is a schematic view of the water saving aerator 100b of the
present invention in embodiment 3. In this configuration, the water
saving aerator 100b further comprises the decelerator 140 in addition
to the configuration shown in Fig.3 to Fig.5 of embodiment 2.

The water saving aerator 100b comprises the water flow forming

20 portion 110, the water flow accelerator 111, the ventilation pass 120,
the air intake holes 121, the water flow cylinder 130, and the air cavity
131, in addition to the decelerator 140. In Fig.11, the components
such as the water flow forming portion 110, the water flow accelerator
111, the ventilation pass 120, the water flow cylinder 130, and the air

25 cavity 131 are shown 1in the cross-section view for ease of

understanding. These are the solid of revolution shape, but the air
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The amount and the size of the bubble mixed into the accelerated water flow jet depend on other
conditions such as the amount of the water in the accelerated water flow jet, the velocity of the
accelerated water flow jet, the width and the height of the air cavity 131 and the width of the air 5
intake holes 121. Taking these conditions into account, the skew of ventilation pass 120 is adjusted
with the ventilation pass skew adjusting mechanism, and as a result, the amount and the size of the
bubble mixed into the accelerated water flow jet can be adjusted. 10 (Embodiment 3) The water
saving aerator 100b shown in this embodiment 3 is a configuration that comprises a decelerator for
decelerating théndgdsdstlgfe hetetamtwer Aetdr Henyjed dbceiidtetiByane abddierstakanél oy

adjusting the speed qf the bubble foam water flow at the lower str . A5 Fig.11 is a schematic view
ot the water sat Hg SLFAOT LOOEPBP e faert i BrifoR 4 SHADEACEE % TH I SoA R aton, the
water saving aerajgr 4QQb tithat comprises, (e decelerafor: 140 1 addiign fothg copfiguration shown

in Fig.3 to Fig.5 of embodiment 2. The water saving aerator 100b comprises the water flow forming 20

portion 110, thewatercieye aceslerator dild viher vientibation pased2@ntha iain iake hetes 121, the
water flow cylinder 130, and the air cavity 131, in addition to the decelerator 140. In Fig.11, the

componends sudheasvthte wdtemflowl iomheingl BOrtromdl 18 ethe wvaterifipwl ddceleeatdrel 51 nilee aentilation
pass 120, the water flow cylinder 130, and the air 25cavity 131 are shown in the cross-section view for

ease of understafding onead mrenahe dbme bt révinstis 8 PRt thesQirt ritake Honed 1 isre

arrayed around the %idﬁ surface of the Watertflgw cylinder 130 appropriately, and it is not the solid of
revolution shapoemlf ig%em l(s)ael%eﬁfiér,nt%ré water flow forming portion 110, the water flow accelerator

111, the Vent”atiompé‘%é&%’r%f’“iHﬁa&ﬁihalﬁ%lle?ljate the velocity of the water flow jet.

The configuration of the decelerator 140 is not limited. In this
10 embodiment, the decelerator 140 is a water diffuser.

The decelerator 140 is a plate shape diffuser object such as a circular
frusto-conical shape installed from the center side surface of the water
flow cylinder 130 to extend in the peripheral direction. In this
configuration, the decelerator 140 is formed as one object united with

15 the water flow cylinder 130 for decreasing the number of parts.

In this configuration, the decelerator 140 is installed at the position
where the water flow jet hits in the water flow cylinder 130. The
decelerator 140 as a diffuser is installed by adjusting its position and
skew for being hit by the water flow jet jetted downstream as bubble

20 foam water flow mixed with the bubbles generated by being accelerated
by the water flow accelerator 111 of the water flow forming portion 110
and passing through near the air intake holes 121. In this
configuration, the decelerator 140 as a diffuser is installed with a
certain skew. The bubble foam water flow hits and bounds on the

25 decelerator 140 to the peripheral direction, and the speed of the bubble

foam water flow is decelerated. The bubble foam water flow flushes
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5 the water flow cylinder 130 and the air cavity 131 are the same as those shown in embodiment 1 and
embodiment 2, so the explanation is omitted in this embodiment 3. The decelerator 140 can
decelerate the velocity of the water flow jet. The configuration of the decelerator 140 is not limited.In
this 10embodiment, the decelerator 140 is a water diffuser. The decelerator 140 is a plate shape
diffuser object such as a circular frusto-conical shape installed from the center side surface of the
water flow cylinder 130 to extend in the peripheral direction. In this configuration, the decelerator 140
is formed as one object united with 15the water flow cylinder 130 for decreasing the number of parts.
In this configurdtion, e dsedrr o 40 ignifstalletd ap e ipssitiorrwabréneswaterilohejeils in the
water flow cylinder 130. The decelerator 140 as a (1iffuser is installed by adjusting its position and
skew for being ﬁﬁngé%a?&rﬂ% fet fééé&ed%%\?ﬁ ﬁléaatt%ray‘; bble 20 foam water flow mixed with the

bubbles generateg py being acselerated by ine. watet flaw accelerator 414 of dherpater flow forming

portion 110 and passing through near the air intake holes 121. In this configuration, the decelerator

140 as a diffusep isrinstadled With sheedads kkewe d he dubhiefoam water floywhile Ang Berwnds on the
25decelerator 140 to the peripheral direction, and the speed of the bubble foam water flow is

decelerated. The bublsienfpammatdiofiow dlustves nfgoritthe vavbi élovioeylindea k30 phassingatidough the
gap 141 formed around the periphery of the decelerator 140. The decelerator 140 decelerates the
accelerated watéichRY Jdi A et Bonhghiltofoaming atee Elarbrrese 1ol insiteth HoWaVRe 'viHen the

bubbles disappearing from the bubble foam water becomes large.

Therefore, the decelerator 140 is enough for decelerating the speed of

the bubble foam water flow appropriately. It is preferable that the
10 processing time is short.

Fig.12 is a schematic view showing that the bubble foam water flow
is generated by flushing the water through the structure shown in
Fig.11 in embodiment 3.

In Fig.12, the water flow after turning into the bubble foam water flow

15 is hatched with fine hatching finer than the hatching used for the water
flow before turning into the bubble foam water flow.

As shown in Fig.5 described in embodiment 2, the accelerated water
flow jet accelerated by the water flow forming portion 110a formed as
the gap 114 between the circular truncated cone shape object 112 and

20 the inverted cone shape cylinder 113 is jetted into the air cavity 131,
and the air flow jet is injected to the accelerated water flow jet when
passing in front of the air intake holes 121, then the water flow jet
turns to be the bubble foam water flow. In this configuration shown
in embodiment 3, there is the decelerator 140 as the diffuser in the

25 place where the jet of bubble foam water flow hits, and the bubble foam

water flow is decelerated by hitting and rebounding from the diffuser.
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5 processing time for generating the bubble foam water flow, and decelerating the bubble foam water
flow becomes long, the number of bubbles disappearing from the bubble foam water becomes large.
Therefore, the decelerator 140 is enough for decelerating the speed of the bubble foam water flow
appropriately. It is preferable that the 10processing time is short. Fig.12 is a schematic view showing
that the bubble foam water flow is generated by flushing the water through the structure shown in
Fig.11 in embodiment 3.  In Fig.12, the water flow after turning into the bubble foam water flow 15is
hatched with fine hatching finer than the hatching used for the water flow before turning into the bubble

foam water flown PEISHARAIBITRE D Beddrbdd i binfsaimeiter the1gbes|eratefr watdhfodajet
accelerated by the water flow forming portion 110a formed as the 114 between the circular
truncated conebs%tg‘b%egbfi‘cft ﬁ‘él_gi_ﬁﬂag e thosridt c@ﬁguﬁép%ngﬁ%ﬁe?vfﬁrig '%Wg‘ayi]ﬁfbdltj‘ﬁre air
cavity 131, and,thg %E'}%‘hltets't,sa'ﬂﬁ%feﬁﬂ%@e\QQ‘ESLE@é@%‘gageefrﬂ?}%lefdﬂ%e@o‘%a%m%%r oqit of the
air intake holes 121, then the water flow jet turns to be the bubble foam water flow. In this configuration

shown in embogdimentdhesedsihadeceirraanibdd asqdhe difuseriowhel d5Haceswhearedbr jet of

bubble foam water flow hits, and the bubble foam water flow is decelerated by hitting and rebounding
from the diffusertrémthis configuration, the bubble foam water flushes out from the gap between the
decelerator 140 as the diffuser and the water flow cylinder 130 without staying in the water saving

aerator 100b for tO6IBFY Agiftet A dvasH reavip sheebattlel ffimalahs A6W Adinestas #ehte
Ssiream. Ascording to e water saying aerelor 1005,of the embedigent 3 of the presentjnvention,
high quality bubbie ?oam water fidw can o%%glne .
As shown above, the water saving aerator can be used as the water
saving apparatus and the bubble foam water generator. The water

10 saving aerator can be applied to various apparatus not is limited in its
use. For example, it can be applied to the water tap not only for
commercial use but also for special use such as laboratory use, the special
water delivery pipe such as the water delivery pipe for eye-washing water
tap in a pool facility and the shower head.

15 While some preferable embodiments of the water saving aerator
according to the present invention are described above, it should be
understood that various changes are possible, without deviating from the
technical scope according to the present invention. Therefore, the
technical scope according to the present invention is limited only by the

20  claims attached.

Industrial applicability

The water saving aerator according to the present invention can be used
as the water saving apparatus and the bubble foam water generator. The
water saving aerator can be applied to various apparatus not limited for

25 its use. For example, it can be applied to the water tap not only for

commercial use but also for special use such as laboratory use, the special
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As shown above, the water saving aerator can be used as the water saving apparatus and the bubble
foam water generator. The water 10 saving aerator can be applied to various apparatus not is limited
in its use. For example, it can be applied to the water tap not only for commercial use but also for
special use such as laboratory use, the special water delivery pipe such as the water delivery pipe for
eye-washing water tap in a pool facility and the shower head. 15While some preferable embodiments
of the water saving aerator according to the present invention are described above, it should be
understood that various changes are possible, without deviating from the technical scope according to
the present invafisn. THeveror® i Bfesteeh s opd s deidieg Yoie Spssert iNvehins & difaited only
by the 20claims attached. Industrial applicability The water saving aerator according to the present
invention can b'éaleé]daag‘fﬂl %%F%gﬁég&éﬁﬁi’r%‘f@sr dHdthe bubble foam water generator. The water
saving aerator can be applied to various apparatus not limited for 25its use. For example, it can be
applied to the water tap not only for commercial use but also for special use such as laboratory use,
the special water delivery pipe such as the water delivery pipe for eye-washing water tap in a pool
facility and the shower head.
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The Claims 1. A water saving aerator adapted to be attached to the water tap for generating bubble
foam water and flowing the bubble foam water, 5Scomprising; a water flow forming portion for forming
a water flow through a water saving aerator;  a ventilation pass for supplying outer air to the water
flow from the side direction via an air intake hole installed on the side surface of a 10water flow
cylinder; and a water flow accelerator for accelerating the water flow supplied from the water flow
forming portion and jetting an accelerated water flow jet; wherein the accelerated water flow jet
accelerated by the water flow accelerator is jetted to the air supplied from the air intake hole, and the
15 bubble foam water flow is generated by mixing The éﬁl%{!ﬁﬁ)lied from the air intake hole into the
water flow with the force generated by the accelerated water flow jet. 2. A water saving aerator
according to claim 1, in which the width of the 20 accelerated water flow jet is narrowed down to be

smaller than that of ihe water flow,evlinder shat supnlies he Jetfing spacs forthe accslerateq water

flow jet; the water flow cylinder supplies the air cavity; the intake air Is jetted via the air intake hole into
the air cavity dyg tetheidecreasplef thaair pvassurenatithe &ivicavithharoyadhe aisdntakediele by

jetting 250ut the accelerated water flow jet below in high speed.
5 comprising;
a water flow forming portion for forming a water flow through a water
saving aerator;
a ventilation pass for supplying outer air to the water flow from the
side direction via an air intake hole installed on the side surface of a
10  water flow cylinder; and
a water flow accelerator for accelerating the water flow supplied from
the water flow forming portion and jetting an accelerated water flow jet;
wherein the accelerated water flow jet accelerated by the water flow
accelerator is jetted to the air supplied from the air intake hole, and the
15 bubble foam water flow is generated by mixing the air supplied from the

air intake hole into the water flow with the force generated by the

accelerated water flow jet.

2. A water saving aerator according to claim 1, in which the width of the
20 accelerated water flow jet is narrowed down to be smaller than that of the
water flow cylinder that supplies the jetting space for the accelerated
water flow jet; the water flow cylinder supplies the air cavity; the intake
air is jetted via the air intake hole into the air cavity due to the decrease
of the air pressure of the air cavity around the air intake hole by jetting

25  out the accelerated water flow jet below in high speed.
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3. A water saving aerator according to claim 2, further comprising; an accelerated water flow jet
position adjusting mechanism for adjusting a distance between the air intake hole and the accelerated
water flow jet jetted into the air cavity. 5 4. A water saving aerator according to claim 2, further
comprising; an accelerated water flow jet skew adjusting mechanism for adjusting a jet skew of the
accelerated water flow jet jetted into the air cavity. 105. A water saving aerator according to claim 2,
further comprising; an air intake hole size adjusting mechanism for adjusting a width of the air intake
hole and adjusting the velocity of the air flow jet jetted via the air intake hole, wherein the velocity of
the air jetted intd thé AT RASINRREFFEW FOCOEAIPE Adjekabn. 250w thaysunsaistgaerator
according to any one of claims 1 to 5, in thiflh the skew of the vean ass relative to the side

il
surface of the waftt fIG/ € fii&ris dditted 8¢ thddkeR? SHRB aif O jEtdo theS 1ePated Water
flow jet becomegylarger than Qidegree and smallentban; 20;degrees; 49 {nd WRLET.SAUINg Atator

according to any one of claims 1 to 5, in which the skew of the ventilation pass to the side surface of
the water flow Gylipgeriswgiusied as theoskawaef the aiy.flow jet relative to the accelerated water flow

jet becomes larger than 90 degree and smaller than 25180 degrees.
5
4. A water saving aerator according to claim 2, further comprising;

an accelerated water flow jet skew adjusting mechanism for adjusting a

jet skew of the accelerated water flow jet jetted into the air cavity.

10 5. A water saving aerator according to claim 2, further comprising;
an air intake hole size adjusting mechanism for adjusting a width of the
air intake hole and adjusting the velocity of the air flow jet jetted via the
air intake hole, wherein the velocity of the air jetted into the accelerated

water flow jet can be adjusted.

15
6. A water saving aerator according to any one of claims 1 to 5, in which
the skew of the ventilation pass relative to the side surface of the water
flow cylinder is adjusted as the skew of the air flow jet to the accelerated
water flow jet becomes larger than 0 degree and smaller than 90 degrees.
20

7. A water saving aerator according to any one of claims 1 to 5, in which
the skew of the ventilation pass to the side surface of the water flow
cylinder is adjusted as the skew of the air flow jet relative to the
accelerated water flow jet becomes larger than 90 degree and smaller than

25 180 degrees.
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8. A water saving aerator according to any one of claims 1 to 5, further comprising;  a ventilation
pass skew adjusting mechanism for adjusting the skew of the ventilation pass relative to the side
surface of the water flow and the 5skew of the air flow jet to the accelerated water flow jet. 9. A water
saving aerator according to any one of claims 1 to 8, further comprising; a water flow cylinder width
adjusting mechanism for adjusting the 10 width of the water flow cylinder installed to the water flow
forming portion, the adjustment being capable of being done in the attached condition to the water tap;
wherein the width of the accelerated water flow jet can be adjusted by operating the water flow cylinder
width adjustingecharidht. 18ViIE Ashater stiAnEiaeEater Heroramg e lijnsnk B Aaifisthes o,
further comprising; a decelerator for decelerating the speed of the accelerated water flow jet
accelerated by Yﬂ%‘g&‘c‘éfégétor and for leading to the lower stream; 20 wherein the speed of the flow of

the generated bulblg, foam,yater.candhie adjgIedn o bhe AYATRLSAYING ARG ALROTCING 10 ANy One
of claims 1 to 10, in which there are plural accelerated water flow jets generated by the water 25flow
forming portioniaRdvihier AcEEIN FOEs relative to the side surface of the water flow and the

5 skew of the air flow jet to the accelerated water flow jet.

9. A water saving aerator according to any one of claims 1 to 8, further
comprising;
a water flow cylinder width adjusting mechanism for adjusting the
10 width of the water flow cylinder installed to the water flow forming
portion, the adjustment being capable of being done in the attached
condition to the water tap; wherein the width of the accelerated water
flow jet can be adjusted by operating the water flow cylinder width
adjusting mechanism.
15
10. A water saving aerator according to any one of claims 1 to 9, further
comprising;
a decelerator for decelerating the speed of the accelerated water flow jet
accelerated by the accelerator and for leading to the lower stream;
20  wherein the speed of the flow of the generated bubble foam water can be

adjusted.
11. A water saving aerator according to any one of claims 1 to 10, in

which there are plural accelerated water flow jets generated by the water

25  flow forming portion and the accelerator.
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