DESCRIPTION WATER SAVING AERATOR Technical Field 5This invention relates to a water saving
aerator attached to the 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 generating bubble foam water. 10 Background Art The water saving
is required in many settings including ordinary homes and in commercial facilities. One of the water
saving methods is attaching a water saving disc to the water delivery devices such as a 15 water tap.
The water saving disc in the prior art is attached to the water delivery devices by installing the
pillar-shaped disc inside of the water tap. The gyp@mReptyNater flow is decreased by narrowing the
water flow diameter with the water saving disc even if the opening diameter of the water tap is large.
20For example, the basic shape of the conventional water saving disc is a pillar-shape corresponding
to the cylindrical water pipe and the throWNIHRe AVEN &t SHRATMB upper surface to the lower
surface of the pillar-shape water saving disc. When installing such a conventional water saving disc to
the water tap, the amount of the running water is 25decreased because the passage of the water flow
is limited to the through-hole whose diameter is less than that of the water tap, so the water saving is
achieved. The nuifdedmoé shdiletdugh-hole is not limited to one, and two or three through-holes can be
arranged in the conventional water saving disc. '
5 This invention relates to a water saving aerator attached to the 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 generating bubble

foam water.

10

Background Art

The water saving is required in many settings including ordinary homes
and in commercial facilities. One of the water saving methods is
attaching a water saving disc to the water delivery devices such as a

15 water tap. The water saving disc in the prior art is attached to the water
delivery devices by installing the pillar-shaped disc inside of the water
tap. The amount of the water flow is decreased by narrowing the water
flow diameter with the water saving disc even if the opening diameter of
the water tap is large.

20 For example, the basic shape of the conventional water saving disc is a
pillar-shape corresponding to the cylindrical water pipe and the
through-hole penetrates from the upper surface to the lower surface of the
pillar-shape water saving disc. When installing such a conventional

water saving disc to the water tap, the amount of the running water is

25  decreased because the passage of the water flow is limited to the



5For example, the conventional water saving disc described in the JP 1109-095985 comprises a
pillar-shaped water saving disc and at least three through-holes formed through from the upper
surface to the lower surface. These through-holes can have a certain skew relative to each other. For
example, the distance between the through-holes on the upper 10 surface is small, and the distance
between the through-holes on the lower surface becomes large corresponding to its height. In general,
the large flange is formed on the upper surface edge, so the conventional water saving disc can be
installed in the water tap. Three through-holes are formed through the water saving disc, and these
though holes af@nBa¢hikhgdel FlrpeentEnrt efrdie less deralisye akihg eterbedrd aertam Weeds to
make so-called bubble foam water from the nqrmal tap water by aeration. In the prior art, there are
overal comventIHAN A Eathrt GEE ihat MR AE T ATdEh HUEHENNT 5 A6 EohJLHEHG
aeration mechaismizgs he g8side helg farmgdin e sifeavallfor peraling, fiequig! alijgto the
water flow running in front of the hole.In this conventional aeration mechanism, only a small amount of
air can be aeratge @ theywatey flpw andiap sufficient quality level of the bubble foam water is

obtained. Prior art 1 JP 1109-095985 25Prior art 2 JP 2000-104300 Prior art 3 JP Utility model
3114347 Bisclostire ofthenipheention Theverobterms$ twdiesaleethg disc described in the JP
HO09-095985 comprises a pillar-shaped water saving disc and at least
three through-holes formed through from the upper surface to the lower
surface. These through-holes can have a certain skew relative to each
other. For example, the distance between the through-holes on the upper
10  surface is small, and the distance between the through-holes on the lower
surface becomes large corresponding to its height. In general, the large
flange is formed on the upper surface edge, so the conventional water
saving disc can be installed in the water tap. Three through-holes are
formed through the water saving disc, and these though holes are
15 arranged in a concentric circle.

Generally speaking, there are certain needs to make so-called bubble
foam water from the normal tap water by aeration. In the prior art,
there are several conventional water saving discs that include the
aeration mechanism. The conventional aeration mechanism utilizes the

20  side hole formed in the side wall for aerating the outer air into the water
flow running in front of the hole. In this conventional aeration
mechanism, only a small amount of air can be aerated to the water flow
and an insufficient quality level of the bubble foam water is obtained.

Prior art 1 : JP H09-095985
25 Prior art 2 : JP 2000-104300

Prior art 3 : JP Utility model 3114347



The conventional water saving disc described in JP 1109-095985 has the 5 following problem. The
conventional water saving disc utilizes the through-hole having the small diameter smaller than that of
the water tap, so the passage diameter of the water flow becomes small. However, the water flow
coming from such a small through-hole becomes very fast and strong water flow because of the high
water pressure provided in the 10 water tap, and sometimes, the water flow becomes too strong to
use. In other words, the water flow from the through-hole with small diameter becomes intensely
strong, and sometimes the water flow becomes so strong as to cause pain when putting a hand in the
water flow. This problem has occurred when utilizing the small diameter through-hole 15smaller than
that of the water tap. _ If such g conventional water saving disc is attached to the water tap in the
ordinary homes, ?ﬁéﬁﬁ/‘é’fé‘?lffoﬂ?ﬁ%gdmé%l’tg8%trong to use for washing a hand. In the same manner, if
such a conventiong| gvg{ggfﬁ%iggod{%c ggl@téached to the water tap in the laboratory, the water flow
becomes too 20strong to use for washing experiment tools and materials. Regarding generating the

bubble foam waterpihesorventianalwaler saving dissc deswrivesdindher) P obHity snedeh 31 14347 can
aerate the small amount of air near the side hole to the water flow running through the water tap, and

only a small anfollntwohgir pasbbenacratéti€o theoutern2bsurede of sheiwgted Howpsdithes géherated
bubble foam water includes an insufficient amount of air. Therefore, it is an object of the present

invention to proideustivdielesartrgethorsmal baH ampdahes atdeatinmt fanhinl Hiougktéte water

tap, control andL gdjust ttri%s eed of the water floyvtﬁgpvg%qgatﬁﬂé/wltgs also an object aof the Q,resent
a

. . 8 SO assage 1amet er. o efio%es S, owever.
invention to provide a water saving 5 aerator that can aerate the air to the water flow appropriately to

make high qualify.bubbls. feam waleHBGAnG: asHIIGGNTRERHL AL 2l6 WhiESAYINaJBR AR
appropriately. Means for solving the problems
and strong water flow because of the high water pressure provided in the
10 water tap, and sometimes, the water flow becomes too strong to use. In
other words, the water flow from the through-hole with small diameter
becomes intensely strong, and sometimes the water flow becomes so
strong as to cause pain when putting a hand in the water flow. This
problem has occurred when utilizing the small diameter through-hole
15 smaller than that of the water tap.

If such a conventional water saving disc is attached to the water tap in
the ordinary homes, the water flow becomes too strong to use for washing
a hand. In the same manner, if such a conventional water saving disc is
attached to the water tap in the laboratory, the water flow becomes too

20  strong to use for washing experiment tools and materials.

Regarding generating the bubble foam water, the conventional water
saving disc described in the JP Utility model 3114347 can aerate the
small amount of air near the side hole to the water flow running through
the water tap, and only a small amount of air can be aerated to the outer

25  surface of the water flow, so the generated bubble foam water includes an

insufficient amount of air.



10In order to achieve the above-mentioned object, the present invention of a water saving aerator
comprises; a water saving disc covering the water tap outflow opening by at least a through-hole
whose diameter is smaller than that of the water tap for obtaining water saving effect by limiting the
total water outflow cross-sectional area to be less than the water tap 15 inflow cross-sectional area; a
diffuser object for diffusing the water coming from the water saving disc in the peripheral direction; a
first cylinder for covering the diffuser from outside, receiving the water flow diffused by the diffuser at
its inner wall, and leading the received water flow along the inner wall to a water pass. 20lt is
preferable that thd Bfffgéereobibdsistexteigetl frorhanBlIssAY oy ¢RELRBEP SuiifaddofthEalater

saving disc, the diffuser object comprising a diffuser plate having certain skew from the center highest
orion (0 the pEHBHU A1 TBAELL SEGR Tab e TR o 1 EdiE T e AR PR

a

through-hole of e walGL 5ying fise. TR Afussy SPIR! 80iTuseR e wialst flow coming from the

through-hole in the peripheral direction. It is preferable that the first cylinder covérs the diffuser

object from the outsideatls watebpassds tornpeaetweery the ieutebwalbofdbediffuser ahjaetand the
inner wall of the first cylinder, and the water flow diffused by the diffuser object is received by the inner

wall of the Jirst eylintier ahdtstechtathetiowbe watetpads:. wiher abbowe apentiprieddenfiguration of the
first invention of the water saving aerator can obtain the water saving effect by decreasing the total
water outflow cPig§-sBetidhalbarkbl tofBaneseattanitd uiang fsuhfisioetosaepeticHat Bradhlaken
the water flow ap roprigagel;v/vb(}/ the diffuser O(I)bject and lead the water down along the inner surface
of the first cylintsjaer.mr‘%e sepeea Of HPWAEIGW can be adjusted appropriately. In addition, in order to
achieve the above-mentioned object, the present invention of a water saving aerator further comprises
an air cavity connected to the outer air that is provided in the first cylinder under the

Means for solving the problems

10 In order to achieve the above-mentioned object, the present invention of
a water saving aerator comprises; a water saving disc covering the water
tap outflow opening by at least a through-hole whose diameter is smaller
than that of the water tap for obtaining water saving effect by limiting
the total water outflow cross-sectional area to be less than the water tap

15 inflow cross-sectional area; a diffuser object for diffusing the water
coming from the water saving disc in the peripheral direction; a first
cylinder for covering the diffuser from outside, receiving the water flow
diffused by the diffuser at its inner wall, and leading the received water
flow along the inner wall to a water pass.

20 It is preferable that the diffuser object is extended from and hung from
the lower surface of the water saving disc, the diffuser object comprising a
diffuser plate having certain skew from the center highest portion to the
peripheral lowest portion, and the diffuser plate is located in the place
facing the through-hole of the water saving disc. The diffuser object

25  diffuses the water flow coming from the through-hole in the peripheral

direction.



15 water saving disc. The water flow is injected to the air in the air cavity from the through-hole of the
water saving disc and the water flow is led to the diffuser object through the air present in the air
cavity, the bubble foam water is generated by aerating the air into the water flow injected by the water
saving disc, diffusing in the peripheral direction by the 20diffuser object, and leading to the lower water
pass by the first cylinder. It is preferable that the present invention of a water saving aerator further
comprises a second cylinder covering the first cylinder from the outside and providing a gap between
the inner wall of the second cylinder and the outer wall of the first cylinder. In addition, the water

saving 25aerator fikhdreépnphkeshat diraritars polermety ersthbeuppEr pRtoRest tho waihsf the first
cylinder higher than.the diffuser object; whergin the ventilation pass for ventilating the quger air is
formed by the AV ERad AGH 0RINE! TSRO BHRGEH e SURLF Wl 4 Stcytincer
to the air cavity yig the, gis infake, holewane Soe @i flow blowndinto ha ik cavitethipsghiie, yegtilation

pass via the air intake 5hole is obtained by utilizing the 0w air pressure decreased by the water flow

and the air flowsfyamdhi fireavityjte the wakarpassy thihmmakeveanesttioned eandiguratian-efthe
invention of the water saving aerator, it can obtain the bubble foam water by aerating a lot of air into

the water id thd edatertdaviny eeratdrerlpitere, the water flow is injected from the through-hole of the
water saving disc to the air present in the air cavity, the injected water flow, not to touch the inner wall
of the first cylindeF it Bod e sdei obeccanbany roi Amrfasihhatt Heiamsg tHan! 48& MEILAE the
high quality bubble. foam Watter canb ene{ﬁtGed b¥ aeratinlg aelﬁteo{ ir into the water 15fLo¥v There

is enough distafice betiveeh the Water fiow injec &4 into the gir cavﬁy and'the &ir %r?l%k%l fofe ﬁ%rmed on

the upper portion,f ihe,IpASLWAlLQL 1he. fish gy nAe!. 8P Reieds na APSTIRIIY.IArhe waisd 4q, flow

backward from the intake hole to the outer space. Because, the water 20 flow injected from the
through-hole ofcthg yvatetisanving £is¢ geestiralghwhe airfin the piropviytand hits the diffuser object
directly and the diffused water turns in the peripheral direction and then hits the inner wall of the first
cylinder, $6 theebjischogobslbiity tdrethw artfectdd wiater oo toudte the ireme s widk of tioé fitst cliimder until

after the injected water ] ]
cylinder. The speed of the water flow can be adjusted appropriately.

In addition, in order to achieve the above-mentioned object, the present
invention of a water saving aerator further comprises an air cavity
connected to the outer air that is provided in the first cylinder under the

15 water saving disc. The water flow is injected to the air in the air cavity
from the through-hole of the water saving disc and the water flow is led to
the diffuser object through the air present in the air cavity, the bubble
foam water is generated by aerating the air into the water flow injected
by the water saving disc, diffusing in the peripheral direction by the

20  diffuser object, and leading to the lower water pass by the first cylinder.

It is preferable that the present invention of a water saving aerator
further comprises a second cylinder covering the first cylinder from the
outside and providing a gap between the inner wall of the second cylinder
and the outer wall of the first cylinder. In addition, the water saving

25 aerator further comprises an air intake hole formed on the upper portion

of the wall of the first cylinder higher than the diffuser object; wherein



25flow hits the diffuser object directly. In the above-mentioned configuration, it is preferable that the
airtightness of the first cylinder is enhanced by contacting the lower surface of the water saving disc
and the upper surface of the first cylinder in order to limit the water inflow opening to the air cavity as
the through-hole and limit the ventilation air inflow opening of the air cavity 5as the air intake hole. In
the above-mentioned configuration, it is preferable that the water saving aerator further comprises; a
fastening object for pulling up and fixing the second cylinder to the water tap; a flange formed on the
upper surface of the first cylinder for contacting the lower surface of the water 10 saving disc; a flange
stopper formedt8A therkrarwalrTtnd secent bytinier taeirg s theiflagbosmng et tyfinaep,

wherein the three components such as the flange of th f|r yllnd flange sto f the second
Cylinder and thE WEF B od B he At ﬁwﬂae&%% et ihd BLIGE t B9 Ine edtening
object, and the gpper. sHifaes Qf Lathe WAtelsaying Aise a@fe%%{‘eo fgvalghiaRe N.omeLt0

obtain the alrtlghtness of each components, it is preferable that the water saving aerator further

comprises a gaskstinsaeedibetueentheyuppesiifase afdhe welen spdpgviliseland thayvates tap,
wherein the water saving disc is pulled up, the gasket is deformed between the upper 20 surface of

the water savingadis¢sanbtthe edbiey taf]emdghe fine wirtightness betvwieendhsedppertberfacdand the
water tap can be enhanced by pres“:;}g the outer edge of the gasket to the inner wall of the first
cylinder.  Acéitiing totire aBRlevmidninibE abhhglitaicA bRenEakeEMISS of the 25water saving

aerator, the water, avmg disc i is presse to t e outflow enln of th Watetr E%p tvghté/ there is no
. ve-m 10]]’-_1?h configuration % aﬁlven on o at I‘& g]tl)'l
water leaking from the Sidé portion of the Water §aving disc By the Water pressure providé the

water tap. aerator, it can obtain the bubble foam water by aerating a lot of air into

the water in the water saving aerator.

10 Here, the water flow is injected from the through-hole of the water
saving disc to the air present in the air cavity, the injected water flow, not
to touch the inner wall of the first cylinder, hits the diffuser object
directly for diffusing and aerating the air, as a result, the high quality
bubble foam water can be generated by aerating a lot of air into the water

15 flow.

There is enough distance between the water flow injected into the air
cavity and the air intake hole formed on the upper portion of the inner
wall of the first cylinder, so there is no possibility for the water to flow
backward from the intake hole to the outer space. Because, the water

20  flow injected from the through-hole of the water saving disc goes through
the air in the air cavity and hits the diffuser object directly and the
diffused water turns in the peripheral direction and then hits the inner
wall of the first cylinder, so there is no possibility for the injected water to
touch the inner wall of the first cylinder until after the injected water

25  flow hits the diffuser object directly.

In the above-mentioned configuration, it is preferable that the



Next, it is preferable that the fastening object comprises an inner flange facing to the upper edge of the
second cylinder, and a gasket 5 inserted between the inner flange of the fastening-up object and the
upper edge of the second cylinder, wherein the gasket is deformed by being pressed by the upper
edge of the second cylinder, and the friction force is generated between the outer edge of the first
gasket and the inner wall of the fastening object. In addition, the friction force is generated between
10the inner edge of the gasket and the outer wall of the water tap. According to the above-mentioned
configuration, the friction force is generated between the outer edge of the gasket and the inner wall of
the fastening-u9i@ﬁj&b@.ﬂﬁ%ﬁdaftié?},etrférﬁtcwrhif&eé i genBaedb e tastintertbggdostehe

gasket and the outer wall, of the water tap, and the 15water saving aerator is installed and fixed firmly
1 the water taS RS ArORBING G EWABEoY s BIGeHt MOERE G TAE WERSPEaUIah SEADPbf the
present invention cgmachisve;the, 20,sufficient waiel.sauind.gffectby darrawing.dqwn the water flow

cross-sectional area from the water flow cross-sectional area, and it can decrease the speed of the

water flow modgiatelyiwitbihe siffusertohiect ane i the iwatan Slovs gdend dayyandetheinagr wyall of the
first cylinder and moderate the speed of the water flow appropriately. 25The water saving aerator of

the present inventidre cam makkaigh guality bubble foam water by aerating the air to the water flow
appropriately. The air intake is conducted via the intake hole utilizing the air pressure difference
generated by the WatdreriaRo Teiansatae ned FaREIEIBRGRAThE antdr pirin of thatwdier ¥aiRiy aerator

keeping distance fiom the Itake g Qider o prevent the water faw. lughing § back from the intake

fixing the second cylinder to the water tap; a flange formed on the upper

surface of the first cylinder for contacting the lower surface of the water
10 saving disc; a flange stopper formed on the inner wall of the second

cylinder facing to the flange of the first cylinder, wherein the three

components such as the flange of the first cylinder, the flange stopper of

the second cylinder and the lower surface of the water saving disc are

fastened and pulled up by the fastening object, and the upper surface of
15 the water saving disc is pressed to the water tap.

In order to obtain the airtightness of each components, it is preferable
that the water saving aerator further comprises a gasket inserted between
the upper surface of the water saving disc and the water tap, wherein the
water saving disc is pulled up, the gasket is deformed between the upper

20  surface of the water saving disc and the water tap, and the fine
airtightness between the upper surface and the water tap can be
enhanced by pressing the outer edge of the gasket to the inner wall of the
first cylinder.

According to the above-mentioned configuration of the invention of the

25  water saving aerator, the water saving disc is pressed to the outflow

opening of the water tap tightly, there is no water leaking from the side



Brief description of the drawings Fig.1 is a schematic view of the water saving aerator 100 in
embodiment 1. 10Fig.2 is an exploded view showing the water saving disc 10 and the diffuser object
20 for ease of understanding. Fig.3 is an exploded view showing the first cylinder 30 for ease of
understanding. Fig.4 is an exploded view showing the second cylinder 40 for ease of 15understanding.
Fig.5 is an exploded view showing the fastening-up object 50 for ease of understanding. Fig.6 is a
schematic view showing the water flow and the air flow running in the water saving aerator 100.
20Fig.7 is a schematic view showing the status for attaching upper surface of the water saving disc 10
to the water taP210 Gt thE stel pliss 2001HE theshadtEnthg-1P6Ble BE50S g @19 B deReMyatiB view

showing the st%%sgrf tg% second gasket 61 for filling up the gap, deformed by being pressed between

the upper edge

Next, it i1s preferable that the fastening object comprises an inner

flange facing to the upper edge of the second cylinder, and a gasket
5 inserted between the inner flange of the fastening-up object and the upper
edge of the second cylinder, wherein the gasket is deformed by being
pressed by the upper edge of the second cylinder, and the friction force is
generated between the outer edge of the first gasket and the inner wall of
the fastening object. In addition, the friction force is generated between

10 the inner edge of the gasket and the outer wall of the water tap.

According to the above-mentioned configuration, the friction force is
generated between the outer edge of the gasket and the inner wall of the
fastening-up object. In addition, the friction force is generated between
the inner edge of the gasket and the outer wall of the water tap, and the

15 water saving aerator is installed and fixed firmly to the water tap without

dropping off.

Effect of the present invention
The water saving aerator of the present invention can achieve the
20  sufficient water saving effect by narrowing down the water flow
cross-sectional area from the water flow cross-sectional area, and it can
decrease the speed of the water flow moderately with the diffuser object
and turn the water flow along toward the inner wall of the first cylinder
and moderate the speed of the water flow appropriately.
25 The water saving aerator of the present invention can make high

quality bubble foam water by aerating the air to the water flow



250f the second cylinder 40 and the upper inner flange 52 of the fastening-up object 50. Fig.9 is an
exploded view showing the structure of the diffuser object 20a.  Fig.10 is a schematic view of the
serration 24 protruded on the lower object 23a in the water flow 71 for cutting and scattering the water
flow 5into small cluster. Fig.11 is an exploded view showing the structure of the first cylinder 30b.
Fig.12 is a schematic view of the serration 35 protruded on the first cylinder 30b in the water flow 71
for cutting and scattering the water flow 10into small cluster. Fig.13 is a schematic view of showing
the structure of the water saving aerator 100c including plural sets of the water saving disc 10 and the
diffuser object 20R¥RPRaHEASE cyliRGen 30l Mta&k eeferepr8Hinthei i the Figekesholgenbiésingvater

Saving disc 11 g A N Dl 2 e a2 e RIS ber flow. The water flow

runs through the center portion of the water saving aerator keeping
distance from the intake hole in order to prevent the water flow flushing

5 back from the intake hole.

Brief description of the drawings
Fig.1 is a schematic view of the water saving aerator 100 in
embodiment 1.
10 Fig.2 is an exploded view showing the water saving disc 10 and the
diffuser object 20 for ease of understanding.
Fig.3 is an exploded view showing the first cylinder 30 for ease of
understanding.
Fig.4 is an exploded view showing the second cylinder 40 for ease of
15 understanding.
Fig.5 is an exploded view showing the fastening-up object 50 for ease
of understanding.
Fig.6 is a schematic view showing the water flow and the air flow
running in the water saving aerator 100.
20 Fig.7 is a schematic view showing the status for attaching upper
surface of the water saving disc 10 to the water tap 210 of the water
pipe 200 by the fastening-up object 50.
Fig.8 is a schematic view showing the status of the second gasket 61
for filling up the gap, deformed by being pressed between the upper edge
25  of the second cylinder 40 and the upper inner flange 52 of the

fastening-up object 50.



21 denotes a diffuser plate 22 denotes an extension object 2023 denotes a lower object 24 denotes a
serration 30 denotes a first cylinder 31 denotes a flange 32 denotes a cylinder object 2533 denotes an
air intake hole 34 denotes an inner space 35 denotes a serration 40 denotes a second cylinder 41
denotes a upper cylinder object 42 denotes a upper edge of the upper cylinder object

Fig.9 is an exploded view showing the structure of the diffuser object
20a.

Fig.10 is a schematic view of the serration 24 protruded on the lower
object 23a in the water flow 71 for cutting and scattering the water flow

5 into small cluster.

Fig.11 is an exploded view showing the structure of the first cylinder
30b.

Fig.12 is a schematic view of the serration 35 protruded on the first
cylinder 30b in the water flow 71 for cutting and scattering the water flow

10  into small cluster.

Fig.13 is a schematic view of showing the structure of the water saving
aerator 100c including plural sets of the water saving disc 10 and the
diffuser object 20 and the first cylinder 30.

The reference number in the Figs.

15 10 denotes a water saving disc

11 denotes a through-hole

20 denotes a diffuser object

21 denotes a diffuser plate

22 denotes an extension object

20 23 denotes a lower object

24 denotes a serration

30 denotes a first cylinder

31 denotes a flange

32 denotes a cylinder object

25 33 denotes an air intake hole

34 denotes an inner space

10



543 denotes an external thread 44 denotes a flange stopper 45 denotes an inner space of the upper
cylinder object 46 denotes a lower cylinder object 47 denotes a corrugated outer surface 1048 denotes
an inner space of the lower cylinder object 48 denotes an inner space of the lower cylinder object 50
denotes a fastening object 51 denotes a cylinder object 52 denotes an inner flange of the upper
edge of the cylinder object 1553 denotes an internal thread 54 denotes an inner space of the cylinder
object 60 denotes a first gasket 61 denotes a second gasket

35 denotes a serration
40 denotes a second cylinder
41 denotes a upper cylinder object
42 denotes a upper edge of the upper cylinder object
5 43 denotes an external thread
44 denotes a flange stopper
45 denotes an inner space of the upper cylinder object
46 denotes a lower cylinder object
47 denotes a corrugated outer surface
10 48 denotes an inner space of the lower cylinder object
48 denotes an inner space of the lower cylinder object
50 denotes a fastening object
51 denotes a cylinder object
52 denotes an inner flange of the upper edge of the cylinder object
15 53 denotes an internal thread
54 denotes an inner space of the cylinder object
60 denotes a first gasket
61 denotes a second gasket
100, 100a, 100b and 100c denotes a water saving aerator
20
Detailed description of the preferred embodiment
Some embodiments of a water saving aerator according to the present
invention are described below with reference to the relevant drawing.
Needless to add, the claims of the present invention include but are not
25 limited to the application, configuration, or quantity shown in the following

embodiments.

11



100, 100a, 100b and 100c denotes a water saving aerator 20 Detailed description of the preferred
embodiment Some embodiments of a water saving aerator according to the present invention are
described below with reference to the relevant drawing. Needless to add, the claims of the present
invention include but are not 25limited to the application, configuration, or quantity shown in the
following embodiments. (Embodiment 1) A schematic view of the water saving aerator 100 is shown
as an example of this embodiment 1. Fig.1 is a schematic view of the water saving aerator 100 in
embodiment 1. The water saving aerator 100 5 shown in Embodiment 1 can save water and generate
the bubble foam WafaPodag eRbWh in Fig.1, the water saving aerator 100 of the present invention

includes the water sawing e 18,10 P eel QRS A% LSt Gy 5 3%, 15 £900 cvinder 40,

example of this embodiment 1. Fig.1 is a schematic view of the water
saving aerator 100 in embodiment 1. The water saving aerator 100

5 shown in Embodiment 1 can save water and generate the bubble foam
water.

As shown in Fig.1, the water saving aerator 100 of the present
invention includes the water saving disc 10, the diffuser object 20, the
first cylinder 30, the second cylinder 40, the fastening object 50, the

10 first gasket 60 and the second gasket 61.

In Fig.1, all components such as the water saving disc 10, the diffuser
object 20, the first cylinder 30, the second cylinder 40, the fastening
object 50, the first gasket 60 and the second gasket 61 are shown in the
cross-section view. However, the water tap 200 is shown by the front

15 view, not by the cross-sectional view. The air cavity 70 and the water
pass 71 and the ventilation pass 72 are formed as the space between the
above-mentioned components.

Fig.2 is an exploded view showing the water saving disc 10 and the
diffuser object 20, Fig.3 is an exploded view showing the first cylinder

20 30, Fig.4 is an exploded view showing the second cylinder 40, and Fig.5
is an exploded view showing the fastening object 50.

Regarding the water saving disc 10 in this embodiment 1, the basic
shape 1s a plan as disc shape, and the diameter of the water saving disc
10 is the same as that of the outer edge of the outflow opening 210 of the

25 water tap 200. Therefore, the water saving disc 10 is selected

corresponding to the shape and the size of the outflow opening of the
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10first gasket 60 and the second gasket 61. In Fig.1, all components such as the water saving disc 10,
the diffuser object 20, the first cylinder 30, the second cylinder 40, the fastening object 50, the first
gasket 60 and the second gasket 61 are shown in the cross-section view. However, the water tap 200
is shown by the front 15view, not by the cross-sectional view. The air cavity 70 and the water pass 71
and the ventilation pass 72 are formed as the space between the above-mentioned components. Fig.2
is an exploded view showing the water saving disc 10 and the diffuser object 20, Fig.3 is an exploded
view showing the first cylinder 2030, Fig.4 is an exploded view showing the second cylinder 40, and
Fig.5 is an expliadarivian Swindltesaste iy bisjeths07 a Ragkriingthe tiate rsaiARE disc 10 in this

embodiment 1, the basic shape is a plan as disc¢ shape, and the diameter of the water saving disc 10
< the same as DSPOTTHE SUHGF Sugd OF (5 dHow SpBiATb 5o T SBRBIoR B Tt Hibkiore, the

water saving disg 1Q, 5 seIeeed CoriespeRding f0.the shape, andk the;sizg, of Ihg, uifigw, ppeqing of the

water tap 200. However, most of the water taps are standardized according to use. For example, in
most cases, the, ghgpa .and the size of the water taps used in the same facility or used in the same

school are unified.
5 As shown in Fig.2, the water saving disc 10 comprises at least one

through-hole 11 penetrating from upper surface to the bottom surface.
In this configuration shown in Fig2., there are four through-holes 11.
The diameter of these through-holes 11 is smaller than that of the water
tap 200.

10 As shown in Fig.2, the water saving disc 10 covers the outflow opening
210 of the water tap 200 by the upper surface and injects the water flow
from the through-hole 11.

In this configuration, the through-hole 11 is a hole penetrating the

pillar in the vertical direction, so the water flow goes straight in the

15 vertical direction. However, as described below, the angle of the
through-hole 11 is not limited to the vertical direction; a skewed angle
can be possible as long as the water flow hits the diffuser plate 21 of the
diffuser object 21.

If the diameters of the four through-hole 11 are the same and each

20  cross-sectional area of the through-hole 11 is “b” and the cross-sectional
area of the water tap 200 is “a”, the total sum of the cross-sectional area
of the outflow side is “4b”, the water saving effect is achieved under the
condition of “a” > “4b”. In practice, the actual water saving effect
depends on the speed of the water flow from the through-hole 11, so it

25 isn't possible to calculate the water saving effect simply based on the

cross-sectional area. However, it is possible to say that the water saving
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5As shown in Fig.2, the water saving disc 10 comprises at least one through-hole 11 penetrating from
upper surface to the bottom surface. In this configuration shown in Fig2., there are four through-holes
11. The diameter of these through-holes 11 is smaller than that of the water tap 200. 10As shown in
Fig.2, the water saving disc 10 covers the outflow opening 210 of the water tap 200 by the upper
surface and injects the water flow from the through-hole 11. In this configuration, the through-hole 11
is a hole penetrating the pillar in the vertical direction, so the water flow goes straight in the 15vertical
direction. However, as described below, the angle of the through- hole 11 is not limited to the vertical
direction; a ske@ié%lcér?g‘lé b&na@élﬁdﬂb@éﬂdﬁg?a@mbmﬁlﬁe?ﬂo 'Hits4Re- diffuser plate 21 of the

diffuser object 21. If the diamet ers of efourthrou h- hok 11 aret? ean beach
20cross-sectional e SF e %ﬁg ole?1 15 ssat}‘ aRd %Cér‘é%g @cﬁ K S PRE T981EP fap 200

Is "a", the total %HQ‘oCHttﬁS&r9§§s§e§&9€?8‘£§ﬁe§r8£tﬁ? 8&‘&“&‘5&%‘9?1%%"*0@% WRIRL,SAYING flfect is

achieved under the condition of "a" . In practice, the actual water saving effect depends on the

speed of the watg flove Feyx+ &Iaettiaf@ygBMQ)ﬂlhgwtaZ%ﬂwoswb@v@ﬁ%wﬁ%mme}z [aving
effect simply based on the cross-sectional area. However, it is possible to say that the water saving
5 of the water tap 200 by the water saving disc 10.

In this configuration, the diffuser object 20 is a structure extended from
the lower surface of the water saving disc 10 as shown in Fig.2. The
diffuser object 20 is hung from the lower surface of the water saving disc
10 and the diffuser object 20 is hit by the water flow from the through-hole

10 11. The diffuser object 20 comprises a diffuser plate 21 that diffuses the
water flow in the peripheral direction, an extension object 22 extended
from the lower surface of the water saving disc 10, a lower object 23
extended from the lower portion of the diffuser plate 21.

The diffuser plate 21 is a plate having certain skew for receiving the

15 water flow coming from the through-hole 11 and diffusing the water flow
in the peripheral direction. In this example, the diffuser plate 21 has
about a 45 degree angle for receiving the water flow coming from the
through-hole 11 and diffusing the water flow to the peripheral direction.

The extension object 22 is a bridge portion for connecting the lower

20  surface of the water saving disc 10 and the diffuser plate 21. The shape
of the extension object 22 1is not limited to this example. In this
configuration, the shape of the extension object 22 is a thin pillar-shape.
However, the number of the extension object 22 is not limited to one.
Two or more extension objects 22 can be used. In addition, the extension

25  object 22 is not necessary as the independent module if the diffuser plate

21 is connected directly to the lower surface of the water saving disc 10.
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effect can be achieved under the condition of "a" > "4b". As shown above, the water saving effect
can be achieved by narrowing the outflow cross-sectional area of the water flow to be smaller than the
inflow cross-sectional area of the water flow by covering the opening 210 5of the water tap 200 by the
water saving disc 10. In this configuration, the diffuser object 20 is a structure extended from the
lower surface of the water saving disc 10 as shown in Fig.2. The diffuser object 20 is hung from the
lower surface of the water saving disc 10 and the diffuser object 20 is hit by the water flow from the
through-hole 1011. The diffuser object 20 comprises a diffuser plate 21 that diffuses the water flow in

the peripheral dirddtoAoHseRteitsion dbjedtosdxiived fiHngdfotlesr surfees ofiheewnitéPsaving

disc 10, a lower,object 23 extended from the lower portion of t iffuser plate 21, The diffuser plate
1 15 2 piate oS CSHATCSERY T AGEBITHG THE 18 VA8 MW ORI VA e BB GHERBIEF 11 anc

diffusing the wagy, flow,p E%%QFré%'}?éf{%dérte%ﬂ@ffiﬂ%mg1%3@1‘05?0.th%‘#ﬁéf%SE&'afFo%l&%ﬁBO“t a45

degree angle for receiving the water flow coming from the through-hole 11 and diffusing the water flow
to the peripheral-gireetion: g extansion phiear? ksadigge; periescfarcoanacting the jowes 20
surface of the water saving disc 10 and the diffuser plate 21. The shape of the extension object 22 is
not limiteddo thisféxaempidj éatti?ie corffiguratioph thre lslape obthe ektenssomobjdee 2Raitea thins
pillar-shape. However, the number of the extension object 22 is not limited to one. Two or more

extension objectd 2208&ntBe LRBET &SGR, the BxeneidindssniBct 25is MoV Adceddan) ddthe

independent Mol A1, ITuSet PR R SNt sl fo s uera oss oL g

of the first cylinder 30.
Next, the first cylinder 30 1s a structure for covering the outer edge of
10  the diffuser object 20. The first cylinder 30 receives the diffused water
from the diffuser object 20 and leads the water down along the inner
surface.

As shown in Fig.3, the first cylinder 30 comprises a flange 31 at the
upper edge, a cylinder object 32 extended from the flange 31, plurality of

15 air intake holes 33 in the upper side wall of the cylinder object 32 and an
inner space 34 in the cylinder object 32.

As shown in Fig.1, the upper surface of the flange 31 is covered by the
water saving disc 10, and the diffuser object 20 is present within the inner
wall of the first cylinder 30. The space 34 between the lower surface of

20 the water saving disc 10 and the upper surface of the diffuser plate 21
forms the air cavity 70. The gap between the inner wall of the cylinder 32
and the lower object 23 of the diffuser object 20 in the space 34 in the
cylinder object 32 forms the water pass 71. As described later, the water
flow coming from the water tap 200 via the through-hole 11 of the water

25  saving disc 10 is diffused by the diffuser object 20 in the peripheral

direction and goes into the water pass 71.
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The lower object 23 is the structure facing to the inner surface of the first cylinder 30 for forming the
water pass 71 for the water flow running along the inner surface of the first cylinder 30. The water flow
coming from the through-hole 11 of the water saving disc 10 is diffused by the 5 diffuser object 20 in
the peripheral direction and goes into the water pass 71 along the inner surface of the first cylinder 30.
As shown in Fig.1, the water pass 71 is formed between the lower object 23 and the inner surface of
the first cylinder 30. Next, the first cylinder 30 is a structure for covering the outer edge of 10 the
diffuser object 20. The first cylinder 30 receives the diffused water from the diffuser object 20 and

leads the water ddWitaleng BAEiwTEr surfAbE. IAessHolin feEid B aeie sy cyNder B earhpkas ig
flange 31 at the er edge, a cylinder gbject 32 extended frgm the flange 3], plurality of 15air jntake
noles 33 i e Upb Al UKL ST A dojeet 52 B ARtk SHGs S W 1 St et
32. As shown indrig.d,. Y165 URPEH SUETRCRIPLING féﬁlﬁ%§}tﬁ%ﬁ%‘¥%‘3£’é/r@&¥\éa£%resﬁ%m9'?&a%?’ and

the diffuser object 20 Is present within the inner wall of the first cylinder 30. The space 34 between the

lower surface of,3@thepyaies savingndiseit@ and the spparysurtace 0f the diffuses alatgtdi. formsethe air
cavity 70. The gap between the inner wall of the cylinder 32 and the lower object 23 of the diffuser

object 20 ih theaspaoeBdeim the 8ylindércisiedti82ttormy the watei pass e Asadbséritbedfiater, the
water flow coming from the water tap 200 via the through-hole 11 of the water 25saving disc 10 is

diffused by the SR ToBR&AIED § thea Petiphdisf whicidntandlgobshftd s wwatePpds2fy when

the diffuser object 20 is combined with the first cylinder 30.
Next, the second cylinder 40 covers the outer surface of the first
cylinder 30 and forms the ventilation pass 72 between the inner surface
10  of the second cylinder 40 and the outer surface of the first cylinder 30.
As shown in Fig.4, the second cylinder 40 comprises a upper cylinder
object 41, a upper edge 42 of the upper cylinder object 41, an external
thread 43 formed on the outer surface of the upper cylinder object 41, a
flange stopper 44 formed in the upper cylinder object 41, an inner space
15 45 of the upper cylinder object 41, a lower cylinder object 46, a corrugated
outer surface 47 formed on the outer wall of the lower cylinder object 46
and an inner space 48 of the lower cylinder object 46.
As shown in Fig.1, the second cylinder 40 supports the flange 31 with
the flange stopper 44. As shown in Fig.1, the second cylinder 40 covers
20  the first cylinder 30, and the water saving disc 10 and the flange 31 of the
first cylinder 30 are located in the space 45 in the upper cylinder object 41
of the second cylinder 40. The cylinder object 32 of the first cylinder 30
is located in the space 48 of the lower cylinder object 46 of the second
cylinder 40. The ventilation pass 72 ventilating the outer air to the
25 intake hole 33 is formed between the outer surface of the cylinder object

32 and the inner surface of the lower cylinder object 46 as described later.
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In this configuration, the first cylinder 30 achieves two functions. One is the function for providing the
water pass for the water flow diffused by the diffuser object 20, the other is the function for generating
the bubble foam water by cooperating with the second cylinder 40 as described later. The 5 air intake
hole 33 is located in the upper portion of the wall of the first cylinder 30 higher than the diffuser plate
21 of the diffuser object 20 when the diffuser object 20 is combined with the first cylinder 30. Next,
the second cylinder 40 covers the outer surface of the first cylinder 30 and forms the ventilation pass
72 between the inner surface 10of the second cylinder 40 and the outer surface of the first cylinder 30.
As shown in Fig.4T#e SeBSHA Epindeasa0 comprisediusdedeyihddeoppratiag afupperledty 42 of

the upper cylinder pbject 41, an external thread 43 formed on the puter surface of the upper cylinder
objoct 41, o faR8 i HE TG A e Ll oBBet A1, GNP GEHel P B8 the

upper cylinder gpigal-41,a Ioyereylinden QRieet 48, %88”‘5’199“?9'19&185&%%86 &7 {aumed gg gne outer

wall of the lower cylinder object 46 and an inner space 48 of the lower cylinder object 46. As shown in

Fig.1, the secopdicylindertfostpparnts theaflanas1d 1awith-the Hange sigrpes A4iHs shewwnfirdtig. 1, the

second cylinder 40 covers 20 the first cylinder 30, and the water saving disc 10 and the flange 31 of
the first cybndecBiraterléfated in the space 45 in the upper cylinder object 41 of the second cylinder
40. The cylinder object 32 of the first cylinder 30 is located in the space 48 of the lower cylinder object
46 of the second ElfitderierThBe SintheKible Fads ¥ SRR Ablating thé Giret atetoshe 28iANE Hole 33 is
formed between&Beaoutgr sur.tgfcg of th%cylinder object 32 and the inner surface of the lower cylinder

[

object 46 as delscrlber§ ater™ sStve n |PétS|(t)?rppass 72 runs through from the opening of the lower

surface of the waip]sgving, agrlon HQ via the gap REMAE WA QURISUTRCeH ¢ firscylinder 30
and the inner surface of the second cylinder 40 to the air intake hole 33 around the upper portion of
the first Scylindea8fing through the water saving aerator 100.

10 First, the narrowing water flow is injected from the opening 210 of the
water tap 200 to the air cavity 70 via the through-hole 11 of the water
saving disc 10. The water flow hits the diffuser plate 21 of the diffuser
object 20, and the water flow is diffused by the diffuser plate 21.

The water flow diffused by the diffuser plate 21 of the diffuser object 20

15 in the peripheral direction goes into the water pass 71 formed between
the inner surface of the first cylinder 30 and the lower object 23 of the
diffuser object 20.

When the water flow goes into the water pass 71, the air pressure of the
air cavity 70 in the first cylinder 30 is decreased by the water flow. The

20  ventilation force at the air intake hole 33 around the upper portion of the
first cylinder 30 is provided by the decrease of the inner air pressure of
the air cavity 70. The air intake hole 33 is connected to the atmosphere
via the ventilation pass 72, the outer air enters the air cavity 70 of the
first cylinder 30 via the air intake hole 33.

25 As shown above, the water saving aerator 100 receives the water flow

from the water tap 200, narrows down the water flow with the water
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Hereinafter, the water flow and the air flow of the water saving aerator 100 are described step by step.
Fig.6 is a schematic view showing the water flow and the air flow running through the water saving
aerator 100. 10First, the narrowing water flow is injected from the opening 210 of the water tap 200 to
the air cavity 70 via the through-hole 11 of the water saving disc 10. The water flow hits the diffuser
plate 21 of the diffuser object 20, and the water flow is diffused by the diffuser plate 21. The water flow
diffused by the diffuser plate 21 of the diffuser object 20 15 in the peripheral direction goes into the
water pass 71 formed between the inner surface of the first cylinder 30 and the lower object 23 of the
diffuser object 20VinghdiithEOwareechswt Bt anes tHewatet pagd 7 inthbeapisreasiie dPthandr cavity

70 in the first cyjinder 30 js decreased by the water flow. The 20 ventilation force at the air intake hole
33 around the ﬁid é‘rsﬁf)rtfgﬁ oﬂheéz?ﬁ_gt é%/ﬂﬁ%rer s ﬁo&&eo"ﬁ?ﬁ?@%ﬁré}%\g‘ecglrofﬁe‘fr’iﬁ%rg]he o
pressure of the girgavity, ¥ .1 ¥ aninigke fale 33 isiconnaeied 19:he AMASRNEE Wa s yentilation

pass 72, the outer air enters the air cavity 70 of the first cylinder 30 via the air intake hole 33. 25As

shown above, the-wates sadng peraiold 00recixesths Waterdlovhrom thetwales RO HRIMOWS
down the water flow with the water saving disc 10, injects the water flow to the air in the air cavity 70,

and diffuses theumectedtivedeghoth envtlaeqrepipphefial. direction with the diffuser object 20. In this
manner, the water saving aerator 100 generates the high quality bubble foam water by mixing the air

into the water flows YEAMNEP tAFOIGREE svhighpaidicremeypbiider 19 Hariekid atfe Highesmeratey of the

saving effect an?l nerate the high lity bubble foam water, the airtightness is.required between
each componeti .‘%sb%{%:igﬁl;ﬁtlﬁ%%u%? Y?ﬁ‘m WALk %?ég?%% d betwecy

ne alﬁig ness’is réqw?e 14 hé& foll Wi]?leg two portions.
each component. Especially, the fine airtightness is required at least at
the following two portions.

10 One place where the fine airtightness is required is the space between
the water saving disc 10 and the opening 210 of the water tap 200. The
fine airtightness is required between these two components, because if
there 1s not enough fine airtightness, the water flow leaks from not only
the through-hole 11 of the water saving disc 10 but also the side gap on

15 the upper surface of the water saving disc 10, and a water leaking
problem can be caused by the water pressure of the water tap 200.

The fastening object 50 covers the outer surface of the second cylinder
40 and fastens the second cylinder 40, the first cylinder 30 and the water
saving disc 10 as a whole by pressing them to each other in the vertical

20  direction, and the upper surface of the water saving disc 10 is pressed to
the opening 210 of the water tap 200.

As shown in Fig.5, the fastening object 50 comprises a cylinder object 51,
an inner flange 52 of the upper edge of the cylinder object 51, an internal
thread 53 and an inner space 54 of the cylinder object 51.

25 In this configuration, the second gasket 61 is inserted between the

upper surface of the water saving disc 10 and the outflow opening 210 of
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100ne place where the fine airtightness is required is the space between the water saving disc 10 and
the opening 210 of the water tap 200. The fine airtightness is required between these two components,
because if there is not enough fine airtightness, the water flow leaks from not only the through-hole 11
of the water saving disc 10 but also the side gap on 15the upper surface of the water saving disc 10,
and a water leaking problem can be caused by the water pressure of the water tap 200. The
fastening object 50 covers the outer surface of the second cylinder 40 and fastens the second cylinder
40, the first cylinder 30 and the water saving disc 10 as a whole by pressing them to each other in the

vertical 20directith VG tHE BSE} wieackast ehengdtbe BaviHd dise iostse pragsed¢sttnd opdmifig 210 of

the water tap 200, As shown in Fig.5, the fastening gbject 50 compyises a, cylinder object 51, an inner
flange 52 of the USEer LS G RGNSy DEJOETES, B TR HIOACH o A o THHr S5466 54 of

the cylinder obiget 51,251 this,CORfIEHIRtRNLINS,SS5ANoASKE: S0k IS ingerss Bstwren.ths ypper

surface of the water saving disc 10 and the outflow opening 210 of the water tap 200 when fastening
them with the fasteningobjed-50ribba slfast of the airtightness between the upper surface of the water
saving disc 10 and the outflow opening 210 of the water tap 200 by the second gasket 61 is described
below. 5Fi§.7 is alSgh&maticsdbanshbwinggthe btatus fot ledtaching the: wipec lsurfach ofitheerater
saving disc 10 to the water tap 210 of the water pipe 200 with the fastening object 50.

surface of the water saving disc 10 to the water tap 210 of the water
pipe 200 with the fastening object 50.
The internal thread 53 in the inner surface of the fastening-up object 50
and the external thread 43 in the upper portion of the second cylinder 40
10 are screwed together. When the external thread 43 in the upper portion
of the second cylinder 40 is screwed into the internal thread 53 of the
fastening-up object 50, the second cylinder 40 is pulled up by this
screwing. As shown in Fig.1, the fastening-up object 50 is fixed to the
target water tap by the first gasket 60 and becomes a stable base. In
15 this configuration, there is a corrugated outer surface 47 on the outer
surface of the water tap 200, and the first gasket 60 fits this corrugated
outer surface 47 so the fastening object 50 is fixed.
There is the flange stopper 44 on the inner surface of the second
cylinder 40 to support the lower surface of the flange 31 of the first
20  cylinder 30. When the second cylinder 40 is pulled up by screwing into
the fastening object 50, the flange stopper 44 of the second cylinder 40 are
pulled up together and the flange 31 of the first cylinder 30 is pulled up
by the flange stopper 44 in turn. When the flange 31 of the first cylinder
30 is pulled up, the water saving disc 10 is pulled up by the flange 31 in
25  turn.

By screwing the second cylinder 40 into the fastening object 50, the

19



The internal thread 53 in the inner surface of the fastening-up object 50 and the external thread 43 in
the upper portion of the second cylinder 40 10 are screwed together. When the external thread 43 in
the upper portion of the second cylinder 40 is screwed into the internal thread 53 of the fastening-up
object 50, the second cylinder 40 is pulled up by this screwing. As shown in Fig.1, the fastening-up
object 50 is fixed to the target water tap by the first gasket 60 and becomes a stable base. In 15 this
configuration, there is a corrugated outer surface 47 on the outer surface of the water tap 200, and the
first gasket 60 fits this corrugated outer surface 47 so the fastening object 50 is fixed. There is the

flange stopper 4 pgethe amer sdffaee breheesesshg mssar 46.tdzepParapedbuidr Bhefderssf the
flange 31 of the first 20 cylinder 30. When the secand cylinder 40 js pulled up by screwing into the
fastening object _ nﬂ% f?’ﬁn@%gsfgﬁp‘é’raﬁroﬁﬂ81§e%]c§r‘fd]}/éyﬁﬁ8&“&3@}8%3&% Y‘ﬁé?gﬁether and the
flange 1 of the ffg! cyinder, 1@ js,pulisshur.y (e langs siageer 444 LRWhen.the flanug 31 of the
first cylinder 30 is pulled up, the water saving disc 10 is pulled up by the flange 31 in 25turn. By

screwing the sagagtelinder40rntd dhefpsiening hiest 20 thea flangssioprerd4 of ke second
cylinder 40, the flange 31 of the first cylinder 30 and the water saving disc 10 are pulled up as a whole.

In this configuratiofloss shenin gn2Rig.7f the secondtgaske 5dog inseetach Begwdert the dpfiemsurface of
the water saving disc 10 and the 5 outflow opening 210 of the water tap 200, so the second gasket 61
deforms and exHhdSPRIMESpER dther b dfitebiisa g B8 RtiePrdvs P byaher aptet durthbe omReTwater
saving disc 10 and.the OL%th Wg‘peningS 210 of the water t 00. In titfis confi(%urati%q the.space

around the Watalr”é%\ﬁ%godisci |%tsel]5rroah‘ﬁlcrj‘§d 13§Cthe inher wall o(}%eosvéco C (1:§/1|%‘I erO 48? SO the 10

outer edge of the,secqnd gasket ¢l faGes hripneswall aibe seacond eylirder 4, Jlagreferg, ghe outer

edge of the second gasket 61 is pressed strongly against the inner wall of the second cylinder 40
when the secordggaskeis6dexpands i hecperiphriahdigciionh d he donar syifagerofithesongrshaped
second gasket 61 becomes a high quality airtight space 15 because it is surrounded tightly by the
outflow opEning@tdr ofdige whteh tap 00, dhgaséednt lgdsket 6th and upper sirfelce lof thecwater saving
disc 10. With the above-mentioned configuration, the water inflow of this space is the opening 210 of

the water tap 2601 R ARr oltiRNe s it RpardsE aethrdudesrend spitethvaletsBVRR efsc 10, so
this space 20 between openin 2%.}(1) of the Watel'i t0 t%00 and the V\{at e‘?aXH]%ﬂiesr? 919 can hage good

airtightness. strongly against the innér wa e second cylin e secon

gasket 61 expands in the peripheral direction. The inner surface of the
ring-shaped second gasket 61 becomes a high quality airtight space

15 because it is surrounded tightly by the outflow opening 210 of the water
tap 200, the second gasket 61, and upper surface of the water saving disc
10. With the above-mentioned configuration, the water inflow of this
space is the opening 210 of the water tap 200, the water outflow of this
space is the through-hole 11 of the water saving disc 10, so this space

20 between opening 210 of the water tap 200 and the water saving disc 10
can have good airtightness.

Next, the other portion where the fine airtightness is required is the
space between the fastening object 50 and the opening 210 of the water
tap 200. These two components should be combined precisely and tightly.

25 If the fastening object 50 and the water tap 200 are not combined

precisely and tightly, the fastening object 50 is pressed down by the water
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Next, the other portion where the fine airtightness is required is the space between the fastening object
50 and the opening 210 of the water tap 200. These two components should be combined precisely
and tightly. 25If the fastening object 50 and the water tap 200 are not combined precisely and tightly,
the fastening object 50 is pressed down by the water pressure from the water tap 200, and the water
saving aerator 100 will drop from the water tap 200 in worst case. In this configuration in embodiment
1, the fastening object 50 comprises an inner flange 52 facing to the upper edge of the second 5
cylinder 40. In other words, the inner flange 52 bent inside on the upper edge of the fastening object
50 faces the uppesesge fosr teseedan &9%8@94@%%%@%&%3\6%m@éﬁmméoh@@swgby

screwing into thgﬁi)nteérnal thread 53 of the ifsr:(?]er wall of the fastening object 50. In this configuration,
the first gasket SR HEBHES HERLEERHRS ThEP T8TAGE B2 of the fastening object 50 and the upper

edge 42 of the segondeylindgr 49, A5 Bew,in Fig,Bqihe.first gasket 6Qydlldeform and expand by
being pressed by the upper edge 42 of the second cylinder 40 and the inner flange 52°of the fastening

object 50 comirg HpRYSCrewing k. this sepfiguratiom the space ampnd dagsppersurfase.aithe

upper 15 edge 42 of the second cylinder 40 is surrounded by the inner wall of the fastening-up object
50, in othep worgsjtldeodter ebige dfahevinstygddicei B0efa et H2neemialhel dheo fastenimgpeiject 50.
Therefore, if the first gasket expands by being pressed, the outer edge of the first gasket 60 is limited
by the inner wafidsrtrf i ditrf e bBjekiset sPiHe st Jrskerpobeespandsah the inserdtection.

However, the inner §dd§ e fJ t&%f'rSEﬂQSket 60.fac fntggrogé}er wall of thebwater tg’p 200, so .;Lt}]l% first

gasket 60 is prggslen rongly o the outeY Wafl ofthe Water a%OWWWen%xsﬁgﬁ ihrglyginnfh(e) inner

direction. Therqucrgm{g@ Sing fﬂglﬁ%f@?ﬁﬁ%ﬂ%ﬁa&ﬁﬁpﬂ‘é’%mg QHEEWQQQ of the first 25gasket
60 and the inner wall of the fastening object 50, in addition, the strong friction force is generated
between the inneledgesotthgifiistation, the first gasket 60 is inserted between the inner
10 flange 52 of the fastening object 50 and the upper edge 42 of the second
cylinder 40. As shown in Fig.8, the first gasket 60 will deform and
expand by being pressed by the upper edge 42 of the second cylinder 40
and the inner flange 52 of the fastening object 50 coming up by screwing.
In this configuration, the space around the upper surface of the upper
15 edge 42 of the second cylinder 40 is surrounded by the inner wall of the
fastening-up object 50, in other words, the outer edge of the first gasket
60 faces the inner wall of the fastening object 50. Therefore, if the first
gasket expands by being pressed, the outer edge of the first gasket 60 is
limited by the inner wall of the fastening-up object 50, so the first gasket
20 60 expands in the inner direction.

However, the inner edge of the first gasket 60 faces the outer wall of the
water tap 200, so the first gasket 60 is pressed strongly to the outer wall
of the water tap 200 when expanding in the inner direction. Therefore,
the strong friction force is generated between the outer edge of the first

25 gasket 60 and the inner wall of the fastening object 50, in addition, the

strong friction force is generated between the inner edge of the first
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gasket 60 and the outer wall of the water tap 200. The water saving aerator 100 is installed and fixed
firmly to the water tap 200. It is preferable that the outer surface of the water tap 200 is the
corrugated outer surface which can fit the outer edge of the first gasket 60 5 in order to fix the water
saving aerator 100 to the water tap 200 firmly. These trenches can fit the outer edge of the first gasket
60, the first gasket 60 is fixed to the water tap 200, unable to move down, and the inner flange 52 of
the fastening object 50 cannot move down. In general, the corrugated outer surface 47 of the outer
surface of the 10 water tap 200 is used for enhancing the friction when attaching the hose to the water

tap 200, in this Edvigfurdfionn thé korrugated slhet stiRics U PTs thBde0oh thEhsutER&effa8e BTZhe lower

cylinder object 46 of the second cylinder 40 instead,. As shown above, the high quality fine airtightness
can be obtaine&?@%oé'tv%@ﬁﬁ@? %&%ﬁ‘n@néjb é’é?%élﬁﬁ’a%htg \ﬁb?e‘?’?éﬁrztﬁpb%aﬂ*serting the first gasket

60 between the infpet 7130qe 32 Bt IASIBNING WA PLISGE 20, ang %%“%%9%%4%(% the shgond

cylinder 40. Accordingto the water saving aerator 100 of the embodiment 1 of the present invention,

high efficiency wsater sadad etfect cambe abtained are 20 sheupeedurtivs Ofthigh-qualitydinesoubble

foam water can be obtained. The inventor has made the water saving aerator 100 actually and
confirmed %he higlvefficigncyiwdter seating effect@andtheoprodlctioniod ighausdity fite Buible foam
water by the water saving aerator 100 shown in this embodiment 1. 25(Embodiment 2) A schematic
view of the watd€a9ing eshesr tobafid sHswvAeaedge of the first gasket 60, the first

gasket 60 1s fixed to the water tap 200, unable to move down, and the
inner flange 52 of the fastening object 50 cannot move down.
In general, the corrugated outer surface 47 of the outer surface of the
10  water tap 200 is used for enhancing the friction when attaching the hose
to the water tap 200, in this configuration, the corrugated outer surface
47 is made on the outer surface of the lower cylinder object 46 of the
second cylinder 40 instead.
As shown above, the high quality fine airtightness can be obtained
15 between the fastening object 50 and the water tap 200 by inserting the
first gasket 60 between the inner flange 52 of the fastening-up object 50
and the upper edge 42 of the second cylinder 40.
According to the water saving aerator 100 of the embodiment 1 of the
present invention, high efficiency water saving effect can be obtained and
20  the production of high quality fine bubble foam water can be obtained.
The inventor has made the water saving aerator 100 actually and
confirmed the high efficiency water saving effect and the production of
high quality fine bubble foam water by the water saving aerator 100
shown in this embodiment 1.
25 (Embodiment 2)

A schematic view of the water saving aerator 100a is shown as an
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example of this embodiment 2. The water saving aerator 100a shown in this embodiment 2 can
achieve the high quality water saving effect the same as those shown in embodiment 1, in addition, the
water saving aerator 100a can produce more fine bubble foam water by cutting and 5scattering. The
water saving aerator 100a of embodiment 2 includes the water saving disc 10, the diffuser object 20a,
the first cylinder 30, the second cylinder 40, the fastening object 50, the first gasket 60 and the second
gasket 61. The configuration of the water saving aerator 100a of this 10 embodiment 2 is the same as
that of the water saving aerator 100 of embodiment 1 except for the diffuser object 20a. The diffuser
object 20a is diﬁé?éﬁ?? fd ﬂ%@wmé@rd@mée{tz% shbim Yﬁaé%mtafratmg Hikaphompwdad view

showing the str cture o edlffus rob ect Oa.1 Th ect 20a is installed.in the position
where the watetr fSw %‘f h%a Yol f Wa%é&s‘gx@ﬁ% Gist'iE r??ge%\%ﬁlt%e diffuser

object 20a diffuses, thg “ﬁu“ééé"%‘i’{d@vﬂ“?ﬁgﬂ%‘?{ﬁh‘é%‘ﬂ'om LRSS [FAMYTES 16 4D& 5Mg those of the

diffuser object 20 shown in embodiment 1. However, the components Such as a number 6f 20trenches

and serrations gethesurtase of thgrewesohiest 33ashawp1v RRRodimentyara thie diffaent from the
lower object 23 shown in embodiment 1. The water pass is formed between the lower object 23a of

the diffused object2@a arg the inner wall of the first cylinder 30, the same as 25 embodiment 1.
However, as shown in Fig.10, there are many serrations 24 on the surface of the lower object 23a of
this embodiment jleaWdiW@r@\avmg aerator 100a of embodiment 2 includes the water

saving disc 10, the diffuser object 20a, the first cylinder 30, the second

cylinder 40, the fastening object 50, the first gasket 60 and the second

gasket 61. The configuration of the water saving aerator 100a of this

10 embodiment 2 is the same as that of the water saving aerator 100 of
embodiment 1 except for the diffuser object 20a. The diffuser object
20a is different from the diffuser object 20 shown in embodiment 1.

Fig.9 is an exploded view showing the structure of the diffuser object
20a.

15 The diffuser object 20a is installed in the position where the water
flow coming from the through-hole 11 of the water saving disc 10 hits,
and the diffuser object 20a diffuses the water flow in the peripheral
direction. These features are the same those of the diffuser object 20
shown in embodiment 1. However, the components such as a number of

20 trenches and serrations on the surface of the lower object 23a shown in
embodiment 2 are the different from the lower object 23 shown in
embodiment 1.

The water pass is formed between the lower object 23a of the diffuser
object 20a and the inner wall of the first cylinder 30, the same as

25 embodiment 1. However, as shown in Fig.10, there are many serrations

24 on the surface of the lower object 23a of this embodiment 2, and when
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the water flow runs through this water pass, the water flow is cut and scattered by the serration 24 into
small cluster and becomes more fine bubble foam water by mixing with air. The serrations 24 can be
formed by making a lot of trenches on the surface of the lower object 23a 5 instead of making a lot of
projections on the lower object 23a. In this case, the portion where the trench is not formed can be
regarded as the projection, so the serration 24 can be formed in result. As shown above, when the
water flow runs through the water pass 71, the water flow is cut and scattered by the serrations 24
formed on the 10 lower object 23a. The bubble foam water is generated by the air intake as shown in
embodiment 1, iheatdition [the wates fibiriscdut B Searereasintg el bisties, ahdHsansksult, more

fine bubble foam water be obtained.. e water sayving aerator a of embodiment 2 can
Chiove the oR TEETETER e S SHa HHE DA e o LR HRE S e T water,

(Embodiment 3}, jp RChematic vigwiof e ater saying.aeraipr 1000,iS 5hown a3 .2 r3Mmple;of this

embodiment 3. The water saving aerator 100b shown in 20 this embodiment 3 can achieve the same
high quality watgy saying effets asthas shrw dn embadiragst b iphadditian, dgevates saving aerator

100b can produce more fine bubble foam water by cutting and scattering. The water saving aerator
100b of erdbodimetrta3linfluddsi the avhiensauingediseriO ptheé ldiffusee objgetc2 @ dhe filst ¢iinder 30b,
the second 25cylinder 40, the fastening-up object 50, the first gasket 60 and the
case, the portion where the trench is not formed can be regarded as the
projection, so the serration 24 can be formed in result.
As shown above, when the water flow runs through the water pass 71,
the water flow is cut and scattered by the serrations 24 formed on the
10 lower object 23a. The bubble foam water is generated by the air intake
as shown in embodiment 1, in addition, the water flow is cut and
scattered into small clusters, and as a result, more fine bubble foam
water can be obtained.
The water saving aerator 100a of embodiment 2 can achieve the high
15 efficient water saving effect and produce the high quality fine bubble
foam water.
(Embodiment 3)
A schematic view of the water saving aerator 100b is shown as an
example of this embodiment 3. The water saving aerator 100b shown in
20  this embodiment 3 can achieve the same high quality water saving effect
as that shown in embodiment 1, in addition, the water saving aerator
100b can produce more fine bubble foam water by cutting and scattering.
The water saving aerator 100b of embodiment 3 includes the water
saving disc 10, the diffuser object 20, the first cylinder 30b, the second

25  cylinder 40, the fastening-up object 50, the first gasket 60 and the

second gasket 61. The configuration of the water saving aerator 100b
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second gasket 61. The configuration of the water saving aerator 100b of this embodiment 3 is the
same as that of the water saving aerator 100 of embodiment 1 except for the first cylinder 30b. The
first object 30b includes a lot of serrations 35 on the inner wall of the cylinder object 32. Fig.11 is an
exploded view showing the structure of the first cylinder 5 30b. The diffuser 20 is formed where the
water flow coming from the through-hole 11 of the water saving disc 10 hits, and the water flow is
diffused in the peripheral direction and runs through the water pass 71 between the lower object 23 of
the diffuser object 20 and the inner wall of the first cylinder 30b. These features of the water saving
aerator 10100bebftinis embedimemttasate the same &5 thoak of the WREN S89HE acrataitand SRown in

embodiment 1. However, the components,such as.a number of trenches_and serrations op the surface
ol fret B I HR o cPREEBIm a3 S A TSR o G i i 50 SHo

embodiment 1.; 1ol [RELe,af 6 SHTANGNS 37 O BhSnS‘BHQCi%SE}h%iiff%‘?%ﬂ‘éj%gﬁ%laé‘? SPRWP #ythis

embodiment 3, the water flow is cut and scattered by the serration 35 formed on the suiface of the first
cylinder 30b into gmall ¢lusters el besameswmgrs dinesbubble: feamuwater Byemixingwitmaiy The
serrations 35 can be formed by making a lot of trenches on the 20surface of the first cylinder 30b
instead of makidgha lofldfepdoféutens26n shie finse dytimdee30te. Inahis Chse, thm pogtion whdre the
trench is not formed can be regarded as the projection, so the serrations 35 can be formed as a result.
As shown abovdiQH&h the \atéroioir eutia tRrot R e distet HAdES i d5ibaaY Haw fdatitiand

scattered by th%fcf?lrlrs%l?qg %Egog&?gfenrg edfilrr%tction and runs through the water pass 71

between the lower object 23 of the diffuser object 20 and the inner wall
of the first cylinder 30b. These features of the water saving aerator

10  100b of this embodiment 3 are the same as those of the water saving
aerator 100 shown in embodiment 1. However, the components such as
a number of trenches and serrations on the surface of the first cylinder
30b shown in embodiment 3 are different from the first cylinder 30
shown in embodiment 1.

15 If there are serrations 35 on the surface of the first cylinder 30b as
shown in this embodiment 3, the water flow is cut and scattered by the
serration 35 formed on the surface of the first cylinder 30b into small
clusters and becomes more fine bubble foam water by mixing with air.

The serrations 35 can be formed by making a lot of trenches on the

20  surface of the first cylinder 30b instead of making a lot of projections on
the first cylinder 30b. In this case, the portion where the trench is not
formed can be regarded as the projection, so the serrations 35 can be
formed as a result.

As shown above, when the water flow runs through the water pass, the

25  water flow is cut and scattered by the serrations 35 formed on the first

cylinder 30b. In Fig.12, the serrations 35 formed on the first cylinder
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cylinder 30b. In Fig.12, the serrations 35 formed on the first cylinder 30b are drawn simply. The
bubble foam water is generated by the air intake as shown in embodiment 1, in addition, the water flow
is cut and scattered into small clusters because there is the serration 35 in the water pass, and as a
result, more fine bubble foam water can be obtained. 5The water saving aerator 100b of embodiment
3 can achieve the high efficient water saving effect and produce the high quality fine bubble foam
water. (Embodiment 4) A schematic view of the water saving aerator 100c is shown as an 10 example
of this embodiment 4. The water saving aerator 100c shown in this embodiment 4 includes plural
combined sets 8f fhé tofpdriantd BPlie whber saihle diea o wAtRthésdBRIsEIadBR ARG d ke first

cylinder 30. In this configuration, the second cylinder 40 cqvers the plural comhined.sets of th
components o REE(Er SAVING cHBc 1D SHATHE st GHfeR 20 St tHe: eyttt 36-he

fastening objec 5Q fastans1e SGeoRd SRR 4Q. i this Genfigytatan, the WaisH saing, agrator 100c

can disperse and output many water jets compared with the water saving aerator 100 that can output

fewer water jetsy figrliPissa seheaaticagay ohshewing herstruicha® of shervatensaybidirddaerator
100c. In this configuration, the water saving aerator 100c includes 2 combined sets of the components

of the water savinfjidisw 40 arch the glifferseroab]diit 0 faewh bivel first iy lhden 38:hAgvsholm lndtig. 13, the
second cylinder 40 includes 2 sets of the components. One is the first set of the combined

components of tHaGietérEatigsastrgoeifefidand PoaficetbpjbiebotuadHy the firstditsder 30c1,

and the other isfct)g?n water

(Embodiment 4)
A schematic view of the water saving aerator 100c is shown as an
10 example of this embodiment 4. The water saving aerator 100c shown in
this embodiment 4 includes plural combined sets of the components of
the water saving disc 10 and the diffuser object 20 and the first cylinder
30. In this configuration, the second cylinder 40 covers the plural
combined sets of the components of the water saving disc 10 and the
15 diffuser object 20 and the first cylinder 30. The fastening object 50
fastens the second cylinder 40. In this configuration, the water saving
aerator 100c can disperse and output many water jets compared with the
water saving aerator 100 that can output fewer water jets.
Fig.13 is a schematic view of showing the structure of the water saving
20 aerator 100c. In this configuration, the water saving aerator 100c
includes 2 combined sets of the components of the water saving disc 10
and the diffuser object 20 and the first cylinder 30. As shown in Fig.13,
the second cylinder 40 includes 2 sets of the components. One is the first
set of the combined components of the water saving disc 10cl and the
25  diffuser object 20cl and the first cylinder 30cl, and the other is the

second set of the combined components of the water saving disc 10c2 and
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second set of the combined components of the water saving disc 10c2 and the diffuser object 20c2
and the first cylinder 30c2. For example, in the first set of the components, the diffuser object 20c1 is
formed at the position where the water flow coming from the through-hole 11 of the water saving disc
10c1 hits, and the diffused 5water in the peripheral direction runs into the water pass 71 formed
between the lower object 23c1 and the inner wall of the first cylinder 30cl. These features are the
same as those of embodiment 1. However, in this configuration, the ventilation pass 72 between the
outer wall of the first cylinder 30c1 and the inner wall of the second cylinder 40c1 is 10formed on the
periphery side éRtheifirapeerbiretsiind asdhdirbirsétcsftAddortisenents, the diffuser object 20c2 is

formed at the position where the water flow comln from the throu fthew ter saving disc
102 hito, the GBI BRI HE BBAoHETA Sk Rt SHEAES T Suekl S PEASINEH botwoen the

lower object 23g¢ angl the Ipianey Wl ;t%é'i'ﬁJ'ﬂis{n%&ned%@Q&gté?e}’l‘é‘wt&'gﬂﬁﬂQ?%&Z%f?gtwee” the

outer wall of the first cylinder 30c2 and the inner wall of the second cylinder 40C2 is formed on the

periphery side gf e sBERBILSEL. ofT Hiesevat CeplUER} i$RISIE Eheoeanmatied camBengiTts of the water
saving disc 10, the diffuser object 20 and the first cylinder 30, and the 20 functions of these

componends are theisamehasihogehshrelvd ircembodimeni 1t @ tribodiatent 2aand/énfibodiedent 3, so the
explanations for these are omitted here. As shown above, the water saving aerator 100c can

disperse and ol $RENYPRARY fats BitAb A it BSyAtBLEViHG abiker 106 sidinder

30cl. These features are the same as those of embodiment 1. However,
in this configuration, the ventilation pass 72 between the outer wall of
the first cylinder 30c1 and the inner wall of the second cylinder 40c1 is
10 formed on the periphery side of the first set. The same as the first set
of the components, the diffuser object 20c2 is formed at the position
where the water flow coming from the through-hole 11 of the water
saving disc 10c2 hits, the diffused water in the peripheral direction runs
into the water pass 71 formed between the lower object 23c2 and the
15 inner wall of the first cylinder 30c2, the ventilation pass 72 between the
outer wall of the first cylinder 30c2 and the inner wall of the second
cylinder 40c2 is formed on the periphery side of the second set.
There are plural sets of the combined components of the water saving
disc 10, the diffuser object 20 and the first cylinder 30, and the
20  functions of these components are the same as those shown in
embodiment 1, embodiment 2 and embodiment 3, so the explanations for
these are omitted here.
As shown above, the water saving aerator 100c can disperse and
output many water jets compared with the water saving aerator 100 that
25  can output fewer water jets by utilizing the plural sets of the

components combined of the water saving disc 10, the diffuser object 20
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25can output fewer water jets by utilizing the plural sets of the components combined of the water
saving disc 10, the diffuser object 20 and the first cylinder 30. Industrial applicability The water saving
aerator according to the present invention can be used 5 as the water saving apparatus and the
bubble foam water generator. The water saving aerator can be applied to various apparatus. For
example, it can be applied to the water tap (water tap not only for commercial use but also for special
use such as laboratory use), the shower head (shower head not only for special use such as bathroom
use but also for gardening use), 10and the special water delivery pipe (for example, the water delivery
pipe for eye-washth§heatestapyiiadsso facility).  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 15 technical scope according to the present

invention. Therefoy SE%IGMP@A%W according to the present invention is limited only by the
claims attached. The Claims™ 1. A watér saving aerator adapted to be attached to the water tap for

reducing the amowRkof Watek Howm EQIBPKiEIRGiccording to the present invention can be used
5 as the water saving apparatus and the bubble foam water generator. The
water saving aerator can be applied to various apparatus. For example, it
can be applied to the water tap (water tap not only for commercial use but
also for special use such as laboratory use), the shower head (shower head
not only for special use such as bathroom use but also for gardening use),
10 and the special water delivery pipe (for example, the water delivery pipe
for eye-washing water tap in a pool facility).

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

15 technical scope according to the present invention. Therefore, the
technical scope according to the present invention is limited only by the

claims attached.
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5a water saving disc covering the water tap outflow opening, having a through-hole whose diameter is
smaller than that of the water tap for obtaining water saving effect by limiting the total water outflow
cross-sectional area to be less than the water tap cross-sectional area; a diffuser object for diffusing
the water coming from the water saving 10disc in the peripheral direction;  a first cylinder for
covering the diffuser from outside, receiving the water flow diffused by the diffuser by an inner wall,
leading the received water flow along the inner wall to a water pass. 2. A water saving aerator
according to claim 1, in which the diffuser 15 object is extended from and hung from a lower surface of
the water saving disc, the diffuser object comprise’g}sﬁdﬂ*aﬁ'@ﬁplate having a skew whose height falls in
the peripheral direction, that diffuser plate being located in a place facing the through-hole of the water
saving disc, and diffusing the water flow coming from the through-hole in the peripheral direction. 20

3. A watter saving agralqr accorging to Glaim, L.or,2, Wi the firsh exlipdencoversdng diffyser object

from the outside, the water pass is formed between the outer wall of the diffuser object and the inner

wall of the first gylindes gangd the waterdtonadiffuged Ry therdiffuser object is received by the inner wall
of the first cylinder and led to the water pass. 254. A water saving aerator according to any one of

claims 1 td3, in whighwart @ir cewiibg|€askincpie outerthie iw formed pnahe ffirst cykindeg uhdertlgea water
saving disc, the water flow is injected to the air in the air cavity from the through-hole of the water
saving disc and e Yt dlews g t8itha ifftiser drjabeth shah ofe e cadtyr theddBBle foam
water is generat%gatgx.mixin the air into the fater flow gb){ narrO\ﬂiIng %ntd 'njec:'glipeqE by H%?lgvater

edi

saving disc, diff)usmg inthe paer?ﬁhesrgf’arilr%ct?one\c/\ﬁth u?élrgobjegt, ahd' ea‘glng o fhe waler pass

with the first Cyuggg‘sectional area to be less than the water tap cross-sectional area;

a diffuser object for diffusing the water coming from the water saving

10 disc in the peripheral direction;

a first cylinder for covering the diffuser from outside, receiving the
water flow diffused by the diffuser by an inner wall, leading the received
water flow along the inner wall to a water pass.

2. A water saving aerator according to claim 1, in which the diffuser

15 object is extended from and hung from a lower surface of the water saving
disc, the diffuser object comprises a diffuser plate having a skew whose
height falls in the peripheral direction, that diffuser plate being located in
a place facing the through-hole of the water saving disc, and diffusing the
water flow coming from the through-hole in the peripheral direction.

20 3. A water saving aerator according to claim 1 or 2, in which the first
cylinder covers the diffuser object from the outside, the water pass is
formed between the outer wall of the diffuser object and the inner wall of
the first cylinder, and the water flow diffused by the diffuser object is
received by the inner wall of the first cylinder and led to the water pass.

25 4. A water saving aerator according to any one of claims 1 to 3, in which

an air cavity leading to outer air is formed in the first cylinder under the
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5. A water saving aerator according to claim 4, further comprising; a second cylinder covering the first
cylinder from the outside and 10 providing a gap between the inner wall and the outer wall of the first
cylinder,  an air intake hole formed on the upper portion of the wall of the first cylinder higher than
the diffuser object, wherein a ventilation pass for ventilating the outer air is formed by 15the gap
between the inner wall and the outer wall of the first cylinder to the air cavity via the air intake hole,
and the air flow entering into the air cavity through the ventilation pass via the air intake hole is
generated by utilizing the decrease of the air pressure by the water flow and the air flow from the air
cavity to the 20WateF pseng. Jswatdres KangraBrot adbiraifg tocldit 8B, fRevAiEhcvaty

airtightness for the first cylinder js V|d by contact| the lower surface of the water disc
and the upper SGPACE 8f I%Oﬁ}% SrW&t%ﬁ %%Cteaﬂ IQW SpEiihd Y tﬁ%iaegc vity as

the 25through-hple ang,the. %%Qé%t@{}@ﬁrglﬂthwlqp%én&} H’{gt%,ll’ cavity as the air intake hole. 7. A

water saving aerator according to any oné of claims 4 to 6, “furthiar comprising;
the bubble foam water is generated by mixing the air into the water flow

5 by narrowing and injecting by the water saving disc, diffusing in the
peripheral direction with the diffuser object, and leading to the water
pass with the first cylinder.

5. A water saving aerator according to claim 4, further comprising;
a second cylinder covering the first cylinder from the outside and
10 providing a gap between the inner wall and the outer wall of the first
cylinder,
an air intake hole formed on the upper portion of the wall of the first
cylinder higher than the diffuser object,
wherein a ventilation pass for ventilating the outer air is formed by
15 the gap between the inner wall and the outer wall of the first cylinder to
the air cavity via the air intake hole, and
the air flow entering into the air cavity through the ventilation pass
via the air intake hole is generated by utilizing the decrease of the air
pressure by the water flow and the air flow from the air cavity to the
20  water pass.
6. A water saving aerator according to claim 4 or 5, in which fine
airtightness for the first cylinder is provided by contacting the lower
surface of the water saving disc and the upper surface of the first cylinder
in order to limit the water inflow opening to the air cavity as the
25  through-hole and the ventilation air inflow opening to the air cavity as

the air intake hole.
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a fastening object for pulling up the second cylinder and fixing the second cylinder to the water tap, 5a
flange formed on the upper surface of the first cylinder for contacting the lower surface of the water
saving disc, a flange stopper formed on the inner wall of the second cylinder facing to the flange of
the first cylinder, wherein the flange of the first cylinder, the flange stopper of the 10 second cylinder
and the lower surface of the water saving disc are fastened and pulled up by the fastening object, and
the upper surface of the water saving disc is pressed to the water tap. 8. A water saving aerator
according to any one of claims 4 to 7, further comprising a gasket inserted between the upper surface
of the water 15/savinyy 8i6¢ SAYHS weKarBR RS the Watersavihglgige s it dprthegasket is
deformed between the upper surface of the water saving disc and the water tap, the fine airtightness
between the up(boé?gffﬁéﬁg’ and the water tap can be enhanced by pressing the outer edge of the

gasket 0 the inner el of st Yindes, 20 A waler SRYI0gRRIIENAGRQIIINGI Y P16 of claims

4 to 8, in which the fastening object comprises an inner flange facing to the upper edge of the second

cylinder, and a gaskal ingerles-hetwieertheinngy, flange of the fastening object and the upper edge of
the second cylinder, the gasket is deformed by being pressed by the upper edge of the 25second

cylinder, adriction farcdlisngendiated detweerhtheuputer eslgd afdheffirsh gaskettarng limel mdiowall of
the fastening object, and a friction force
contacting the lower surface of the water saving disc,
a flange stopper formed on the inner wall of the second cylinder
facing to the flange of the first cylinder,
wherein the flange of the first cylinder, the flange stopper of the

10 second cylinder and the lower surface of the water saving disc are
fastened and pulled up by the fastening object, and the upper surface of
the water saving disc is pressed to the water tap.

8. A water saving aerator according to any one of claims 4 to 7, further
comprising a gasket inserted between the upper surface of the water

15 saving disc and the water tap, wherein the water saving disc is pulled up,
the gasket is deformed between the upper surface of the water saving disc
and the water tap, the fine airtightness between the upper surface and
the water tap can be enhanced by pressing the outer edge of the gasket to
the inner wall of the first cylinder.

20 9. A water saving aerator according to any one of claims 4 to 8, in which
the fastening object comprises an inner flange facing to the upper edge of
the second cylinder, and a gasket inserted between the inner flange of the
fastening object and the upper edge of the second cylinder,

the gasket is deformed by being pressed by the upper edge of the
25  second cylinder, a friction force is generated between the outer edge of the

first gasket and the inner wall of the fastening object, and a friction force
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is generated between the inner edge of the gasket and the outer wall of the water tap.

is generated between the inner edge of the gasket and the outer wall of

the water tap.
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