MULTI PLE FUNCTI ONAL GRATI NG FI LTER FOR | NDOOR FLOOR

WATER TRAPS Field of the Invention [0001] The present
WO pooenss3ssr generally relates to i ndoor pl unbi NRCT/SG2008/000004

devices, and nore particularly to a nmultiple

functional grating filter that is capable of capturing

over sized objects, allow ng free novenent of used
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romentering buildi ngs and reduci ng noi se caused by

the falling water inside BRAPS& pipe. Background of

the I nvention [0002] A typical plunbing system

conprises a filter for capturing over-sized objects

and a pi pe for condugieibofuhednv@itin aft er passing

through the filter to a main water drain; the pipe

usual ly has a trap for preventing sewer gases fromthe

in er drai.n, and the tr e. .
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trappipetion so that a water seal 12 is forned after the

systeni s use; the water seal 12 prevents sewer gases
passing fromthe main water drain back into the

occupi ed space of gacRiidndiaytthERSRAtibAl 1y, all
pl unbi ng systens including sinks, bathtubs, showers,

and toilets nust be equipped with either an internal
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objedt€¥R] a pipe i cdhdubiag uselwyet efieriRgiins throughviae filtemtoianhein water
~the main water drain. O course, a plunbing system )
drain; thetpip¢ weayibes alpp RISHESHHD &SR EasCsdFom i viter drain, and

fromaratiag {l t WP I I: 13 pt i
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. 14 in atrap sp as to prevent sewer gases, frq .
pipe 6 fpEFoCIG IS HEST IARbic £ piniiTd BysFaln W pin 8. Because

of itd s%ﬁ%é e y—éﬁéﬁ?ﬂ;ﬁesé RRai%el §halP bl HFRLRE: 9% loWebt polfon so that a

Watere Z:alderaitsefo}med after the system's use; the water seal 12 prevents sewer gases
passing from the main water drain back into the occupied space of a building. Essentially,
all plumbing systems including sinks, bathtubs, showers, and toilets must be equipped with
either an internal or external trap.

[0003] As shown in FIG 1, the P-trap pipe 6 has a flood rim 10 that is the minimum
water level at which the used water begins to overflow into the main water drain. Of
course, a plumbing system installed must allow smooth movement of used water from
grating filters to main water drains through the traps.

[0004] In order for the water seal 12 to work properly, it must maintain 2 minimum
water seal level 14 in a trap so as to prevent sewer gases from entering buildings. When a
plumbing system is not routinely used, the water of the water seal will be evaporated; thus

the water seal cannot function properly. In certain occasions, a trap primer may be



the water seal cannot function properly. In certain
occasions, a trap prinmer nmay beinstalled; these trap
wWQeiosessssar e devi ces that automatically recharReI/sGz08000004

with water to maintain the water seals. However,

pl unbi ng systens in nost pullic and private

residential buildings are not equipped with such trap
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sewet |gases ifrogn pateting buildings. ghraadditgor, it hasthe)saohe peise problem as shown
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water flows through the filter, the water w || open
pressure on the floating ball 36. Asa result the ball 36 seals the opening 38 to stop water

from flowing.

[0008] FIG 4A shows another grating filter that has a filter 40, a water tub 42, and a
lid 46 rotating around an axle 44. When water flows through the filter, the water will open
the lid to allow the water flow; when no water is flowing, the lid will automatically close
the opening due to gravity. However, the grating filter shown in FIG 4A still has some
limitations. For example, the axle 44 and its support are weak in this design, and therefo're
the structure is not durable. In addition, the metal materials are not suitable. High quality

plastic material must be used to increase its durability, which increases the total cost. To



the lid to allow the water flow, when no water is

flowwng, the lid will automatically close the opening
WeIe®INgs3gs avity. However, the grating filter sPOWAGR008/000004
FIG 4A still has sone limtations. For exanple, the ’

axle 44 and its support are3weak in this design, and
therefore the structure is not durable. In addition,
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I nvention [0009] Owscl‘al en%lggél)ﬁgﬁg 0 i?&e present

i nvention provides a nultiple functional grating

filter that conprises cylindrical filter for _. .
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[001J]unct i Oﬂlalan h%} ie'?r(t)‘oofd.ﬁdmén%r of %ﬁé q‘nultiple functional grating filter, said
cylinder shaped floating ring guider has guiding ridges; thereby the guiding ridges guide

the floating ring’s vertical movement. In a further embodiment of the multiple functional
grating filter, the guiding ridges have triangular shaped configuration.

[0011] In another embodiment of the multiple functional grating filter, said liquid
flowing guider is bell-shaped. In a further embodiment of the multiple functional grating
filter, the bell shaped liquid flowing guider comprises an inner portion that is protruded

upwardly for reducing the falling distance of the liquid and guiding the liquid to the liquid



cylinder shaped floating ring guider has guiding
ridges; thereby the guiding ridges guide the floating
WO p0vg/o883s®erti cal nmovenent. In a further enbodi PERSGZN8/000004
the multiple functional grating filter, the guiding
ri dges have triangul ar shapad configuration. [0011] In
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ring grilpr pidoeliquit dloaving ghider; where the cylinder shaped floating ring guider and

liquid flowing guider are coupled to form a liquid container with openings for allowing the
liquid to pass through, and where the cylinder shaped floating ring guider is configured in
such a way that the one end with filtering slots of the cylindrical filter is received; thereby
the liquid passing through the cylindrical filter flows to the liquid container; and a floating
ring being positioned outside the cylindrical surface of said multiple functional guider so
that said floating ring can move upwards or downwards smoothly along the cylinder
shaped floating ring guider; whereby when no liquid exists in said liquid container, said

floating ring seals the openings to prevent sewer gases from entering buildings; when there



mul tiple functional grating filter conprises: a
cylindrical filter for filtering a |liquid, having one
wepamsE3s filtering slots; a nultiple functi onBCT/§GR0E8000004
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noise.

[0021] In another embodiment of the plumbing system, the trap pipe hasa P, U, or
S shaped water seal.

[0022] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.



[0019] In another enbodi ment of the plunbing system
said cylinder shaped floating ring guider and said
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[0020] In another enbodi ment of the plunbing system
said multiple-functional gueder has two symetri cal
cuts made at outer edge of said liquid fl ow ng guider.
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i nvention. . .
[0032] FIGS 8A and 8B illustrates the installation of the multiple functional grating

filter in accordance with one embodiment of the present invention.

[0033] FIGS 9A, 9B, 9C and 9D show more details of the multiple-functional
guider of the multiple functional filter in accordance with one embodiment of the present
invention.

Detailed Description of the Invention
[0034] The present invention may be understood more readily by reference to the

following detailed description of certain embodiments of the invention.
[0035] Throughout this application, where publications are referenced, the

disclosures of these publications are hereby incorporated by reference, in their entireties,



[0031] FIG 7 shows an diagrammatic illustration of the
installed nmultiple functional grating filter in
Waewonskssce with one enbodi nent of the presentPCT/SG2008/000004
invention. [0032] FIGS 8A and 8B illustrates the
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[00372| >e naities ‘?I{B & FP% g%“'th&!e riﬁ;?;rc‘!’&i&é&l ]9 eié@h&éd {Heomss taNslultiple

st mninzes water i ng noi se.
functhabgtaymgtﬁh*er nuactcpplaeeé withtone raibodinagrit iof] thej pr@@m invention. The

multléagﬁqggcts (31??& a%g 1}% gﬁ' (fort@)r}%g %39 H&?’lp@gffr i ho nl% 57 for

ﬁlterﬁ{gowrﬂ&% b Aok@dg Ao sh @hé a nligple! fAaadtional ling 56$ As also shown in
I'oat'abl e and positioned outside the cylindrical

FIG éAr thadtepfs assembigtl @b Holbovisuat thediating sing v, is wpgtienadralong outer

cylmp‘}glgaét ﬁﬁgce o%éet: f}ngllﬂ? le-%ﬂc?'%{lal v%aia%r '5?1%31&%3 %féﬂ ﬂ%%uﬁ@?e%ﬂctlonal

gu1dc£r0§53 7 fikef & fhenngflihdnEdlCﬁilfa@\ 52t hBIG® SBSmeVQieB degtctional view of the
pl oded view of the nultiple functional Fgﬁasiph

assermblpd BRAlN e EBEHeR ERUHE tf’flutebﬁ%‘“%%‘b%l‘roﬁéﬂp
[003$ resent B@Vr%%'hﬂ to FICE 6 de Lo % hoRA et 1'11(1&rat10n of the

ilter conprises a c rlcal ter 52 wth slots
workang f;mmci‘pllést ef ithg multiples éuncmoﬁddogtatmg filterg nﬁzacem:dalabe with one

emb@il erlltﬁ%te tga}; :ﬁ%fehqo@%égg@:.rgg% a}?%gn ffﬁff(%%g thseho Rie- fullzllctclsonal guider
56 chinpaldsMWcylinder Hapkd fRATAE AP aRhid Fod Wil @f)emngs 58 at the bottom
and a water flowing guider 56¢, where the two guiders 56a, 56c¢ are configured to form a
water container 56b when the openings 58 are closed by the floating ring 54. When the
floating ring 54 is lifted up by the water pressure from the water container 56b, the water
from the water container can flow into the trap pipe through the openings 58.

[0039] The floating ring 54 is floatable and positioned along the outer cylindrical
surface of the multiple- functional guider 56. The cylindrical floating ring guider 56a
guides the floating ring 54 to move upwards or downwards along the cylindrical floating
ring guider 56a. There is a gap, denoted as AR, between the floating ring guider S6a and
the floating ring 54. The value of AR should be large enough that allows free movement of



cylindrical surface of the nultiple-functional guider
56, and b) then, the multiple functional guider 56 is
wo pooess3ss t he cylindrical filter 52. FI G 5B prpwi/sez008000004

sectional view of the assenbled nultiple- functiona
grating filter device 50 sh&wm in FIG 5A [0038] Now
referring to FIG 6, there is provided a nore detail ed

the fdalit HrB 1S40 RoRlydi I AMOIKIGHdorBL | E FBbGS: Bhe HAG riBUbE BRI to an

unctional "grating filter in accordance with one
accuentbgaling posinén.t Agprefemblnvaluafoe AR srATonNg. 38 W3 SimF| G

6, the tiple-fu i onal gquider 5.6 copprises a,. .
1004y | naer et P fgieny Sarnerts B IR 1 R8s Riing Sob e
floataf} @lg 54 SedkOtht Qp@ngs §8 NBhfthe sladihdiet @todRE eRBpoint 6B to the
the two guiders 56a, 56c¢ are configured to forma
gravitpfare Egrsodhatdhe dohcadnarpreveat syeatigasss fomn antering buddingsy When

the floati,ng ring 54. hey f l.0at | I.: i S:
s PP RS e S SRR 8,3 s
forc& PR RIS RS whBPcarl fléw Wk throtgimhtpeniag£58 Bonti@i tprpipafsee water

flowinto the trap pipe through the openi ngs 58.
flowsB8&9] The floating ring 54 is floatable and

ositio e ' ' r . of:
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e BB B ORI 54 1 A s
gene?iﬁg aatblﬁ(?%%ﬁ& Fhiee fid _?_ﬁtsé ik fibkith %EQ@4 BR7ardd) debdlBng in the water

rirng 54. The value o shoul d be | arge
flowempagly fioat thel devive intoetherbiraprehn addition to Ithabhensney dgree Fr the

54; however, .if i.s too |ar the fl-oating _ri
waicf 4 et fotsiper Fon 150 8B dehprAiGieb Rt Finad WY FIG 6.
Hovwvel tHealronal fiecd @mpdRehsF,f ddeEnbt RiVetafy @ff3ct oithe floating ring’s
[0040] Still referri ngbto FIG 6, when no water exists
movementh beqaase Fr. éobalanged rbys@bopnnsite heaeemy foresg(nol sheyg & FIG 6)
he openi f ' he .
e SRR AR LA 3P W0
[oo4gievi ce &all rpfeavignio FEVE thgases{lowory @ideeS6ads the bell-shaped. The
bui | di ngs.. When there .is water |n the water container..
wates glowin, B0iipio3e 15 PEIRGIGHITHG Sy figHORR) PORONE, A Bfgryportion SGe-
; S5del] d to flow
1. AL abSdcE, MR S5 ARckbpSo el LD i o
along 04 Ihtefitab wWellloaf ihregP rtrapgpipéd dveytobthemuater’$ adhespieasssi gather than

. terj.al;. it _may have a hollow cgnfiguration . o
direqf FiliBg dnto ¥ greal v Kideegpe Episddor foah g flling noise s
signfIHAXdN G¥ddcI C . ndtf elihinatdder &Vien WREeLls GAtdrNidwiRig into the water

contal ner 56b. Thus the water in the water container

contaiglr peb.aednees nystien Sbe-1aeuidesyiin cyateropisetor Bovapy@rdsige circled
bott(glln%?‘ttlllenﬁoe{tfng %2‘%4‘3 Q/%dgsenelra?eﬁ Lt’ljlet Whr ﬂgwhﬁefo%ta%{ing at the bottom

of the floating ring 54. The water in the water container 56b generates the floating force,

or buoyancy force that is proportional to the height of the water level 64 in the water
container 56b. As a result, the floating ring 54 rises due to its buoyancy force, Fg, and
water flowing force (not shown in FIG 6). Thus the water can flow away from the filter.

[0043] Now referring to FIG 7, there is provided an diagrammatic illustration of
the installed multiple functional grating filter in accordance with one embodiment of the

present invention. The multiple-functional grating filter 50 is installed into a P-trap pipe



flow ng away fromthe device into the P-trap. In

addition to the buoyancy force Ff, the water 64 in the
W@ Aas83s8 56b al so generates a horizontal forR€I/F62008800004

shown in FIG 6. However, the horizontal force

conmponent Fh does not have &ny effect on the floating

ring's novenent, because Fh is bal anced by an opposite

70 2N @AY &t i ﬁt@@thﬁf‘@fe 1§1@97\P id frotiuéd By tifbu@aridard %ratmg 4 shown in

Sy mretrical structure of he ‘wat er contalner 5
FIG 1 hEhef hspdtwatgr ﬁwsglrm the[ @lmuzqﬂ St WatpeﬂeWrZSn ds eeidrg b;v ghe tnner

portl%gg%:/\q_} %fe :ygavt% %%E Sg ’[;B@s %gr dh ??(R%st E@t?om of the

watef BEYRAINGN86h.PTRE b@@%nc forc® AR w&%rtﬂdiﬂné €sice daiseanie ﬂﬁatmg ring
outer portion 56c-2. The outer portion 56c¢c-2 can g

54 to il wtteavatesio flay awanthapesiytheippeningedhal thaayatergfoniarer F50b It
is noqu?tg%ﬁegorpg%ﬁu%the eqe g ()vggeé ?sd%gg ﬁl%fb’ultéri{ Zi)ttoEtgcfn 4408950 that
the WatdrfBPwvs 86ng [RtinteBiat iwallalfltha\B-trupi sipe dse tai\gnélf’:i; adiresivgness, thus

reduced, if not eli m nated. \Wen there is water
the W%@\ﬁ?ﬂ@glnﬁtsﬁ iy menipigedr cont ai ner 56b, the inner

ortion H6 r f th

[004 ircled %‘ {3%&0%96;? ﬂﬁﬁm&% alﬁﬁie f}ﬁﬁw&t@r fahl\%ﬁ hpee, e e‘dQ@ of the
outeg@aes-afl esinghgnidua 56 c-2f dhambngleﬁntodhe mtennakgwdi of He Boep pipe, and

of the floating.rin 4, T
the 3 eA ek TEBbRGLALY ST & LT GRTFh i Go Hah e diameter of the
outelbﬁ(ﬂ'yl@ﬂ %c—&qg ‘Tﬁgérh[ﬁﬁn e 1Hﬁ§fﬂﬁ£ﬁlétef‘§f the %ta‘hﬂ&driﬁleﬂ |71 \Qlﬁlch makes

wat er | eve he wat er cont ai ner 56b.
it impessilile to rstalk thoaleiicg muortge 5?41rfm thaeugh ibe standard lbk@é yTaJn gyercome

vis BE555oR0 A ek P L S PHE eALSI Tl e cone o

the R4 dINRNOWE L FIG. M8 sb ehat tGs ?easibﬂlfﬂ’o&ndnﬁlt I&[euiev(ihednm’the gratings
di agrammatic illustration of the installed nultip,
4 FiGhaes oheats theatnstabation pracedyrea s dhe detice Hs d%?éltloned with an
t
e RACLEEY o0 s PS50 5 RIS 0L s g e porio
56c-2 1d ﬁlsémF& theauphphe élex 2t td the intetred wall. oflthe Pstrapoplgci thérsefter the
the inlet 71 is provided by the Standar

entss gHkC Tl & TR HEV RSBt Ao RRha e e figen in FIG
8B. ggreviyg@ Pm%%e fid %u%ﬁ Svedl (@ih B fRer Bﬁ‘tefréxﬁ RS PRAPEAIENTI.

the wat er ow gul def 56c¢. Thus the water
[0045]l ows t Nmni:eferbng tohlGh %@&v&ﬂeﬁnd&é};tth@m@re pelidedmeore details

of tl?ﬂijrgﬁﬁg% é&%%ﬂ{ I 9 %E) uﬁ lg\g’ﬂ% 10 % ffﬂ? o) ng ac&;}ﬁance with one

embbdlhRHORtE MRRNt Mkenti8n Of FIGeoAahews C@ﬂfo&k-@ﬁfhoﬁ@b viemt of the
Is noted that before leaving the filter, the ter is
multiple-fenstiopalicvédes 36 the posifipanolHgeher csesstsetions gEe g]@f"é\‘

[004{ | ows a!F?@g)BI Ee &ﬂagseg&ﬁl)nﬁel ?Ehet ﬂﬁltlglet #L%Ptll(ﬂia@ %uf&éie 56 shown

1o wat et 2 “athesrVeness I ng noi se
in FIG 941 nikehztshg line A-A of FIG 9A. FIG 9B shows the two symmetrical cuts 82

made at outer edge ring of the outer portion S6¢-2. These two cuts make it feasible to

mount the device into the inlet 71 as described previously. FIG 9B also shows guiding
ridges 92 that guide the floating ring’s movement. This design reduces possible resistance
caused by any dust and small objects accumulated between the floating ring 54 and the
cylindrical floating ring guider 56a. FIG 9C is a cross-section view of the multiple

functional guider 56 shown in FIG 9A, taken along line B-B of FIG 9A. As can be seen



[0044] In order to efficiently mnimze the water
falling noise, the edge of the outer-water-
wo b@wioss3sgyui der 56c¢-2 shall be near to the i ntRCT§G:2008/000004
wal | of the P-trap pipe, and the gap between themis
about 3-4 mm This design rgsults in that the dianeter
of the outer portion 56¢-2 is larger than the inner
from O Pop QYRR T RAIAL Rulil Fia, £ on g Y s uider S6c by
two pilaro 9gh RIGe9B tisam deosstséatioatviewl of theancltiple fuhetgont g@ﬂerﬁG shown

P R G A TR A s
posﬁﬁms %? t§/B %grrhﬂ ett‘losal ﬁﬁsﬂzbllngdé & %Mdgﬁhﬁ tﬂ@BélP@hdp@H QaltdtSuider.

t1ngs A shows the iInstallation procédure.
ThesE|twst1fe;1ders hstord watarefallmgpaisﬂlts positionyi anld  fancasiwdtendq iflow to the

posi @3 gF et G B aoP o Bz ol St BT S RgRRE o i
minifa@di nlet 71 to the internal waII of the P-trap pipe,

thereafter the entire device is able to nove downwards
[0047and  noukhepresent dnenEon alseprovidescsplymbing ypter aEEn b installed

rever r cedur aki e~hil
in oy R BEARAL ueh b3 pROSHL, MIEDek S Gk l® Thé iBRpR system
compiiies & Emulﬁﬁle:’fﬁﬁ’ct&@al graenefikecasiiegbtitsbelchbons Enctlehap IpspeofThe trap
the nultiple-functional guider of the mult

pipe e £ ShaF wat%?eai o St SHham o 0 BHRCdnEowNBbD Hrgin diein, the
watef Q@al Waﬁsﬁﬁéen't édv&ngasgs ﬁo%eﬁ@ iﬁ?é’g}lg%‘gss ;ﬁ%cfréqp Bl is also

t| pl e-functi ona
recepmsmbr dresmaltiplel furviona rgysisng Gilted smﬁlaatte mhbiple f@04E]l grating
is, a cross sect on Vi ew o the

fltertsedish AP LGP B LKA IR TePRebn SRR e T o
fromgezrﬁenrg{fe HCoMYingd: cheBrord Oﬁoélﬁ&blﬂ/gosfsi’dﬁﬂ%ﬁ idual ned¢hsnisms for

at outer edge ring t he outer portion 56c¢-2.
prevefitiag ¢h¢ sover grses fimkeciterifgbeiidings. t o nount the device
into th nI t 71 sde .Cri.he u E
0 ovs' oSG pidglin SRR IRE S AR Visn et i h6s R Bticular
embdMERE nlt willlibs 1@Esiseibdr Bt EeS ePBESinkhe dixesllllaktaam,e and that the
caused by any dust and_smal | objects accunul ate
invejiongeene twtfwamt% Atltﬁglatﬂe § Othmen&w. erif%Sﬁm invention will

bS5 8 OH A e L AF e 6088 BECHAR o

perta% Stﬂsheﬂteﬁiamlgnbd)dime&s&reboﬂdﬁr%O B‘semmﬁassedamﬂhn(b]m spirit
FIG9§ the cyljndrical float ggguider 5%?198 . tion i
and $oGRROEtIBE PIECREVERIGD:  GPeTEInest it yeaRio® ptie| RIFETg jrvention 1s
descﬂ)e@ B 1R ApFEMISs - A8kl %Hdvise% orfellebyTuthe | RIr&oing description.
functional guider 56 shown in FI'G 9C, taken along |ine
C-Cof FIG9C FIG 9D shows that there are two fenders
96 at positions of two symmetrical cuts 82 namde at
out er edge of the bell-shaped water guider.




These two fenders stop water falling at this position,
and forces water to flow to the position that is
Woempess3se the internal wall of the P-trap pi peCT/SGZA8/000004
that water falling noise is mnimzed. [0047] The
present invention also provifles a plunbing systemt hat
can be installed in any suitable | ocations such as
cLARRfchr oons, showers, and sinks. The plunbing system
conprises a nmultiple functional grating filter as
descri bed above and a trap pipe. The trap pipe has a
P, or .S water seal so that when the trap pipe is
WhaE’é&#}l@adﬂ% a main drain, the water seal can prevent
the sewer gases from enteri ng buil dings. The trap pipe
is also receptive for the multiple functional grating
1. fi Ateultiple fuhatonthgrating ﬁlt@i eothprigihg:onal grating fil ter

can re uce t rov anot her n sm
oot g N He e e R PG HIRHRE Slot
bui | giRBSs1e tﬁ!ﬁﬁ:ﬁ%ﬁ&lrg%id& havi E%lﬁhﬂe@&ﬁ &M bame A guider and a

~nmechanisns for preventing e sewer gases from
liquié dtosving gubsler;| Wierg she {:321014!8} SWpeﬂe‘.laaheg pmgmderlamddmcb flowing

euid B AR © 1P A b bRGEP G B DAal: CHEVIRE the iguid to pass

throuﬁgﬂbeﬁﬂ etestha lc9lihddr bhbpedll fivRingNEng Baidet Reconfig@RliiRRuch a way
cope is not so limted. Alternative enbodi nents of

that ﬂlﬁ@nﬁreéééw((h filicuing plots ofi the cpbadsifel ﬁhgrawémequi fhegely the liquid
pasmﬁg\(ﬁrg?%}?{h%p2ﬁ1{1&1¢§1¥hitéuf(l:ﬁv§ eth@[léltuﬁ%oﬁ% h Jfe present

ventton ai ns ter I’'ments are
consa ﬂea‘tmg ring Beéngepusitioned satidsi the byhrtdmealmurﬂacd ofasait] multiple

SCO the pres i.nvention. Accordin the scop
funciignay juidsr sedht S8, glﬁ?‘il% 1ing GESBPYHEAVEY gtqﬁedoaw@ﬁ%e oothly
alon§ﬂﬁ'c§fﬁn@é?@hép¢ed5ﬂbgﬁﬂ%ﬁg gfiel;he foregoing

desciiption. CL I's Claimed is: 1. Anultiple
f uwhtneb}n athegmatliqugl exibts ém saiddiquid sontginera s:ugllﬂqadng ciap seals the

openigp (§ PESIGL eDYE o e B MR Bha IR Sy aieh i said

liqui€ ¥bhiAMeY, sHaFRAHnS kadkistdarid 1RE oPHiAY ardBferd thistHé Hquid can flow
fl ow ng gui der; where the cylinder shaped floating

awaythrepghdheiepenings. | i qui d | owi ng gui der are coupled to
forma liquid container with openings for allow ng the
liquid to pass through, and where the cylinder shaped

2. f1Ded indtiple fn@ionde pratisig CRNEr GUERENI 1) Wwhgbinasal@ylifiddr shaped
the one end with filtering slots of the cylindrical

ﬂoatmgmr@rgqlgerrh@& ghiding: nng:értggx)c;by il gqualg didges guide the floating ring’s

vertical movement.

3. The multiple functional grating filter of claim 2, wherein the guiding ridges have

triangular shaped configuration.

4, The multiple functional grating filter of claim 1, wherein said liquid flowing guider
is bell-shaped.

5. The multiple functional grating filter of claim 4, wherein the bell shaped liquid

flowing guider comprises an inner portion that is protruded upwardly for reducing the



passi ng through the cylindrical filter flows to the

liquid container; and a floating ring being positioned
W@i0gigk3s8 he cylindrical surface of said nultiPCBESG2008/000004

functional guider so that said floating ring can nove

upwar ds or downwar ds snoot hiy al ong the cylinder

shaped floating ring guider; whereby when no liquid

. X ' f q.00i+d ' .sai d i i L

e sied B 8L b ARNL S0 T hAR) b0ty i
noiseecuussd bygthle dhlliglp higaid findie thet filedrds teslutddgui d i nsi de said

liquid container, said floating ring rises and the

openi ngs are open, thus the liquid can fl ow away

th L i . .1 e i . .
6. IR SReATDty S BUlihphe AU LB shape i
flowsigapederfdooqirisag an ongr goitibar thatas eytandedigp néatghs inner surface of a

t.her eby t he gui ding ridges. quide.the floating .ring s
e Gy by /i e Dyl Tl foriae o e i 1 ey
filter of claim2, wherein the guiding ridges have

triangul ar shaped configuration. 4. The nultiple

7. f ublet mowitEle dwadtiongl gratingfiltef of tlainmn 1] whehedn eaid fyatidg ring has a

liquid flow ng guider is bell-shaped. 5. The multiple
hollomﬁbg)tffggﬁagongr ating filter of claim4, wherein the bell
shaped liquid flow ng gui der conprises an inner
portion that is protruded upwardly for reducing

8.t hEhamuitiple tinstignal @rgimgtitter|of glaim 7amirerin said flopting ring is made
|1 QL -hhe liquid container; thereby the noise
from?é%ggg“%‘%‘a{lhe falling liquid fromthe filter is
reduced. 6. The nultiple functional grating filter of ,
claim4, wherein the bell __shaped Liquid flow n i der
9. Sohbs PSRl SEAPRGRITET G cloim olet WheTeR T47 Apde" shaped
floatin! er'dg:Fil@d $HA §289iq81d BowkihgRulicPre bFEEBY tiH Bl e
od 1cgulse byert he | qltﬁli d fl olvmg%g teo tr?e }tﬂr apypi pgli 5
reduced. 7. The nultiple functional grating filter of
claim1l, . rein said.fleating ring has a haoll ow. .
10. ¢ o it S gnderiting ARt PRein &, PiRadd gRA R pte functionsl
guiddritab @%o ¥mfkaidd] duts WAGE 8 dut&dddde bf £ad 1igGidIoWEng Suil&de
fromplastic material. 9. The nultiple functional
grating filter of claim1, wherein said cylinder
s e ' ' ider .Saj Pouid .fl_ow. .
11. gui Eﬂelgmgdrpgg %%ﬂl}gpé% r@:}l/t%%v\fg‘?egi q?:?:garnzlafog V&Lheg:lillll galﬁ n%ﬂlﬁg—functlonal
guider further has fenders at positions of the two symmetrical cuts for forcing liquid to

flow to other position that is nearer to the internal wall of a trap pipe, resulting in

minimized liquid falling noise.

12. A plumbing system comprising:

a trap pipe for providing a water seal within the pipe; wherein the trap pipe has a
first end and a second end; and wherein the first end is coupled to a main drain; and

a multiple functional grating filter being coupled to the second end of the trap pipe;
thereby water can flow from the grating filter to the main drain via the trap pipe;

wherein the multiple functional grating filter comprises:

a cylindrical filter for filtering a liquid, having one end with filtering slots;



10. The multiple functional grating filter of claiml,
wherein said nmultiple-functional guider has two
waywamsssseal cuts nade at outer edge of said | PQUBG2008/000004
flowi ng guider. 11. The nultiple functional grating
filter of claim 10, whereim3®aid nultiple-functional
gui der further has fenders at positions of the two
Sy . i i d QMG LAtiad: 4Rptd A¥atH: @i Skider and a
ool F FLSk S Sl Gl HELRR, LG Mapt ¥R S Bfider an
liquipifsying @sidet;i whert rthercylinder sbiaged (inating aflg pgdercinddiquid flowing
.. A plunbing system.caonprising:.a trap pi.pe.for -
guide s CaNRIEY 1P Rct IBd CORRIRT i Apepige fon g g, he figuid to pass
thro%l?gn@ I\A@l@ﬁéqﬂl% liﬁﬂéﬁsqiaﬁémﬂaﬂﬂlg:r(:}ﬁ% SAEr @Nébnflfkd in such a way

erein the first end Is coupled 0 a main drain; and
that themuletdnd| eitl Gitteting slats of theioytindridal Eiltehisi neeeivestphasebst e liquid

t he, second end,of e tra i pe. thereby water can
P%SWS&WOP%%WEH@M &iﬂar #I?YV? @Ftlh?@q‘f“ﬁlecoﬁgai‘%r’ﬁngi n via the
t r ap, Poffig MIEFELpbdi€odBd! dukddEtht epkhdrivabdurfacabl sid multiple

filter conprises: a cylindrical filter for filtering a
functionpli ghideh 0i thet exié floatingiring ¢an meve Vgwardst o, dovwvarip seoothly

f ynct i.onal , gui.der .havin ylinder shaped floatin
along } gcygafl%g’%’g%eﬁlgﬁofnpgalﬁlg%ufc}egwi ng gui der; where theg
;:lywheﬁey vﬁi.md Ardtiduid akﬂsﬁ?n[jsbiﬁlglicfgﬂdl demta'fmd slaiélcﬁlxbadﬁng ring seals the
fl owi ng guider are coupled to forma liquid container. .
openjRgsHodPRTEIh §EVer ase TTom SETIsPYdingSy When fheeg 15 Pt gpside said
. . o | oW
tqu§ Qo IEE St ol ARSIocS APER orxBRk 89 oG R 8iaul foan
away thréwegh thgopémongs. of the cylindrical filter is received;
thereby the liquid passing through the cylindrical
filter flows to the Iiquid container; and a floating
13. 'l e Bﬁhﬁlﬂng Ssskdnh BNEHIn® WD Skkl@einBidcllinash shedd Boatihaemg guider
of said nmultiple functional guider so that said
has guidiagiridges; ithrgelysthe goidingmidees ¢yidstheiSartingring s vierg e myovement.
al ong the cylinder shaped floating ring guider;
wher eby when no liquid exists in said liquid
14. comhaigighbingaéydtchl @atdlaich B evheas shd heidhpemidags hiwe triangular
prevent sewer gases fromentering buildings; when
shapet eerfigusatidngui d i nsi de said |iquid container, said
floating ring rises and the openings are open, thus
the liquid can fl ow away t hrough the openings. 13. The
15. pl Thbiplgmbingt eptenf of lckim 12, whiweire saidshiquld djdwing eguider is bell-
shaped floating ring guider has guiding ridges;
shapefer eby the guiding ridges guide the floating ring's
vertical novenent.

16.  The plumbing system of claim 15, wherein the bell shaped liquid flowing guider
comprises an inner portion that is protruded upwardly for reducing the falling distance of
the liquid and guiding the liquid to the liquid container; thereby the noise caused by the
falling liquid from the filter is reduced.

17.  The plumbing system of claim 15, wherein the bell shaped liquid flowing guider
comprises an outer portion that is extended to near the inner surface of a trap pipe; thereby

the noise caused by the liquid flowing to the trap pipe is reduced.



14. The plunbing system of claim 13, wherein the
gui di ng ridges have triangul ar shaped configurati on.
WA 20090883591 unbi ng system of claim 12, wherei n BEI/8G2008/000004
liquid flow ng guider is bellshaped. 16. The pl unbi ng
system of claim 15, whereini4he bell shaped liquid
flow ng guider conprises an inner portion that is
pr d e I e
18. 0 P SRR 0 Bl e ekl 58, TR HRERESa hollow
conﬁgafﬁt@nner t her eby the noi se caused by the fal I i ng

liquid fromthe filter is reduced. 17. The pl unbi ng

system of claim 15, wherein the bell shaped liquid

fl S I a8e from plastic
19, o A SRR g e from p
matetilaer eby the noise caused by the liquid flowng to the

trap pipe is reduced. 18. The plunbi ng system of claim

12, wherein said floating ring has a hol | ow
20. C O‘T‘Bé Pﬁﬁﬂlhé’gysténg of (Tlaﬁ"n ﬁ’t URir8id sa S(%fﬁﬂll&fshﬁﬁeﬂl fiBaliflg ring guider

wherefn said floating ring i s made romplastic

and said BquidIflovdag giider apblqnml byyme pilast clai m 12, wherein

said cylinder shaped floating ring guider and said

liquid flow ng guider are coupled by two pillars. 21.
21. ThehppUinbing spstéh dMcBimalawiiedein salh efdtiple Sanctional guider has two

mul ti pl e-functional guider has two symetrical cuts
symmgirisabeutnmede aleoer eéiﬁe ghsaid llﬂwdlfwmg)axné@r gui der. 22.

The pl unbi ng system of claim 21, wherein said

mul tipl e-functional guider furt her has fenders at
22. poiihé iphsbiag systemtofclsiynditwhereih saidt muktiple-fumctomy guider further

uid to fl ow to other 05|t| n that .s.nearer .t
has {aAg F4IDORAPRS OF T EVg 1 ok {OTGEE R 9 il other
I T I SNt AP ikihAkdd liquid

posi Ml 5{ Blebio B0 I PO SUGAOR ;
fallinmb@ke.seal .

23.  The plumbing system of claim 12, wherein the trap pipe has a P, U, or S shaped

water seal.



