; vwe3ebT_(6TTBH+28 July 2003 1 DESCRI PTION Air adm ttance val ve for
sanitary waste pipe system field of the invention This inventiongl2ebes
Yo an air admittance valve to be connected to a sanitary waste pipe system
in order to protect the water 5 traps inf the systemand to prevent

communi cati on between waste pipes or sewers systens w th surrounding

at nosphere, said valve opens automatically to admt outside atnospheric air
into the pipe system upQ m of a pressure drop within said pipe
system A buil ding dr“\\ w\&\m nt systeminvolves, in normal 10
operating conditions, S g,bl i shment of an induced air flowwthin the
vertical stacks of the syS’F@Pﬂ due to the unsteady water downfall generated
by any appliance discharge. In order to protect the habitable space agai nst
cont am nat ed odours, each appliance is normally protected by a water trap
seal . Variation due to water 1 ithin the drai nage system
gener ates occasi onal variati omﬁ\\\mw{\@m“ mﬁssure that are often capabl e of
di sturbing these water trap s ner by siphonage due to a sudden
under - pressure in the system or ad!%% esult of back pressures follow ng air
path cl osures by water surcharge. 20 Description oaf the prior art
Specially designed air admttance I een introduced to avoid said
i nconveni ences and al so offers theﬂgg\st’?lﬁoﬁt{(?yb% of avoiding the necessity
to vent the waste pipe system outside the 28 July 2003 2 roof of the

bui | ding as sai d yArVEdmIBRh QPRI CEPRNATY Wadtdpfb RyRiAI C Pressure
conditions in the waste pipe system Pre erab?y salﬁ al ves are designed
to assure a nmaxi mum possible air inlet flowfromthe air inlet of the valve
to the wast Eiqldpsf thesimpleamtiophi | € passing through the tenporary opened val ve
menbr ane. The patent docunent US 4.232,706, in the nanme of the applicant,

di scl oses an automatic val ve device in which a vertical tube, constituting
t he body of the val veThivapvestéenaelites topgreaireadmittancstvalee torbei n t he
formof a V i InC & i vier

peri pher al gﬁﬁg%gleg{?op?ggﬁgggfmsﬁég‘ﬁb%%ﬁfgf%ﬁ l'\ﬁlia?‘)]/%rsntg erttegf E@%g}é “ht the
ext eri orS of traps iadhet systemonnd te puevent gammunidation baimeenm wasgatpipes -

pressure ocgiigweds shstemnP Mt NELH ORI AR dtdusphitee | sHAvalve dpedenetrate
into the vertij cal d wh ressure I's

D e v SRAr T 5o S ByBEes Mampaitic e nkd Tob wi5e Wi
upon presence of a pressure drop within said pipe system.
A building drainage and vent system involves, in normal
10 operating conditions, the establishment of an induced air flow within
the vertical stacks of the system due to the unsteady water downfall
generated by any appliance discharge. In order to protect the
habitable space against contaminated odours, each appliance is
normally protected by a water trap seal. Variation due to water
15 downfall within the drainage system, generates occasional variations
in air pressure that are often capable of disturbing these water trap
seals either by siphonage due to a sudden under-pressure in the system
or as a result of back pressures following air path closures by water
surcharge.
20

Description of the prior art

Specially designed air admittance valves have been
introduced to avoid said inconveniences and also offers the possibility
25 of avoiding the necessity to vent the waste pipe system outside the



15 .occupies a closed position in which the escape of contam nated air is
prevented. Said valve conprises an annul ar peripheral opening mhg@hﬂyzmn
distributes the air inlet, in case of lifting of the annular val ve nenber,
towards the vertical tube in connection with the waste pipe. Al though 20
this device gives generally very good résults with an increased air inlet
capacity due to the venturi shaped tube, it may happen, in particular
circunstances that sone turbul ence may occur between the annular air inlet
opening and the passage to the waste pipe. Said turbul ence may occur when

all of ‘the gidr df o BeMi &S 3a1d RALALY 8h1\26pBhaHTSpoRibe tOGuBONUI ar val ve

menber, in lifted position, forced oncentr ted into a central
tube porti oHTMASH é‘cppbeessé'%/'%tc@ﬁfihtéﬁ?{‘ﬁg“é SRSt PIRE SYSE®M: and generally a

smal | er section than Phefepatyalshidiralleadr ancal ¥€lg faeﬁttlooibs@lﬂ@ avunlalxnhe@uce in

d
i cutar orPtRHr JaitChesRRR e it anlh St S Aleg' GhndfRote bR 11 c
val ve séat ssysaemnghélachassing thodwgh sleakémgosanyf apened watws enafibeiafeor mat i on
or distortion of the yalyg BRTRGE, mBRORET®£2YDE SRIHE JIAL Jeifnecessary

airtight closure of saird'va ast %o seal i ng
35 surf acesapplicantjdisclogesap amtomatia viklweddeyicgiin wiith aversiosd! ve i s

di scl osed Iﬂabfeh%oaaﬁﬁmmgqauw GHtRQJeaﬁ@{th:h §Ls¥§|a‘(‘°1tﬁ9m)\g¥ gﬁ dtawo

di anetri cal | posed, aifr |n et openlngs erntln lametrically
opposed per‘?%ﬁéﬁ&ﬂo& Bothe foun fca MegtiFewhigh P°SQIP?":%%S Sfith acgaval ar disc
5 shapgm vi'ado/es werfbem prhl;iﬂwawmtﬁnat Pﬁoﬁﬁrﬁl%ﬁ%}]th-rﬂ@ aanldd exlv@ stribution
in said valy eci t hr Qqugh. t he rr Ow, gr ooves,
so thar tniBemtes Shtagh A B oRRERRE thbatot S ¥ios Eni PaELER RS,
appl i ance. @hbérwhdmaulmmtlﬁi’p@emgemudi $ultbsgdpes weliile ;ienmuemgn 10
whi ch I | i 1 I

Ich an an@‘é ﬁ@slﬁ%‘ii P@Ssg?ku‘?i‘té E}Eehbért'n ICQW’W%F&H Pg’(ﬁl\%@ witienl ower

face of an disc s ve ne rou one single passage Thi s
passage di s¥hepgh swe'eawrerqsowmé\bapa@ phavhrmsthergiiscovgroressuigon openi ng of

the valpme ngediiies @uloged positiba inadhiisind @b’édﬁ”‘ot’fcohbﬁnﬁiitewzﬁWtPassageS
wll create |rrportqant turbulence 15 in the air inlet and have a negative

effect on tHEVAPF®Y-nl et capacity of the valve. Summary of' the invention 20
A first object of theSaidvenlvieoroinprises noxnmielariperiplveral iopeaitig achicht ance

broviding SagiPReR G AR IR IR Gast L Abtink Vel Al HembBlon
el enents betoxeandstthe ‘eﬁrinclahltebeopmnmtmmdwuﬂethmmgwlpommmme wast e
pipe. 2y A t‘ﬁ‘?&%%é&’% énéﬂgl O%@“&bpﬂ reSuft® whRViditnéte ‘Q'Fé& a2l anced

val ve menb hape and res di ve_ seat openi ng, QW ng an
opti num ai r‘“&?’s?‘i‘l?acﬁ}fy SHevﬁ%menV?‘Hé‘W&PQ/Ee%ﬁH br’é\mﬂyﬂbﬁpei’%ﬂpnum lifting

powver to th heartidulgr lﬁmﬂfslzaﬁbes t/l@dtvﬁnﬁea?rﬁlﬂ\éhﬁg REY Yoceue b%@ﬁ»leeagthlaurface
et 10 e R ok e S5 oS Shrab i B S °1 0
surface of turbulemlceemaygdycourtwhen pllloéithe winflovezoming froms okre oulter
cyRcutien ighdit LEShE U IR BT RN Ly i o
netting i nmeeicaneentrated m,tomnsneutmg tube tpostioal &%thmpsnengysmn having ke 28
Jul'y 2003 4smalier diameter and generally a smaller section than the overall
annular valve section and will reduce, in some extend, the air inlet
capacity.
30 In valves of this kind, the circular or annular valve
member is generally resting on two concentric valve seats having each
a circular sealing surface. In case of deformation or distortion of the
valve member, problems could occur with the necessary airtight
closure of said valve member with at least one of the two sealing
35 surfaces.



air inlet openings and in the passages to the waste pipe, sone of the grid
el ements being provided with enlarged portions in order to suppoftjuly»@03
val ve nenber in case of overpressure or fire in the waste pipe system 5 A
fifth object of the invention is to prqvide an air admttance valve for
sanitary waste pipe systens which is edsy to manufacture conprising only

t hree conponents, each of them being directly obtai ned by a noul di ng
process. The above objects are achieved in accordance with the 10

princi ples of the present invention which are described nore particularly
in the annexed set ofArbshemskindiofanusdmivaaace ealwd icdisddvadhimghks and

features o ) OMERLL AN framthe f ] escripntion of
enbodi ment a%«{}ﬁt e_va{e{l/{e)&ggzvggrl |£ef 5t @vlen e%?ﬁi)%n%gﬂflﬁ'e&ﬁic%ﬁtyr ef erence
i s made 15oppodedwiniflet wpenings DEscnatpng ovithftwondiadnetsicajby Ppgosed1 : s

C dog . . ' osec
Chr cor i nPebipHer St gfodihs oY e LBpEDSu AR WhIaP WL Y 100 Ve,
Mr«wf ¥ Q‘,’e m@ag

simlar?toShf a & with the Jtpseqpipgusieinewl be ar dkawi| in figure
2, in whiclidtsitantom ik Baid dhee 1906ty Oitnieb&NBSY sciallPahegipn thBeweal ve 25
menber resting on the val V&»Steéhtj' Fi gure 1 ; qlﬂj a to}c)) Vi e\évotof t he | ower
part of thd2EAWEBYESsHHMH IS Lindaf alyeqpdy a0 Pausedf9&RHys and t wo
passages t eimgldssanhmryeaipdignqee. Figure 5 : is a detail ed sectional view
along the line A-A 3G, L QU - o qu 1QSS Sechi |. i ew of
the | ower part of th%a\}gﬁl{/gg %@fﬁ}il@pg {@esppndégﬁfog(_g?ﬁ_}'?e@ﬁr‘g?\ﬁ |eg'tr}re 7
is a | & er athichan arnels pasiphendnir oflet he inalorempodsatierwithdhearrow P in
figure; 3515,@HTese SfaMdRc siRipRdPRsIy Il @08k g I I07eSsiRPaI dadigiPect i vel y
the Lines C-C and '(RD in fic sh g‘%?@&ﬁ%ﬁ}gﬁﬁ%& 2%8%“ o%‘@ssxﬁh%‘ ,a&l

passage. This passage disturbs the air flow towards the waste pipe

system upon opening of the valve member. Obviously, the bad

distribution of the air flow passages will create important turbulence

15 in the air inlet and have a negative effect on the air inlet capacity of

the valve.

Summary of the invention

20 A first object of the invention is to provide an automatic
air admittance valve avoiding as much as possible the air turbulence
within the valve by providing a optimum distribution in the vicinity of
the valve function elements between the air inlet openings and the
passages towards the waste pipe.

25 A second object of the invention is to provide a well
balanced valve member shape and corresponding valve seat opening,
allowing an optimum air distribution within the valve and providing a
maximum lifting power to the valve member, the valve seat having
only one sealing surface reducing the possible leakage problems of the

30 valve member in closed position.

A third object of the invention is to provide the interior
surface of the valve body with a plurality of means to improve the
evacuation and collection of condensed water and to divert it into the
waste pipe.

35 A fourth object of the invention is to incorporate grid
netting immediately in the moulding of the valve housing, both in the



Figure.10 : is a sectional view in accordance with figure 2, but show ng
anot her enbodi ment of an assenbl ed val ve according to the I nventigqply 203
Description oaf the preferred enbodi nents As shown in figure 1, the air
adm ttance val ve, according to the pr es‘ient i nvention, conprises a valve
body 10 having a |lower part conprising a vertical tubular nenber 12 adapted
to be connected 10 to a sanitary waste pipe (not shown) being part of a
sanitary waste water pipe system According to the invention, the upper end
of the tubular nenber 12 has a conical shaped restriction 13 which is

cl osed at airsindgt ppenings(snd inlthe fasgages 29 thdlvastepipe) samppeasf gherti on 13

of the 15 ¢u r : S [P ] t i ri opposed
passages 1 @%‘%%@mﬂgﬁgﬁ%ﬁﬂﬁ%ﬁw rd| @@Tgéwépéggnkystrange

obj ects, soeppel thei valve membesdoteaset of omerpressurenpsfigegnpdesyastem The
coni cal up geétlelypn 13 of the tubular nmenber 12 is surrounded by an

obl ong bow -'shaped hou%{;ng %0, extending upwards 20 fromthe tubul ar nenber
12 and having an uppéy THHobectpf the irventiomiego MOUIdRANHAFi zontal pl ane

H crossi ngatihfttdnpervadxe forisapitaty tWisste Qipe aly stans ivoii ch3isodastyh® t ubul ar
menber 12. The t.sgace bet ween thel OK\A -shagﬁd hogﬁsjl n h20 nd the coni cal
portion 13MAMYAEUTGATPIITEND ORI 30T4E COBOREY “o"% L5Ehem BSiREon 26 into
mut ual | y odpesely obtaingdrbgl Bymankdinggitopess.s of first and second chanbers.
The first pair of chamicsso R Spfedis Tk SidadYy 4 e RRELIAIAR Fucnifk cf osed
sections 28 of the conical portion 1s and are in comunication with the
sur r ouh@i ngrimcipkashef the, presensrinngaties whidoarhdeswibedmagred housi ng 20.

The second pRgiEufrl ¥ RAREahndked Ak igT d1gfnby the partition 26 and the
bow -shapeg housi ng and are in conmuni ngtli on with the | ower f{ bul ar

menber 12 via the pasSHBEEOUSICharacheristfs.cad varspbandFegtusaseo | ar
menber 12. igwedthien wpitbappdgef@mithe flotlowinigode siiptioh @fadmblo dhneitst he

hori zont al ?I ane H a%g S l(:ontfi gﬁjred SQ. as t? for cg}va%ave seat 24 28
July 2003 SEAREFATLE RecREdingytq B¢ ysuicand e whish *Eiesndy ™ AYsar ¢ i Li on
26 andl5s nodraiMipgsemtvetichn t he val ve seat 24 to isolate the first pair of
chanbers 18 fromthe second pair of chanbers 19 when the internal pressure
in the waste pi pet_systetm is at least equal to the 5 atnobspheric pressure.

Ressription of thedrgwings

The val ve rg¥ingsel evat ed above the valve seat 24 in
response to a lowering of the internal pressure bel ow the atnospheric

N th the second pai F FAFUERArny & £5PIRdRt viHiais N8I vE0eSEHRUBRAR Beai 1 i nt o
the wagoe phypentiys! siowingehé ehrdeomialie doonwandntbyl ar menber 12. The val ve
menber 34 and the Corlirigﬁpé)aqisnagsé/@tliggalssf%tw %1’ an assembled valve,
similar to figure 1,
Figure 3 : is an enlarged view of a detail in figure 2, in
which is shown the valve function elements, including the valve
25 member resting on the valve seat;
Figure 4 : is a top view of the lower part of the valve
body showing respectively two air inlet openings and two passages
towards the waste pipe.
Figure 5 : is a detailed sectional view along the line A-A
30 in figure 4;
Figure 6 : is cross sectional view of the lower part of the
valve body along the line B-B in figure;
Figure 7 : is a lateral view of the lower part of the valve
body seen from arrow P in figure,
35 Figures 8 and 9 : are partial sectional views along

respectively the lines C-C and D-D in figure 7,



have preferably a butterfly shaped formwhich is positioned in a

| ongi tudi nal direction inside the oblong bow -shaped housi ng 20.280lalyRoe3
openings 30 in the bow -shaped housing are also provided with a grid 36 to
avoid interference between the valve nenber 34 with any foreign object.
According to the enbodi ment shown in fiSures 1 to 6, the closed extrenity
of the conical portion of the tubular nenber 12, is 20 provided with a

cl osed cavity 32 extendi ng downwards and bei ng arranged as a fixed female
gui ding nean for the valve nenber 34 which is, for that purpose provided

with a projection 35 Kigarablce: ”?laeseQ‘t'io‘i‘ia'i‘QnE’WQ beidifos Witk figdirensi ons
I CU

as the cavity 32. The valv as a part aeso as to match
25 with thé t%ﬁww%ﬁaﬁﬁwfﬁnged%a@t Qﬁa&n%ﬁsi"g‘br ed|vadxe a&&prémam

di fferent mattheiiaventionhe main part 34 in hard plastic material and the
peri pheral border part 38 in soft plastic material. These two parts being
heat fused t oget her preferably in a way as expl ai ned in European Patent EP
0 701 564 i h mibodimennl y the soft and flexible

peri pheral border 38 of the valve nmenber 34 is in contact with the val ve
seat 24 so as to obtain a tightly closed condition when the valve nenber 34
is in normal closed phbsishpwm (séiguaks theqir addyitt@renealvs, ageordiog

provi ded t vt e housi ng.
28 July 2088%6@%‘3?‘1% in u@ﬁl 9$m$?&%§?56910’@68&¥"ﬂot EAOI\Negheﬁ l%5ﬁ'1ee\lupper edge

22 of the 3 °9ﬁwaéﬂnﬁoﬁ§.eﬁagzgt%af n@emhpvé%wmza tosbgcepnge®dni th a

gutter 183, tbf‘a%smttagrmmstwpnph (h6t ShoWA) beifg grart 0ffaaganitant & ashe

evacuat i on‘g; e aqlh nﬁég{rgps of condensed water towards 5 the tubul ar nenber
12 connect 84*%5 & pi pe system In order to inprove the air inlet
flow, the grid 36 of Aéteorsdpagitoghedinvanéiomdhe afp peir eameho$ thetiubglaan

aer odynam | I fii s 8 and 9
o the dr aig aoper 02 BAL b GoRCEFSnaGEd elride 33 WA oldhed BUES 0200
provi ded wetmr%mlté!nﬁsaﬁgvéeoffﬁ&ueeadebgmrnwaalgmmrsboasom63sgf)phﬁt the val ve

menber 134 itgbGRTemBaMet DY ¢§ PrEIRELWRR Hird dx'&rﬁéiﬁc‘ﬁ’ﬂ s{,a%?@dn;ﬁt Sgrrtﬁdofso

in case of fire in_the system e fire resSis

the val ve R&ipeges3ds c%ﬁ?\ﬁﬁ%% NB&B%%& oyl ﬁ@g arig| thdnacprevent pHaBEA due
Ej 0 thedsof tobqutst Isgnhbiseammers @dgmgws ﬁoﬂmﬁ thaM&tﬁ'qﬂbf ﬁrsyaéemoul d be
rawn downwar ds an t.uc eneat ev t he .seat 24
in case of heavy ove(r:l‘r;))'?éegsBrﬁ:easl otPRST RO, hox{ Ilré ?%ag} teurP“ggr é course
it is al soswergpuadby amopleng bewlhshapednbousingf 26 hextguuddng@povandrse

passageg 14rerrnttheat@ﬁneiﬂmﬁber d2%85d m‘ae.&ﬁgﬁgb@ {dogéiz%eﬁferprs Finally,

t he val ve 8 IS closed wth e upper edge 22
of the bowrﬂ%ﬁ AbRyi A Borizongal ap@@ﬁpﬁiétr@samr&theg“pp%ﬁﬁgﬁmlm@ si de

wal | s 42 ofththynippkepottion 43 af ¢hé Ituetatdrymeﬁrueeallz 25 with the same purpose
to facilitate the evafﬁjatbgge fetv%ggtcxjet e% »W‘? I?aped housing 20 and the
conical portion 13 of the tubular member 12 is subdivided by a
25 partition 26 into mutually opposed orthogonally arranged pairs of first
and second chambers.
The first pair of chambers are delimited by the partition
26 and closed sections 28 of the conical portion 13 and are in
communication with the surrounding atmosphere via openings 30 in
30 the bowl-shaped housing 20.
The second pair of chambers are delimited by the partition
26 and the bowl-shaped housing 20 and are in communication with the
lower tubular member 12 via the passages 14 in the conical portion 13
of the tubular member 12,
35 The upper edge of the partition 26 is located about the

horizontal plane H and is configured so as to form a valve seat 24.



For the same reason, the upper wall of the Ilid 40 is slightly rounded and
the inner surface of said wall are provided with radially arrangeguty 2093 44
to evacuate the condensation of water towards the periphery. In case the
pressure in the waste pipe drops bel ow the 30 atnospheric pressure, the
val ve menber 34, which |lower surface iséin comunication with the

at nospheric air pressure and which upper surface is in comrunication with

the waste pipe pressure, will pronptly be tilted upwards, allow ng the
at nospheric air to enter through the openings 30 and the vertical gap,
created between the 30 V¥ &sShBhr 34 ! I‘hg; 8 of the
val ve nenber 34, 28 July gr(l) g ovxlgr rH}% nggslga ﬁ the t ubul ar

menber 12 Dedtitiome2 @r@éldvtbsst@"ﬂa\d@ saas@damn tIWeva/lamvseeaéo?aoM.lwat@t e

i nvention gndt Ipmpaftclhquttmsttaefme%elseeuhaqsambfs&meeeﬁsuréaﬂeexpf the
val ve functjon ele

34 d |
provi de a ﬁﬂﬂtﬁﬁ“gFfP{F#d"ﬁo\tte‘?‘ ‘fvgf"r\%:p& ?r/%tﬁg{rtfef‘t gn v Vﬁéoﬁgﬁd and a

wel | babaneagmhodpherichptessareaf the air fl ow passage within the val ve body on

the other hand. In or S n ' f the

10 air flow, it is i nﬂﬁe{ t’gﬁ’te F‘n%w?r fult 5t%\te%%?feq sg%fdd%%é éi?frilé fvl(ag}'/vé)passage

area t hroughlat B4 mpeqwmlsoeomlmwnumged)ﬁttmm;emal peesisure bietawrthieal | y equal

to the tot val ve
8ajtm%‘é $0 | ﬁp essife # hﬁ'r%fhl?{’@ gﬁ'sg‘?aHFQt‘ fcﬂQH\‘mal ’ n1n

capacity it Is ortant t sur
passage t hriORRUNKEAtinR WViFh the Steﬁﬁéﬁllltmfﬂf asmieftssl Dathusga @“ém&tant ially

equal 119 t h@modphlrizuiiraineo Qhe tWigstRaFipedSStdmt domBctoE t¥ahedouict i on
el enent s tomﬁ@fﬁf t he was pi pe systemas well as to the inner surface of
the tubul art memperplZy horove the function of the valve and in

particular the lifti ri[thqwabre ofeminer Y4land thenberreSgohdionp vabreseedt 241, it i s

| so 20 | de th
o phory Tt B D eutathg BRMECRATRARMAL SUIARRARCLSS (e
24 and t he longitudingledizection inside thepbdbdong beiwlysiraped bpusingn20ng t he

possi blyg depressi on zBehpkRidS6TARE YGHE.shFE] housTy %€ aRS © Lhan tvo
openi ngs are toQ rovi d atl m)re an tWwo passages,
t he shape &r%%eﬁa\ﬁt’é as&%t élot?rYPF‘eéﬂtﬂf ’r?(j‘c\? vaive  have to be

adapt ed. | nat@dedr 34 mﬂuhhertfolrmgehapmtval ve rrerrber one coul d obtain a

t I h f t h
vention represent IAGERITRSONLE SRRERHREn, SROMAGTLRAREE IR Sofid pe
val ve nenberpséd ethmlty)mffil@ucmm@l pactiondofhthe tutsdiad neernbdr riﬁt;thst he i nner

surf acoqof HeRsied bitQ (el iKY bhellid P EBbW A BlESLLAPS 52 (11xed

mal e gui di orlzo al level H,
and 35 enga?grﬁgzﬂ%ﬁﬁésﬁéiﬁdl N@%S\Bltlidelsg @F%ﬂ’r&faﬂl%vﬁbfﬁamﬂghﬁfdi’ﬁg nmeans)

are provi deghiyh {d)Forrhat pacposd ptoeided wahBpe6jeckfon 35 (movable
male guiding mean) having similar dimensions as the cavity 32,
The valve member 34 has a particular shape so as to match
25 with the butterfly shaped valve seat 24 and is realised out of two
different materials : the main part 34 in hard plastic material and the
peripheral border part 38 in soft plastic material.
These two parts being heat fused together preferably in a
way as explained in European Patent EP 0 701 504 in the name of the
30 applicant.

Only the soft and flexible peripheral border 38 of the
valve member 34 is in contact with the valve seat 24 so as to obtain a
tightly closed condition when the valve member 34 is in normal closed
position (see also figure 3).
35 Means are also provided to prevent stagnation of
condensed water within the valve housing.



28 July 2003 9 Upon occasional lifting of the valve nenber 64, said valve
will be guided with its cavities 62 by neans of the proj ecti ons 782§, byed
onto the upper Iid 50. Inthis case the air inlet floww Il even be

i ncreased because the guiding cavities 62 will retract thenselves 5 partly
away fromthe air inlet flow during the7lifting of the valve nenber 64. In
order to inprove the guiding characteristics, the projections 52 could al so
be made out of metal. According to this invention, the guiding of the valve
10 nmenber during the lifting up and | oweri ng sequence, can be obtai ned

el ther by means of a A& sadui® RS 4p7 e AR AMEAAE3 Gppati ch 5

part of the valve er, or by ans o | xed mal e gui des and novabl e
femal e gui 8222 r??&%go‘?%wgﬂhiaﬁeflﬁ@ﬂﬁaﬂﬂéonie%ém vadee seahgd iShown t hat the
SoPary L oiphmiveieh g0 10, s orln STeRe L MEMLOR I
The pur posdabiiE Rt chanor RE B vk tr e BheondR bt WatEh RRES  at o the
i nventi én whieltabsiard memmber 12ardmieicosd tartke otk Pipewylsbeart falling out of
July 2003 10 Legend ot ALty SHBHELS s al-ind®y Sow MBI E FifBie uaive
housing 12 opanihgh 30 aesrheadesofi glememisebaiogi ambeppdyniamiodr dzoplet:
pai T of charber s 6 s RaR, e ER B spdf i Blgtfies 3 108 SO0 Me MBI shaped
housing 22 : upper edyeisratlye ahdeasttyoofsaid gyid clements dBarequtter 26 :
partitijon Mfro2$ded oviekeash Sﬂlhtr'geﬂsﬂafteﬁé'@ugﬁef ¢ajidiosé ia@nolsipibrt ther inl et
openi ngs 32 cayi t 343 ; v%l vee.hréegber % e ecti op évn;aslte ui de) 20
36 - air-i nfAYSIBEIDRS Yh it Case BeRYX Ry aTpRes TP PoSPERIR RS VISt E A DS ncr al
border of ¥ s#ém:. Alspein tisk dP firesindchenahbte2pipbisysteimysthe fire resistant

main part of the valve member 34 can be supported by the grid

elements 37. Indeed, due to the soft and flexible outer edge 38, the

15 valve member 34 could be drawn downwards and could be stuck
beneath the level of the valve seat 24 in case of heavy overpressure or
fire in the waste pipe system.
Of course, it is also be possible to provide the elements of
- the grid 16 of the passages 14 with a aerodynamic drop-like shaped
20 cross section.

Finally, the valve body 10 is closed with an upper lid 40,
closing the upper edge 22 of the bowl-shaped housing 20 in a complete
air-tight manner.

The side walls 42 of the upper lid 40 are slightly conical

25 with the same purpose to facilitate the evacuation of condensed water.
For the same reason, the upper wall of the lid 40 is slightly rounded
and the inner surface of said wall are provided with radially arranged
ribs 44 to evacuate the condensation of water towards the periphery.

In case the pressure in the waste pipe drops below the

30 atmospheric pressure, the valve member 34, which lower surface is in
communication with the atmospheric air pressure and which upper
surface is in commuriication with the waste pipe pressure, will
promptly be tilted upwards, allowing the atmospheric air to enter
through the openings 30 and the vertical gap, created between the

35 valve seat 24 and the peripheral border 38 of the valve member 34,



50 : wupper lid 52 : guiding projections 62 : cavities (female guide) 64 :
val ve nenber 28 July 2003 11 CLAIM5 1. Air adm ttance valve fog jly2003
connection to a sanitary waste pipe system having a waste pi pe and mater
traps, the air admttance valve providing for admtting atnospheric air
into the waste pipe towards valve funct8on el enents of the valve in
response to a pressure reduction in the systemin order to protect the
water traps in the systemand to prevent discharge of contam nated air from
the systemto the atnosphere, the valve conprising a valve body including

val ve functy, reLQHErHa%sﬁ%és 1o ithe BiXARE nfdiho bl Aa IREPAI RdgR ed Lo be

connected tQq e waste pi t he tu ar ne avi ng an 1 nner space and
i ncl udi ng dﬁpﬂrﬁﬁéfe@ectl on whi ch tapers inwardly and upwardly so that the

cross section dimni 51hle§vatv@acmhgQBO&h@fmtvféﬂu%p@ﬂd SﬁCﬁeréul@r fHeesent an

upper coni cal rii | eagt t in the upper conical
portion whi%ge¢ E%MF%Y@*‘&PF f%ﬁf"t%%?“i‘\%é@l‘é"pg 'éCté‘P"t"r\%mteE}B%l ¢ menber

t owar ds 5t hethva)aleefmelmtbleom%hﬂ!dﬁmﬁﬁe saacweprwmei noaoaltdmymrl@ftsmgd upper
section and above f the tubul ar
rerber - ¢ e Var, B8 1 e MR BB R oo mnge AEE Tl el Lot e

bet ween t hedisprpleutiend fothet dig ﬁlqmpassalgembahlmmtie Madve bpdwadn tbé other cover
menber, saiy, @l ve nenber resting on a valve seat having a sealing surface

situated at a level in an horizontal pl ane %assi ng near,  the upger end of
the tubul ar nenber ar® ®desdtor pliaiy smd/a\tﬂ b drstgbution ohthe seat,

sai d valove dipFRew, ois iBpartadPRBAt Be {AGE s8N cd JOMR aizUNbAC ass% at | east
two at nospheri

alr inlet o penings bei n co i,on t | ower
surface of Qrﬁé(\tbé?%h ﬁ‘l?é’re gef“t“ﬁé‘q%'pf)@rm g{eﬁ%ﬁs tSH Wrerrber
being in coaquarhltoatﬁuecnotml sﬂnrfabe oﬁashteealplmbetsq'pétﬂﬁgsnmugh the at | east one
assage so as to cIo i e ste
BI pe gqual s or excee ﬁlél\r{?‘cggl;%séﬁgeﬁgnghlt %Vé‘g"aﬂbéﬁe} &freenber
in order tdotalesuréace Oéftthﬁsﬁpheﬂdw passage ahrqwsiselgeaomnoratlhe fuastienpi pe when
the prqsssuraeh&anw@satﬁ ﬂllps‘%ahﬁah?s? n% mbet&weﬁm%e'%fbﬁfeessure 28

July 2003 1la wher he val v rt er conprises an
bow - shapecP‘ﬁé&&F%S aﬂﬁeﬂht%?f@ ¥§ 8@%%@%@#&56 Kward the wiasts pwre

]powl tshagedsthgl dlﬁwlem @s toithalihiePBRARRE oF {HOGMWAL )t})&ﬁbaﬂgﬁd pairs of
irst and second chanper.s ers,be

communi cation with tx éWFBVﬁJFﬁﬁgfﬁiﬁgp?]&lbe Vagbsﬁﬁ“a 'B&ﬁﬂ‘fé‘éam%h are
provi ded i rliftirg possarnaff thred v bied meatmerd3 4 fromoit s chatiBdy st bealsg in _
communigal igihdthft IR W"id Y8 ln PREGGL AdeidieiRat Sndlgeisery S V1 o

t he passages 1 n 28 July
2003 12 2. o ﬁheamﬁvmmé@%ndéhad@@aldsuréawIe;ﬁtahwenm@r%w 24end| rst

ﬁa' rof chadmeemea@ddé o the WY W -8RA ed)fhoﬁla?d’g)gbs(gé??es%@wﬁi g thespaced in a
ori zontal crosb CtrIOI’l SO as tp O anced air flowwthin
the val ve HRRSFIDIE depressian zoapkLs %ﬁtgég‘é'é'clﬁsdl Hﬁntlo claim1, wherein the
air inlet openi ngs arla easeam@ed thanithe bpuhmsghmdtdﬂbelq:ramdatat ed outside
grfug??écgl)%gort hgx%v&flg}en\s%éuttﬂﬁg &%gtgsea{gest rtlﬁe sglafgler}&t & valvestat PPe’ edge
and corresponding valve member will have to be adapted. Instead of a
butterfly shaped valve member one could obtain a triangular or
shamrock shaped valve member.
Another embodiment of the invention, representing
30 another possible guiding arrangement of the valve member, is shown
on figure 10.
According to said embodiment the inner surface of upper
lid 50 is provided with at least two projections 52 (fixed male guiding
means) extending downwards until about the horizontal level H, and
35 engaging corresponding cavities 62 (movable female guiding means)
are provided on the main part of the valve member 64,



4. Air admttance valve according to claim1l, wherein the valve function
el ements conprising the val ve seat and the correspondi ng val ve ngnﬁﬁmﬁave
a substantially butterfly shaped sealing surface which is positioned in a
| ongi tudi nal direction with respect to the oblong valve body. 5. Air

adm ttance val ve according to claim4, ®herein the ratio between the total
surface within the substantially butterfly shaped val ve seat sealing
surface and the total surface left between the seat and the inner side of
t he bowl shaped housi ng, representing the possible depression zone, is |ess

than 1 so as to creat®pan®eda¥ivndll fifting oTANR vAl e tHEmbRY 6y NBger from the
val ve seat. Q. ttance.valve accordi ng to clai g\t , WHereln the total
3] &

Al r.,adm .
surface of Y é{ea‘i"f“;&ﬁeowJ Rt 18 cAvdHes (62 Bpanedns ¢ PERI G 1@ enent s i s
sugst ant i a: 5y f“ecpmlbnt@thmptper a}d S0r ;acﬁxi@;catsb&haiaririiﬂleatﬂeaewiiﬂgﬁveaxrd
substanti a . t surface of t sages, fromthe val ve
function ell!’a%;éﬁﬁlsé%ts%%t’reggﬁts%gﬁ%l g B%V‘gifsst gﬁ\‘yﬁfrgﬁgﬁchh}ﬁ‘{‘f%{ﬂéé val ve
accordi iy tpartlyamay, fraethe ait irdet diav duridgacke diftidpofiithe Mabve passage
t hrough theyQp@fkrVéd ve function elenents is substantially equal to the
inner surface of the tubular nenber. 8 Air admttance valve according to
claim1, wherein the HoR&d¢igtnimproge ghe gupdio® qlsanagtenistion tedy i s

provi ded wi fdpjBafibhs isancoslbaise 6é Atadd'6ui BE@Re@I. of the h o a s in g so as
to obtain a subst ans\;‘gl I%{F@%ual | y .spaced .and bal anced ajr, fl O\{V di stribution
f 4

within the body bet & PoSPRdpYENYPR, the gu! phihe valpyassage

gomiir dsl(Idhgam‘emﬁea @mngahstléﬁiry@arptiﬁlﬁllwﬁbﬁ@grmv\hﬁimrx_de§tciﬁﬂ W obpsinefOsi ]f ion.
. Air adni; Y O di o.claj. rein.the, coni.ca

shaped portflgl{t)ﬁ&gﬁytrﬁéyﬁﬁggﬁaﬁqﬁg%ﬁalﬁ%‘"g}ﬁ%e%(??grﬁ Wlmu&ﬁgﬂgc\y@g@d and

i s providedisvpart afttheceslyet mombar| pndryaimepas xeyfix et ansienguideswizantdhem

cl osed SeCtﬂnQQiblel?emélf Fﬁm E‘Zai%%r?fg@f[aﬁgd"iﬁct%d‘}dlgtettfc?gﬁxlb%!rm 1, wherein the

housi ng has an outer and wher ei e val ve sea nprises one
continuous sealing sulfHédays ehownithatithe sanapitnofishenvalveazeqarding

del i m tisng fohthesprevent lifiventibAchAUsighi Fidhht1P I PRV edowRACidspakY tb e
passages and .t{}e cI.oa?d 3?ct| ons, of the conical portion of the tubular
member.  2BSUAS BHFIMUTANCE Kalves i ¢t ance val ve according to claim 1,
wherein the val ve nenbke pusppsoofdhd eshbbidiam emdsed gueiribetighemamithde oper ati ng

val v accordyCE iR kel e HRANION WA Sl Lol it g€ sof wloaBifTer, °"°°
femal e gui avitgont fatling omtcafathenscapie of the éniventien gsi eliprgssehins the ovi ded on
the coveyr RIRAKIdY cldifhs.



val ve body 13. Air adm ttance valve according to claim1, wherein the valve
body has an inner surface which is provided with a gutter, conigghsiods
‘walls and radially arranged ribs for inproving the evacuati on of condensed
water. 14. Air admttance valve according to claim1l, wherein the valve
nmenber is made out of at least two difdfrent naterials, a main part of the
val ve nmenber being nmade out of hard, fire resistant material and a

peri pheral border part of the valve nenber being nade out of a relatively
softer, flexible material relative to material of the main part. 15. Air

adm ttance val ve accolegdiend dPtifd PdfRrdnceifiRirflst he openings and the
passages are respectively provided with grids. 16. Air admttance val ve

according to claim 15, wherein the grids are nade with el enents havi ng an
aerodynam ¢, substantiioal lowelr pptted f shepalvechoasingect i on. 28 July 2003 15
17. Air admttance v ?v_e alfl@ordi nlﬁ to claim15, wherein the grid conprises
a plurality of grid enth ar e Bﬁgt two of said grid el enents being
provi def with an enl d3gedppét abnsrad parpgoaer of 48i on capabl e of supporting the

al ve menber in the en r [ [ te pipe tem
Ant . Ast . A@]yl. AGY % AfES, k§ﬁag%§ﬁ°&{/a§%i;{h§f@pﬁffl Bt Iﬁéhg%yﬁ? A2 R }Syzo
) +e{ vql gb] X] ca] ca] ca]léa] paj¥agecagida] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca

Vlcha] ca] ca] ca] ca V] q%alUkgst paicéebhrambles@l ca AHIT7YN ° b
} xsnhc”XV] ca] ca] cal] ¢ cagcarf

a] ca] ¢ca] cal ca] ca] ca] ca] ca] ca] ca] ca
V] c”a] ca] ca] ca] ca] ca]’Caj 85%9 ‘g}%h’] %gcl}']’ﬂ"]’bé]‘%a] I:a ]b Joal cal cal
N *oRqp%&y’ "' ' 1 (((n)20@ oblorg BowlWieaped houdin@-yt oj e [ V] ca] ca] ca] ca] ca] ca]

gia]cga] cal] ca] cal] ca] czzi] cﬁ]psgl %a]g(é‘a(]fc&JecﬂSﬁ]ngai&a] ca] ca] ca]ca] ca]ca]ca]ca]c

24 : valve seat
23 : gutter
26 : partition

15 28 : closed sections of the conical portion 13
30 : air inlet openings
32 : cavity
34 : valve member
35 : projection (male guide)

20 36 : air-inlet opening grid
37 . supporting grid element
38 : peripheral border of 34
40 : upper lid
42 : side wall

25 44 : ribs
50 : upper lid
52 : guiding projections
62 : cavities (female guide)
64 : valve member
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elements and having:

a vertical tubular member adapted to be connected to the waste pipe,
the tubular member having an inner space and including an upper section
which tapers inwardly and upwardly so that the cross section diminishes
at an upper end of the upper section to present an upper conical portion;

at least two passages provided in the upper conical portion which
communicate air from the inner space of the tubular member towards the
valve function elements;

a cover member overlying said upper section and having a top wall
spaced above the upper end of the tubular member;

the valve function elements including a valve member situated
between the upper end of the tubular member and the top wall of the
cover member, said valve member resting on a valve seat having a
sealing surface situated at a level in an horizontal plane passing near the
upper end of the tubular member and being freely movable upwards from
the valve seat, said valve member having an upper surface and a lower
surface; and

at least two atmospheric air inlet openings being in communication
with the lower surface of the valve member, while the upper surface of
the valve member being in communication with the waste pipe system
through the at least one passage so as to close said valve member when
the pressure in the waste pipe equals or exceeds atmospheric pressure
and to open said valve member in order to create an atmospheric air flow
passage into the waste pipe when the pressure in the waste pipe is less

than the atmospheric pressure,
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the surrounding atmosphere via said openings which are provided in the
housing and said second pair of chambers being in communication with
the lower tubular member and the waste pipe system via the passages in

the upper conical portion of the tubular member.
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3. Air admittance valve according to claim 1, wherein the air inlet

openings are arranged in the bowl-shaped housing located outside the conical portion
of the tubular member, the housing having an upper edge situated about the valve

seat level.

4. Air admittance valve according to claim 1, wherein the valve
function elements comprising the valve seat and the corresponding valve member
have a substantially butterfly shaped sealing surface which is positioned in a

longitudinal direction with respect to the oblong valve body.

5. Air admittance valve according to claim 4, wherein the ratio
between the total surface within the substantially butterfly shaped valve seat sealing
surface and the total surface left between the seat and the inner side of the bowl-
shaped housing, representing the possible depression zone, is less than 1 so as to

create a maximum lifting power of the valve member from the valve seat.

6. Air admittance valve according to claim 1, wherein the total
surface of the air flow passage through the open valve function elements is
substantially equal to the total surface of the air inlet openings and substantially
equal to the total surface of the passages from the valve function elements towards

the waste pipe system.

7. Air admittance valve according to claim 1, wherein the total
surface of the air flow passage through the open valve function elements is

substantially equal to the inner surface of the tubular member.

8. Air admittance valve according to claim 1, wherein the housing of
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9. Air admittance valve according to claim 1, wherein the upper
conical shaped portion of the tubular member has an extremity which is closed and is

provided with at least two peripheral passages leaving between them closed sections.

10. Air admittance valve according to claim 1, wherein the housing
has an outer wall and wherein the valve seat comprises one continuous sealing
surface which extends downwards with a partition delimiting the space inside the
outer wall between respectively the passages and the closed sections of the conical

portion of the tubular member.
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12. Air admittance valve according to claim 1, wherein
the valve member is provided with female guiding means co-operating
with fixed male guiding means provided on the cover member of the

valve body

13. Air admittance valve according to claim 1, wherein the
valve body has an inner surface which is provided with a gutter, conical
side walls and radially arranged ribs for improving the evacuation of

condensed water.

14. Air admittance valve according to claim 1, wherein the
valve member is made out of at least two different materials, a main part
of the valve member being made out of hard, fire resistant material and a
peripheral border part of the valve member being made out of a

relatively softer, flexible material relative to material of the main part.

15. Air admittance valve according to claim 1, wherein the

openings and the passages are respectively provided with grids.

16. Air admittance valve according to claim 15, wherein
the grids are made with elements having an aerodynamic, substantially

droplet-shaped cross section.
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or fire in the waste pipe system.



