Non- Return Device Field of the Invention The present invention
relates to a non-return device. Particularly but not exclusively the
present iwoentiwnsisel ates to a non-return device for usecCTGcEbicgwetsseal
traps. Background to the Invention Traps, such as bottle traps or
convol uted pi pes, are wi dely used throughout the world to connect waste
fluid outlets from sinks, baths orNéA-RétueDevicethe |ike to a soil stack.
A conventional trap conprises an inlet and an outlet, and defines a
passageway f orjeld 8ftHd nvehitiosy fromthe inlet to the outlet. A conventional
trap is designed such that, in use, liquid is retained in the passageway to
provide a barrier he 1 J AR LV epL L. s and
gases fromthe Soiﬁ%%‘%%gn%@ggb%r?{%ﬁggé%I&ﬁhdeﬁu{értg@ qeﬁ)ticge'l%@gg?ﬂ?%%ndi ng
envi ronment . Whi | st convent.iongl traps are fair ef fective, there
are drawbac ksn°§$§8l&'isﬁ’FL/dt -qrﬁsgrﬂéﬂyerﬁpni @?aﬁﬁ%&? “PBFreQI/Br‘?ﬁP’@? fobiSE e
liquid seal to evaporate over a period of time, such that the gases in the
soi | stack arl€Uitbse¢yA@PS. prevented from escapi ng through the waste outl et .
This is particularly a 20 probl em where the waste outlet is not used
regularly and/or the trap is located in a hot or low humdity environnent

i n which the BatlkgrouneMapihvedhvention | ncr eased. It is also known
for a siphon effect to be established in a trap causing the liquid in the

trap to be sucked pgpsOkutheasd rsttle thiely &5makited pipss) :aPé'i\ﬂida@s%éd

Non-return devi ces have been used in conjunction with soil traps’to prevent
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causing a build up of fluid in the vessel. This can be unsi ﬂht,l and pronpt
concern of a ¥l @éﬁ@'g@ﬂdnd%ﬂwea.passagewav TPk liguigotok filemiuframrthe JRlgé e ithaal

non-return devices to turn inside out when there is a pressure differential
across the detlet Aeovoventianal drap isi dgsigned such that, in use, liquid is retained in

the passageway to provide a barrier between the inlet and the outlet,
preventing odours and gases from the soil stack passing through the trap into
15 the surrounding environment.

Whilst conventional traps are fairly effective, there are drawbacks
associated with them. It is known, for example, for the liquid seal to
evaporate over a period of time, such that the gases in the soil stack are no
longer prevented from escaping through the waste outlet. This is particularly a

20 problem where the waste outlet is not used regularly and/or the trap is located
in a hot or low humidity environment in which the rate of evaporation is
increased.

It is also known for a siphon effect to be established in a trap causing
the liquid in the trap to be sucked out of the trap, thereby breaking the liquid

25 seal.



10pressure on soil stack side of the non-return device, thereby negating
the effect of the non-return device. Summary of the Invention

Accor di ngwbaoa/deisist aspect of the present invention thece/Ggeoproyisded a
15non-return device for use with a waste trap, the non-return device
conprising: a sealing portion having first and second sheet nenbers; a

device inlet; a déoncetomt deviceaidve been used ihrégmuridtion WRK tolintr@¥e di ng
fluid conmuni cati on between the device 20inlet and the sealing portion, the

t e . . ; ,
ransi tion popéjyei dadvd oM HRBERSt gfl#aécée’é?lﬁﬁmwgbﬂt'n the trap.in ke 80ént of the

enbodi nent, providing a non-return ransition portion having
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5 non-return device may restrict the flow through the waste outlet and causing a
build up of fluid in the vessel. This can be unsightly and prompt concern of a
blockage in a user.
It is also known for conventional non-return devices to turn inside out
when there is a pressure differential across the device resulting in a higher

10 pressure on soil stack side of the non-return device, thereby negating the

effect of the non-return device.

Summary of the Invention
According to a first aspect of the present invention there is provided a
15 non-return device for use with a waste trap, the non-return device comprising:
a sealing portion having first and second sheet members;
a device inlet;
a device outlet; and
a transition portion providing fluid communication between the device
20 inlet and the sealing portion, the transition portion having a convex section of
wall.
In one embodiment, providing a non-return device with a transition
portion having a convex section of wall, allows fluid to build up in the
immediate vicinity of the sealing portion, permitting a larger volume of fluid to

25 Dbe held by the device, resulting in a greater flow rate through the device. The



convex shape is also resistant to turning inside out in response to a
pressure differential across the device, as the pressure has to overcone

t he bi as wb 2bhwetsiansi ti on portion which is to a bowed eutr/grofomersati on.
The sheet nenbers may be noveable froma sealed position, in which 5 the
menbers are at |least partially in surface contact, to an open position, in

whi ch t he nmengmewvexahapéos aRd @etantay tardingwisidfe dltindebpovden® 4 possdune
device inlet to the device outlet, the sheet nenbers being biased to return

to the seal edyipg@ntibPatrbsOtRd HEviORSA MeSirebaite HioldiRicdrhalkite bRasiiranent ed

fromflowng fromthe device outlet to the device inlet. 10The non-return
device may b 4l ded, . - | 0| ' I . Alternatively, the
non-return d:t&élﬂc%ﬁe“o?r‘agorgéegw?r%f@é%og%ﬁ?)ng?%%r&?o he inlet may be
circular. Acirculgr inlet facilitates installing the nop-refurn device in
i pes and ot her ool B BEMPRES MRYDe moveable from Axeald BpSHA). BaubPased
to an open position. Biasing the inlet to an 15 open position ensures

opt i num pé&r f dheaRembers areatiiast partially in surfaga costamddionamopentrositignetin may
be stiffened. Stiffening the inlet assists in biasing the inlet to the open

posi tion. whicf ltlee merebernsegrelfercedcapartibpia fidvaoé #uidRtowingl ifroon thecdevioe ar
flange stiffens the non-return device inlet, ensuring optinmm perfornmance.

20The sheet nREPS ThaRIeVitf bifetd the ANeBR I ErhB&RE BeiRg IHidRE] td PEURPEItRE tO
the device outlet. The sheet nenbers may define the device outlet. In one

enbodi ment ”C}.(;%ﬁfléd)‘ﬁogﬂ{oh B Bfe b’}g%dn' @p@ﬁibn Libr W& AIROR PRiVertdtf fidbret

menbers may ne at least one
flowing from the device outlet to the device inlet.

10 The non-return device may be moulded, for exampie injection moulded.
Alternatively, the non-return device may be compression moulded.
The inlet may be circular. A circular inlet facilitates installing the non-
return device in pipes and other conventional fittings.
The inlet may be biased to an open position. Biasing the inlet to an
15 open position ensures optimum performance of the device.
In one embodiment, the inlet may be stiffened. Stiffening the inlet
assists in biasing the inlet to the open position.
The inlet may be a circular flange. Providing a circular flange stiffens
the non-return device inlet, ensuring optimum performance.
20 The sheet members may define a flow path from the transition portion
to the device outlet.
The sheet members may define the device outlet.
In one embodiment the flow path may be non-linear.
In this embodiment the sheet members may define at least one bend or

25 kink.



25ki nk. In this enbodi nent the bend or kink may extend across the
sheet nenbers in direction perpendicular to the direction of the flow path.
Such an avoanpawesls provi des a contact seal al ong the | ecgtdB20fo/dobssbend or
ki nk between the first and second sheet nenbers. 5In one enbodi nent there
may be one ki nk. The sealing portion may conprise a plurality of sealing

portion sections, |paki emrBddir@nptie bomd 6ERihk dapextadd adicysant shaebend or
ki nk. Each sealing portion section nay be |inear. n an

I
enbodi ment WhgeeHdhe e dirsctRRSdrbEKdictBR 1AM Sird2ebWes thd Asw b3t €8LEMYn
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portion sections adjacent t y etween 11 nthis

angle my be 1530 Ent by BEs SR sheralehy Y65 iendth ohlrl: SREOLERR oo "Chnan

0.5mm thick At |east, a_porti,on of each sheet nenber may be | ess than 0.3mm
thick. 15 At %%@néh%SFﬁtia@H sscoRd Shesh@eMbReher nay be 0.1 millinetres

t hi ck. Thi nner sheet nenbers provide inproved sealing performance and
reduce matderial co§tane emmbodimeasnt theretyeay peranedtinkay be adj acent a sealing
portion section. In supplenents, the sheet nenbers nay be a variable
t hi ckness. 20Thi cKEe sealinggrtiom midyecarhprde apidrality diskplidy podiodi st orti on.
The non-return device may conprise silicon.
sections, each sealing portion section being adjacent, a bend or kink.
Each sealing portion section may be linear.
In an embodiment where there is one kink, the angle between the
10 sealing portion sections adjacent the kink may be between 110° or 170°.
In this embodiment, the angle may be between 120° to 160°.
In this embodiment the angle may be 135°.
At least a portion of each sheet member may be less than 0.5mm thick
At least a portion of each sheet member may be less than 0.3mm thick.
15 At least a portion of each sheet member may be 0.1 millimetres thick.
Thinner sheet members provide improved sealing performance and reduce
material costs.
The sheet member portion may be adjacent a sealing portion section.
In supplements, the sheet members may be a variable thickness.
20  Thicker sections in the sheet members help avoid distortion.
The non-return device may comprise silicon.
The non-return device may, most preferably, comprise liquid silicon.

Each sheet member may comprise a first edge and a second edge, the

edges being parallel to the flow path.



The non-return device may, nost preferably, conprise liquid silicon. Each
sheet nenber may conprise a first edge and a second edge, the edges being
paral | el wo 20heisdiow pat h. I n one enbodi nent, treTi@B2810/BRBEL
menber first edge may be joined to the second sheet nenber first edge and
the first sheet nmenber second edge may be joined to the second sheet nenber

second edge. The dheele embbdimentEtiie fiesttihasehentbdrifestsadyeattap ®@l jbined tby
resilience. 5In one enbodinent the first and second sheet nenbers nay

conpri se at |paslecOnd sRESHBMHERRRRledgBizvi the fﬁ&@@e?n%rﬁbé}réé\ébﬁe%db@ bring
t he sheet nenbers together and assi st |n mal ntai ni ng a seal

Addi i onal |y ey BLlSHBAY Y Yocd BFsddi e, SEERARL Aot morbers may

conprise at | east IR stl en| N en| ng hbers permt thinner

10 material to be r th sheet er d he resj. st the device
turning inside out%g’?‘?é rstrgagl bﬁ%&%ﬁf@%?fﬁﬁ@@??ﬁ{m by cesiiencer
pressure being on the outlet side of the non-return device. In an
enbodi men®, the bilagineemeedirent thelfitshand seeerthEhectToambess may Jeemprise sane.
15The bi asi ng nmenbers and/or the stiffening nenbers may be first and second
ribs. Tatdedstraste biadingwmyerabaneBiasirigemembers aenprvidad totbrdgbe and t he
second rib may connect the sheet nmenmber second edges. The ribs may extend

the full | engéH@éPinérh@a:%h@@éth@Eah@rags.sema.rﬂa.hﬁug@yeém as the first and
second sheet nenbers to the seal ed
Additionally or alternatively, the first and second sheet members may
comprise at least one stiffening member. Stiffening members permit thinner
10 material to be used for the sheet members and help resist the device turning
inside out when exposed to a pressure differential, the higher pressure being
on the outlet side of the non-return device.
In an embodiment, the biasing members and the stiffening members
may be the same.
15 The biasing members and/or the stiffening members may be first and
second ribs.
The first rib may connect the sheet member first edges and the second
rib may connect the sheet member second edges.
The ribs may extend the full length of the sheet members.
20 The ribs may bias the first and second sheet members to the sealed
position.
Each rib may be more than 50% of the thickness of each sheet
member.
Each rib may be more than 50% thicker than the sheet members

25 combined.



posi tion. Each rib may be nore than 50% of the thickness of each
sheet nenber. Each rib nay be nore than 50%t hi cker than the
sheet nmermvensiiABiasnbi ned. The ribs may extend wpTigB20fv@obrsansi ti on
portion. The ribs also add stiffness to the transition portion and help
resi st the device turning inside out when exposed to a pressure

di fferential, the Thegitsy mayexticup s the Pandilich poitibat Thedtbsélsb lxdd
non-return device. 5In an enbodi nent where the device is injection noul ded,

the seal ing pgifthbe e tPehsMIH H6dohand Hé?ﬁ"r%ﬁ?%’t eéid%iv[&% tArriif¢ ilsiddu@d core.

The core may be 0.2mm thick. The core may 1n a highly polished surface
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will provide a,very simqmoth sealing portion internal surface. The snoot her

the surface, Q‘ﬁ@?ﬁ%ﬁ@?&%”%‘r@%%%ﬁgpﬁri al will "stick" to one another and

i nprove the sealing properties of the seal. In this enbodinent, the

nmoul di ng Bool shelln apMbodiment where thexdadew isi isjiestion maulded,sbesesling The

pol i shed surface portion may also be in the region of the sealing portion.
portion may be moulded in a tool comprising a shell and a core.

The core may be 0.2mm thick.

The core may include a highly polished surface portion.

The internal surface of the sealing portion may be formed against the

10  highly polished surface portion. A highly polished core surface will provide a
very smooth sealing portion internal surface. The smoother the surface, the
more the surface material will "stick" to one another and improve the sealing
properties of the seal.

In this embodiment, the moulding tool shell may also comprise a

15 polished surface portion. The polished surface portion may also be in the
region of the sealing portion.

According to a second aspect of the present invention, there is
provided a non-return device for use with a waste trap, the non-return device
comprising:

20 a sealing portion having first and second sheet members at least one
sheet member comprising at least one stiffening member;

a device inlet;

a device outlet; and

a transition portion providing fluid communication between the device

25 inlet and the sealing portion.



According to a second aspect of the present invention, there is provided a
non-return device for use wwth a waste trap, the non-return device

conpri si ngo 28D@es@mal i Nng portion having first and secondpshasomebesss at

| east one sheet nmenber conprising at | east one stiffening nenber; a device
inlet; a device outlet; and a transition portion providing

fluid comuni cati dmohetentissdimbet, pesvididgabstiffeRingamenttier peemits rathjrever i on.
I n one enbodi nent, providing a stiffening menber permits a thinner nmateri al

to be used fGpafchel t%htféeﬁséﬁfg?%ésh%@ RBrribBrd, WHich IFPILAY RRplohes #Rabédithg
properties of the sheet ne ers e stiffening menbers addltlonally help

resist the d r t

the 5hi gher Y CEgupY ol e rivioBls s %‘ﬁ‘?@f”}e‘ﬁ%eﬁ%%%'?@?ﬁ?w heffi Ce. The
transition portio ave .a con tion of A third
aspect of tﬁéeaﬁkﬁ@ﬁéywqwﬁ@msms' eorbRfen sadred aressierdfiemhiabifee  or
use with a waste trap, the non-return device conprising: a sealing portion
having fi Pst highersessie dieing omthbevtist side pithetnasneturn daviee: nenber

conprising at |east one biasing nenber;
The transition portion may have a convex section of wall.

According to a third aspect of the present invention, there is provided a
non-return device for use with a waste trap, the non-return device comprising:

a sealing portion having first and second sheet members, at least one

10 sheet member comprising at least one biasing member;

a device inlet;

a device outlet; and

a transition portion providing fluid communication between the device
inlet and the sealing portion.

15 In one embodiment, providing a biasing member to bias the bias the
sheet members together further improves the sealing properties of the non-
return device.

The transition portion may have a convex section of wall.
It will be understood that features listed as non-essential in respect of

20 the first aspect may also be applicable to the second and third aspects and

are not repeated for brevity.

Brief Description of the Drawings
An embodiment of the present invention will now be described with

25 reference to the accompanying drawings in which:



a device inlet; a device outlet; and a transition portion providing
fluid conmuni cati on between the device inlet and the sealing portion. 15In
one enbodwvorniyospsievi di ng a bi asi ng nmenber to bias the lprassEbe/mbset
menbers together further inproves the sealing properties of the non-return
device. The transition portion may have a convex section of wall.

It will be understigerethigta pespucire Viewtsfh aon-rstarredeviod matording tespect  of
20 the first aspect nay al so be applicable to the second and third aspects

and are not rfﬁge@ﬁﬁéehiﬁgnt Qfﬁ\éiﬁréserﬁifihﬁéntfa?r?c” ption of the Draw ngs

An enbodi ment of t present invention wll now be described with 25
reference to the Y] raw ngs. . i Leh: . i elis a
per spective view %ﬁ&%@%ﬁ% ggar ﬁéﬁ%'?/ig%é’d @%Ygrﬁﬁjnegd%vt')ceaoﬁ‘ Ii:'ElsJ%'wie’nbodi ment of

the present invention; Figure 2 is a side secti iew th h the devi
of Figure 1; Figu églgeii'sg? Elehavgﬁ',@ee63?%\(@3‘('?\0'33%@%@@& 'ﬁé@ﬂcg ofe e

Figure 1; 5 Figure 4 is a cut away perspective view of part of the device of Figure
1,
Figure 5 is a partially cut away front view of the device of Figure 1;
Figure 6 is part of the section view marked 6-6 on Figure 5;
Figure 7 is a plan view of the device of Figure 1; and
10 Figure 8 is a close up section view of part of the device of Figure 1.

Detailed Description of the Drawings
Referring to the Figures and particularly to Figures 1, 2, 3, 6 and 8, a
non-return device, generally indicated by reference numeral 10 for use with a
15 waste trap is shown. The non-return device 10 comprises a sealing portion
12, having first and second sheet members 14, 16, a device inlet 18, a device
outlet 20 and the transition portion 22 providing fluid communication between
the device inlet 18 and the sealing portion 12, the transition portion 22 having
a convex wall section 24 (best seen in Figure 2). The sheet numbers 14, 16
20 are moveable from a sealed position, as shown in Figures 1-8, to an open
position (not shown) in which the members 14, 16 are forced apart by a flow
of fluid flowing from the device inlet 18 to the device outlet 20, the sheet
members 14, 16 being biased by resilience from the open position o the

sealed position such that fluid in the opposite direction is prevented.



S5Figure 4 is a cut away perspective view of part of the device of Figure 1;
Figure 5is a partially cut away front view of the device of Figure 1;

Fi gure 6 we 2pards1zaf t he section view marked 6-6 on Fi gureTHB2bioguess7 is a
pl an view of the device of Figure 1; and 10Figure 8 is a close up section
view of part of the device of Figure 1. Detailed Description of the

Dr awi ngs RefRnoviding adevive ) guwbichandegtiorn ofctheawvali 24 of Fheytrapsitidn 2,
3, 6 and 8, a non-return device, generally indicated by reference nuneral

10 for use wigdttien 23 ivadhoex,raiowssfop ROMEId Upf AAiY inethertrarftioncgordien 22,
conprises a sealing portion 12, having first and second sheet nenbers 14,

16, a device jj Eﬁéfmﬂq%diaﬂe IR SorHE Egélirﬁp&@i@nﬁtﬁ'. Eﬁg{‘@%gﬁéf@s Hﬁéﬂ)é?ﬂn 2

b f :
provi ding fluid conmuni cati on’between t device i and the seafing

portion 12, t ransition. pordion 22 havin nyex | L~section 24 (best
Seen 1n Fioud 105 s2H8 bRMRTA Hioteing e BRof GBMORYs 10 PRl balsa  oc
position, _as shown in Figures 1-8, to an open _position (not shown) in which
the menbers 1he Beved-gut hakug efpte: tragsition IRANIYY 22 facitates@ReyngG Ginthde
device inlet 18 to the device outlet 20, the sheet nmenbers 14, 16 being

bi ased by residaleshpertionot®.t Hefoopsamplssithe dranstionportierawadl seotion 2drhasliah
that fluid in the opposite direction is prevented. Providing a

device 10 i n ouncabe apofil i that dé it e waived 2iweirds$, hehd nesightt iop fluddriidsono 22 is
convex, allows for a build up of fluid in the transition portion 22, in the

| mredi at e vi viiéomefing faisBRbiRLMAIH 2hdde LB g idah RS throlign GReNi N

of the sealing portion 1 orcing the sheet nenbers 14, 16 ap

, DYy
because 5 th ou of, r it i facilit S
openi ng of tﬁde&gaéégﬁlgd tg&?@%ﬁf‘ﬁrﬁz.th‘%@e#&?ﬁ%gﬁp eé,)gg hg@\r’vﬁﬁigi '?i@rﬁ‘%@%&i on
wal | secti,on 24 .h concave profj that is it is curved |nwards,. the
wei gt of OF 1 it d8e TR SR A2, e PRer e, kotmie S IUET whitioresiaias o
fluid can flow through the device 10. Furthernore, the greater the vol une
of fluid whi cMthis, fasrx@miie, he wingli withhibet reshlli thabwhesr sash there ishless ower
the volune of fluid which remains within, for exanple, the urinal, with the
result that wuossibiggdf a beeethiskihggbe pobwmil lis bidckedf Rurtlsearmdraith&icogveke
urinal is blocked. Furthernore the convex wall section 24 has a natural

bi as away fr agalt Sectiin 2€hadm Ratufdl Miad Bnaydion iise dretiich Mo itsldougaghéo be
overcone by a pressure from bel ow the device 10 15 which may be acting to

te::: gt |t ES gg;’i)dgliﬁ’]e 0 3@@%29%9 bB JVeFcSHEBY PhrésBIERBHT BeldlW thedVidetho
15  which may be acting to turn the device 10 inside out in the event of a pressure
differential existing across the device 10.
The first and second sheet members 14, 16 are joined at their edges
by the first and second ribs 26, 28. Referring to Figure 6, each rib 26 has a
square cross section 1Imm x 1mm. Figure 6 also most clearly shows the
20 sheet members 14, 16 which are 0.1mm thick.
The device 10 is injection moulded and a tool (not shown) comprising
two shells and a central core. The central core is 0.2mm thick indicated by
letter "A" on Figures 6 and 8. The provision of the ribs 26, 28 stiffen the

sealing portion 12, permitting a thin material to be used for the sheet

25 members 14, 16. A thin material provides improved sealing properties,



The first and second sheet nenbers 14, 16 are joined at their edges by the
first and second ribs 26, 28. Referring to Figure 6, each rib 26 has a
square crwesaBis1eN 1mm x 1nm Figure 6 al so nost cl earcy/cBr0omsorise 20
sheet nmenbers 14, 16 which are 0.1nmthick. The device 10 is

i njection nmoul ded and a tool (not shown) conprising two shells and a
central core.redfi€esesstiand vy I8ss sedistanite td AL HorEthrygh BHe @svicehioon
Figures 6 and 8. The provision of the ribs 26, 28 stiffen the sealing

orti on 12, RRIIhE it 18 B haTBLAEE 20, L orte i BRb Adiero BRI 1nEogRIERT S

14, 16.A th| n material provides inproved sealing properties uces cost

and has less r a e fluid flowing through the device 10 fromthe
inlet 18 to trﬂgmhgt Jg% %%g?ﬂ%er“ bs 26 also act to bias the sheet merrbers

14, 16 together. e l| n ortion 12 al so incorparates a kink
transverse to the% 8?? geﬁ'%‘f 1$I%ﬁ%"’fq069@rtaf*ﬁ%adﬂmf kY H@O?‘@ésﬁéo thee
kink 30 forces a contact seal between the sheet nenbers 14, 16. Referring
to Fi gure52, ditestien of Suidiiayethraugh tmdavice 38 rnthe kink @8farasisca sortact seatber s
14, 16; at the kink 30, at the outlet 20, and at the entry 32 to the

seal i ng portibetwéen tidahkeehinedtbeérs 14)cH8. edRbfermiegito idures2, thesd argtheet i on
section 34 and a 10 second sealing portion section 36, the first and

second seal i NEaRQErtAd pﬁﬁ%'%ﬁe@ﬁth@@hé’@t‘ rﬁGn'JUeP@fM %*datéthéwgo 24t th8
angl e indicated by letter "B" on Figure 2 of device inl et

18 i s defi nedod?%t ga érﬂﬁ §{thf|@rﬂﬂﬁ3§§ot%dhﬂé$orﬁ5rﬁ ge 38 acts to hold the

devi ce 10 open and provi des an ’‘engage or 15 engaglng t he

device 10 W|tha us_nodi fi.cations

ot ovenent s coul d KRG FQO%@A)&&W@%@?&S? e REon chomnd 2
departi ng fromthe scope of the invention. For exanple, although the device
10 i s shdfn Wecandnsealtige PRTtNN SeHonr 3Gmihe Kirstk @andoseeonsk s%agpmraped a
two ki nk device having a flow path through the 20 sealing portion which
coul d be S-srotidn®B4¢36!kihg lineghapa .arranged at an angle indicated by letter "B"

on Figure 2 of 135°.
The device inlet 18 is defined by an inlet flange 38. The inlet flange 38
acts to hold the device 10 open and provides an engagement portion for
15 engaging the device 10 with a trap (not shown). B
Various modifications and improvements could be made to the above
described embodiment without departing from the scope of the invention. For
example, although the device 10 is shown with only one kink, two or more

kinks could be incorporated, a two kink device having a flow path through the

20 sealing portion which could be S-shaped or could be U-shape.

10



Clainms 1A non-return device for use with a waste trap, the non-return
device conprising: a sealing portion having first and second sheet nenbers;

5a devi cewonbatgs1msdevi ce outlet; and a transiti omrcp@r20m0oprsevi di ng
fluid communi cati on between the device inlet and the sealing portion, the
transition portion having a convex section of wall. 10 2. The non-return

devi ce of cl aChaims wherein the sheet nenbers are noveable froma seal ed
position, in which the nenbers are at |east partially in surface contact,

to an open pogiti O .ndmlrettiincCheVibE fO7E 1HE Wit howheCRsh afhrr horb.yetaﬁf ldevicef
fluid flomwng fromthe device inlet to the device outlet, the sheet 15

menbers bei ngcc?.heﬁgﬁ to return to the sealed position fromthe open
position such SP'ui dis prevented fromflowi ng fromthe device outl et
to the device inlet. 3. The non-return device of either of clainms 1 or 2,
wherein the non-rét a$ﬂlnm§pggay@gifﬁf%%qqe§%cqp&ﬁ%_mernberphe non-return
device of either of claims 1 or 2, wherein the non-return device is

conpr essi &n noul deddevigs siet/ 061515PCT/ GB2010/ 002158

a device outlet; and
a transition portion providing fluid communication between the device
inlet and the sealing portion, the transition portion having a convex section of
wall.
10
2. The non-return device of claim 1, wherein the sheet members are
moveable from a sealed position, in which the members are at least partially
in surface contact, to an open position, in which the members are forced apart
by a flow of fluid flowing from the device inlet to the device outlet, the sheet
15 members being biased to return to the sealed position from the open position
such that fluid is prevented from flowing from the device outlet to the device

inlet.

3. The non-return device of either of claims 1 or 2, wherein the non-return

20 device is injection moulded.

4. The non-return device of either of claims 1 or 2, wherein the non-return

device is compression moulded.

11



5The non-return device of any preceding claim wherein the inlet is
circular. 6. The non-return device of any preceding claim wherein the

i nl et isWwbizap@ed131® an open position. 7. The non-retur pcimB20®/02158ny
preceding claim wherein the inlet is stiffened. 108. The non-return device
of any preceding claim wherein the inlet is a circular flange. 9.The
non-return desi ce THe aon-ret@aedevige cdfaany prbesding dlaien, siheteinretiibeintetdef i ne
a flowpath fromthe transition portion to the device outlet. 15 10. The
non-return deyicggrof any preceding claim wherein the sheet nmenbers define
the device outlet. 11. The non-return device of any preceding claim
wherein the flow path is 20non-linear. 12. The non-return device of any of
clains 1 to 10, wherein the sheet nenbers define at |east one bend or kink.

6. The non-return device of any preceding claim, wherein the inlet is

5 biased to an open position.

7. The non-return device of any preceding claim, wherein the inlet is
stiffened.
10 8. The non-return device of any preceding claim, wherein the inlet is a

circular flange.

9. The non-return device of any preceding claim, wherein the sheet
members define a flow path from the transition portion to the device outlet.

15
10.  The non-return device of any preceding claim, wherein the sheet

members define the device outlet.

11. The non-return device of any preceding claim, wherein the flow path is

20 non-linear.

12.  The non-return device of any of claims 1 to 10, wherein the sheet

members define at least one bend or kink.

12



WO 2011/ 061515PCT/ (B2010/ 002158 13. The non-return device of claim 12,
wherein the bend or kink extends across the sheet nenbers in direction

per pendi cwbaniosi1tiee direction of the flow path. 514. ThecmaB2osvoerrssdevi ce
of either of clains 12 or 13, wherein there is one kink. 15. The
non-return device of any of clains 12 to 14, wherein the sealing portion

conprises a pl3iral THe/nof-rétaat HoGceOf tiadh 126 WheslA the BeRd D8 RInkrextésds | on
10section being adjacent, a bend or kink. 16. The non-return device of

claim15, wh E i i@t i ' [ i d S
on- ret ur . de 2 B 1 e e R O Bl b O A o P i m 14,
wher ei n, V\herf?ov\t]pgﬁ: is one kink, the angle between the sealing portion

sections adj acen 7%e kink is between 1100 and 1700 . 18. The
non-return device of claim17, wherein the angle is between 120 20to 160.
19. The non-return device of claim 18, wherein the angle is 135. 20.

The non-return device of claim 15, wherein at |east a portion of each 25

sheet nmener 14 | eEre nonrmretormsdavicaiof Rithe cfaiaingsisbas i wias2ol heos Blose
kink.

15.  The non-return device of any of claims 12 to 14, wherein the sealing
portion comprises a plurality of sealing portion sections, each sealing portion

10  section being adjacent, a bend or kink.

16.  The non-return device of claim 15, wherein each sealing portion

section is linear.

15 17. The non-return device of either of claims 15 or 16 when dependant on
claim 14, wherein, where there is one kink, the angle between the sealing

portion sections adjacent the kink is between 110° and 170°.

18.  The non-return device of claim 17, wherein the angle is between 120°

20 to 160°.

19.  The non-return device of claim 18, wherein the angle is 135°.

20. The non-return device of claim 15, wherein at least a portion of each

25 sheet member is less than 0.5mm thick

13



21. The non-return device of claim?20, wherein at |east a portion of each
sheet nmenber is less than 0.3mm thick. 522. The non-return device of claim
21, wher ewvo2at1/deemast a portion of each sheet nmenber is @ci/gB2bioimetsses
thick. 23.The non-return device of any of clains 20 to 22, wherein the
sheet nmenber portion is adjacent a sealing portion section. 10 24. The
non-return device of any preceding claim wherein the sheet nenbers are a
vari abl e thickness. 25. The non-return device of any preceding claim

wherein the nen-r ety Rord-PEtAM G6viEQ BPEIaRR 205 WhbFER at 12t aybgti Br E&LHIT N

device of claim 25, wherein the non-return device conprise rquid silicon.

20 27. The norgr{?%iﬁgeg?g&%g?&sqbgﬁpw%rﬁ@gﬁ‘iggf ng cl ai m when dependant on claim

9, wherein eac nmenber irst edge and a second edge, the
edges being parallel to the flow path.

5 22. The non-return device of claim 21, wherein at least a portion of each

sheet member is 0.1 millimetres thick.

23.  The non-return device of any of claims 20 to 22, wherein the sheet
member portion is adjacent a sealing portion section.

10
24.  The non-return device of any preceding claim, wherein the sheet

members are a variable thickness.

25.  The non-return device of any preceding claim, wherein the non-return

15 device comprises silicon.

26. The non-return device of claim 25, wherein the non-return device

comprises liquid silicon.
20 27. The non-return device of any preceding claim when dependant on

claim 9, wherein each sheet member comprises a first edge and a second

edge, the edges being parallel to the flow path.

14



WO 2011/ 061515PCT/ GB2010/ 002158 28. The non-return devi ce of claim 27,
wherein the first sheet nenber first edge is joined to the second sheet
menber fiwetoadgesiand the first sheet nenber second edgeciraB20iomeadis8o t he
second sheet nenber second edge. 5 29. The non-return device of any
preceding claim wherein the sheet nenbers are biased to the seal ed

position by rzssil iHRCRon-PEUIMEeViBd OF Blaih 270 @hefsin Ahe AR sREECHBHIMEr fifsti M
wherein the first and second sheet nenbers conprise at | east one biasing

member. 10 3y rc;:‘i-)rig‘joiﬂeﬂwﬁﬁéjéébd?ﬁvérfe"et?ﬁerﬁﬂ)@riﬁ?}f@écgﬁér’]‘gﬁﬂn@r%fgrsbghéétrSt and

second sheet s conprise at |east one sti 32. The
non-return deyi f alm31, wherein the biasing nenbers and, 15 the
Stitfening maliboper e 0 Bde bheRT0 e S8 aehT Surel MBS Set ok of
claims 30 to 32, wherein the biasing nenbers and/or the stiffening nenbers
are first and second ribs. 2034. The non-return device of claim 33, wherein
the first rib connects the sheet nenber first edges and the second rib
connects bhe ZheetTheendrretvsrdavice dfany paxeting daim rwhenein thevsheet of ¢l ai m
34, wherein the ribs extend the full

members are biased to the sealed position by resilience.

30.  The non-return device of any preceding claim, wherein the first and
second sheet members comprise at least one biasing member.

10
31.  The non-return device of claim 30, wherein the first and second sheet

members comprise at least one stiffening member.

32.  The non-return device of claim 31, wherein the biasing members and

15 the stiffening members are the same.

33.  The non-return device of any of claims 30 to 32, wherein the biasing

members and/or the stiffening members are first and second ribs.

20 34. The non-return device of claim 33, wherein the first rib connects the
sheet member first edges and the second rib connects the sheet member

second edges.

35.  The non-return device of claim 34, wherein the ribs extend the full

25 length of the sheet members.

15



25 length of the sheet nenbers. WO 2011/061515PCT/ GB2010/ 002158 36. The
non-return device of either of clains 34 or 35, wherein the ribs bias the
first andweesnndimbeet nmenbers to the seal ed position. P8T/GBre10monts8Et Ur N
device of any of clainms 33 to 36, wherein each rib is nore than 50% of the
t hi ckness of each sheet nenber. 38. The non-return device of any of clains
33 to 36, wherein each rib is nore than 50%t hi cker than the sheet nenbers
conbined. 10 39. The non-return device of any of clains 33 to 38, wherein

the ribs exteggl Umﬁ@nén?e&?ﬁﬂgblké%r?ﬁﬁg ?P&am&s‘@m?@g Wﬂé‘reﬁr’?fﬁérﬁhsdﬁi‘égc.e of

any precedi ng clai mwnen dependant o arm erei wher e evi ce

s 1 nj ection @Byl dedy L% eedelhdifbliss the sERLh Hadih @ tool comprising a

shell and a core.

5 37. The non-return device of any of claims 33 to 36, wherein each rib is

more than 50% of the thickness of each sheet member.

38.  The non-return device of any of claims 33 to 36, wherein each rib is
more than 50% thicker than the sheet members combined.

10
39.  The non-return device of any of claims 33 to 38, wherein the ribs

extend up to the transition portion.

40.  The non-return device of any preceding claim when dependant on
15 claim 3, wherein, where the device is injection moulded, the sealing portion is

moulded in a tool comprising a shell and a core.
41.  The non-return device of claim 40, wherein the core is 0.2mm thick.

20 42. The non-return device of either of claims 40 or 41, wherein the core

includes a highly polished surface portion.

43. The non-return device of claim 42, wherein the internal surface of the
sealing portion is formed against the highly polished surface portion.

25

16



41. The non-return device of claim40, wherein the core is 0.2mmthick.
2042. The non-return device of either of clains 40 or 41, wherein the core
i ncl udes wohbghlsysipol i shed surface portion. 43. The non- pergBthoREe of
claim42, wherein the internal surface of the sealing portion is forned
agai nst the highly polished surface portion. 25 WD

2011/ 061515PQH, CB2EOASH kbt dévice bhanyefclbRisIA0 161881 whedin Biymelidingi ns 40
to 43, wherein the noulding tool shell also conprises a polished surface

porti on. 45:toa_I'Eg1le'ﬂCHI’s'c§ E%Mbnségegiﬁgg?pét%g&@éd% [%}ﬁoﬂher ein the polished

surface portion sintheregio e sealing portion. 46. A non-return
device for use with a waste trap, the non-return device conprising:
a sealing portion having first and second sheet nenbers at |east one 10

sheet nenber conprising at |east one stiffening nenber; a devjce inlet; a
devi ce out | etd5 gﬁdl'he noh-return device of claim 44, wherein the polished surface portion

5 isin the region of the sealing portion.

46. A non-return device for use with a waste trap, the non-return device
comprising:
a sealing portion having first and second sheet members at least one
10 sheet member comprising at least one stiffening member;
a device inlet;
a device outlet; and
a transition portion providing fluid communication between the device
inlet and the sealing portion.
15
47.  The non-return device of cléim 46, wherein the transition portion has a

convex section of wall.

48. A non-return device for use with a waste trap, the non-return device
20 comprising:
a sealing portion having first and second sheet members, at least one
sheet member comprising at least one biasing member;
a device inlet;

a device outlet; and

17



a transition portion providing fluid communi cati on between the device inlet
and the sealing portion. 15 47. The non-return device of claim46, wherein
t he transwbi2on/g@esisi on has a convex section of wall. 4@cTAB0OR/MEISEr N
device for use with a waste trap, the non-return device 20conpri sing:

a sealing portion having first and second sheet nenbers, at |east one sheet
menber conpri si ng adtarsitist pertien pradding fluidroemmumicktiondeetiveepthe deviewi ce
outlet; and a transition portion providing fluid communication

bet ween the qigut 86d tHd &dalmgdbdriién.seal ing portion. 49.The non-return device
of claim 48, wherein the tfransition portion has a 5convex section of wall.

49. The non-return device of claim 48, wherein the transition portion has a

5 convex section of wall.
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