.1 11 Novenber 2005 PCSI TI VE Al R PRESSURE ATTENUATI ON DEVI CE FOR DRAI NAGE
" SYSTEMS 5 This invention relates to a positive air pressure 10 attenuation

device for relieving positive pressure transients in | sewage
systems. | n such drainage systems, and {n particular'ﬁﬁ?vﬁﬂﬁﬁaﬁhﬁs havi ng

nore than three levels, the use of air admittance valves are required to
prevent the release of 15 foul air, and to admt air under conditions of
reduced pressure (negative pressure) in the discharge pipes and stacks.

Such val ves are di n 4.697, EP 0 084
303, EP 0 278 746 ﬁéw%gé)@ﬁgﬁg@‘i&%mvermme use of these val ves
prevent positive air pres g within the drainage
system from escaping to tﬁﬁé!‘r#@gﬁﬁgﬁﬁﬁéﬁ‘&gto a reduced performance
of the grainage system Patent docunents EP O 172 966 and EP 0 661 483 25
di-scl ose-.sewer relief valves which autonmatically open responsive to
overpressure due to a back flow of sewage and drain water within a plunbed
drai nage system According to these embodi nents however, the overpressure
is relieved or attenuated by expelling air 30 fromthe sewage systeminto

t he atnospheric air. Such positive air pressure transients should be
tenporary attenuated within the systemw thout expelling foul air fromthe

systeminto the:ﬁy roqﬂgéﬂglgﬁnpgggggg to a positive air pressure

10 ~attenuation device for relieving positive pressure
transients in drainage or sewage systems.

In such drainage systems, and in particular in
buildings having more than three levels, the use of air
admittance valves are required to prevent the release of

{5 foul air, and to admit air under conditions of reduced
pressure (negative pressure} in the discharge pipes and
stacks. Such valves are disclosed £.i- in patent
documents GB 2. 014 697, EP 0 084 303, EP O 278 746 or EP
1 026 329. .

20 - However, the use of these valves prevent positive
air pressure transients, .arising within the drainage
system, from escaping to the atmosphere, leading to 2
reducedlperformance of the drainage system.

patent documents EP O 172 966 and EP O 661 483

25 disclose -sewer relief valves which automatically open
responsive to overpressure due to a back flow of sewage
and drain water within a plumbed drainage system.

According to these embodiments however, the
overpressure is relieved or attenuated by expelling air

30 from the sewage system into the atmospheric air.

Such p051t1ve air pressure transients should be
Ltenpoxary attenuated within the system without expelling
foul air from the system 1nto the surrounding atmosphere.



11 Novenber 2005 t According to the present invention, there is provided a
pressure relief device for use in a drainage system conprising a housing
to which a flexible reservoir is secured, the flexible reservaoir being
operable on a 5 positive air pressure transient wthih WEMRERRyst em

and both the housing and the flexible regﬁrvoir are contained within an
external casing. Preferably, the housing *has an inlet and an outlet, the

i nl et being connected to the drainage system and the 10 outlet is
connected to a cap to enable sealing of the housing. The housing is

fabricated from agprigid . i e, adequat e seal i ng,of the
conplete unit. Thgcc%(l’):(uasll getirdsq%‘%ﬁ%f%%b%s%“ﬁ?ﬁ?%@r%?ﬁhiFhe flexible
reservoir isPtpvidéd Whereashed |miid® desite ofdr onser 5n 12 dbaifggei ng,
means for veptiLkation are used tq allow air fraomthe drai page systemto
pass. freely ?%Sgﬁa‘ o e P9 it g"rc? Ef”b%%cbh‘é’ﬁ‘k/&bfatﬁ%e¥’egﬁ?v6?5?rﬂ°lr

sui tabl e nat &si akcutrer,t huheh s xid Mo ut ek dxerdMC b Dig expePaBLe THE &l exi bl e
reservoir ai ned .within the ﬁgrexternal casing, and sealed to both

_ 5is on%
the inlet” anH 30FFEE 83F FRESUS dF WS 1R ithin, A¥RiRagGey B¥YSbeMer

el astoneric &adtBoeh ¢hephRGARYidRD tthe el @tbl d Ofes EXAIDE €ar@N UNCUr ed
paste of butyl Eubber and _solvent. = The 0" ring conpresses the flexible
reservoir ont8PER&ETSE WAL 2N, At (GREinht 0 the butyl rubber paste

to effect a conppgegere®lry, Athd MRILAPLRd aln fH1ddheand | £Xi Qe Leservoir
woul d be f'lthg ghiegnhggug(é%ﬁggctéé“¥§”the drainage system, and the
’

10 outlet is connected to a cap to enable sealing of the
housing. The housing is fabricated from a rigid material
to ensure adequate sealing of the complete unit. The
housing is a continuous unit over which the flexible
reservoir is fitted. Where the flexible reservoir covers

15 the housing, means for ventilation are used to allow air
from the drainage system to pass freely to and from the
interior periphery of the reservoir. A suitable material
for the housing would be PVC, for example. _

The flexible reservoir is contained within the

20 external tasing, and sealed to both the inlet and outlet
of the housing by means of an ‘0’ ring or other |
elastomeric fastener coupled a suitable sealant, for
example, an uncured paste of butyl rubber and solvent.
The ‘0’ fing compresses the flexible reservoir onto the

25 inlet or outlet surface onto the butyl rubber paste to
effect a complete seal. A suitable material for the
flexible reservoir would be f.i. a 0.2 mm thick butyl
rubber.

An external casing that has means for ventilation to

30  the atmosphere in its base surrounds the flexible
resexvoir. The external casing may be constructed from
rigid materials such as PVC.



An external casing that has neans for ventilation to 30 the atnosphere in
Its base surrounds the flexible reservoir. The external casing may be
constructed from rigid materials such as PVC. 11 Novenber 2005 3 in one
enbodi ment, the pressure relief device may be used ab'MevemRgl %
“stand-alone' unit. In another enbodinent, the outlet of the pressure
relief device may be connected to the inlet of another pressure relief 5
devi ce when.extra capacity is required. In a further enbodinent, the
pressure relief device or devices may be wused in conjunction with an air

adm ttance valve to 'Qﬁéegﬁﬁokﬂﬁeﬂﬁeréhé peEsehpeNse1 9 £t BevdEa Bagebe
a

system Particulari%?es nd essential el enents of the device 10 according
to the presentusedeasi answntleberpistandnatangh unkt-afReRBRYEEE of clai ns.

The present i.nyention wll w SGE of 8% 2Pl vaRleY maWi t h
reference to t ?8+?8a%hgtggaaﬁﬁégg ?% gﬁgcﬁ¥e%§¥EFg%Fg % S a_crog?w
section througheacpnresued toekhef idéetcef Engther2pressuseoseldedtion

t hrough t he, hoysin igure,_3_i i C . heusiin igure 4
is a cross %ecHFSHgﬁf"Fﬁﬂ'ﬁ*@gguéggﬁgﬁgggggde§E¢%g§§ ggnﬁe%ﬁ% %FﬁFseries.
In the draw ngembblgmenessthe pekissirdeveiéef dewipei oTs dgVisesempal B&asing

the" asserbl eduFdstlr ESPAFPEF LA, FEE TRoAFFoRPBNECPRSS, Ja e te & 50"
increase the overall performance of the drainage system.

Particularities and essential elements of the device

10 according to the present invention will be put forward in
the annexed set of claims.

The present invention will now be described by way
of example only, with reference to the following drawings
in which:

15 Figure 1 is a cross éection through a pressure
relief device,

Figure 2 is a cross section through the housing,

Figure 3 is a schematic of the housing and,

Figﬁre 4 is a cross section of two pressure relief

20 devices connected in series.

In the drawings, the pressure relief device 1
comprises an external casing 2, a housing 3, a flexible
reservoir 10 and an end cap 16, Figure 1 shows the
assembled pressure relief device. The flexible reservoir

25 10 covers the central portion of the housing and is
secured to the housing inlet 6 and the housing inlet 4 by
means of an ‘0O’ring 6. The flexible reservoir 10 is
sealed against the housing inlet 6 and the housing outlet
4 by the ‘0’ring compressing a layer of sealant (not

30 shown). This allows the flexible reservoir 10 to operate

without any leakage.



25 10 covers the central portion of the housing and is secured to the
housing inlet 6 and the housing inlet 4 by neans of an "Oring B. The
flexible reservoir 10 is seal ed agai nst the housing bqhet S 2£ﬂ t he
housing outlet 9 by the “Oring conpressing a | ayer of " Y&FPE A ¢not 30
shown). This allows the flexible reservoir 10 to operate w thout any
| eakage. 11 Novenber 2005 The inlet 6 and ghe outlet 4 of the housing 3 are
| i nked toget her by means of separator plates 12 | eaving between them open
spaces in contact with the flexible resevoir 10 5 The external casing 2
fits partly over the housing 3 and over the flexible reservoir 10. The
external casing hasha Anileal is unef thRaBatiet Yepls ik ABLEngSAOWReS OF
exanpl e here ii.tEe;base surface 22, .which allows the flexible reservoir
10 to be in perfBh&f tOGRLRET RiYi Me2RS o8 semsspheri plates(predeavinanhi | st
preventing thebbtabhl ehertoierispals! HAMBALAGIRRACNRY ARk gALer Nal
event. The pressure relief device 1 is attached to the drai nage system by
nmeans of a gralf3f¥8*&oAfect or 18. The graduated connector allows the
connection »f at | egab Weerkaldickisgnhgn ' ' t h [ ure
manner, and nma be made of an elastogé%igiﬁgtE?P§§¥ Pﬁetighfeﬁgﬁsﬁﬁg 5
%@dsﬁgﬁrt§h60§éﬁﬁéélefSGFeGVQ@Fnéﬂ-sébBienterﬁhé appéng

section 14 | eaggst g ' t [ [ 6,via the
20 separat or secfion%mgfag?§?ggglggk$§efégggggkgsagﬁgﬁeggizg£§FPoﬁP5irflow
to continue thtS&BRlenbegeednutber bpsef sudfacee22, whbichhalllbesi hhe

reservoir 10 iflék‘il')Ye reserveir 10 to be in permanent contact with the

housi ng 3 can

10 atmospheric air (pressure) whilst preventing the flexible
reserveoir 10 from being damaged by any external event.

The pressure relief device 1 is attached to the
drainage systém by means of a graduated connector 18. The
graduated connector allows the connection of at least two

15 different size pipes together in a secure manner, and may
be made of an elastomeric material.

In Figure 2, the housing 3 can be seen to comprise
four distinct sections. The upper section 14 leads to the
housing outlet 4 and the housing inlet 6 via the

20 separator sections or plates 12. The separator plates 12
allow airflow to continue through the pressure rélief '
device 1 when the flexible reservoir 10 is fully
collapsed. | |

Figure 3 is a schematic of the housing 3 without the

25 upper section 14. It can be seen that the separator
Plates 12 do not extend fully round the-circumference of
the housing 3. The gaps between the separator plates 12
allow air from the drainage system to enter the flexible
reservoir 10 and inflate it in case of positive pressure

30 within the system, thus absorbing the energy of the

transient pressure wave.




col | apsed. Figure 3 is a schematic of the housing 3 without the 25 upper
section 14. It can be seen that the separator plates 12 do not extend
fully round the-circunference of the housing 3. The %ﬂ§ g @gﬁg t he
separator plates 12 allow air fromthe drainage systemtG"ef t he
flexible reservoir 10 and inflate it in case of positive pressure 30
within the system thus absorbing the energy of the transient pressure
wave. 11 Novenber 2005 Figure 4 shows two pressure relief devices 1
connected in series- The devices are connected together by neans of a

graduat ed connect or FIGna@NEEHdWs théd dYuEd s Y ie f @é#g? s Upper

pressure relief device 5 5 into the upper section 14 of ower pressure
relief devi cec?nn?ﬁé:e@oﬁﬁbcﬁqwsoet%rﬁqwem SRR rEOTIUE ¢ odd dtwgetiser or a

pressure reliek | Sﬂﬁ% r [&ssy | i ef

devi ce and an a#ﬁgg%%t?gcate EF%/e 'S i% I'n eglat aC%xg'x%c% \EE
connection. Th&cgsdoad l@rlam@@fsﬂmampr&rdemeﬁm& acdkiéhn d@ﬁ:@é dmnce

wi th BS 557 d fo | Pi pe. Wor h the

pr esent mv%nt %?)%g @ﬁg o e ar%g%lf%glctld(/e %% %ﬁ%’?ﬁﬁ‘b’% d’é?/i’c"ef t hat

can be retroflﬁ@§§0507 exi sting drainage systens I's provided. Wiile only a

speci fi ¢ enbodi nent t |nvent|on have been descr d and
shown, it is apparen%pce EE’ e\?g:r%'%g’us Mt w@n?rﬁ(f‘}ﬁﬁjl??lc‘aﬁé

made 20 therei R &t Pressheeefrerld etfh @dwitcen anan ghe tdl%:ﬁ%"@ﬂstem, or a
pressure relief device and an air admittance valve is
10  intended to be a push fit connection.

The ground drainage system is designed to be in
accordance with BS 5572: 1978 (Code of Practice for
Sanitary Pipe Work) -

With the present invention, a simple and effective

15 pressure relief device, that can be retrofitted to |
existing drainage systems, is provided.-

While only a specific embodiment of the present
invention have been described and shown, it is apparent
that various alterations and modifications can be made

20 therein. It is therefore the intention in the appended
claims to cover all such modifications and alterations-as

may fall within the scope of the claims.



clainms to cover all such nodifications and alterations as may fall wthin
the scope of the clainms. 11 Novenber 2005 6 CLAIMS 1. A positive air
pressure attenuation device (1) specifically adapted for use in the

dr ai nage system of a 5 building, the device conprisiny NPYRBEYIAGS (3, 4, 6),
connectable to the system characterised in that a flexible reservoir (10)
is secured to the housing (3, 4, 6), the fgexible reservoir (10) being
operable on a positive air pressure transient 10 within the drai nage
system wherein the housing (3, 4, 6) is provided with an inlet area (6)
and an outlet area (4) I|inked togethegjbyrggparator neans (12) located in
a central portion of the housing (3, 4, 6) and whereby an external casing
(2)is covering the flexible reservoir 15 (10) and at |east a part of the
housing (3, 4, 6) 2. A pogpeilvevai ripr esegserat tdmeaicsn adrvdeoai s (1l ai ned

in claiml, wherein.the_external .casin 2), i rovi.ded with a pluralit
o coane for DERCHFAERLAT, S8Rt se” FRr ekt d neh et i et A (1Y)
to be in pﬁr@ﬁﬁmﬁiﬁ%m agk WelA ckhecalbrasnher iaC nalusiwy | 8, 4prementing the

flexible reservoir (10) frombeing damaged. 25 3. A positive air pressure
att enuati on deohsecisblel gontdei SYSL&TM 1, wherein the flexible reservoir

(10), eover s s ga0eheRoct o0  Baghauina by D grad va (e,
outlet area (4pchyed to the housing (3, 4, 6), the flexible reservoir
(10) being operable on a positive air pressure transient
10 within the drainage system, wherein the housing (3, 4, 6)
ig provided with an inlet area (6) and an outlet area (4)
linked together by separator means (12) located in a
central portion of the housing (3, 4, 6) and whereby an

external casing (2)is covering the flexible reservoir

15 {10) and at least a part of the housing (3, 4, €).

2. A positive air pressure attenuation device as
claimed in claim 1, wherein the external casing (2) is
provided with a plurality of means for ventilation (20}

20 which allows the flexible reservoir (10) to be in
permanent contact with the atmospheric air whilst
preventing the flexible reservoir (10} from being

damaged.

25 3. A positive air pressure attenuation device as
claimed in claim 1, wherein the flexible reservoir (10)
covers the central portion of the housing (3, 4, 6)
including the separator means (12} and is secured to each
of the inlet area (6) and the outlet area (4) by a

30 securing means (8}.



30 securing neans (8). 11 Novenber 2005 7 4. A positive air pressure
attenuation device as clainmed in claim3, wherein the securing neans

consist in at least one "0 ring (8). 5 5. A positiv ir pr re
attenuation device as claimed in claim3, wherein th@'gﬁfwg?ﬁéﬁﬁeans (8)
is wused in conjunction with a sealing neans. 6. A positive air pressure
attenuation device as 10 clainmed in claim®, wherein the sealing neans is
an uncured butyl rubber and solvent paste. 7. A positive air pressure
attenuation device as clained in claim1, wherein the flexible reservoir
(10) 15 is made ffom bat PPSitibyer ai8. PAeFSSIE] ¢& tanuasiess de & &fuat i on

device as Clé%g‘tfﬂeanlﬁl SFLg}L% ""“%h%'rg(ﬁz—;h)‘%h%“s%rc@l @aé{e%guoé DodSist in

cylindri cal e venti 1o “means are provi in a base
surface (22) at i1bescashag'(02) rifg Aspasitive air pressure attenuation
device as clainmed in claim1, wherein the housing (3, 4, 6) is provided
with an upper section (14) which can be sealed 25 off with an end cap

(16). 10. A drainage syst gRLGEAREI §iRYpRkds0ast @RRNURESIdH \Bide RIESSUr e
attenuation device (1) as claimed in claim1. 30
claimed in claim 3, wherein the securing means (8} is

used in conjunction with a sealing means.

6. A positive air pressure attenuation device as
10 c¢laimed in claim 5, wherein the sealing means is an

uncured butyl rubber and solvent paste.

7. A positive air pressure attenuation device as
claimed in claim 1, wherein the flexible regervoir (10}

15 is made from butyl rubber.

8. A pogitive air pressure attenuation device as
claimed in claim 2, wherein the external casing (2) is
cylindrical and the ventilation means (20) are provided

20 in a base surface (22) of the casing (2).

9. A positive air pressure attenuation device as
claimed in claim 1, wherein the housing (3, 4, 6) is
provided with an upper section (14) which can be sealed

25 off with an end cap (16).

10. A drainage system comprising at least one
positive air pressure attenuation device (1) as claimed

in claim 1.

30



