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t he many header tanks requi res substanti al tion to the size or the
f oundat i orfysif@ which, upon activation, will deliver a predetermined volume of

5. water.

In this description, where the valve is described in respeci'of water, it
will be understood that other fluid could be used with the valve as well.

Background

Conventionally, where it is. necessary to discharge a predetermined
10 amount of water, a header tank is commonly used with a controlling floal.
vaive. Typically, this is ‘required for toilets. The tank is sized lo hold
a set amount of water. After each discharge the tank needs to be refillad
with an attendant delay halwtw_m flushes. These tanks can be unsightly or
- Mgy otherwise need to be safeguarded against vandalism and it is common to
B _.:,.,""_' :, 15,5-1 locate them in the partilioning walls or ceilings of the urinal. Further,
' ‘-t:__._{T"- particularly in' large bulldings, the combined weight of the many header .
_ \;"'tanks requirec substantial addition io the size of the foundations and
\s\ framework of the building. In view of the bulk of thesr tanks,.
\\_« _installation costs are increasaerl. Accordingly. there was a nead for a

20 - mains preit{mre flushing svstem which would avoid the need for these
types of tanks. '

_Valves»havéf; beej'n-:propn’s.:m!”:lu fulfil this need wliich. vpon actuation, allow

! ‘pré"ﬁéférminéd" wvolume - of water fto 'l'low through the valve before
smtomatlmllv olosing or slnppmq the flow of water. However, such valves

25 to dale’ ‘have usunlly he-pn Inarge, cumbersome and required specially
adapted plumbing (such nx larger diameter pipes. pressure regulators and
extra .valves) for their proper operation. They are also expensive in
themselves and expensive o install.  Such known valves may also. he
unable 1o deliver a sufficient volume of water to flush as required. T!.m,v

30 permit little adjustment. Tm-_ fhe volume of water to be delivered and cun‘nof

readily provide the well-known "dual flush” capability.



framework or the “bui | di ng. In -view of the bulk of these tanks.
|nstaltat|on costs are increased. Accordingly, there was a need for a 20
mai ns pressure flushing system which would avoid the need for these types
of tanks. Valves have been proposed to fulfil this need which, upon
actuation, allow a predetermned. volunme2of water to flow through t he
-val ve before automatically closing or stopping the flow of water. However,
such valves 25 to date have wusually been |arge, cunbersone and
required dwetialiany patkrpt edmblennii 1992 (dersiritees hase)ércldseafbisty vplysesshich is
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thnt uhp volume of
wator delivered can be easily varvied. This wvalve is, however, not

appropriate for connection directly to a mains pressure water system.

That valve has a principal valve which controls the flow of water from the
inlet to the outlet by the pres#nwe of water in an inner chamber. By
10 releasing the pressure of water in the inner chamber through a valve
contained within the principal valve, the principal valve opens (allowing
water to flow from the inlet through to the outlet). While that water flows -
through to the outlet, some of that water is diverted into the inner
chamber which increases the water pressure in the inner chamber and

15 thus causes the principal valve to close again.

Accordingly investigations have been carried out in an attempt to provide
an improved mains pressure valve to permit the delivery of =a
predetermined (although variable) voluhe' of water from a mains pressure
water system. ' |

20 Description of the Invention

According tn this invention, t-here is provided a mains pressure valve
which comprises:

(a) A mAain chamber having an 'inlet for fluid and an outlet for fluid;
(b) a piston located in the ‘main chamber which is movable into and

25 out of seallng engagement with the nutlet of the main chamber:
{c) a port in an upper portion of thn main chamber above the piston
lwhich permits fluid to flow. therethrough; and

(d) ‘a valve associated wilh the port {o regulate the flow of fluid

through the pnrl.

30 In a preferred embodiment of the invention, the valve further comprises

an inlet chamber  communicating with the inlet of the main chamber.
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In a another preferred embodiment of the_\. invention, the piston sealingly
engages the walls of the main chamber and has an internal passageway
which communicates hetween the upper portion of the main chamber"nml
tho'irﬂet. A flow valve is located in the passageway to rvegulate the

passage of fluid from the inlet to the upper portion of the main chamber.

- In another preferred form of the invention, a stop tap is located in the

15

20

- 25

30

inlet chamber and adapted to vary the amount of water flowing through
the inlet chamber into the main chamber. Further, the stop tap can be
closed completely 'to prevent any flow of water through the valve. This
feature would be particularly relevant for maintenance for example.
Typically the stop'm'p ‘may be raised or lowered to abstruct the flow of
water from the mains pressure system into the main chamber. By
allowing less water into the main chamber., less water is able to flow
through the valve to the outlet during the period the valve is open.

In another preferred form of the invention, the valve further comprises a
non-return valve attached to, or located in, the outlel to restrict flufd -
which has been discharged from the outlel. from flowing backwards

through the outlet and out of the Inlet into the mains pressure system.

In another preferred embodiment of the invention, the wvalve can be
controlled by an actuation means which ran be mechanical or electrical.
The actuating means for the delivery of water may preferably be adaplad
56 that there are two predetermined volumes of water which the wvalve
may deliver (one being approximatel.\" double the other) to allow for the
well known "dual flush” mode of operation. A "du'nl-flush".operation can
be achieved by nltéri_ng the period of activation of the mechanical .mpn'ns
(such as holding the handle down for a short period before releasing it as

opposed to A mere push and release) or, in the case of electrical means,



‘an i nproved mains pressure valve to pernmit the ‘delivery of a predeterni ned
(al though variable) volume of water froma mains pressure water system 20
Description of the Invention According to this invention, there is provided
a, mai ns pressure val-ve which -conprises: (g) a mai n chanber having an
inlet for fluid and an outlet for fluid; (b) a non-return val ve | ocated
downstream of the outlet and adapted 25 to provide resistance to

ani ch 1 s mosRdr A iy Ry the, MEAFRE SBERIGY, oB, IR, TR pRRARC

mai n chanbewatemdtimonghy {ha pMmaﬂn\'pbypageMynlemh toomnhinuatf@s delongen

-an upper pasdion &f vlha€ main chanber and the inlet; 30 (d) a port in
t he upper B‘(;)rﬂ['lgon o%‘n'?he mai n chanber "above the pi ston whi ch permts fluid
to flow t herethrough; and (e) a valve associated with the port to

regul ate thm faneth@f pretdrdelinicriaglior fite RRGEntion, the valve associated with the
5 port to regulate the flow of fluld through the port.- may be opéne'd or

closed by either mechanical or electrical means. Typical mechanical means

may be a handle, lever or pilsh-button and the electrical means would

normally lncorpbrate a solenold which may, for exmhplé, be activated by
infra-red senseors or electrical buttons/switches.

10 'ln. another preferred form of the invention, the distnm:é of upward
movement of the piston in the main chamber can be controlled by, for
example, a spindle prnjoc'ting inte the upper portion of the main chamber.
The spindl'n indirectly ‘controls the volume of water discharged by
contrblllng the time for which the valve is "open" (where the valve permits

15 the flow of water from the inlet to the outlet). The spindle can be

| lowered into the merin chamber to decrease the distance through which the.
piston may rise which increases the volume of the upper portion of the .
main chamber. This volume determines the length of time ‘for which the

valve is open as water must fill the upper portion to force the piston
20 downward to close the inlet. '

In another preferred form of the invention, the discharge chamber is
provided with an air-vent. The air-vent allows air into the discharge
chamber which enables water remaining in the dischafge chamber to drain
out. In use, this establishes an "alr-break" belween the tollet bowl and

25 the valve to assist in the prevenlion of bacteria moving from the toilet
bowl to the mains pressure water system.

With the preferred embodiments of the invention, the volume of water
delivered can be controlled over a range sufficiently broad for normal use

which is a suhstuntlnl' advance on the valves currently available.

30 The '_bod,v and components af the valve may be manufactured from m\y'

material which has sufficient strength, resilience and non-corrosive



3 Ina preferred enbodi rent of the invention, the valve further conprises
an inlet. chanber communicating with the inlet of the main chanber.
Additionally or alternatively, the valve further conprises a discharge
chanber communicating with the outlet ofsthe nmain chanber. 5 |In another
preferred enbodi nent of the invention, the valve further conprises a bypass
passageway conmuni cating between the port in the upper portion of the nain..
chanber apuopdrdies $cheithstaniththerprdssurestihwolvyedei(fyplediljonm tof 21000 Pa)

| nvent i ongy ' | e .}le d 0 vary

't he armun'tmg?ﬁggltot eﬁrea ? Fto‘v;ﬁ Wt oﬁ"gﬁ"}% "Jtaﬁé flrr?f:{;? Hgﬁg?ge%rq’ clﬁn%%t% ség'mati n
chanber. Further, the stop tap can be closed conpletely to prevent any flow

of water paseripibionnss lawingdi s feature would be particularly relevant
for mai ntenance Tor exanple. Typically the stop tap nay be raised or
| owered to obstruct the flow of

The invention Is now further ill_ustrated with reference to the
5 accompanying drgwings in which:

Figure 1 is a cross-section of a valve according to one form of the
invention;
Figure 2 is an exploded partial plan view of the valve of figure 1; and

- Figure 3 is a cross-section of a val_ve according to another form of the
10 invention.

In the drawings fllustrating wvarious embodiments of the invention, for

convenience only like components are given the same numerical reference.

Figures 1 and 2 show a valve having a valve body 10 comprising
" principally an inlet chamber 11, a main chamber 12, a bypass
15 passageway 13 (only shown In figure 2) and a discharge chamber 14.

Inlet chamber 11 contains a stop tap 15 which can be raised or lowered
by turning bolt-head 16. Stop tap 15 may be lowered suffic_:iently to
completely seal the remainder of the valve from the inlet chamber. However

_ it is principally used to nd]ust the rate of flow of water entering the valve
20 body 10. |

The main chamber 12 contains a piston 17. The piston 12 has in its
lower portion a rubberized surface 18 which engages with a corresponding
seat formed in the valve body 10 to form a seal when the valve is in the
closed position. This prevents water flowing from Inlet chamber 11 to
25 discharge chamber 14. Piston 12 has a depending projection 45 of slightly
smaller diameter than the discharge chamber 14 to form a choke. Piston
12 also has a transverse passageway 19 and an axial passageway 20 which
communicate with one another. A filter 20 is located in .the axial

passageway 20 where it 'r'neets “with the transverse passageway 19. Two_
30 small flow valves 21 and 22 are also .



water from the mains pressure system into the main chanber. By 15
allowng | ess water into the main chanber, |ess water is able to flow
t.hrough the valve to the outlet during the period the valve is open. In
anot her preferred enbodi ment of the invention, the valve can be controlled
by an actuation means which can-be nechangcal or electrical. The actuating
means for the delivery of water may preferably be adapted 20 so that
there are two predeterm ned vol unes of water which the valve may deliver

(one bei ngn@maaxmatﬁ&yaﬂwbhﬁs&mwem tochhkhA¥ 28" of NRxiME! lpal

L 5 C Biydway
ual flush" node of operati on. | -flush” operation can be achleved by
al tering tenpestsoyabye 2t 1%&!‘?0‘(\"6?" mtmcﬂam cAhe pains chapbar 2 garyisng

t he handl e ofifuet frasmatmomhuparmdobeim eviRlecai NBat t 11295290t blrmﬁ-ad Bp a

mere push ang éel ;ﬁ@ he' V) thei case of electrical neans, 4 . by

bui | di ng a SHFAY "nt ‘T'hé "e‘(”égf SnPREML reuitry so that t he passage of

5 Water flows f_rom the inlet chamber 1! into main chamber 12" and into
" transverse passageway 19. Thereafter, a portion of the water flows into
the axial passageway throngh flow valves 21 and 22. and through channel

23 into the upper portion 40. The flow valvos regulate the amount of water
permitted to flow into uppnt portion 40.

10 Sitlxatécl abovn main  chamber 12 fs a honnet 25 - which contains ‘a
. spindle 30 which projects into the main chamber 12. Bonnet 25 is haﬂ.inlly .
located in the main chamber 12. (In the other form of the invention
iMustrated in fignre 3, an "O"-ring 32 is necessary to seal the main

chamber  12). The amount of the spindle projec_fing into “the upper
15 portion 40 may be adjusted by means of a bolt head 33. To prevent
leakage of water from the bonnet 25, an "O"-ring 24 is located beneath -
bolt head 33. The spindle 30 projecting into the main cluimher J2 controls
the extent of upward mnvom@nl of piston 17 and thus the volume of. upper
portion 40 when the valve is in the open pcqition.- That volume controls

20 the period between actuation of tha valve and the cessation of water flow
. through- the valve. '

The ‘bonnet 25 also has a port 35 leading kmm'upper bortion 40. A valve
42 is connacted to the port 35 and also to a tube 41. Valve 42 ‘is
controlled by a solehold unit 13 whicli is eolectrically - actuated tn nﬁen

25 valve 42 for A predetermined peoriod nf tima or times and then close. Tuba
11 is connected at its other end to' a pnssngewnv 13. Passageway 13 is a
passageway which  communicates with discharge chamber 14. An
"O"-ring 37 assists in maintaining the connection between the discharge
pipe 44 and the discharge chamber 14. | -

30 In the other form of the invention illustrated in [igure 3 the valve is-
acluated by mechanieal means. ‘A handle 29 is provided on bonnet 25,
Upon depressing handle 20, water is able to {low from upper portion 40

‘of main -cham_ber 12 t{hrough pori 35 Into the annular cavity around



water t hrough the passageway bypass i-s aI I owed to continue for a Ionger
period*of time. In another preferred form of the |nve7|ﬁl!$$jnet
associated with the 5 port to regulate the flow of fI port
may be opened or closed by either nechanical or el ectr i cal
nmechani cal neans may be a handle, |ever or push- but t on an e ectr| cal
means woul d nornmally incorporate a solenoid which may, for exarrpl e, :
activated by infra-red sensors or electrical buttons/swtches. In

. anot her pr e§ndkd 3borand ofha.herlhuvennhomaekhge\dmstmcerm‘- daawdewaﬁeﬂt
of the piston |n'tp'ie | nl‘g | alf be con roI}ed b for $xarrple a
spi ndl e prof’dttT g 'ht'B'd h%" E ‘tFB’htré‘F t'Re"IRYIrR clhéﬁf]e The spindle.

“indirectly cont roI s the volune of water discharged by controlling the

time for whg n pVaLX.%obﬁnp.ﬂﬁe%oﬁ.""‘iﬁil-.evkh% g' i tl?\%r ”]o Bl Wzm J.&xf'.%‘q’no‘c
wat er from e|n N e to th
mai n chanbe?"’t"d?@‘eéie%lsfé maie dhs'!'hhte‘zt mmfgﬂt‘«l\mdh Maét"pl dnothisnalptei she
whi ch i ncr egsis cbR@ wRkrig oh thie tuppar tnerfma, ofv e tHRI WaHaBBflained S
vqurre determ nes the length of tine for which

the upper portion 40 of the main chamhnr 12 is greater than the forece

exerted by the water in the Jower nmtlon 39 of the main chamber 12
‘because the piston 17 has _greater surface area exposed 1o the upper
portion 40. In this :I'alp the valve is clowd because seal ]B prm'pmq

10 water flowing from inlet chamber 11 to dlcclnrgo chamber 14.

Upon actuation (by either machanical or electrical means), water is
permitterd to flow from upper portion 10 through to port 35 and
passageway 13 and into diséharge. ‘chamber 14. Consequently, the force of
the water on the top of piston 17 in the upper portion 40 of the main
15 chamber becomes less than the force exerted by the water in the lower
portion 39. This causes piston 17 to rise and permits water to flow frbm
inlet chamber 11 through discharge chamber 14 and tarough the
non-return valve 36, Wntér diséharged from passageway 13 into
discharge chamber 14 is drawn (by a venturi effect by ths water flowing
20 from the inlet chamber 11 to discharge chamber 14) down discharge
chamber 11. In this state, ‘water from inlet chamber 11 will still flow into
channel 19, through filter 20, through flow valves 21 and 22 and then

through channel 23 into upper portion 10.

Upon release of the actuating means (which in normal use would he very
25 shortly after actuation), water is no longer able to pass through from
upper portion M tn passageway 13. Thus, water [lowing through
pisj:ou 17 into upper portion 10 will force piston 17 back down lo its initinl
position in the "clased" siale. As seal 18 nears its seat in main bocdy 10,
the flow of water from inlet chamber 11 to discharge chamber 14 will slowly
30 decrease and finally' stop upon seal I8 again forming a seal wilh main
body 10 preventing the ﬂn\é of water from iniet chamber 11 Lo discharge
chamber 14. ~Air-vent 30 from discharge pipe 14 will enable any
remaining water in dischn'rgc;__pipe 41 1o drain awav. This creates an

"air-break between the valve sind the downstream end of discharge pipe 44.



valve is open as water nust fill the upper portion to force the piston 20
downward to close the inlet.. In another preferred form of the invention,
the di scharge chanber is provided with an air-vent. The air-vent allows
air into the discharge chanber which enablges water remaining in the

di scharge chanber to drain out. |In use, this establishes an "air-break"
between the toilet bow and 25 the valve to assist in the prevention of
bacL er iha rTUY?ngélciim Mﬁguétliﬁtirfﬁ fﬂha\r/]\ﬁvnl\m tnivey R rﬁlwaalsw epm?naa aAMtefite
\Wth the pr ed enbodi mepts of t i nventi the ,vol une. o t

del i vered c@“gﬁl«%‘gco?ﬂrﬁ?m'ggﬁ %Ve?xﬂ“?ﬁ'ndg’%'m’f' F@Peﬁ?‘?'ﬁ}rﬁ?%adcqwxﬁore{ﬁﬁl thee
which i s a solesoldnt42almaylvpaoeit celddiiony aifv alifferentnvblnmmsaidfabisder30o Bee

body and_cogRaRRle O8ubRCelbel ki HanRrol I Gaiiigwh OM any materi al

which has sufficCient strength  resi ence and non-corrosive
properties to withstand the pressures involved (typically up to 2,000 Pa)

5 In summary, a compnact valve which is straightforward to use and
relatively simple to install is provided which cnn be connected fo a mains
pressure water system to dellver a predetermined volume of water. The
actuating menans for the delivery of th.e' water may be electrical or
mechanical. '



-Descyiption of Drawings The invention is now further illyst atﬁd ﬁmeenﬂeplaced
is an expl oded partial plan view of the vg ve of flgurelﬂ mﬂw |s
conveni encechidny | i ke conponents are given the-same nunerical reference.
(only shownThe dlaips definiagd he mmh&ﬂgerehatmancxiﬂ: I nl et chanmber 11

although the valve will typically be made fron1an al l oy such as brass.
reference to the 5 acconpanying draw ngs- i-n which: Figu

cross-section of a valve according to one formof the |n

a cross-section of a valve according to another form-of the 10 |nvent|on.
In the drawings illustrating various, enbodi nents of the invention, for
Figures 1 and 2 show a valve having a valve body 10 conprising principally
an inlet chanber 11, a main chanber 12, a bypass 15 passageway 13
contains a stop tap 15 which can be raised or |owered by turning bolt-head
16. Stop ta F 15 may be |l owered sufficiently to conpletely seal the

r emai nder t he vd} waing praskare Ndve chbicherompiiseser
(a) a main chamber having an inlet for fluid and an outlet for
5 - flaid; .
(b) a piston Iocated in the main chamber which is movable

into ancd oul of sealing engagement with the outlet of the

main chamber;

(c) a port in an upper portion of the main chamher above
10 the piston which permils fluid to flow therethrough; ancl
(d) a valve associated with the port to regulate the flow of

fluid through the port.

2. A valve according to claim 1 further comprising an inlet chamber
communicating with the inlet of the main chamber.

15 3. A valve according to either claims 1 or 2 further comprising a
discharge chamber communicating. with the outlet of the main

chamber.

1. A valve according to claim 3 further comprising a bypass
passageway communicating belween the port in the uppnr portion

20 of the main chamber and the discharge chamber.

5. A valve according 1o any one of claims 1 1o 4 in which the piston
‘sealingly engages the walls of the main chamber and includes an
internal passagewny which communicates belween the  upper

portion of the main chamber and tha inlet.

25 6. A valve according tn claim & in which the piston includes a flow
valve located in the internal passageway of the piston tn regulate
the passage of fluid from the inlel of the main chamber to the

upper portion of the main chamber.

* [ L M § *



it is principally used to adjust the rate of flow of water entering the
val ve 20 body 10. The mai n chanber 12 contains a piston 17. The plston
12" has in its lower portion a rubberized surface 18 which éﬁ h“d
‘corresponding seat fornmed in the valve body 10 to forma sea

valve is in the closed position. This prevgnts water flomﬁng

chanber 11 to 25 di scharge chanber 14. Piston 12 has a dependi ng
projection 45 of slightly snmaller diameter than the discharge chanber 14 to

forma chokd. Piston #alval ﬁ@vdi%nél flor ﬁﬁﬁvﬂ‘&%fpﬁiﬁﬁﬂw 6.19uﬁﬂ{1rapmﬁ£§h%hlg
passageway 20 which c ther. A filter 20 is |located

no
in the axial passage\c}\ﬁy %’e’}'sw i st g‘a} t‘ﬁ“f‘ﬁé"’t'r“é’r\s‘!)%Y%‘@"p'e&s?’&Q&vﬂy‘
19. Two 30 snall #hountaf westr2lrianih@2haseghl 9@ inlet @Gahddri N the axi al
‘passageway 20. Channel 23 of axial passageway connects valve 22 to the

upper portion 40 of the main chanber 12 and is
8. A valve according lo any one of claims 3 to 7 further comprising

S a non-return wvalve attached 1o, or located in, the outlel to
restriet fluid which has been discharged from the outlet from

flowing backwards through the valve from the outlet to the inlel.

9. A valve according 10 any one of claims 1 1o 8 further comprising
adjustment means to control the clistance of upward movement of

10 the piston in the main chamber.

10. A valve according to claim 9 wherein the adjustment menans
compriwew A movable spindle pmjeclmg into the upper portion of

tlw main chamber.

11. A valve according to any one of claims 3 to 10 whorpin the
15 discharge chamber includeq an air-vent.
12. A valve according (o a'nv one of claims 1 to 11 further comprisin

mechanical and/or electrical actuvation means to oontrol fluid Floy
in and through the valve.

* c L M S *



offset from the main axis of the vaI-ve .So that it is not blocked by
-spindl e 30 when.the valve is open. 5 \Water -flows from the inlet chanber
11 Into mai n chanber 12 and into transverse passageway 19. Thereafter, a
portton of the water flows into the aktal passageway through flow val ves 21
and 22. and through channel 23 into the upper portion 40. The flow val ves

.regul ate the anmobunt of water perm.ttw into upper portion.40. .10
Situated above main chanber 12 i : et 25 which contains a

spi ndle 30 mwgtpﬁglsgm@crgugmhomm@ mai n chanber 12. Bonnet 25 is partially
| ocated in [ o j
: é . ﬁ? Er%&gﬂ@ Valve: wh(l&lp écglg)ﬁgéke bR citimidie (hﬂ¥%1HQ an

illustrate rmn I'S necessary to seal mal_n

chanber . 1implet °W@§TTI(GM ’('5’[*‘ fh’éds?ﬂ‘%cﬂ'é pligte fon rfb‘“ldntb RORCTObRER Vajve
portion 40 (gBy 186atadi Mﬂ&rbxmnaame Qutietbind ddap de&&o mé a*éemtahwltage
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of upward mehiehest modalbliesintn dnid aad dfhsealine enghgement witlogbe gutlet of) the

when the Vala\f:ex Eﬁamﬂext ha%c? p&?ﬂlcﬂo%lehngg ab;r@@‘tltvﬂ\ “Hﬁp&o rk;JrQlo% (40) of the
main chamber (12) and having an internal passageway (20) which
éommunlcates_ between ‘upper portion of the main chamber (40) and the
inlet (11); a pért (35) In the upper portion (40) which permits fluid to
flow therethrough; and actuation control (42) associated with the port to
regulate the flow of fluid through the port. Upoh_ actuation fluld in the
upper portion (40) drains through port (35) allowing piston (17) to rise
and mains pressure fluid passes from Inlet chamber (11) t_hro_ugh main
chamber (12) and out discharge chamber (14). Non-return valve (36)
provides some resistance to the passage of fluid to reduce the vacuum
force created by Lhe passage of fluld at mains pressure. Fluid bleeds via
flow valve (21) and (22) inlo upper port (40) and as port (35) is closed
piston (17) closes the vnl_ve after a predetermined period.

Fig 1



20 -the .period between actuation of the valve and the cessation of mateF
fl ow t hrough the val ve. The bonnet 25 al so has a port 35 |eading from upper
portion 40. A valve 42 is connected to the port 35 and also to a tube 41.
Val ve 42 is controlled by a solenoid unit 43 which is electrically .
actuated to open 25 valve 42 for a, predeterm ned period of tine or tines:
and then close: Tube 41 is connected at its other end to a passageway 13.-
Passageway 13 is a passageway “hiff comuni cates wth discharge

chanber 14.  An "O'-ring 37 assists in maintaining the connection between
t he di'scharge pipe 44 and the di scharge chanber 14. 30 In the other form
of the inventi I Tustrated 1n T1gur the valve is actuated by mechani cl
nmeans. on- 5. Upon depressing handle 29

€
wat er is/alye to flow from upper portion f main chanber 12 through
port 35/ipgto the annul ¢} cavity around
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7 spindle 30 and then flow into passageway 13. The passageway 13 is
oppgsite the inlet chanber 11 in contrast to figures 1 and 2. Wth either,
gniodi ments when the valve is in the closed position, inlet chanmber 11 and
mai n chanber 12 are filled with water. In this state, the 5 total force
exerted on the top of the piston 17 by ytfe water contained in the upper:
portion 40 of the main chamber 12 is greater than the force exerted by the
water in the |ower portion 39 of the nain chanber 12 because the piston 17
has greater surface area exposed to the upper portion 40. 1In this state,
the valve is closed because seal ‘18 prevents 10 water flowing frominlet
chanber 11 to discharge chanber 14. Upon actuation (by either nechanical .or
el ectrical nmeans), water is permtted to flow from upper portion 40
through to port 35 and passageway 13 and into di scharge chanber 14.
Consequently, the force of the water on the top of piston 17 in the upper
portion, 40 of the main 15 chanber becones | ess than the force exerted by
the water in the lower portion 39. ThIS causes plston 17 to rise and
permts water to flow from
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inl.et chanber 11 through di scharge chanber 14 and through the non-return
val ye *36. Wat er di scharged from  passageway 13 into discharge chanber..
14°rs drawn (by a venturi effect by the water flowing 20 from the inlet
chanber 11 to discharge chanber 14) down di scharge chanber 14. The
non-return valve 36 provides sone.resistance to the water flow ng through
di scharge chanber 14 which reduces any vacuum force created by the fl ow ng
of water through the outlet and which woul d ot herw se cause piston 17, at
normal operating pressures, to be 25 prematurely drawn down, closing the
valve prior to the action of the closing g@gchani sm expl ai ned bel ow.
Further, where the non-return valve is constr@9ed of flexible and elastic

material, it can provide an appropriate degyee of resistance over the range
of water flowrates experienced in the disgharge chaner 14. 1In this state,
water frominlet 30 3gha'nber 11 31 stifl flow into channel 19, through

filter 20, through flOw\al ves 21 4nd 22/ and then through channel 23 into
upper portion 40. Upon re{ease of tlhe gctuating neans (which in normal use
woul & be very shortly aft actuatj , ' Zﬂw@er able to pass
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upper. portion 40 to ‘passageway 13. Thus, water flow ng through 7a piston’
17 .into upper portion 40 will force piston 17 back down to its initial
"position in the "closed" state. As seal 18 nears its seat in nmain body 10,
the flow of water frominlet chanber 112 o di scharge chanber 14 will slowy
decrease. Non-return valve 36 nmintains sone resistance to the water 5

bei ng di scharged by elastically contracting due to the |lower flowrate (and

t hus | onefuptradion, patend pumbpr 57383% segeribes| & splf plasecflushvaige vh&chciﬁ()ke,

sl ows t heyflgnuart BpYAITBNAt Wwdrehah Shalhs lprdiburel sl ORRI of @866 SéiRMart he
water flowrate %‘hrou di scharge chanber, 14. I S asmsti

h Th in  the
seal 18 U¥Bifedy ©8 sﬁﬁg’t“‘% a sepamgie tollet, sehersithy water gupply for gachqqen
or Vi ol enis pasdargachdidepi thinkn 1PhisovhbireC allowsathelddigery iifea et vohasmeny

also gt dP JANCRRNSHYY fhAtbiibe ARt GRSts Thftel! W/ 00 et Yne' baake tdte
watg/r delivered can be easily wvaried. This valve is, however, not

appropriate for connection directly to a mains pressure water system.

That valve has a principal valve which controls the flow of water from the
inlet to the outlet by the pressure of water in an inner chamber. By
10 releasing the preséure of water in the inner chamber through a v_alve
contained within the principal valve, the principal valve opens (allowing
water to flow from the inlet through to the outlet). While that water flows
through to the outlet, some of that water is diverted into the inner

 chamber which increases the water pressure in the inner chamber and
15 thus causes the principal valve to close again. '

Accordingly lnvéstlgattons have been carried out in an attempt to provide
an improved mains prfessure valve to permit the delivery of a

predetermined (although variable) volume of water from a mains pressure
 water system. '

20 Description of the Invention

According to this invention, there is provided a mains pressure valve
which comprises:

(a) a main chamber having an inlet for fluid and an outlet for fluid;

(b) a non-return valve located downstream of the outlet and adapted
25' to provide resistance to fluid flowing therethrough; |

(c) a piston located in the main chamber which is movable into and

out of sealing engagement with the outlet of the main chamber
and having an internal passageway which communicates between
. an upper portion of the main chamber and the Inlet;

30 -(d) " a port in the upper portion of the main chamber above the
piston which permits fluid to flow therethrough; and
(e) a valve associafed with the port to regulate the flow of fluid
through the port. REPLACEMENT SHEETS SG
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upon seal 18 again fformng a seal with its corresponding seat in main body

. 10 preventl ng the flow of water frominlet chanber 11 to discharge 15
chanber 14, Air-vent 38 from discharge pipe 44 wll enable any

remai ning water in discharge pipe 44 todrain away. This creates an

ai r-break between the valve and -the downstream end of di scharge pi pe 44.

9 Cains The clains defini the invention are as foll A mai ns

pressur d 18l & PRA{eEred sMhadieent of) the 1&\*%@1%%#&%@#%»@5 ex, cPmpEises
fluid andafin iAlétl @haimberS communicating with tlid uinflet (a) the amalnn-diamber.

val ve | ac trea of the ,outlet an ovi de sistance
to fluild i:ﬁ?g V@yt RE, & tﬁrgﬁ Hely, the $aivé ﬁprtger comp ses disc%arge

- chamber communicating with the outlet of the main chamber.

5 | In another preferred embodiment of the invention, the valve further
comprises a bypass passageway communicating between the port in the
upper portion of the main chamber and the discharge chamber. '

In another preferred .torm of the lrxventlon, a stop tap is located in the
inlet chamber and adapted to vary the amount of water flowing through -
10 | the inlet chamber into the main chamber. Further, the stop tap can be
closed completely to prevent any flow of water through the valve. This
feature would be particularly relevant for maintenance for example.
Typically the stop tap may be raised or lowered to obstruct the flow of
water from the mains pressure system into the main chamber. By
15 | allowing less water into the main chamber, less water is able to flow
through the valve to the outlet during the period the valve is open.

In another .preferred embodiment of the invention, the valve can be
controlled by an actuation means which can be mechanical or electrical.
The actuating means for the delivery of water may preferably be adapted
20 so that there are two predetermined volumes of water which the valve
may deliver (one being approximately double the other) to allow for the
well known "dual flush" mode of operation. A "dual-flush" operation can
be achieved by altering the period of activation of the mechanical means
(such as holding the handle down for a short period before releasing it as

25 | opposed to a mere push and release) or, in the case of electrical means,
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(c), .a piston locdted in the main chanber which is novable 10

into and out of sealing engagenent :with-the outlet of the main chanber and
havi ng an i nternal passageway whi ch comruni cates between an upper portion
of the main chanber and the inlet; (d) 7 a port in the upper portion of

t he mai n chanber above 15 the piston which permts fluid. -

to flow there an al ve associ ated th the port t
regul ate tﬂ?énweoa# hFll ﬂﬁ’(“t hﬂBUgﬂ“i/ % e PRTAECVRY 15! \id'&evaqwaggggydﬁ]gls[ 0
claim 1 f ugpusttectheihkitnchamber i Btincémiteast tofigunesal iaxgl @i.th the inlet of
the main chanber. 20 3. A val ve according to either clains 1 or 2

further conprising a discharge chanber conmunicating with the outlet of the '
mai n chantiith gither emjodimgnis whbevur thegvalve t4 dhmthg ¢losedicpositinpyinlely a

- bypass pasamylf%wnmat EREmBEL W2ekrd RIORIitH TwdtlE . URP @hisd RtdteQNtire
of the main chanber and the discharge chanber
5 total force exerted on the top of the piston 17 by the water contained in
the upper portion 40 of the main chamber 12 is greater than the force
exerted by the water in the lower portion 39 of the main chamber 12
- because the 'pls_ton 17- has greater surface area exposed to the upper
" portion 40. In this state, the valve is closed because seal 18 prevents

10 water flowing from inlet chamber 11 to discharge chamber 14.

Upon actuation (by either mechanical or electrical means), water is
permitted to flow from wupper portion 40 through to port 35 and
passageway 13 and into discharge chamber 14. Consequently, the force of
the water on the top of piston 17 in the upper portien 40 of the main
15 chamber becomes less than the force exerted by the water in the lower
portion 39. This causes piston 17 to rise and permits water to flow from
inlet chamber 11’ through discharge chamber 14 and through the
non-return valve 36. Water discharged from passageway 13 into
discharge chamber 14 is drawn (by a venturi effect by the water flowing
20 from the inlet. chamber 11 to discharge chamber 14) down discharge
'chamber 14. The non-return valve 36 provides sohe resistance to the
water flowing through discharge chamber 14 which reduces any vacuum
force created by the flowing of water through the outlet and which would
otherwise cause piston 17, at normal operating pressures, to be
25 | prematurely drawn down, closing the valve prior to the action of the
closing mechanism explained below. Further, where the non-return valve
is constructed of flexible and elastic material, it can provide an
appropriate degree of resistance over the range of water flow-rates
_ experienced in the discharge chamer 14. In this state, water from inlet
30 | chamber 11 will still flow into channel 19, through filter 20, through flow
valves 21 and 22 and then through channel 23 Into upper portion 40.

Upon release of the actuating means (which in normal use would be very
shortly after actuation), water is no longer able to pass through from
upper portion 40 to passageway 13. Thus, water flowing through
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‘5. . A valve accordi ng to claim4 in which the piston ‘includes a flow
val ve located in the internal passageway of the piston to regulate the
passage of fluid fromthe inlet of the nmain chanber to the upper portion of

the main chanber. . 10 6. A val ve Bccording to any one of claims 2 to
5 further conprising a stop tap located in the inlet chanber and novabl e to
vary the anmount of water flow ng through the in|]et _chamer al ve

AV
accor di njy Rigtom}7 o‘Hé°d#PRﬁraPﬁ§"2nt49 will foree Pistam AT shark 51°'”n to its tnitial
adj ust e 1t poBAOS 1h0 the Maleded?hstals StA¢ cRabl18UANEFS] 188D 8T A mfnnt edgi $0,0n

in.the ma v.a di cl ai 7
ad) ust e} t?weﬁﬂg SE s drom RN SHamBEF Sk Soked, Sharpdl SHCH ity
portion ¢fdddreasmi n Nomrsdnrn valve 36 maintains some resistance to the water
5 | being discharged by elastically contracting due to the lower flow-rate (and
thus lower pressure inside the non-return valve).

Projection 45, the c¢hoke, slows the downward movement of the piston 12
by further decreasing the water flow-rate through discharge
chamber 14. This assists in the seal 18 coming to rest on its
10. corresponding seat gently. A sudden or violent reseating of piston 12
would cause an undesirable noise and wmay also  set up  dangerous
hydraulic vlbrﬁtions. The flow of water though the valve finally sfops
upon seal 18 again forming a seal with its corresponding seat in main
body 10 preventing the flow of water from' inlet chamber 11 to discharge
15 charﬁbe‘r 14, Alr-vent 38 from discharge pipe 44 will enable any
| remaining water in discharge pipe 44 to drain away. This creates an

air-break between the valve and the downstream end of discharge pipe 44,
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'10. 9%~ A valve according to any one of clains 3 to 8 wherein the

di scharge chanber includes an air-vent. 10. A val ve

according to any

one of clainms 3 to 8 wherein piston furgher conpri ses a dependi ng
projection of slightly smaller dianeter than the discharge chanmber. 15
A val ve according to any one of clains 1 to 10 further conprising
mechani cahafigl/ or el ectrical actuation neans to control fluid flowin and -
t hrough the val ve. 10 7. A val ve nacording to any one of clains 2
"to 6 further conprising a stop tap located in the inlet chanber and
novabl e I'The alsimshdefifimgithefinwahtionf a¥anvas Follvadgh the inlet chanber.
A val ve according to any one of clainms 3 to 7 further conprising a

11.

non-return

val ve attached to, or located in, the outlet to

1. A mains pressure valve which comprises: .
(a) 8 main chamber having an inlet for fluid and an outlet for
5 - fluid; _ .

(b) a non?return valve located downstream of the outlet and.
adapted_ to . provide resistance to fluid flowing
therethrough; o | |

(ec) a piston located in the main ‘chamber which is movable

10 ~ into and out of sealing engagement with the outlet of the
main chamber and h:iving an internal passageway which
communicates between an upper portion of the main
chamber and the inlet; _ ' '

(d)- a port in the upper portion of the main chamber above

15 - the piston which permits fluid to flow therethrough; and

(e) a valve associated with the port to regulate the flow of.
fluid through the port.

2. A valve ﬁccording to claim 1 further comprising an inlet chamber
communicating with the inlet of the main chamber.

20 3. A valve according to either claims 1 or 2 further comprising a

' discharge chamber communicating with the outlet of the main
chamber. |

4, A valve according to claim 3 further comprising a bypass

passageway 'communicz\tlng between the port in the upper portion

25 of the main chhmber and the discharge chamber.

5. A valve according to clairﬁ 4 in which the piston includes a flow

e

T

valve located in the internal passageway of the piston to regulate
the passage of fluld from the inlet of the main cha_mber to the
upper portion of the main chamber.

Daie: 23 FEB 1998

8.

This is the replacement sheet



restrict fldid which has been discharged from the outlet fromflow ng

backwards through the valve from the outlet to the inlet. 9. A
val ve according to any one of clains 1 to 8 further conprising adjustnent
nmeans to control the distance of upward gygvenent of 10 t he
piston in the main chanmber. 10. A Vvalve according to claim 9

wherein the adjustnent means conprises a nmovable spindle projecting into

the upper gorti OnAO"vnwleaE?dﬂalﬁeafg)ﬁﬁg dfe of claifis 2 VS Rt icdth singy

one of clains 3 to 10 wherein di scharge charrbe
i ncl udes an air - vénttop1$ap located {n, the HSGBrWQ‘b‘&ﬁy“\?N& lgr to| yarg the o

11 further conpri gnBufit@fwated flowih@rtidbagh’ tialinRa! skdmber.means to
control fluid flowin and through the valve. 11111111 111111
111111111111111

7. A valve according to any one of claims 1 to 6 further comprising
5 adjustment means to control the distance of upward movement of
the piston in the main chamber.

8. A valve according to claim 7 wherein the adjustment means
comprises a movable spindle projecting into the upper portion of
the main chamber.

10 9. A valve according to any one of claims 3 to 8 wherein the
discharge chamber includes an air-vent.

10. A valve according to any one of claims 3 to 8 wherein piston
further comprises a depending projection of slightly smaller
diameter than the discharge chamber.

15 11. A valve according to any one of claims 1 to 10 further comprising
mechanical and/or electrical actuation means to control fluid flow
in and .through the wvalve.
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