A FLUSHI NG CI STERN This invention relates to a flushing cistern for a' water
closet or toilet. The cleansing action of water delivered t_(_)é,}ﬁ%l et by a
flushing ci-stern is dependent upon the pressure and BigifEfthe wat er.
Hi gh volune requires a large cistern whereas high pressure requires either
a substantial head of water or electric pynp delivery. Such expedients
requi re additional space or expense or both. It is an object of the present
invention to obviate or mtigate pheresEINGEETERNADVant ages. According to
the present invention there is provided a TlTushing cistern conprising an
outl et chanber swept by a piston carrying a closure elenment of an outl et
val ve of the chanbFhis itnvertich arelitEsnto ki heshingt cistérn \fab v witesicigset
position and %ﬂ(iloﬁq ng a non-return valve permtting water flow in the
di rection of e outlet, whereby a flushing action causes the piston to be
retracted from t heTheicleansing \actiom of evatey deliversdvto artoiletcbyiasflughing
bi asi ng neans,; # | ury t he
out fl ow of recsllsg%% §éjvvg?:g' g%%%“m%éﬁéigé%e%%%?é a%hs%g%nﬁ éf gﬂ (F)w I m%"nt.H t he
present i nverYelwme requiges wolangescistera wiheraas high oresppee Reqpiresfeitherte to
the drawi ngs i NnsuBstdhtialFiBeadl bf waReF! off QIct2EC! pAMPI dd1BVErdl 2@ duwdd et
cistern. Fig. 21§ %Sspl an Vi ew&&_the toilet cistern w %hhe cover
removed. Fi g.e%Pedisit® rRavifsepdditional ppice 6F FFRENSHHONI t of Fig. 1.
Fig. 4 shows an umitets phadkjeet dfheherfresdentrihvefitiongto bbvikete ori mitigatd-i g.
1 a main cistgLn [ R Lnto an upper chanber 2 and a | ower
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chanber 3 separa
\,,/ According to the present invention there is provided a flushing

cistern comprising an outlet chamber swept by a piston carrying a
closure element of an outlet valve of the chamber, the piston being
biased into the valve closing position and including a non-return
valve permitting water flow in the direction of the outlet, whereby a
flushing action causes the piston to be retracted from the outlet valve
so opening the valve and energising the biasing means, and subsequent
return movement of the piston pressurises the outflow of residual
water downstream thereof. '

A specific embodiment of the present invention will be now
described by way of example with reference to the drawings in which:-
Fig. 1 is a part cross-sectioned view of a toilet cistern.

Fig. 2 is a plan view of the toilet cistern with the cover

-/ removed,

Fig. 3 shows an upper valve plate of the embodiment of Fig. 1.

Fig. 4 shows an upper plate of the embodiment of Fig. 1. .

Referring to Fig. 1 a main cistern body 1 is divided into an
upper chamber 2 and a lower chamber 3 separated by a plate 4. The
upper chamber 2 contains a flush actuator 5 which operates a non-
return valve 6 which is moveable within the lower chamber 3. Water
enters the cistern through inlet 7 in the upper chamber 2 and leaves
the cistern through- outlet 8 (in the lower chamber 3) to the toilet
bowl (not shown). Inlet 7 is controlled by a ballcock valve 9 as is
well known.

Upper chamber 2, closed by cover 10, is rectangular in cross-
section and is approximately twice the width of lower chamber 3 which



upper chanber 2 contains a flush actuator 5 which operates a non- return
valve 6 which is noveable within the | ower chanber 3. Water enters the
cistern through inlet 7 in the upper chanber 2 and | eaves the cistern
through outlet 8 (in the | ower chanber 3) to the toilet bow (not shown).
Inlet 7 is controlled by a ballcock valvez9 as is well known. Upper chanber
2, closed by cover 10, is rectangular in cross- section and is

appr oxi mat el \ist girealdmhén wrtisB-séctioer Theapliate £ ishaddpted Loiseati ircither in
Cross-section, '

The plate 4.1 s agdapted to seat jpn t apert ure_cgnnect.i ng
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spring 6. Th 1yﬂ%e|thgn8}agp 4pta elﬁlqtﬁﬁ%t‘é%‘ﬂf ta ﬁ‘i‘?rﬁl s %ﬁr{g’Fan%éI 17
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ﬁ{) or efent ing%ﬁamg'rvl int 4n UPFef FAIVE pihtd 18 M@ bt 41T Indefg es a circul ar
,\/_. - PP The upper valve plate 18 is circular and comprises a central

circular hub portion 19, an outer rim 20 and eight radial spokes 21
which connect the hub 19 to the rim 20. The rim 20 has an additional
outer annular wall 22 concentric with the aforementioned wall 17. The
centre of the hub portiorf 19 defines a circular hole 23. The upper

valve plate 18 rests against a lower valve plate 24 which is a thin flat
disc of substantially the same diameter as the upper valve plate 18,
The lower valve plate 24 has a similar central through hole aligned
with that through the upper valve plate 18. The two valve plates
18,24, movable up and down within the lower chamber 3, are biased
towards outlet 8 by spring 16.
A rubber stopper valve 25, frustoconical in cross-section, is
fixed to the upper valve plate 18 (as described below). The valve 25
(Y is disposed centrally in the lower chamber 3 below the lower valve
plate 24 so as to locate sealably over the outlet 8. The outlet 8 has
a tapered edge 26 designed to receive the stopper valve 25.
Referring to Fig. 2, the flush actuating lever 5 is connected to
spindle 27 which is supported in bearings 28 located opposite each
other in the upper chamber 2 walls. Fixed to the midpoint of spindle
27 is a pulley 29. As is shown in Fig. 1, the pulley 29 is connected to
the non-returnable valve 6 by line 30 which wraps around the
circumference of the pulley and passes from the pulley 29 through the
hole 10 in plate 4 to a rod 31 fitted to the upper valve plate 18. Rod
31 is fixed into the holes in the valve plates 18,24 by means of two
nuts 32,33 disposed either side of the upper valve plate 18. The
stopper valve 25 is fixed to the end of rod 31 below the lower valve



val ve ‘plate 18 rests against a |lower valve plate 24 which is a thin fiat

di sc of substantially the sane di aneter as the upper valve plate 18. The

| ower valve plate 24 has a simlar central through hole aligned with that
t hrough the upper valve plate 18. The two val ve plates 18,24, novable up
and down within the |ower chanber 3, are Riased towards outlet 8 by spring
16. A rubber stopper valve 25, frustoconical in cross-section, is fixed to
the upper valpatel At By kat( 88, descri bed bel ow). The valve 25 is disposed
centraliy in the | gwer_chanber 3, below the ] ower,_ valve plate 24 so,as_to
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thereto. The psé%isrﬂ'loﬁ\ nge %rﬁ%ep l%:lhla%e%%, rt%%&&h%‘h%%p‘%r%ﬁréé Qefined between
the radial spokes 21 of the upper valve plate 18, through the central
hole in the lower valve plate 24 into the volume below the lower valve

plate 24. The stopper valve 25 is now unseated and water is able to
pass through outlet 8.

Further raising of .the' upper valve plate 18 and the stopper
valve 25 results in the stopper valve 25 abutting the lower valve plate
24 and the latter being carried up the lower chamber 3 supported on
the stopper valve 25 whilst still being separate from the upper valve
plate 18, Water has thus been allowed to palss from upper chamber 2
through to outlet 8.

When the lever 5 is released the spring 16 biases the upper
valve plate 18 against lower valve plate 24 and water is prevented
from passing through the non-return valve 6. The non-return valve

-/ 6 is now biased by spring 16 against the volume of water remaining in
the lower chamber 3 and thus forces the water through outlet 8 at a
relatively high velocity until the volume of water recedes to allow
stopper 25 to seat over the outlet 8.

When lever 5 is pulled through approximately a 30° rotation and
is released quickly a short flush is effected, as the non-return valve
6 does not travel the full length of the lower chamber 3. If lever 5
is pulled through approximately 90° and slowly released the non-return
valve 6 is lifted substantially to the top of the lower chamber 3 and
a long flush is effected.

Pressurizing the water through the outlet in such a way as
described above eliminates the need for a pump or for a large head or

volume of water. A saving of water of more than 50% can be made.



the disposition of Fig. 1) and line 30 waps around pull ey 29 noving the
upper valve plate 18 and stopper valve 25 agai nst spring 16 towards the top
of the | ower chanber 3. Upper valve plate 18 is not directly connected to

| ower valve plate 24. Initially, when the upper valve plate 18 is raised,
the |l ower valve plate 24 remains stationgry and the two plates are thus
separated allowing a fluid communi cati on channel to open. Water can pass

frorkn t hg‘1Up]E1&{rhﬁf‘s'lf6Rrflﬁsllatﬁﬂeoflﬂ}&hh?%edi?ﬁt‘eﬂfiﬁsbéiefebh 'ﬁefhénlahuemh | uheteﬁ,adi al
spokes:- o] e uppes, val ve pla : rough.the central hole in e

| oner val ve ra?ebgg flr"hsg '?‘Flté‘%’&l gﬂ?%é?gvf"i“ﬁ‘elﬁttﬁﬁar val ve plate 24. The
st opper valve 25 is now unseated and water is able to pass through outl et
8. Further raising of the upper valve plate 18 and the stopper valve 25
results in the stopper valve 25 abutting the |ower valve plate 24 and the
| atter being carried up the | ower chanber 3 supported on the stopper valve
25 whilst still being separate fromthe upper valve plate 18. Water has

t hus been allowed to pass from upper chanmber 2 through to outlet 8. Wen
the lever 5 is released the spring 16 bi ases the upper valve plate 18

agai nst |l ower valve plate 24 and water is prevented from passi ng through
the non-return valve 6. The non-return valve 6 is now biased by spring 16
*agai nst the volunme of water remaining in the | ower chanber 3 and thus
forces the water through outlet 8 at a relatively high velocity until the
vol une of water recedes to allow stopper 25 to seat over the outlet 8. Wen
|l ever 5 is pulled through approximately a [err] rotation and is rel eased
quickly a short flush is effected, as the non-return valve 6 does not
travel the full length of the | ower chanber 3. If lever 5



i's” pul'l ed through approxi mately [err] and slowy rel eased the non-return
valve 6 is |ifted substantially to the top of the | ower chanber 3 and a
long flysh:is effected. Pressurizing the water through the outlet in such a
way as described above elimnates the need for a punp or for a | arge head
or volume of water. A saving of water of nore than 50% can be nade. 4
For a short flush the discharged water is between one and two litres, for a
| ong flush between three and four litres. 5 5 CLAIMS A flushing cistern
conprising an outlet chanber swept by a piston carrying a closure el enent

of an outlet valve of the chanber, the ﬁﬁduﬁﬁtmﬂng bi ased into the valve
closing position .and including a non-return valve permtting water flow in
the direction of the outlet, whereby a flushing action causes the piston to

be retracted fitom theflashim cistern TOmPRMiINEJahheutRity ehambeenswepsi bg i he
bi asi ng neans, and subsequent return novenent of the piston pressurises the
outfl ow of residualpistdrercateyitsg r£atloslirs exlbmert of Aarf |lawtlletigvalvaet @fnthe
clainmed in claim1, wherein the non-return valve conprises two plates
separ abl e on r et r achiambegf thaeisteon being biased into the valve closing position

and including a non-return valve permitting water flow in the
direction of the outlet, whereby a flushing action causes the
piston to be re'trac'_ced from the outlet valve so opening the
\/ valve and energising the biasing means, and subsequent return
movement of the piston pressurises the outflow of residual

water downstream j:hereof.

2. A flushing cistern as claimed in claim 1, wherein the non-return
valve comprises two plates separable on retraction of the piston
to allow water flow through apertures in the plates, the return
moirement of the piston causing the plates to move together so
closing the apertures and preventi'ng water flow through the

\_J valve.

3. A flushing cisfern as claimed in claim 1 or 2, wherein the
flushing action is actuated by a flush actuating lever connected
to a rot'atable-pulley, the pulley being connected to the piston
such that operation of the flush actuating lever causes the

pulley to rotate, thus retracting the piston by lifting.

4. A flushing cistern as claimed in any preceding claim, wherein the

piston is biased into the valve closing position Hy a spring.
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)
‘to all ow water flow through apertures in the plates, the return novenent of
the-piston causing the plates to nove together so closing the apertures and
preventing water flow through the valve. 3. A flushing cistern as clai ned
inclaim 1 or 2, wherein the flushing action is actuated by a flush
actuating | ever connected to a rotatable pulley, the pulley being connected
to the piston such that operation of the flush actuating |ever causes the
pulley to rotate, thus retracting the pi & on by lifting. 4. A flushing
cistern as clainmed [n any preceding clai wherein the pkston i i d
into the val¥e cl 8 HﬁhH{%F’ﬁtﬁﬁ“@f ‘aaé%?ﬁﬁ.a"flﬁ 1ng Tf"ﬁiﬁﬁé%aa’%
11111111121 * L M * 6.5, . Af i.n ' S
claimed in any prStOs§rRciement, °€A§9Fe‘?'ﬁu?%é'.aiy slﬁ'rA\% ﬁ@%n&%ﬁ?ﬁg&(ﬁfl et
valve is a rubber stopper valve. 6. A flusHing cistern substantially as
her ei nbefore described, with reference to the acconpanying drawi ngs. 111111

111111 11111411 1 1A*ﬂu§hixllg cMtern ststantially as hereinbefore described, with

reference to the accompanying drawings.
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