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cisterns i [ [ [ [ T e ir
it is difficult to secure a'cistern nechanismto the\—ﬁlTéﬁrna'l-

surface of the cistern. F i ¢

. . For this redson it i '

mechani sm \ LS it is desirable th :

pi pe or fl thaglg to be mounted by meanslof a connection npt tPe i uh
: pertusf Rbsedt Ghaheiom.relates to cisterns or flus% tanKs gd. he ush

particular, to a cistern mechanism whith is able to be used with a wide
variety of cisterns. . ' .
Most cistern manufacturers have a wide variety of cisterns which
5 are intended to be used with different.types_of lavatory pans. Some
cisterns are moulded from plastics material whilst others are fabricated
from vitreous china. 1In particular, with vitreous china cisterns it 1s
difficult to secure & cistern mechanism to the internal surface.of the
cistern. For this reason it is desirable that the cistern mechanism be
10 able to be mounted by means of a connection with the flush pipe or flush
aperture of a cistern. - ' '
Furthermore, it is also desirable for reasons of reduction of stock
. volumes, reduction in stock lines, and economies -of scale to be ac@ieved
from large volume production, if a single cistern mechanism can bé'used
15 thgoughoui the entire range of cisterns. In this connection it wiil be

-r

appreciated +hat because different models -of cisterns havs gitreren

w

shabes jn order to achieve different appearances, such cisisrns hav
different volume to depth profiles. The volume to depth previle ci 2
cistern is the way in which the available volume of water containad

20 within the interior of the cistern varies with increasing depth zbove the
minimum water height'within the cistern. Clearly & cistern with & large
internal cross sectional zrea will have a greater volume to depth profile
than a relatively siim cistern of relatively small cross sectional area.

it is the object of the present invention to provide & cisters

™~
wn

mechanism which can cater for a wide variety of cisterns notwithstanding
the different volume to depth profile of such cisterns. ' _
According to one aspect of the present jnvention there is disclosed
a cistern mechanism for a wide variety of cisterns each of which has &
different volume to depth profile, said mechanism comprising a frame
. mountable within the cistern by connection with the flush pipe and/or
flush aperture, & Fiush valve mounted in said frame, & weir surrounding

()
o

PRy » *m - 8 ] . .--’
sajd valve and extendind zbove said valve to & preceterm1ned heignt, &

Flush valve 1ifting mechanism mounted on szid frame above said flush

valve, and means to select the height of &t least a porticn of said weir
35 relative to said flush valve to set said predetermined heicht
It .is also desirable in catering for the different varies b

n T
cisterns if the mechanical linkzge between the manu 11y ogperabdl

a
actuator and the fiush valve 1ifting mechanism C&R be zdjusted in crder
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vary by as much as 10% in sh¥in§<age #ronclzli)a(?t%ﬁ 138GEdhONH § aRkRRefore
a preferred feature of the present invention to provide a cistern

5 adjustment mechanism which addresses these problems.
-'According to a second, and preferred, aspect of the present
invention there is disclosed & cistern adjustment mechanism for a linkage
interconnecting & manually operable flush actuator and a flush valve

1ifting mechanism, said adjustment mechanism comprising & screv
j0 adjustment interconnecting that portion of the flush valve 1ifting
mechanism which comes into contact with said manually operabie flush
actuator and the remainder of said flush vzlve 1ifting mechanism, whereby
. any difference in spacing between said menzally operable flush actuator
and said fiush vaive 1ifting mechanism afi:r installation of the flush
15 valve lifting mechanism within the Eisterh. can be cohpensaued for by
adjustment of said screw adjustment. '
" One embodimznt of the present invent’sa will now be described with
reference to the drawings in which: ' )
Fig. 1 is &n exploded perspective vi-+¢ of a cistern incorporating
20 the cistern mechanism of the preferred emt " 3iment,

Fig. 2 is & side-to-side vertical crmss-sectional view of the
cistern mechanism of Fig. 1 illustrating ¢°fferent water heights for
different types of cisterns, and- ... -

Fig. 3 is & front to rear cross—seciional view-through the cistern

25 mechanism of Figs. 1 and 2.
As seen in Fig. 1, a cistern 1 takes the form of & cistern body 2
and.a 1id 3. . The 1id 3 is provided with two pﬁsh bution actuators .4, one
' of which is intended to activaie a reduced volume flush whilst the other
of which activates a full volume flush. Locaied within the cistern body
30 2 is a self contained cistern mechanism 6 having & generally rectangular
frame 7 and-a threaded spigot 8 which passes through a central opening ¢
in the base of the cistern body 2. The frame 7 is able fo be secure&
within the cistern body by mezns of engagement of a threaded nut 10 with
the spigot §. A se2zling washer 11 completes the arrangement and forms 2 RS
frame 7 and the cistern body

35 water tight seal between the exterior of the
2. The spigot § Turther connects with & flush pipe 20 (Fig. 2) in
conventional fashion '
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It is -the object of the [ [ me m

s present invention to provide a cist [ '
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whi ch can cater for a wde variety of cisterns notvm'thstandingntheChanls

different volune to depth profile of such ciste [

: : _ rns. - Ac
8;r}2$ypg$sngthventlon there is disclosed a cistern ﬁggﬁ;E?SLSfSPeaaafggt
variety of sterns each of which has a differ hﬁTvU UnE. to_dept | prof i |

_ chani sm conprising a frame nountable wt s ﬁ Fﬁﬁ%& P e
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within the interior of the cistern 1 without any engagement with the
interior walls of the cistern.

5 Depending from each of the push button actuators 4 is &
corresponding push rod 14 the lower end of which, when the cistern 1id 3
is in position, abuts the upper surface of a corresponding L-shaped 1ift
actuator 15. As will be described in more detail in relation to Fig. 3,
each of the 1ift actuators 15 is coupled to a flush valve 1iTting

2.
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~0,
=)
3 T
Nl
eI

10 mechanism.
Located at the lower end of the frame 7, and illustrated in Figs. 2

-

and 3, is a flush valve 17 which is connected to the lower end of a stem
18 on which a float 19 is slidably mounted. ’ .
In order to-flush the cistern, the stem 18 is raiszd therebj
15 opening the flush valve 17 and allowing water stored within the cistern
to pass through the flush valve 17 and into the Tlush pipe 20 (Fig. 2).
For a reduced volume flush, the Float 19 is used to kaock the siem 18
down, thereby prematurely ending the flushing action. For & fTuil volume
£lush the stem 18 drops when both the volume and rate of water flowing
20 through the flush valve 17 is insufficient to support the weight of the
stem 18 and float 18.
As best seen in both Figs. 1 and 2, the flush valve 17 is

surrounded on all four sides by a cup-shaped weir 22. For a reduced
volume flush, the flushing action is brought'to a close well before the
25 level of water in the cistern drops to the height of the weir 22.
However, for a full volume flush, the flushing action is brought to a
close when the water level within the cistern drops to the height of the
weir. .
Referring now to Fig. 2, it will be appreciated that the maximum
30 level of water within the cistern is determiﬁed by the ifiet
arrangements. A conventional float arm (not {1lustrated) is usad to
control the meximum height of water within the cistern. In particuiér,
it must be below any overflow arrangement, typicaily the upper end of ihe
hollow stem 18. Furthermore, for arrangements in which & cistern and S
15 javatory pan are close coupled, the static head © t
cistern must not be unnecessarily reduced. For these reasons, within
limits, the maximum height of water within the cistsran may te regarded as

being substantially fixed.
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In recent times, in order to conserve water and thereby avoid the
need for additional capital expenditure on dams, water supply authorities
in many jurisdictions have begun to specify a maximum volume of water
permitted in a flush, as wgll as the universal minimum permissible volume
5 regarded as.necessary to achieve a satisfactory flush of the lavatory pan
and transport of the contents thereof along branch sewerage lines. it
will be appreciated from Fig. 2, however, that different sizes and shapes
of cisterns, because of their differing volume to depth profj1e§, require
the water level to drop to different heights in order to flush the same
10 volume of water.
In Fig. 2 the level M represents the maximum water height within &
cistern. The level U represents the upper limit for the Jowest level of
. water withih the cistern indicated by dotted lines having a larger cross
sectional area in Fig. 2, whilst the jevel L represents the lower Timit
15 for the lowest level of water for the cistern having & smaller cross
sectional area and illustrated by solid lines in Fig. 2.
" In order to have a single cistern'mechanism able to operéie at &
_set,fullff]ush volume with both cisterns, it is necessary to arrange for
the full volume flush for the larger cistern to stop zt level U whilst
20 for the smaller cigtern it is necessary that the full volume flush
continue until the level L is reached. 1In accordance with the preferred
embodiment this chznge in cessation level is accommedated by means of the
weir 22. '
As seen in both Figs. 1 and 2, each of the four walls of the weir
25 22 is provided with a number (preferab1y~three3 of panels 24 which are of
reduced thickness. Therefore if the frame 7 is to be used with the
larger cistern (illustrated by broken lines in Fig. 2) then the weir 22
is used as illustrated in Fig. 1 and the cessation level for flushing for
a full volume flush is the level U j1lustrated in Fig. 2. However, if
30 +the frame 7 is to be used with the smaller cross sectional area cistern
illustrated by full lines in Fig. 2, then all the panels 24 of reduced
thickness are removed by being broken away. Under these circumstancgs
the full volume flush continues until the cessation level L is rezched.
In this way the desired maximum £lush volume is reached but not exceeded
Jesrly, if & cistern

(@]

35 with the cistern of smailer cross sectional aresz. i
having & volume to depth profile which dictates & cessation level
somewhere between the levels U and L of Fig. 2 is required, then only cne

or two of the panels 24 isfare removed. I7 necessary, & porticen of &
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mount.ed on said franme above said flush valv I fti '

unt. _ e for lifting sane; and (d a

me:r mounted on said frame surrounding said valve and extendi ng aboee)said

¥a ve Lo a predetern1ned hei ght, said weir being spaced apart on all sides
romthe internal surfaces of the cistern when said _franme is nounted within

the cistern; the height of the | owernost portion off ﬁ? e

. ! . O

said flush valve being selected to set san pr edet gr 'E%F?J!-I?B%ﬂﬁ P Lo
t hereby set the anount of liquid flushed by said c er I ECHAR sm Ift i s

al so desirable in catering for. the differ i i st el
: _ [ -t fferent variety of cisterns it e
mechani cal |inkage between the nmanually _operable flush actuator and the

flush valve lifting mechani sm can.be adj-usted iRy .
di fferent di mensipewrs 44n¢wr%nﬁem?vﬁddi%iFﬂFt]Ht e%&g%']s%ﬁﬁﬁii:gﬁﬁ?gﬁmﬂ?g? ° the
t g lower>:

vitreous china citsé esmsheohttdnd, saneonasiidro of 18t yrES ) '
. ; e, ary.b
10% i n shrinkage fromubahef de@chibddcirrangtments emahque;herfé?.’% ces%tio 13e1 mich as

to be adjusted within_relative]y wide limits. The levels for different

5 types of cisterns can be eésily indicated by horizontal lines (not
111ustrated) moulded across the panels 24. This enables the cistern
mechanism to be retrofitfed to existing cisterns if reguired.
Alternatively, during the manufacture of the cistern mechanism, an insert
(not illustrated) can be placed in the mould in known fashion so as to

10 alter the height of the weir 22 relative to the threaded spigot 8.
Either of these two stratagems constitutes a.mean$ to adjust or select

the height of at least a portion of the weir relative o the flush valve.
Turning now to Fig. 3, the flush valve 1ifting mechanism )
§1lusirated therein is substantially conventional, being illustrated in
15 more detail in applicant’s Australian Patent No. 597438 the disclosure of
which is hereby incorporated by cross reference.
" As seen in Fig. 3, one, interior, surface of €
is provided with i threadeg profile which is engaged with a grublscrew 25
. rotatably mounted in an jnternally threaded housing 27 which is itself
20 movable relative to the frame 7 and biased into its uppermost, rest,
position i1lustrated by means of & spring 28.

It will be apparent to those skilled in-the art that turning the
grub screw 26 by means of z slot 29 in its upper end, enables the rest
position of the corresponding 1ift actuator 15 to be adjusied relative to

25 +the frame 7. As & consequence, any variation in the dome height pf the
cistern 1id 3, for example, can be accommodated in order to ensure that
the lower end. of the push rods 14 in their rest position abut sgainst the
upper surface of 11ft actuztors 15 in their rest position. This
adjustﬁent mechanism ensurss tﬁé% variations beiween different models of

30 cisterns can be easily zccommodated thereby enabling the cistern

| mechanism to be used throughout & wide range ot cisterns and, in
particular, throughout the entirs range of cisterns produced by & giﬁén
cistern manufacturer.

The foregoing describes oniy one embodiment of the present o

t r

invention znd modifications, obvious £o those skilled in i

)
N

made thereto without departing from the scope of the present invent
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gegaga[gglggﬁigrgdgi the present invention to provide a cistern adjustnent
e e esses these problens. According to a second aspect of
predetern1ne vention there is disclosed a nmethod for configuring 2 >
orane v o sl I l[llﬂllﬂ?llllllil L o ket net by it aroal surtages o
ggﬁ%f{g th?hC|stern hhvithg *a HHX|nun1I|§u:gegePéh'hd T
i ng e steps. of: (a) physically |
ocat

ErgtgLstgrn whi ch determ nes the predeter%1ned VBP'

n between the cessation level and the nBX|nun1I|qU|d hefght for the

ci stern; ' '
(b) selecting a cistern mechani sm having a weir surroundi ng an

o :
perator actuated flush valve, the weir havdang a height relative to the

flush val ve such £H4% the
. A cistern mechanism for a wide variety of cisterns each of

which has a different volume to depth profile, said'mechanism comprising
~a frame (7) mountable within the cistern (1) by connect1on with the flush
" pipe (20) and/or flush aperture (9), a Flush valve (18) mounted in said
frame, and a flush valve 1ifting mechanism ¢15) mounted on said_frame
above said flush vaive, characterised by a weir (22) which surrounds said
valve and extends above said vajve to a predetermined height, and means
to select the height of at least a pdrtion.124) of. said weir relative to
said flush valve to se; sa1d predetermined height. ,

2. A cistern mechcn1sm as claimed in claim 1 whe erein said weir
(22) forms part of said frame (7.

o3 A cistern mechanism as claimed in claim 1 or 2 wherein said
weir comprises a generally'cup—shaped receptacle (22) having an upper rim
(24) from which a plufa]ity of supports (7) extend.

4. A cistern mechznism as claimed in claim 3 wherein said flush
valve comprises a holiow stem (18) the upper end of which constitutes an
overflow arrangement and the lower end of which includes & sealing means,
and wherein said cup-shaped receptacle has an opening therein leading to
a spigot (8) adapted to be received in a said flush aperture (9) or

_'conneceed to said fiush pipe (207, said openlng be1na closed by said

sealing means and the upper end of said hollow stem being supported by

said supporis. " or 4

5. A cistern mechanism as claimed in claim 3‘wh=r=1n sa1d weir
height selection means comprises at least one rupturadle panel (24)
formed in the rim of said receptacle. ) or 4

§. A cistern mechanism as claimed in ciaim 3lwhereim said weir
height selection means comprises forming szid rim at said predetermined

height above said flush valve.
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- 3 -.weir retains the liquid in the cistern at a | evel proxinmate the
cessatlon | evel when the cistermnechanismis installed in the cistern; and

(c) installin hanlsmlnthe cistern, such that the vvelr
is spaced apart Tm"ﬂmm’maﬂnm the interior sur stern: and
(d) connecting tle tlush s/ e to a flush exit [Jen SMET%N@BE% Iy
communi cating the liquid out of the cistern. DESCH) PTI O\hmm DRAW

One enbodi ment of the present

i nvention wll now bedgeserrbed= =
reference to the drawi ngs i n which: .

-7 -
7. A cistern inéorporating the c{gtern mechanism as claimed in
any one of claims 1—6._ . |
g§. A cistern adjusiment mechanism for a 1jnkage jnterconnecting a
manually operable flush actuator (14) and a flush valve 1ifting mechanism
(15), said adjustment mechanism comprising a screw adjustment (26, 27)
interconnecting that portion of the flush valve 1ifting mechan1sm (15
which comes into contact with said manually operable flush uctuator s
and the remainder of said flush valve 1ifting mechanism, whereby any
difference in spacing between said manua11y"operab1e flush actuator (14)
and said flush valve 1ifting mechanism (15) after insta]{ation of the
£1ush fush valve 1ifting meehanism within the cistern (1), can be compensated
for by adjustment of said screw adjustment (26, 27). |
| 9. A cistern adjustment mechanism &s clajmed in clzim 8 wher2in
said screw adjustment (26, 27) includes a spring biasing means (28) to
uyrge said portion of said flush valve 1i fiing mechanism towards said
actuator. '
| 10. A cistern incorporating the cistern adjustment mechanism as

claimed in claim 8 or 9.
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Fig. ;1 is an expl oded perspective view of ‘a cistern i ncorporating the
ei'sfern nmechani smof the preferred enbodinent, Fig. 2 is a side-to-side
vertical cross-sectional view of the cistern nechanjsn1of Fig. 1
dllustrating different water heights for different t
Fig. 3is a front to rear cross-sectional view throug -
mechani smof Figs. 1 and 2. DESCRI PTI ON OF PREFERREDLFNBC[&Q&%M&E@G sedh in
'Fig. 1, acistern 1 takes the formof a cistern body dlid
3 is provided with two push button actuators one of which is intended to
activate a reduced volune flush whilst th Qﬁé of which activates a ful
vol unme flush. Located within the cistern body is a self contained cistern
mechani sm 6 having a gerned plelsyntr @edngiog i 8dlodes aRBpdrading mctiahisefded spi got 8

whi ch passes through a central
cistern (1) or flush tank which is able to be used for a wide variety of

cisterns, irrespective of their volume to depth profile. The preferred
mechanism takes the form of a generally cup-shaped weir (22) which
surrounds the flush valve (18) and from which a support frame (7)
extends. The height of the rim of the weir is able to be selected or
adjusted, for example by the use of a number of rupturable panels (24)
located in the walls of the weir (22). A hechanism (26,27) to adjust for
height variations between the f]u;h actuators (14) and the flush

operating mechanism (15) is &lso disclosed.
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opendrg 9 in the base of the cistern body 2. The frane 7 is able to be
secuired within the cistern body by neans of engagenent of a threaded nut 10
with the spigot 8. A sealing washer 11 conpletes the arrangenent and forns
a water tight seal between the exterior of the frame 7 and the cistern body
2. The spigot 8 further connects with a flush pipe 20 (Fig. 2) in
conventional fashion. 4 - It wll be seen that the above descri bed
arrangenent has the advantage.that the entire cistern nechanism6 is able
to be nounted within the interior of the cistern 1 w thout any engagenent
with the interior walls of the cistern.




Dependi ng fromeach of the push button actuators 4 is a correspondi ng push
rod 14 the | ower end of which, when the cistern |lid 3 is in position, abuts
t he upper surface of a corresponding L-shaped lift actuator 15. As will be

described in nore detail in-relation to Fig. 3, each of the Iift actuators-
15 is coupled to a flush valve lifting nmechanism Located at the | ower end
of the frane 7, and illustrated in Figs. 2 and 3, is a flush valve 17 which

is connected to the | ower end of an upstanding stem 18 on which a float 19

is slidably nounted. The stem 18 is hollow, and an upper end of which

constitutes an overflow arrangenment. In order to flush the cistern, the

stem 18 is raised thereby unseating the,sealing nenbrane 31 opening the
qspe;

flush valve 17 and allowing water stored within the cistern to pass through

the flush valve 17 and into the flush 20 (Fig. 2). For a reduced

3
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vel ume flush, the float 19 is used to knock the stem 18 down, the mass of
the float 19 being greater than the buoyant force of the disc float 30,

t hereby prematurely ending the flushing action, as explained in detail in
Australian Patent No. 597,438. For a full volunme flush the stem 18 drops
when the upwardly directed buoyant force of the digge==-eat. 30 reduces to
zero as a result of all of the flushing water enptyiThis Srost hg A f

body 2, causing reseating of the sealing nenbranej31. Aagbggbsi’- bot h
Figs. 1 and 2, the flush valve'1l7 is surrounded on art—fFotr=stdes _byifa
cup-shaped weir 22. For a reduced volu flush, the flushing action is

brought to a close well before the |evel water in the cistern drops to
t he height of the weir 22. However, for Il volune flush, the flushing
action is brought to a close when the | evel withi-n the cistern drops

to the height of the weir. Referring nowto Fig. 2, it will be appreciated
that the maxi mum | evel of water

1
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S thi ngt tgg cjistern is determ ned by the inlet arrangerren_s \ Lopa:

“float a BeenR lacedj | | ustrated) is used to control |
of wate istern. In particular, it nust be
.arrange ) y the upper end of tlhe hollow ste

for arrangenents in which a cistern and | avatory pan are 20 2
static head of the water wi thin ARISTERNEMECHANISME be &FF Sﬁ%'SIWET HAS Bx» e
reduced. For these reasons, within limts, the maxi num hei ghtjjof VWﬁEﬁLAcgn
within the cistemg prkeRe lrn«%gaﬁ%ﬂdrag-igewq]%%tsaw R N L

times, in order to conserve water her eby avoi d the need for
particular, to a cistern mechanism which s azble to be used with a wide

variety -of c15terns.

Most cistern manufacturers have a wide variety of cisterns which
are intended to be used with different types of lavatory pans. Some
cisterns are moulded from plastics material whilst others are fabricated
from vitreous china. In particular, with vitreous china cisterns it is
difficult to secure a cistern mechanism to the internal surface of the
cistern. For this reason it is desirable that the cistern mechanism be
able to be mounted by means of a connection with the flush pipe or 7lush
aperture of a cistern. -

Furthermore, it is also desirable For reasons of reduction of stock

. volumes, reduction in stock lines, and economies-of scale to be achieved
from large vo]ume'producfion, it a siﬁgle cistern mechanism can bé used
throughout the entire range of cisterns. In this connection it will be
appreciated that because different models of cisterns have difierent
shapes in order to achieve different appearances, such cisterns have
diftferent volume to depth profiles. Thé volume to depth profile of a
cistern is the way in which the available volume of water contained
within the interior of the cistern varies with increasing depth above the

- minimum water height within the cistern. Clearly a cistern with a large
internal cross.-sectional area will have a greater volume to depth profile
than a relatively slim.cistern of relatively small cross sectional area.

It is -the obJect or the present invention to prov1de a cistern

' mechanlsm which™can cater for a wide var1ety of cisterns notwithstanding
the different volume to dep;h profile of such cisterns. )

According to one aspect of the present invention there is disclosed
a cistern mechanism for a wide variety of cisterns each of which has a
different volume to depth profile, said mechanism comprising a frame
mountable within the cistern by connection with the flush pipe and/or
flush aperture, a flush valve mounted in said frame, a weir surrounding
said valve and extending above said valve to a predetermined height,’é
Flush Valve 1ifting mechanism mounted on said frame above said Flush
valve, and means to select the height of at least a portion of said yeir -
relative to said flush valve to set said pradetermined height. T

It is also desirable in catering for the different variety of
cisterns if the mechanical linkage between the manually operable flush
actuator and the flush valve 1ifting mechznism can be adjusted in order
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fromFig. 2, hovvever that different sizes and shapes of -'CI:.StEIﬁﬁ
of their dlfferlng vol une to depth profilges, require t hibls
drop to different heights in order to flush the sanme vo e of water In
Fig. 2 the level Mrepresents the | E@ﬂﬁ ® ght within a cistern.
The level U represents the uppegFmﬁ?or t ewgwest | evel of water within
the cistern indicated by dotted |ines having a | arger cross sectional area
in Fig. 2, whilst the level L represents the lower limt for the |owest

| evel of ABS'ERAKIT the cistern having a snmaller cross sectional area and
illustrated by solid lines in Fig. 2.

The present invention discloses an operating mechanism for a cistern (1) or flush
tank which is able to be used for a wide variety of cisterns, irrespective of their volume to
depth proﬁIe. The preferred mechanism takes the form of a generally cup-shaped weir (22)
which surrounds the flush valve (18) and from which a support frame (7) extends. The
height of the rim of the weir is able to be selected or adjusted, for example by the use of a _
number of rupturable panels 249 located in the walls of the weir (22). A mechamsm (26,
27) to adjust for height variations between the flush actuators (14) and the flush operating
mechanism (15) is also disclosed.

Fig. 1 i



I'n order to have a single cistern nechanismable to operate at a set

fq__ll-flush volume with both cisterns, it is necessary to arrange for the
full vol ume flush for the larger cistern to stop at 1 '
smal ler cistern it is necessary that the ¥ull vol une |l REPLACEMENT SHERT |
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cistern mechanism which is able to be used with a wide variety of cisterns.

BACKGROUND OF THE INVENTION

Most cistern manufacturers have a wide variety of cisterns which are intended to
be used with different types of lavatory pans. Some cisterns are moulded from plastics
~material whilst others are fabricated from vitreous china. In particular, with vitreous
china cisterns it is difficult to secure a cistern mecﬂaﬂsm to thé internal surface of the
cistern. For this reason it is desirable that the cistem mechanism be able to be mounted
by means of a connection with the flush pipe or flush aperture of a cistern.

Furthermore, it is also desirable for reasons of reduction of stock volumes,
reduction in stock lines, and economies of scale to be achieved from large volume
production, if a single cistern mechanism can be used throughout the entire range of
cisterns. In this connection it will be appreciated that because different models of
cisterns have different shapes m order to achieve different appearances, such cisterns
have different volume to depth profiles. The volume to depth profile of a cistern is the
way in which the availablé volume of water contained within the interior of the cistern
varies with increasing depth above the miihimum water height within the cistern. Clearly
a cistern with a large intemai cross sectional area will have a greater volume to depth

profile than a relatively slim cistern of relatively small cross sectional area.

SUMMARY OF THE INVENTION
It is the object of the present invention to provide a cistern mechanism which
can cafer for a wide variety of cisterns notwithstanding the different volume to‘depth
profile of such cisterns. |
According to one aspect of the present invent_ion_ there is disclosed a cistern

mechanism for flushing liquid in a wide variety of cisterns each of which has a different

volume to depth profile defined by internal surfaces thereof, said mechanism corhprising: '



REPLACEMENT SHEET -6- full volume flush is the Ievel Uillustrated in Flg
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reduced thickness are renoved by being b%ken away. n_Qer
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ci stern haydge foV/QniBnitsi dorlorlie mbtes) dictates a cessation |evel
somewhere between the |evels and L of Fig. 2 is required, then only one

or two of the pagﬁ } S 24 fhsshavatveromitedlin daid fre@essary, a portion of a panel
24 can be renove Simlarly, each wall of the weir need not be of the sane
hei ght and, say, (one ora flush valvet lifeingvaiechanism ingerconmested with said flush valve and

mounted on said frame above said flush valve for lifting same; and

(d) a weir mounted on said frame surrounding said valve and extending
above said valve to a predetermined height, said weir being spaced apart on all sides
from the internal surfaces of the cistern when said frame is mounted within the cistern;
the height of the lowermost portion of said weir relative to said flush valve being
selected to set said predetermined height and thereby set the amount of liquid flushed by
said cistern mechanism.

It is also desirable in catering for the different variety of cisterns if the
mechanical linkage between the manually operable flush actuator and the flush valve
lifting mechanism can be adjusted in order to accommodate the different dimensions
inherent in different styles of cisterns. Also vitreous china cisterns of the same mbdel or -
style may vary by as much as 10% in shrinkage from batch to batch. It is therefore a
preferred feature of the present invention to provide a cistern adjustment mechanism
which addresses these problems.

According to a second aspect of.t_he present invention there is disclosed a
method for configuring a bredetermined flush volume of liquid for a cistern independent
of the volume to depth profile of the cistern defined by internal surfaces of the cistern,
the cistern having a maximum liquid height, and the method comprising the steps of:

(a) physically locating a cessation level for the cistern which determines
the predetermined volume of liquid in the cistern between the cessation level and the
maximum liquid height for the cistern;

®) selecting a cistern mechanism having a weir surrounding an operator

actuated flush valve, the weir having a height relative to the flush valve such that the
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communicating the liquid out of the cistern.

DESCRIPTION OF THE DRAWINGS

One embodiment of the present invention will now be described with reference
to the drawings in which: B

Fig. 1 is an exploded perspective view of a cistern incorporating the cistern
mechanism of the preferred embodiment,

Fig. 2 is a side-to-side vertical cross-sectional view of the cistern mechanism of
Fig. 1 illustrating different water heights for different types of cisterns, and

Fig. 3 is a front to rear cross-sectional view through the cistern mechanism of

Figs. 1 and 2.

DESCRIPTION OF PREFERRED EMBODIMENTS
As seen in Fig. 1, a cistern 1 takes the form of a cistern body 2 and a lid 3.

The lid 3 is provided with two push button actuators 4, one of which is intended to

activate a reduced volume flush whilst the other of which activates a full volume flush.

Located within the cistern body 2 is a self contained cistern mechanism 6 having a

generally rectangular frame 7 and a threaded spigot 8 which passes through a central
opening 9 in the base of the cistern body 2. The frame 7 is able to be secured within the

cistern body by means of engagement of a threaded nut 10 with the spigot 8. A sealing

washer 11 completes the :irrangement and forms a water tight seal between the exterior

of the frame 7 and the cistern body 2. The spigot 8 further connects with a flush pipe 20

(Fig. 2) in conventional fashion.
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Depending from each of the push button actuators 4 is a corresponding push rod

14 the lower end of which, when the cistern lid 3 is in position, abuts the upper surface
of a corresponding L-shaped lift actuator 15. As will be described in more detail in
relation to Fig. 3, each of the lift actuators 15 is coupled to a flush valve lifting
mechanism.

Located at the lower end of the frame 7, and illustrated in Figs. 2 and 3, is a
flush valve 17 which is connected to the lower end of an ilpstanding stem 18 on which a
float 19 is slidably mounted. The stem 18 is hollow, and an upper end of which
constitutes an overflow arrangement.

In order to flush the cistern, the stem 18 is raised thereby unseating the sealing
membrane 31 opening the flush valve 17 and allowing water stored within the cistern to
pass through the flush valve 17 and into the flush pipe 20 (Fig. 2). For a reduced
volume flush, the float 19 is used to knock the stem 18 down, the mass of the float 19
being greater than the buoyant force of the disc float 30, thereby pfematurely ending the
flushing action, as explained in detail in Australian Patent No. 597,438. For a full
volume flush the stem 18 drops when thq upwardly directed buoyant force of the disc
float 30 reduces to zero as a result of all of the flushing water emptying from the cistern
body 2, causing reseating of the sealing membrane 31.

| As best seen in both Figs. 1 and 2, the flush valve 17 is surrounded on all four
sides by a cup-shaped weir 22. For a reduced volume flush, the flushing action is |
brought to a close well before the level of water in the cistern drops to the height of the
weir 22. However, for a full volume flush, the flushing action is brought to a close
when the Water level within the cistern drops to the height of the Weir.

Referring now to Fig. 2, it will be appreciated that the maxmmm level of water

within the cistern is determined by the inlet arrangements. A conventional float arm (not
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o estern hollow stem 18. Furthermore, for arrangements in which a cistern and lavatory pan are
close coupled, the static head of the water within the cistern must not be unnecessarily
reduced. For these reasons, within limits, the maximum height of water within the
cistern may be regarded as being substantially fixed.

In recént times, in order to conserve water and thereby avoid the need for
additional capital expenditure on dams, water supply authorities in many jurisdictions
have begun to specify a maximum volume of water permitted in a flush, as well as the
universal minimum permissible volume regarded as necessary to achieve a satisfactory
flush of the lavatory pan and transport of the contents thereof along branch sewerage |
lines. It will be appreciated from Fig. 2, however, that different sizes and shapes of

. cisterns, because of their differing volume to depth profiles, require the water level to
drop to different heights in order to flush the same volume of water.

In Fig. 2 the level M represents the maximum water height within a cistern.
The level U represehts the upper limit for the lowest level of water within the cistern
indicated by dotted lines having a larger cross sectional area in Fig. 2, whilst the level L
represents the lower limit for the lowest level of water for the cistern having a smaller
cross sectional area and illustrated by sohd lines in Fig. 2.

In order to have a single cistern mechanism able to operate at a set full-flush
volume with both cisterns, it is necessary to arrange for the full volume flush for the
larger cistern to stop at 1¢vel U whilst for the smaller cistern it is necessary that the full
volume flush continue until the level L is reached. In accordance with the preferred
embodiment this change in cessation ievel is accommodated by means of the weir 22.

As seen in both Figs. 1 and 2, each of the four walls of the weir 22 is provided

" with a number (preferably three) of panels 24 which are of reduced thickness. Therefore
if the frame 7 is to be used with the larger cistern (illustrated by broken lines in Fig. 2)

then the weir 22 is used as illustrated in Fig. 1 and the cessation level for flushing for a
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said flush valve being selected to set said predeterm ned hei ght and

t her eby setirkf@stansesthe Afll volaue dush cetimtesoyntil the cessation level L is reached. In
this way the desired maximum flush volume is reached but not exceeded with the cistern
of smaller cross sectional area. Clearly, if a cistern having a volume to depth profile
which dictates a cessation level somewhere between the levels U and L of Fig. 2 is
required, then only one or two of the panels 24 is/are removed. If necessary, a portion
of a panel 24 can be removed. Similarly, each wall of the weir need not be of the same
height and, say, one or two of' the walls can be lower.

The above described arrangement enables the flush cessation level to be adjusted
within relatively wide limits. The levels for different types of cisterns can be easily
indicated by horizontal lines (not illustrated) moulded across the panels 24. This enables
the cistern mechanism to be retrofitted to existing cisterns if required. Alternatively,
during the manufacture of the cistern mechanism, an insert (not illustrated) can be placed
in the mould in known fashion so as to alter the height of the weir 22 relative to the
threaded spigot 8. Either of these two stratagems constitutes a méans to adjust or select
the height of at least a portion of the weir relative to the flush valve.

Turning now to Fig. 3, the flush 'valve lifting mechanism illustrated therein is
substantially conventional, being illustrat.ed in more detail in applicant's Australian
Patent No. 597438 the disclosure of which is hereby incorporated by cross reference.

As seen in Fig. 3, one, interior, surface of each lift actuator 15 is provided with
a threaded profile which is engaged with a grub screw 26 rotatably mounted in an
internally threaded housing 27 which is itself movable relative to the frame 7 and biased
into its uppermost, rest, position illustrated by means of a spring 28.

It will be apparent to those skilled in the art that turning the grub screw 26 by
means of a slot 29 in its upper end, gnables the rest position of the corresponding lift

actuator 15 to be adjusted relative to the frame 7. As a consequence, any variation in
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enabling the cistern mechanism to be used throughout a wide range of cisterns and, in
particular, throughout the entire range of cisterns produced by a given cistern
manufacturer.

The foregoing describes only one embodiment of the present invention and
'modifications, obvious to those skilled in the art, can be made thereto without departing

from the scope of the present invention.
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each of which has a different volume to depth profile defined by internal surfaces

thereof, said mechanism comprising:

(@ a frame mountéble within the cistern by connection with a flush exit
means for communicating liquids out of the cistern;

(b) a flush valve mounted in said frame;

©) a flush valve lifting mechanism interconnected with said flush valve and
mounted on said frame above said flush valve for lifting same; and

@ a weﬁ mounted on said frame surrounding said valve and extending
above said valve to a predetermined height, said weir being spaced apart on all sides
from the internal surfaces of the cistern when said frame is mounted within the cistern;
the height df the lowermost portion of said weir relative tohsaid flush valve being |
selected to set said predetermined height and thereby set the amount of liquid flushed by
said cistern mechanism.

2. A cistern mechanism as claimed in claim 1 wherein said weir forms
part of said frame.

3. A cistern mechanism as claimed in claim 1 or 2, wherein said weir
comprises a generally _cup—shaped receptac_:le'having an upper rim from which said frame
extends. _ ‘

4. A cistern mechanism as claimed in claim 3, wherein said flush valve
comprises. an upstand?ng hollow stem, having an upper end which constitutes an
overflow arrangement and a lower end which includes a sealing means for sealing said
flush exit means, and wherein said cup-shaped receptacle has an opening therein leading

to a spigot adapted to be received in a said flush exit means, said opening being closable

by said sealing means.
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vei r -havi ngyaqdi&ingiiéd héibld | ve to the flush valve such that the weir retains

the liquidin the cistern at a |level proximte the cessation | evel when the
6. A cistern mechanism as claimed in claim 3, wherein said predetermined

height is determined by the location of said rim above said flush valve.
7. A cistern mechanism for a wide variety of cisterns each of which has a
different volume to depth proﬁle,- said mechanism being substantially as herein described

with reference to the accompanying drawings.

8. A cistern incorporating the cistern mechanism as claimed in any. ope of
claims 1-7.
9. A method for configuring a predetermined flush volume of liquid for a

cistern independent of the volume to depth profile of the cistern defined by internal
surfaces of the cistern, tﬁe cistern having'a maximﬁm liquid height, and the method
comprising the steps of:

@) physically locating a cessation level for the cistern which determines
the predetermined volume of liquid in the cistern between the cessation level and the
maximum liquid height for the cistern;

b) selecting a cistern mechanism having a weir surrounding an operator
actuated flush valve, the weir having a hc?ight relative to the flush valve such that the
weir retains the liquid in the cistern at a level proximate the cessation level when the
cistern mechanism is installed in the cistern; and

©) installing the cistern mechanism in the cistern, such that the weir is
spaced apart on all sides from the interior surfaces of the cistern; and

(<)) connecting the flush valve to a flush exit means for controllably
communicating the liquid out of the cistern.

10. A method as claimed in claim 9, wherein the weir and flush valve are

mounted on a frame, and wherein the cistern mechanism includes a flush valve lifting
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i ncl udes a anl sminterconnected with the flush
val ve and nRuRYEReor hﬁﬁlgfth@g@n@bove the flush valve for lifting the sane.

11. A method as claimed in claim 10, wherein the weir comprises a

generally cup-shaped receptacle having an upper rim from which a plurality of supports

extend.

12. A method as claimed in claim 11, wherein the flush valve comprises an
upstanding hollow stem, having an upper end which constitutes an overflow arrangement
and a lower end which includes a sealing means for sealing the flush exit means, and
wherein the cup-shaped receptacle has an opening therein leading to a spigot adapted to
be received in the flush exit means, the opening being closable by the sealing meéns.

13. - A method as claimed in claim 12, wherein the weir further comprises at
least one rupturable panel formed in the rim of the receptacle; whereby the cessation
level can be adjusted by selectively removing one or more panels from the weir.

14. A method substantially as herein described with reference to the

accompanying drawings.
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11. A nmethod as clainmed in claim10, wherein the weir conprises a
general |y cup-shaped receptacle having an upper rim.fromwhich a plurality
of supports extend. 12. A nmethod as clainmed in claim vvherel n the
flush val ve conprises an upstanding hol i ow stem having § :
constitutes an overfl ow arrangenent and a | ower end whic
sealing neans for sealing the fAUSISTERN MEOHANEM wher i)
receptacl e has an opening therein leading to a spigot adap =Y} to-
recei ved i ABSFRACTSh exit neans, the opening being cl os%Te by the<seakd
means. 13. A method as claimed in claim 12, wherein the weir further
conpri ses at | eaStheresent intvemtiv disqoses n fopenating mechanism fon oeiserm(l) or
receptacl e; whereby the cessation |evel can be adjusted by selectively
renovi ng oiflashtankowhichanable td bonsedHor aevlde varigty of Cisterns, aespeetie ofthels| | y as

herein described with reference to th
volume to depth profile. The preferred mechanism takes the form of a generally cup-

shaped weir (22) which surrounds the flush valve (18) and from which a support frame
(7) extends. The height of the rim of the weir is able to be selected or adjusted, for
example by the use of a number of rupturable panels (24) located in the walls of the weir
(22). A mechanism (26, 27) to adjust for height variations between the flush actuators

(14) and the flush operating mechanism (15) is also disclosed.



acc‘orrpanyi ng draw ngs.

=
|& &
_ : |
E o
uj bk
= :
o
i 9
g
5
R .-.—

7
30

o W |

NS,

0
B O N " VS N, S W W W \ W W Y Ao g LY
* A
. : "

L . .

3/3

=1

QN

N N U

FIG. 3

31

8 nd ) ot o of 1
X H

.
. e 2 &
A P ¢
’//f%, . .
- .
1 ) D™= N D . S N . VD, S W, W W Y

9 | \

\¢




