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FLUSHING SYSTEM FOR WATER CIFRFTQAAND ACTUATI NG IL.SM.THEREECR The

present i nvention reI at es to water Closets and i aREPEACED SHEETSew arfh

I nproved Tl ushi n'djhls ts essenti al {4 Dasefingiong piajpel f.Ar. eepaged ...5...
required for ini- i ng operation Wdaimgs)a- sxa@dmn“b&s@e&,,ﬂ,__,f
f1 Uushing system T so relates to ] debwingls) i:pgsRcHand sdped .. %

whi ch is especially vveI | sui ted for use im such |gestrand i rmgéavedwly&gang

system GB-A-2, 205,595 discloses a flushlng systqﬂ@féw ﬁmﬁéﬁﬁlkosets whi ch
has a doubl e S|phon imersed in a flush 10 ci st'ern—Hhrs—s+phor—Ras—ah—mre

al nost si nuous condiigsiNG SYBYEM PIRAMAIEH EQOQE@Q' Aﬁﬁ”ﬂé'l‘bk‘l‘@ﬂ% and
U- bends succes- si Ve ) al bend
et | THEREFOR S of

y
i s faci ng downwards and |nterconn35¢

~ The present invention relates to water closets and _
in particular to a new &nd improved flushing system which |
permits essentially reducing the force required for ini-
tiating a flushing operation by using a siphon-based.

ut

flushing system. The invention also relates to an actuat-
ing mechanism which is especially well suited for use in
such a new and improved flushing system.

- GB-A-2,205,595 disclcses a8 flushing system for water
closets which has a double siphon immersed in a flush
10° 'cistern. This siphon has an almost sinuous conduit with
four juxtsposed vertical conduit legs and U-bends succes-
sively interconnecting the conduit legs. The central bend
is facing downwards and interconnects the lower ends of
the two central copduit legs,. while the two outer U-bends

-
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ere facing upwards and connect the upper ends of the cen-
tral conduit legs to the upper ends of the outer conduit
legs. This approximately sinusoidally-bent conduit is
arranged in a flush cistern &nd is completely immersed in
the water when the flush cistern is filled therewith. The

<4

first vertical conduit leg ascts &s the suction pipe of

[
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<he siphon, &nd the last verticel concuit leg acts as the
outlet pipe cf the sipnon snd Is connected to a flushing
amp at the upper end of the weter closet. From the upper

end of the upwardly-facing first U-bend further extends a
25 downwardly-directed U-bent venting tube which at the
upper end of its other U-lsg is connected to the upward-
ly-facing third U-bend a certain distance be;ow the crest
cf this U-bend. This venting tube, shaped as a.U-bend,
acts ash%“ﬁ%fgxfiyep in the sterting position of the
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flushing system'when;:he'c’s‘e*n is filled. Fcr initiat-

the water in the water trap

eir o, _l which 1s c .ngpted i
c ot I S\g % x?'
nt ﬁgi&u%?e anii vh ch

ing the flushing opefetiorn,

is removed by means ok

the lower U-web cf tha
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the two central conduit legs, while the two outer U-bends 15 are facing
upwar ds and connect the upper ends of the cen- tral condui t* IR eelgasiReen Replace
upper ends of the outer conduit |egs. This approxi mately sinus

conduit is arranged in a flush cistern and is conpletely imer

wat er when the flush cisternis filled therewith. The 20 first vertica

conduit leg acts as the suction pipe of the siphon, and the last vertical
conduit |eg agish asongreduildretand, Phedbel heneteho8 apdthe e9rnpetadulre a

flushing ramp,_at the upper end Qf the water closet. Fromthe upper end of
the upvar di y iy SHTEEm.UaISRIeras FOF EREERALIathS VESRWAF BBy S8R ect ed

U-bent venti ngrdaiietediich iditd hthelppeleengipé ofSsthehetiphohegihsthagnect ed
to. the upward-_| éfacin thihdagébend a c%rg LN disgg@%gegekQW/the_crest of
this U bend HETer TP IHE SR 88 TAPLARRR] Detween the upper
. S5 end of the first upwerdly-facing U-bend and the third
' upwardly-facing U-bend, such that air entrapped in the
first upwardly-facing U-bend can be evacuated through the
venting tube, whereby the entire sinuous conduit loop is
_ intended to be filled with water so as to initiate the
10 siphon function for evacuating the major part of the
wéter in the flushing system into the outlet pipe by suc-
tion. When a maximum amount of water has been sucked from
the flush cistern,and_aif starts leaking intd the double
siphon, a certain amount of water will remain in the
15 d&ouble siphon and also in the U-bent venting tube. When
the water level thereédfter rises in the ﬁater cistern,
the water remains in the double siphon even if the water
levels in the first, the second and the third conduit leg
are displaced verticzlly in relation to one another. The
20 system also includes a further U-bent conduit which is
connected to the crest of the third U-bént conduit of the

double siphon anéd extends up over the maximum water level

3
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the flush cistern &nd cpens on & level with the

1

é

intended minimum water level in the flush cistern. When
25 <he water level in the .flush cistern has sunk to below
the lower end cif this U-bent conduit, air is sucked into
the double siphon and the flushing operation is conse-
cuently interrupted. -
Danish Patent Specificatién DK-5-57, 606 describes a
30 flush cistérn which also uses a type cf double siphon. In
this cese, there is provided a flushing mechanism which
has a water trep. Ih this water trap is immersed an
gactuator piston which, when lifted, will lower the water
level in the water trep and, hence, also reduce the pres-

sure of the water cclumn. As & result, the licuid in the
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water trap will no lcngefﬁ%e:able to withstand the pres-

sure from the eir en:rapqe@'in the écuyble siphcn and the
I F o 0
. ~ . -’



acts as a water ‘trap in the startin osition of the 30 | system -
when the cistern i spfi |1 ed. For ini '?i gt- I ng s it ééev'% ‘L'??"o%, t he
water in the water trap is renoved by neans of a m ﬂ his
connected to the |l ower U-web of the U bent venti ch, This is
t he repl acenent sheet 2 upon conpressigp and, hence, increase of the air
pressure in the system displaces the water in the water trap and evacuates
it into the outdedrPtPsp Ofuddei i BRAN. st Be8sBANBBI tha +CMRURIIGAtiHPN S
establ i shed betweep the upper 5 end of th% first upwardly-facing U bend and
the third the first upwardly-facing C-bend of the double siphon is
emitted into the atmosphere and the siphon function is
initiated. The actuastor mechanism is disposed in an-

upwardly—orientedfcompartment at the inlet end of this

(9] ]

U-bend. This mechanism has however not proved completely
satisfactory in operation, and difficulties have often
been met with in esteblishing and maintaining the siphon
function. This is probably due to the fact that air can
10 enter the mechanism between the actuating piston and the
wall of the water-trap leg vwhere the piston is disposed.
As a result, there is a risk of air leakage into the
siphon, impairing or interrupting the siphon effect. Also
the placement of the actustor mechanism above the inlet
leg of the double siphon entails certain drawbacks, in-
that the leaving air must flow coﬁntercurrently to the

et
[9]]

incoming flush water from the flush cistern. This also
makes it more difficult to compietely remove the air in
the first upwerdly-facing U-bend of the double .siphon.
. 20 In fact, remaining air is most detrimental to the per-
formance of the siphon. : _
The system shown and described in GB-A-~2,205,595
is an improvement cver pricr-art siphon systems, but yet

suffers from severzl drawbacks which have made the sys-
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tem not as successful as It ought to have been. One drav-
back resides in the poor Zunction cof the system, which
ki

epends, &t leest partislly, on the difficulties of com-

letely evacuating the entrepped zir in the upwardly-

M 3 O

acing first U-bend. Another cérawback resides in the

{(s)
O

design of the actustor mechanism, i.e. the use of an

air ball which is to be compressed to provide displace-~
ment and evacuation of wester remaining in the venting
tube, serving as a water iIrap. As in other known siphon-

besed flushing systems, this actueting technigue reguires

G
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i
substantial forces to initizte the flushing operation.
First, it has proved difficult to .completely displace and
remove the water in the wventing tiube with the aid of the
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ypwar dl y--faci ng U-bend, such that air entrapped in the first
upwar dl'y-faci ng U-bend can be evacuated through the venting tube, whereby
the entire sinuous conduit loop is intended to be filled with water so as
to initiate the 10 siphon function for evacuating the major part of the
water in the flushing systeminto the outMet pipe by suc- tion. Wen a

f d f h d
Starts | oaki Bt FnPEIthe “B0ubite hepRBRE 2  BoPPhi SOBMERNE L1 - aRPLRSy, Fhe
remain in theréﬁaldanbl®a$ephwnlan@rawen;|nftae lbbsntcuentengctuhbe When
t he wat er Ievel %Qg&gg}} £ TSNy Féve §hege£ﬂe &Bgﬁ Conggglns in

t he doubl e SI the wat er rst Md the
third condU|tfhe§taMébmn§plé%ﬁmﬁﬂbrnﬂtaBl?fﬁanrekéf#onltotOn@aHﬁother The

20 systeng al QiR dildHdrts) Bert  GRIEHT bm¥heNtbSstarting the
-~f1ush1ng operatlon by pressing @ button, lifting a valve
rod or pulling a flush-valve string. . ,
~ An object of the pre=ent invention is to provide an
improvement of the flushing systems and actuating mecha-
10 .nisms described in GB-A-2,205,595 and DK-B-57,606. This
' and other objects of tpe invention are achieved by means
of a flushing system and an actuating mechanism having
the features stated in claims 1 and 6, respectively. Thé
subclaims define especially advantageous embodiments of
15 the invention. '

The invention sets out from a flushing system
zccording to_GB—Afz,ZOS,SQS, i.e. a2 flushing system hav-
ing-a double siphon arranged in a flush cistern and being
in the form of a substantially sinusoidelly-bent conduit

20 with four substantially vertical juxtaposed conduit legs
and U-bends succeséively interconnecting the conduit
_1egs, the central U-bend fscing downwards and intercon-
necting the lower ends of the iwa central conduit legs,
while the two outer U-bencs are facing upwards and con-
nect the uppér encs 65 the central conduit lecs to the
Upper ends of the outer condui: legs, the substantially

(%)
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cinusoidally-bent conduit being arranged in a flush cis-
:ern so as to be completeiv immersed in the water when
the flushing system is filled therewith, the first

[$3)
<

wertical conduit leg being intended to act as the suction
pipe of the siphon and the last verticel conduit leg
veing intended to act as the outlet pipe of the siphon -
and being connected to a fliushing ramp &t the upper end

<f the bowl of the wster clicset. To sum up, the invention
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ecsides in preventing the evacuation of the flush water
Ly means of an air lock ¢r plug which is entrezpped in the
écuble siphon and upcn the evacuaticn cf which the

1This Sheet Has Been Replacet
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connected to the crest of the thlrd U-bent conduit of the double si phon and
extends.up over the maxi mumwater level in the flush cistern.and opens on a
level with the intended m nimumwater |evel in the flush cistern. Wen 25
tﬂe water level in the flush cistern has3sunk to bel ow the | ower end of
this U bent condujt, air is ,sucked into the_doubl e, siphon and_the flushing
operation i s tbRERINGURFPFSAVTR &% LﬁﬁaédeEDaﬁ?s Pat R 'lg NEHAR £ %3 Hh

DK- B- 57, 606 dgeeki beseaadlatéd Usie G Vemtinyhtobe aksosesese aend pes of doubl e
si phon. In this_cas

wat er trap. Iﬁ°PﬂF§%$8tg? F?%pcgggylde%ggaféﬁsg E Sgcyggé?%%mggfgﬁgaahgn
lifted, will Uebendt bentairingetid dir tlloekwat certedp dndtaheackelavso -
[ﬁduce the-preﬁe g?es%”&? Q£etﬂéhawﬁda;fa%'%ﬂe oftt18t" €Lt of tPRelbauid in
- bend. Therefore, the connectlng point is located in the
downstream direction of the flushing liquid, and the a1r
can thus be reﬁoved in a more reliable mannexr. The
venting tube extenas up over the level of the crest of
i0 fhe double siphon and is connected at its other end to a
piston chamber, in which a starter piston is arranged for -
vertical movement. The piston chamber and the starter
piston act as part of an actuating mechanism. The
connection of the venting tube wifh the piston chamber is
15 located a certain distance over thé bottom of the piston
chamber so as to define a liquid sump at the lower end oif
the piston chamber. The piston chamber is filled with
water when in the closed state, and when lifting the
starter piston, the entrcppea ligquid will flow doun into
20. the liquid sump below the connection of the ventlng tube
and the air lock is evacuated via the piston chamber. The .
actuatinc'mechanism especizlly well suited for this
flushing system, has & locking éevice to prevent renewed

initiation of the flushing cperztion before liqguid has

(W%}
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egain been filled into the Ilush cistern ©o gbove &
certain minimum level over =he venting tube. ‘
&he.invention will be described in more detzil here-
_ inbelow with reference to the accompanying  drawings show-

ing some preferred embodiments ¢f the invention. These

(O]
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must howéver nct be considered restrictive of the inven-

‘tion. _

Figs 1-6 schematically‘illustra:e +he inventive principle
and its functiocn in the different pheses of an

evacuation c'ocec,re

(K}
w
by

rig.

o)

is a vertical section zf a specific embodiment
cf a flushing system &nd an &ctugting mechanism

according to the invention.
-
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water trap will no | onger be able to withstand the pres- sure fromthe air
entrapped in the doubl e siphon and the 3 water-trap function wll thus
cease, so that the air in the first .upwardly-facing U bend of the double
siphon is emtted into the atnosphere and the siphon function is initiated.
. The actuator mechanismis disposed in an.b upwardl y-oriented conpartnent at
the inlet end_of this U-bend. This nmechani sm has however not proved

conpl et el y safi®f-adt or PPPHSopBRaeTRPALimeRE FF fH334 t1 N HERR BFRER BREN net -

with in establishing aa@sgahagagnt@grige siphon function. This is probably
due to the fact that air can
ig. 9 shows the embodiment of Fig. 7 in the state cor-

respondlng to Fig. 5.

5 Fig. 10 shows the embodiment of Fig} 7 from above.
Fig. 11 is a section taken along line XI-XI in Fig. 7.
‘Fig. 12 shows the embodiment of Fig. 7 from the left
with respect to Fig. 7. ' -
_?ig. 13 shows the embodiment of Fig; 7 from the right
10 with respect to Fig. 7. '
Fig. 14 shows the embodiment of Fig. 7 in a side view
from the front with respect to Fig. 7.
Fig. 15 4is a section taken along line XV-XV in Fig. 14.
Fig. 16 shows parts of another embodiment of a flushing
15

system and an actuating mechanism according to
the invention, this Figure corresponding the
setting position in Fig. 7. .
Fig. 17 4is a view similar to Fig. 8, but shows said
other embodiment of the invention.
20 . Fig. 18 is & view similar to Fig. 9, but shows said
other embodiment of the invention. .
Figs 1-6 schematicall& show a flushing system and an’
actuating mechanism according to the present invention.
In.a flush cistern 10, an outlet device 11 is immersed.'
The outlet device is designed &s a double siphon in the
form of an epproximately sinusoid

119
(81}

dally-extending conduit
having four Juxtapcsed conduit legs 12, 13, 14, 15 and U~
bends 15, 17 znd 18 successively interconnecting the con-
duit legs. The central U-bend 17 is facing downwards and
interconnects the lower ends of the two central conduit
legs 13, 14. The two outer U-bends 16, 18 are facing
upwards and connect the upper ends of the two central

(1))
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conduit legs 13, 14 to the upper ends of the outer con-

Cuit legs 12, 15. The first vertical conduit leg 12 is

a2t
w

intended to act a&s the suction pipe c¢f the siphon. The
last verticel conduit leg 13 is intended to act es the

cutlet pipe cf the siphon and is connected in customary

dThIS Sheet Has Been Replaces




X0 enter the nechani sm between the actuating piston and the wall of the
water-trap |l eg where the piston is disposed. As a result, there is a risk
of air |eakage into the siphon, inpairing or interrupting the siphon
effect. Also the placenent of the actuator nechani sm above the inlet 15

| eg of the doubl e siphon entails certain frawbacks, in that the |l eaving air
must flow countercurrently to the incomng flush water fromthe flush '

ci stern. Thi snarrsex nkes flustoimy didnip qQuidt sboeAnpEeEt ehy¥ tppeYeehBeod I in
Fomi ni ng ar ro1% HREE R TRAICIaF e per- forance of the si phon. The
system shown and cdeiscrilheshing Grsiteln 20505082si 8 aantingovebenigogetv-
prior-art si phon &y o4 flBua bl a2 witih! C\hel WeSEYGLR! cILaURACKD Yl oh have
5y filled with liquid, is entrapped in the first upwardly-
fecing U-bend 16 of the double siphon. One end of the
'venting tube 19 is connected to a point on the downstream
side of this U-bend and extends up over the level of the
crests of the upﬁérdly-facing U-bends 16, 18 to be con-
10 nected at its other end to an sctuating mechanism 20.
This mechanism includes a nonreturn valve 21 comprising
a substantially vertical piston chamber 22, in which a
starter piston 23 is provided for vertical movement. The
uﬁper end of the piston chamber 22 can be connected to
_15 the ambient air at a point zbove the maximum water level
- 24 in the flush cistern. The piston chamber further.has a
liquid sump 25 ﬁhich is located below the opening of the
venting tube 19 in'the piston chamber 22. The liguid sump
“has a sufficient volume for holding liquid that remains
20 in the starter-piston chember 22 and the venting tube 19
when the flush cistern 10 is filled. At the upper end,
. the starter piston 23 and the starter-piston chamber 22
gre so designed that sir- and liguid-tight engagement is
croduced within a conicelly fiared ?ortion 26. Rlterna-~

N
[#1]

" tively, a special seal can be used between an outwardly

(4]

irected flange and an engagement surface, &s will be

(o]}

escribed further on. This sezl within the conically
!

t

ared portion or a similar se&l provides the desired

nonreturn~valve function. The starter piston 23 and the

{2
[0

piston chamber 22 are so designed that when the starter
piston is lifteq,'air will be sucked into the starter-
tiston. chamber 22 and, conseguently, liquid present in
the starter-piston chamber and the venting tube will

£low down into the liguid sump 25. 2s a result, the &ir

t
wm

entrapped in the first U-bend 16 in the starting position
{Fig. 1) can be evacuateé via the venting tube 19 and the
ncnreturn valve 21.

3This Sheet Has Been
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25 temnot as successful as it ought to have been. One draw back resides
in the poor function of the system which depends, at |east partially, on.
the difficulties of com pletely evacuating the entrapped air in the '
upwardl y- facing first U bend. Another drawback resides in the 30 design
of the actuator.nmechanism i.e. the use @f an air ball which is to be
conpressed to provide displace- nent and evacuation of water remaining in
‘the venting tube, Figsvilnd ahow wheesegpepce/sti thet@effenems phplses based

II ushi ng SyStc?méﬁ Lijgn S AL Yl giilegchril gqg EGGﬂér?§u§ﬁl ug % Hg_l forces
oinitiate the I Ng opera ‘i on. rove
conpl etely dithe st@xting mpé:tdremverthancaasevenipnga libél\ﬁdt hutﬂie ai d
of -the liguid and the starter piston 23 is in its lower posi-
tion, in which the flared'portion 26 sealingly engages
the starter-piston-chambef. In this position, &ir is
: éntrapped in the U-bend 15 &and the venting tube 19. An
ove;préssure prevails, which appears from the differences
between the liguid levels 31, 21' in the first three
10 conduit legs 12, 13 and 14.'

wn

To initiate the flushing operation, the starter pis-
ton 23 is lifted so that air can pass from above into the.
starter-piston chamber 22 and so that the liguid entrap-
ped therein flows down into the liquid sumb 25 to expose
the opening of the venting tube 19. As a result, the air
entrapped in the U-bend 16 will be discharged by the
liquid pressure through the starter-piston chamber. The
resulting liquid surge makes the liquid fill the first
U-bend 16 of the double siphon snd thereafter the entire
20 siphon as well, such that the siphon function is initiat—

ed and liqguid is discharged from the flush cistern.

Fig. 3 shows the stete when the f£irst three conduit legs

12, 13, 14 ere comple;ely £illed with liguid. Upon conti-

nued suction of liguid intc the double siphon, this will

(]
ut

- o ~

z3 be completely filled with liguid &s is also the venting
Tube 19 and the start§r¥p;ston'chamber 22 (Fig. 4). In
thiS-positibn, the starter piston 23 has been returned to
its initial position with & seeling nonreturn-valve func-
tion within the flared pcrtion 2Z6. '

(T3]
<

Fig. 5 shows the next stege when flushing proceeds.
During this stage, there is a negative breséure in the
double siphon and, hence, &lso in the venting tube 19
eznd the starter-piston chember 22. Suction of 2ir into

tne double siphon viz the starter-piston chamber is pre-

tt
tn

vented by the above-menticried nonreturn-velve function.
riushing proceeds until air

)

is sucked into the double

siphon through the inlet.cf the ccnéuit leg 12. Fig. 6

- -

(‘f
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4 air ball, and if the water is not conpletely renoved, the remaining water
will prevent or at |east counteract the evacuation of the air |ock or plug
i'n, the upwardl y-facing first U-bend. Second, it is often difficult to make
the 5 user change his habits, i.e. which anmount .to starting the flushing
operation by pressing a button, lifting agvalve rod or pulling a
flush-val ve string. An object. of the present I nvention is to provide an

doscribed i n Gk 308 EO8 and DK B 57 06 ThiS. ARGk Al hel. b m"“‘éf the
i nvention ar eifcResd&ga by b ﬁﬁaﬁgaﬁcgr$%f§%?dnign£y% gr%%a% a{\ rgc ‘Itkgr '
mechani sm haviagg thiee 1beeiUend sfatbd first adonduliankes, Ibsp@cpwasibleThe
to pfovide holes on different levels along the first con-
5 duit leg, e.g. for achieving & 4-litre or-a 6-litre
£lushing liguid amount. At any rate, the siphon effect
is interrupted when air is sucked into the first conduit
leg. When this takes place, a certeain amount of liquid
will remain in the second U-bend 17. When refilling the
10 flush cistern with fresh flushing liqguid, this liquid
column will be displaced in order to eventually occupy
the position shown in Fig. 1. '
A major advantage of this system is that the flush-
ing operation is easily started and requires but a slight
15 force, in thet the liquid column in the piston chamber 22
over the iﬁlet 29 of the venting tube 19 substantially
outbalances the overpreséure represented by the differ-
ence in level between the liquid surfaces 31 and 31'.
Moreover, the system is adventageous in so far as the
" 20 starter ball used in GB-A—2,205,595 has been dispensed
with and the flushing operstion can be initiated by tra-
' ditional messures, i.e. by €ither lifting a piston or by
depressing a buttbn so &s to lift the piston. By the
selected position of the inlet 29 of the venting tube 19,

-ne drawbacks inherent ¢n the ‘prior-zrt device according

N
(8]}

+o the GB-x-2, 2053, 39: are also overcome, in that the air
is removed at 38 p01nu Gownstream of the crest of the
U-bend. In +his menner, improved or complete removal of

the air is schieved, especzally if the conduit legs are-

()
o

designed to promcte laminar flow.

Fig. 7 chéws a preferred embodiment cf a flushing
system &and an actuat;ng mechanism according to the pre-
‘'sent invention. 1D the rlchre the dif e*ent compowents

are shown in the same pcsitions as in Fig. 1. The £flush-

W
wl

ing system is mounted on the bottom 27 of a flush cis-
+ern. The double siphon 11 hes its four conduit legs 12,
13, 14, 15 srranged substantizlly verticelly beside each

s Sheet Has Been Replace(
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subcl ai s defi ne especi ally advant ageous enbodi nents of 15 the invention.
The invention sets out froma flushing system &ccording to @GpnhidsReet®s BE Replace:
i.e. a flushing system hav- ing a doubl e.siphon arranged in a f

and being in the formof a substantially sinusoidally-bent COMHI“‘HHIITW[IH |
four substantially vertical juxtaposed cqnduit |egs and U bends

successively interconnecting the conduitlpegs, the central U bend facing
downwar ds and.j rcen- l.pg ry€n of t condui t

| egs, while t %}%ﬁb ggtgﬁs%tgngggﬁr%? éclllﬁ'gqu%ﬁwgr S étr‘l:\c/i\qce n- %e nect the
upper ends of Ziabterfdrarocesngartieegto tpronutedpsinard S 1o + HovaNey.

condui t | egs, choecsHlsL aBLabhu1 SkfyBe! Aisbd ndiobe NGkl gy r anged in

a flush cis- tern so as e conpl y Imersed in the water when

shown in Fig. 11, but an oval or sguare cross-section can

5 also be used. Moreover, the flow passage of the double
siphon is preferably designed with'a reduceé flowthrough
area from the conduit leg 12 to a location in the conduit
leg 15 in order to improve the flow, to increase the £low
velocity and to promote the laminar flow.

10 The last conduit leg or outlet'pipe~15 is connected
' to an outlet sleeve 28, in turn connected to the conven-
tional flushing raﬁp {not shown) of the water closet.

As appears from Fig. 7, the venting tube 19 is con-
nected to the second conduit leg 13 at a point facing
away from the first conduit leg and close to the upper
end of second conduit leg 13, i.e. along jhe wall surface

where the air flows when evacuating fhe entrapped air
bubble. The reason for this,placément is that the inlet
29 of the vénting tube 19 should be disposed so far away '
20  in the downstream direction that the air is completely

displaced by the water flowing into the conduit leg 12

upon the initiation of the flushing operation. The outlet

1
ul

end of the venting tube 19 is connected to the piston
chamber 22 a2t a point which is prefersbly loczted slight-

(N}
N

1y below the liguid levels 31 in the first conduit leg
end the third conduit leg.in-the starting position cf the
'flushing system (see Fig. 7). '

~ 'In this preferred embodiment, the starter piston 23

has an outwardly-directed flange 322 which in the closed

w
O .

state of 'the nonreturn valve engages. an edge 33 on the
starter-piston chamber 22. If so reguired, the flange 32
may be provided with a seal, with which_it engages the
edge 33. In the illustrated embodiment, the piston 23

has two floating bodies 34 for a purpcse which will be

()]
o

cescribed in more deteail hereinafter (Fig. 11j. These
-£loating bodies are dispcsed cn the outside of the
starter-piston chamber 22 and depend below the upper



the flushing systemis filled therewith, the first 30 vertical conduit |eg
being intended to act as the suction pipe of t#E nieplace < ¢
vertical conduit |leg being intended to act as the I H t he si phon
and being connected to a flushing ranp at the upp ow of the
water closet. To sumup, the invention 35, resides in preventing the
evacuation of the flush water by neans of "an air | ock or plug which is
entrapped in gggedggbb@ gheheRaABErUPPRe t BiSpEy aratd ion e Wistod hes 5
flushing proceddre I's started, In_the_ invention, the air_ lock |§ evacuat ed
via a ventingprobédelo¥dting dHg 83, in which a’locking latch 36 is

pivotally mounted for pivotal movement between a locking
position indicated by full lines and a release position
indicated by dash-dot lines in Fig. 7. In the locking

u

position, the locking sufface 37 of the latch engages a

stationary locking surface on a fork 38. To limit the

outward pivotal movement of the locking latch, this pre-

fefably has & projection 39 stopping the outward pi#otal
10 movément by engaging the upper face of the piston 23.

In the embodiment of Fig. 7, the float 40 of the
flushing system has been designed as a downwardly open
bell which is guided in a float chamber 41 for vertical
movement therein. The chamber 41 is fixedly connected to

15 the double siphon 11 and the piston chamber 22. The float
chamber 41 is intended to be filled with flushing liquigd,
which is achieved by the liquid, when filling the flush
cistern, flowing over the top edge of the float chamber
and down between this and the float 40. At the lower end

20 of the float chember, there is provided a nonreturn valve
.42 in the form of a pivotable.valve plate mounted for
pivotal movement about & pivot pin 43 adjacent the upper
;dge of the float chamber. The nonreturn valve is inclin-
ed so &s to be urged downwerds, when in its ncrmal posi-

9]
tH

+ion, by the force of gravity into sbutment ageinst the
sige cof the float chamber &nd into sealing engegement
with a valve seat 44. By this arrangement, the float:
chambeTl will be sﬁccessively evacuated as the liguid
levei in the flush cistern is sinking. On the other hand,

£i11ing of the float chamber with flushing liguid is pre-

()
()

vented until the flushing liquid can flow over the top
edge cf the float chamber. This arrangement enzbles
guicker filling of the flush cistern &nd does not involve
+he customary gradual decresse.cf the supply ci liguid
guring the final phase of the filling procedure.

W
(3]

The float 40 has an urright 45, at the tcp end of

which & pivot pin 46 is groviced. This pin is connected



ponnected-to'the doUbIe si phon at a point located in the U bend containing
the air lock a certain distance below 5 the crest -of the bendThi©9keetidag Been Rerlac«

outl et side of the U bend. Therefore, the connecting point is | '
the downstreamdirection of the flushing liquid, and the air ca
renoved in a nore reliable manner. The uenting tube extends. up over the
| evel of the crest of 10 ‘the double siphon and is connected at its, other
end to a pi sE®n3cRARBEP! PRV WAT cEOR 2tErRPYENHIRTh (R1ek ¥RLve £8r vertica
nmovenment . Thengi 6aD0echaner cadded hen Sté t §Es PtHGONsHGkN agnpPRLy . 07 an
actuating mechani sm The_connection of the yen}iag ube with the piston

r e

chanber is 187 I88§Peanat§8r98§ﬁtﬂ?§t§B€§ndVé bttom of the piston

chanber so as to Heti seaatihgutBesfilpshing hepéraeiomndtbé s8eupikshgn

chamber . §hemghﬁgggs%h§gb%5elamgbhkggn%fgg ?ig; 7 has a release means

49 which in this embodiment is a push-button mechanism

having &t its lower end a lateraliy:projecting actuator
50 which is resiliently biased upwards by a spring unit
5i. The spring unit 51 may beIintegrally.formedlwith the
components 49 and 50. The iIree end of the spring unit 51
is fixed in the body 53 of the mechanism in a suitable

10

manner, e.g. by means of projecting pins 52. The body 53°
is integrally formed with the fork 38 and thus forms a
stationary element. In this stationary element is fixed

a2 pivot pin 54. On the pivot pin 54, a sensor lever 55 is
pivotally fixed with one end. The other end of the sensor
lever is designed as a cam follower 56 which engages the
upper face of the float 40, this face thus serving as a '
cam surface 57. Between the cem follower 56 and the pivot
20 pin 54, the sensor lever 55 has a pivot pin 58, on which
a release rocker arm 59 is pivotally mounted. In this
embodiment, the rdcke; arm is designed as a double-armed
lever and engages the actuster 50 with one end 60 and a

cam surface 62 on the locking latch 36 with the other end

b
LS

. N
(1]

A downward pressure on the relesse means 49 against‘
The action of the spring 51 produces & pivotal movement
cf the release rocker arm 59 in the clockwise direction
with respect to Fig.'7, such that the locking latch 36 is
released from its locking engsgement with the fork 38 and
is swung to its position indicated by déshedqt lines.

This means that the starter piston 23 is released and

w
o

lifted by its floating bodies 34 to the position shown
in Fig. &, in which the upper face cf the starter piston
comes into engagement with the fork 38.

(o
n

Fig. 8 only shows an instantaneous positicn to illu-
strate the functicn cf the mechanism. In this instanta-



3

wat er when in the closed state, and when lifting the starter piston, the
entrapped liquid will flow down into 20 the liquid sunp below the
connection of the venting tube and the air lock is evacuated via the piston
chanmber. The actuating nmechani sm especially well suited for this flushing
system has a |l ocking device to prevent renewed initiation of. the flushing
operation.before liquid has 25 again be filled into the flush cistern to
above a certain mninmmlevel over the v ing tube. The invention will be

described in ﬁ@éesdﬁégihbﬁr ethé”??é?&%"‘ﬂ hhaefanenased® 1heted casmpanyi ng
drawi ngs show _ing sone gre erred enbodi nents of the i.nvention. ese 30

=
must - however hB?‘-b’éhEO;% HifcBPEEaPPREt iR ethRE RIRLIMVEIET ‘T”E)n" G
schemati cal | yvehtufgr 8bBet B8ni PYERL B¥ENPLADS the 1iguid sump 25. As

a result, the air entrapped in the first U-bend 36 and
parts of the second conduit leg 13 will flow out and be
evacuated through the venting tube 19 and the piston
chamber 22 into the free air over the liquid surface 24
in the cistern 10. This initiates the siphon function,

wn

~end the flushing liquid is discharged to the flushing
10 ramp of the water closet in the manner described above.
When the liquid level in the flush cistern is gradually
sinking, the liquid level in the float chamber 41 will
also sink, since the water can flow out through the non-
return valve 42. In this manner, the sensor lever 55 will
13 be pivoted clockwise with respect to Fig. 7. This also
means that the vertical position of the pivot pin 58 is
lowered correspondingly. The lowering of the position of
- the pivot pin 58 relative to the stationary pivot pin 54
entails that the release rocker arm 59 is also lowered.
20 as a result, a gap will form between the end 60 of the
rocker arm and the actuator 50. Because of this gap,
renewed initiation of the flushing procedure cannot be
started until the liguid level in the flushing system has
'been restored. The gap between the components 50 and 60

N
n
)
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maintained during the entire filling procedure by the

1)
[

oat 40 remsining in its lower position (Fig. 2) until

W

water flows into the float chamber 41 via the top edge of
ihé.float chamber, since the nonreturn valve 42 prévents
water from flowing in before that. A float chember 41 is

30 however not necessary for mainteining this locking func-
tion against renewed initiation of the flushing opera-
tion. It is however essential that the mechanism be so
designed that a restart of the flushing operztion is not
pcessible befcre the liquid level in the £flushing system

)
W

has been restored to a positicn above the crest of the
venting tube 19.

This Sheet Has Been Repl




and its function in the different phases of an evacuation procedure. 35
Fig. 7 is a vertical section of a specific enbodi nent of a flushing
system and an actuati ng nmechani smaccording to the invention. = 6 Fig. 8
shows the enbodiment of Fig. 7 in the state cor- responding to Fig. 3. Fig.
9 shows the enbodinent of Fig. 7 in the state cor- responding to Fig. 5.
5 Fig. 10 shows the enbodiment of Fig.14 fromabove. Fig. 11 is a section
taken along line ¥E§¥|9|2AQJ% fLé positions of the.components after

the liquid level has sunk to such an extent that the

floating bodies 34 are no longer capable of holding the

starter piston 23 in a lifted position. As soon as the

ut

starter piston 23 has been returned to the position shown
in Fig. 9, the nonréturn-valve function is achieved, i.e.
a sealing engagement exists between the flange 32 and the
" tep edge of the piston chamber 22. This function is élso
promoted by the engagement of the latch 36 with the fork
10 38. The floats 34 should be designed with a lifting power

which is so adjusted that the sealing function of the
nonreturn valve is achieved before the liguid level in
the flushing éystem has sunk to below the upper crest of
the venting tube 19. In fact, it is essential that liguid
153 remains in the venting tube and the piston chémber in
order that an air plug or lock should remain in the
U-bend 16 when the flush cistern is again being filled
with liquid. _ _ '
Figs 7-15 show a preferred embodiment of an actuat-
20 ing mechanism for the fluéhing system accprding to the
‘ invention. However, the actuating mechanism can also be
éesigﬂéd'otherwise, a conceiveble-embodiment being illus-
trated in Figs 16-18. In this case, there is no counter-
rt to the locking latch.36; but the release rocker arm

Ny
(9]}

9 lifts the piston 23 by directly engaging and lifting a
leterally-directed hook 63 on the piston 23. As soon as
the piston, via the hook 63, res been lifted to cencel
the sealing engagement between the flange 32 and the top
edge 33 of the starter-piston chamber 22, the floating

{s)
(&)

bodies 34 will take over the 1ifting power and l1ift the
piston to .the position shown in Fig. 17. In this case
to0, a restart of the flushing operation is prevented by
the pivot pin 38 being lowered éuring the'evaéuation to’

a lower level by pivotel mcvement of the senscr lever 55

[VA]
(R}}

ebout the stationary pivot pin 34. In other respects,

this embodiment functions in the same way as the embodi-

ment in Figs 7-15.

dThis Sheet Has Been Rc—iplacen
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Fig.. 12 shows the enbodinment of Fig. .7 fromthe left wth respect to Fig.
7. Fig. 13 shows the enbodiment of Fig. 7 fromthe right 10 wth
respect to Fig. 7. Fig. 14 shows the enbodinent of Fig. 7 in a side view
fromthe front with respect to Fig. 7.- Fig. 15 is a section taken along
line XV-XV in Fig. 14. Fig. 16 shows pat?s of another enbodinent of a

flushing 15 " rhe acBShSW aﬁ\gcﬂgn?%ﬁuﬁé%?gn%CR@EE§@3§'§.§.9J fhiaQ@ to the
i nvention, this Fi'gure corresgon I'ng e setting position in"Fig. 7. Fig.
17 is a view s$indke-ammed gergorbdevelond.sThdsoleyeremaydiokset bef the
| nventi on. 2%0@&-%8&,5 ith WS id3lkdh tRvErEa19 0P nes e Saldh ot her
enbodi nent of the i1 nvention. _
. of movement can be carried out in a suitable mannexr, such
5 that pressures or tractions in'the release means will
start the flushing operstion. In the light of the above
principles, a person skilled in the art may easily pro-
_ vide such as modification of the system. '
. The double siphon of .the flushing system may suit-
10 ably be formed from plastics material and be made in two
. halves forming & parting plane against each other, as
shown in Figs 11-13. As previously mentidned, the dif-
ferent conduit legs 12-15 need not have exactly the flat-
tened shape as shown at'll, but the conduits preferably
are of such a.flattened shape or of oval shape to provide
or promote a laminar flow. In fact, a laminar flow pro-
motes the achievement of an efficient evacuation of all
the air entrapped in the system at the start of the
flushing operation. The use of én actuating mechanism
20 with no floating bodies'34 also falls within the scope of
the invention. In such a case, the starter piston can be
lifted directly, as indiceated in Figs 1-6. The actuating
mechanism described sbove is eSpecially well suifed for

the flushing system according to Figs 7-18, but can of

N)
(¥]}

course also be useé for other flushing systems where it
is desirable to prevent &

=—ilL

restart of the flushing opera-
ion until a certein minimum level of the liguid in the
u

h ct

t

lush cistern has -been exceeded during the filling proce:
ur

Q
o

(]

)

To permit varying the amount of flushing.liqqid in
each flushing operaticn, the first conduit leg 12 may
have air-suction holes 54 on different vertical levels,
e.gc. one level fcr éischarging 4 litres of flushing

liguid and ancther isvel for discharging 6 litres of

[¥})
w

flushing liguid. When installing ‘the device, the fitter
then plugs the air suction hole or holes 64 not to be
used.
R
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F gs 1-6 schematically show a flushing system and an act uating .mechani sm
according to the present invention. In a flush cistern 10, an outl et device

11-is imersed. 25 The outlet device is gesigned as a doubl e siphon in the
form of an approxi mately sinusoidally-exg ndi.ng conduit having four
j uxt aposed conduit legs 12, 13, 14, 15 and U bends- 16, 17.

successively interconnecting the con- duit |egs. The cent ralaﬂmﬂgull”"""m I”"l

faci ng downwards and 30 interconnects H&IMSwer ends of the ttwwo Tertral s +
conduit legs 13, 14. The two outer U bends 16, 18 are facing upwards and
connect the upper ends of the two central .conduit |egs 13, 14 to .t he upper
ends of the outer tor® fApghingsSustemforrpater Gloaaths.cHPidhdiag ang 12

is 35 int endegutDedClerfcet NE1BYCEELangedeinla tiusH e he IBptangrti cal
conduit eg 1geé§ghgéeggeg égugfé gfpﬁgg in the form of a substantial-
ly sinusoidal conduit having four juxtaposed, substan-
'tially'vertical conduit legs (12-15) and Ufbends_(lsgla)
spcdessively interconnecting said legs, the central U~
10 'bénd (17) facing downwards and interconnecting the lower
ends of the two central conduit legs (13, 14), while the
two outer ‘U-bends (16, 18) are. facing upwards and'connect'
the upper ends of the central conduit legs (13,.14) to
the upper ends of the outer conduit legs'(lﬁ, 15), this
15 substantially sinusoidally-bent_double siphon being
arranged in the flush cistern to be completely immersed
in the flushing iiquid wheﬁ the flush cistern is filled
therewith, the first vertical conduit leg (12) being
intended to act as the suction pipe of the siphon and the
20 last vertical conduit leg (15) being intended to act as
the outlet pipe of the siphon and being connected to a
flushing ramp at the upper end of the bowl of the water
closet, and the flushing system having a venting tube
(19) for evacuating air which, when the fiush cistern

N
(#]]

{10) is filled with liquidé, is entrapped in the first
upwardly-facing U-bend (16) of the double siphdn,
charegacterised in that the venting tube (19)

is connected at one end to the second conduit leg a cer--
+ain distance below the crest of the first upwardiy-faCr
30 ing U-bend (16) and extends to a level above the crests
cf the first and third upwerdly-facing U-bends (16, 18)
and is connected at its other end to a substantially ver-
tical piston chamber (22) which is inclucéded in an actuat-

ing mechanism (20) and in which a starter piston (23) is-

(¥
Ut

vertically movable, the upper end of the piston chamber
being connectible to the &mbient air at & loceation above

&t
<he intended maximum water level (247 in the flush cis-

- 4This Sheet Has Been. Replace:
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outl et pipe of the siphon and is connected in customary :

flushing ranmp (not shown) at the upper end of the bow of a wat er cl oset.
The flushing systemal so has a venting tube 19 serv- |ng wa

whi ch, when the flush cistern 10 is 5 filled W|thI|qU|d @uﬂmul
the first upwar dl'y- facing U-bend 16. of the double S|phon che ‘'end of the

venting tube 19 is connected to a point orlt%he domnstreanlslde of this
U- bend and extends ugeaﬁer t he | evel of the crest

f
U bends 16, T6eRenpobe Sl 15 en EhanbSr MOCiRd R, Tiiid (et itk Y hact N

mechani sm 20. located below the.opening of the ventlng tube in the

piston chamber (22) and having a sufficient volume for
holding liquid that remains in thé starter-piston chamber
(22).and the venting tube (19) when the flush cistern
(10) is filled, the starter piston (23) and the starter-
piston chamber (22) being so designed that when the
starter piston is lifted, liquid presént in the starter-
piston chamber (22) and the venting tube (19) will flow
10 down into the liquid sump (25) and the air entrapped in

the first U-bend will thus be evacuated via the venting
tube (19). '

w

2. A flushing system as claimed in claim i,
characterised in that the conduit legs (12-15)
- 15 of the double siphon have a flattened cross-sectional
shape, preferably an elongate, rectangular cross-sec-
tional shape, for creating a laminar flow of liguid
through the conduit legs. _
3. A flushing system as.claimed in claim 1 or 2, :
20 characterised in that the conduit legs (12-15)
of the double siphon have a generally decreasing Cross-
sectional area, counting from the first conduit leg (12)
to a location in the'lést conduit leg (13).

4. A flushing system &$ claimed in any one of claims

N
tn

i-3, characterised ;n that the venting tube
(19) is connected to the second conduit leg (13) substan-
tially on a level with the connection thereof with the
first upwardly-facing U-bend (15).

5. A flushing system as claimed in any one cf claims
30 1-4, character ised in that the actuating
mechanism has a locking device (54-62) for preventing the
initiation of a new flushing operation before the flush
cistern (10) has again been filled with liguid to above
a predetermihed minimum level zbove the crest of the
venting tube (19). | |

w
(v}

6. An actuating mechanism for a -lushlng system

having an outlet device (11) agrranged in a flush cistern

This Sheet Has Been Relp
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This nmechani smincludes a nonreturn valve 21 conprising a syﬁﬁé ntlal

verti cal pi ston chanber 22, in which a starter piston 23 is pr nRepbce
vertical novenent. The upper end of the piston chanber 22 can

to 15 the anbient air at a point above the maxi num wat er Ieve

flush cistern. The piston chanber furthenshas a l'iquid sunp 25 mhlch |s

| ocat ed bel ow the opening, of the venting tube 19 in the piston chanber

The 1iquid sUmiP hand anfinteefevifta e b MANNRE 13 fiePRt BRVIeSmi ns - 20

in the st arte(rw) st &R @Mxl%mt%p@ﬂdﬂaﬂqm Ihvdetnd hey fdwsh
cistern 10 is_filled the U end, the starter n, 23 and t he
starter - pi sto?‘n"%ﬁ%’ﬁ%efrféé ’Z‘Pe%? RA’s t‘fa‘;[ea)a ]éh‘ie met
engagenent i sdevoskicedsyy thlh@ fl6o0i €40 ) Yof |swiril ﬂlﬁét Cdé\?ﬁ:e A’oéﬁﬁ@a- 25
tively, 'Spqgﬁgiaéfeélyagoggegggg Pet3§§ﬂknrgén%a &é”?&a) via a link
system (47) for opening and closing the inlet valve (48)
depending on the liquid level in the flush cisterh the
outlet device (11) of the actuating mechanism comprising
2 release means (49) for opening thé outlet valve {(11) of
10 the outlet device, c_h aracterised in that the
actuating mechanism has a locking device (54-62) for pre-~
venting the initiation of a new flushing opefation before
the flush cistern (10) has again been filled with liguid
to above a predetermlned minimum level.
15 7. An actuating starter mechanism as claimed in
'claim 6, characterised in that the locklng
- device (54-62) for refllllng has a sensor lever (553)
which is pivotally mounted on a stationary pivot pin (54) -
and has a cam follower (56), by which the sensor lever
20 (54) is in operative engagemenf with a cam surface (57)
on the fléat (40) for sensing the movements thereof in
the vertical direction and for pivoting the sensor lever'
(55) depending on the liguid lével in the flush cistern,
that the sensor lever (55) hes a release rocker arm (59)

xS
w

which is pivotally mcunted on the sensor lever (55) for
pivoting about a rocker-arm shaft (58) spaced from the
pivot pin (54) of the senscr lever, that the release
means (49) has an actuator meansh(SO) which is adepted,
when a flushing operation is inifiated, to be engaged
30 with the release :ockér erm (59) forfpivbting this arm
and opening the outlet valve (11), and that the rocker-
arm shaft (58), the pivot pin (54) of the sensor lever
(35) and the actuatcr means (50) of the release means are
so arranged in relation to one another as to prevent
every engagement bétween the actuator means (30) of the

release means and the rocker arm (59) when the liguid

(3]
-

-
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directed fl ange and an engagenent surface, as wll be descrlbed further
This seal within the conically flared portion or a sini#Hrs @atH b&mde$l
the desired nonreturn-valve function. The starter piston 2
pi ston chanber 22 are so designed that when the starter. p
air will be sucked into the starter- pisjgn chanber 22 ‘and, consequen

liquid present in the starter-piston chanber and the venting tube w |

down into theléveli finsthg ﬁﬁusﬁkchteranup)thenséd By thet fapped (40 )t he

first U bend
venting tube

u1

10

20

N
wn

%g éﬁﬁé %ghgrtl éﬁréﬁﬁt:? n : 1) can be evacuated via

8. An actuating mechanlsm gs claimed in claim 7,
characterised in that the outlet valve (11)
is connected to an opening float (23, 24) arranged in the
flush cistern (10) and having & locking latch (36) which
is pivotally mounted on the opening float (23, 24) and
engages, when the outlet valve (1l1) is closed, a sta-
tionary sbutment (38), and which is arranged in the path
of movement of the release rocker arm (59) in order, when
the actuating mechenism is released, to be dﬂsengaged
from said abutment (38). _

9. An actuating mechanism as claimed in claim 7 oxr
8, characterised in that the sensor lever .
(535) is a single-armed lever (55) whose one end is pivo-
tally mounted on the stationary pivot ﬁin (54) and whose
other end has the cam follower (56) by means of which the
sensor lever engages the float (40), and that the release
rocker arm (59) is a double-armed rocker arm (59) whose
rocker-arm shaft (58) is-arranged on the sensor arm (55)
between the two ends thereof. ' '

.10. An actuating mechanism as claimed in claim 7,

8 or 9, characterised'inth'a'tthere;ease
means (49) has a return means (31) which is adapted to
load the release means (49) in such a direction that the
actuator means (30) of the releese means is removed from
the relesase roéker &rm k59).

A B
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8 Figs 1-6 show the sequence of the different phases of operation. Thus,
Fig. 1 shows the flushing systemin the starting position when the cistern
10 is filled with liquid and the starter piston 23 is in its |ower posi- 5
tion, in which the flared portion 26 seal | gly engages the starter-piston

chanber. I n t hFEBUSHENG SYSTEM' FOR ﬁﬂ@gﬂp@ Qst RfpY- bend 16 and the
venting tube 1ACTURTING MECSANISMPIRERE 'Ch appears fromthe

di fferences between the liquid levels 31 31 err] in the first three 10
conduit legs 12, 13 and 14. To initi at BBPRBAEFushi ng operation, the starter
pis- ton 23 is lifted so that air can pass from above into the

starter-piston chanber d so that t he |t%PId ent.r.ap- pe thereln fl ows
down into the Ilquﬁﬁfﬁj and actuating mechanism for

5 water closets hav;ng a double siphon (11) for the flush-
ing operation, the discharge of flushing liquid is pre-
vented by an air lock which is entrapped in a U-bend in
the double siphon and upon the removal of which the
~flushing operation is 1nit=ated The air lock is evacu-

10 ated via a venting tube (19) whose one end is connected
to the double smphon (11) &t a location which in the
direction of flow is situated after and below the crest
of the U-bend (16). The venting tube (19) extends up over
the crest of the double siphon and is connected to a pis-

13 ton chamber (22). A starter piston (23) is vertically
movable in the piston chamber. This and the starter pls-
ton acts as part of an actuating mechanﬂsm The connec-
‘tion of the venting tube (19) with the piston chamber
(22) is located a certain distance sbove its bottom. In

20 ~the closed'pcsition, the piston chamber (22) is filled

' with liguid, and when the starter piéton is lifted, the
entrapped liguid flows down into the liguid pump (25) and
the air lock is evacuated via the piston chamber. The
actuating mechanism which is especially well suited for
this flushing system has & locking device (354-62) to pre-
'-ﬁe'nt-renewed initiastion. cf the flushing operstion befcre

Ny
(1]

the flush cistern has again been £filled with liguid to

ebove a certain minimum level over the'venting tube (19).

O -
<y

Figure 7

i
w
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15 the opening of the venting tube 19. As d result, the air entrapped in

the U-bend 16 wi ||

be discharged by the liquid pressure through the

starter-pi ston chanber. The resulting |iquid surge makes the I irhsisHedtiHab Been Repl:

si phon as wel |,

the first U-bend 16 of the double siphon and thereafter the enti rﬁlmml“ml
su h 1 d and |{ [
gh‘f(tlsujh cistern. EIQ I'r's

di scharged fromth

three conduit

conti -
conpl etely
starter-pi
has been r
func- tion

nued suction of

T
L O N NN NN

¥
NN

L]

t the si.phon functjé®n is ini

10

WM

1
rTrY T T 1' \
M l'l'l'l l'l

1
‘L

posi

'iJﬁng,

Fig. 3 shows the
|l egs 12, 13, 14 are conpletely filled with Iiquid. Upon
liquid into the doubl e siph

2130},

Ty ¥
"
1

filled 'th2 ilquid as is also the venti
5t op4chayper 722 (Fig,, 4). {In thi
A-"ﬁg i‘«g.izq 1 postl on -
3 etee 26.
316
=-12
X

en the

this wll
tube 19 and the
2fhe starterqmi
| hg 1nget-urn-v

- -
..........

---------
---------

316
2113

25 be

ton 23
| ve

112




30 Fig. 5 shows the next stage when flushing proceeds. During this
Stage, there is a negative pressure in the doubl e siphon_and, hence, also

in the venting tube 19 and the starter-piston chanber 22. Suction of air
into the doubl e siphon via the starter-piston chanber |sﬂmhémeaﬂkwembeﬂe Blicec

t he above-nenti oned nonreturn-val ve funckyen. Fl ushing proc
I s sucked into the double si phon through the inlet of the c
anDun
tlon as far as the | ower- end of

Fig. 6 9 shoms (§ ?05|t|on If -a snmaller flushing liqu
desired than that "corresponding to
the first conduit leg, it is BYsS
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to proVide holes on different levels along the first con- 5 duit Iég, e.g.

-for achieving a 4-litre or a 6-litre flushing |liquid areurt—A+—aRy—Fate;

the siphon effect is interrupted -when air is sucked into the first conduit.
| eg. "When this takes place, a certain amount of |iqui diThsghe | Been Replggec
second ‘U-bend 17. Wen refilling the 10 3¥bush cistern WIL Ilil |ﬂ| ﬁfng
liquid, this liquid colum will be displaced in order to I py
t he position shoﬁH(BnBFig. 1. A major advantage of this systemis that the
flush- ing operation is easily statied and requires but a slight 15 force,
in that the liquid col umegiqn ip n. chanber 22 over the inlet 29 of the
venti ng tube 19 substarnjq

C t@g overpressure represented by
the differ- ence in | ewsl betgeh ) I'd”surfaces 31 and 31[err].
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Moreover, the systemis advantageous in so far as the 20 W
I n GB-A-2 205, 595 has been di spensed with and the flushing operation can
initiated by tra- diti onal neasures, i.e. by either lifti IRhisBHREEAB2h RR lacec
depressing a button so as to lift the pi ston. By the sel ect

the inlet 29 of the venting.tube 19, 25 t#gedrawbacks mherﬁ'ﬂﬂﬂﬂ,ﬂ"
prior-art device according to the GB-A-2, 205,595 are al so ove

the air is renoved at a point downst ream of the crest of the U bend. In

this manner, inproved or conplete renmpval of the air is achieved,
especially if the conduit legs are 30 designedeyo pronote |am nar flow.

Fig. 7 shows a pgu.ed enbodi nent of a fl ushi ﬁ;‘; system and anrgact uati ng
o
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are shown in the same positions as in Fig. 1. The flush-_35 ing systemis
‘mount ed on the bottom 27 of a flush cis- tern. The doubl e siphon 11 has its
four conduit legs 12, 13, 14, 15 arranged substantlallyhus(ehéetelaé lﬁirﬂmlad:ec

each 10 other. As appears fromFig. 11, the conduit ned
" cross-section to pronote | am nar flow quever t he cros

need not be as flattened as shown in Fig. 11, but an oval or squar
cross-section-can 5 also be us A(be over the fl ow passage of the double
si phon is preferably designed w't reduced fl owt hrough area fron1the
conduit leg 12 to a Iocatlon in the conduit

. Ew
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leg 15 in order to inprove the flow, to increase the flow velocity and to
‘prormte the lamnar flow 10 The | ast conduit |eg or outlet pipe 15
i's connected to an outlet sleeve 28, in turn connected to ITHs SteayiessBeen Replacec
tional flushing ranmp (not shown) of the water closet. As appe |
. 7, the-venting tube 19 is con- nected t 6/fhe seco ﬂ oﬁuit I t
poi nt facing-15 ?&)ﬁéromthe first conduit |eg fg ﬁc se to
of second conduift i.e. along the wall surface where the air flows
when evacuating the entrapped air bubble. The reason for this placenent is
that the inlet 29 of the venting tube 19 should be disposed so far away 20
I n the downstream egsl on that the air is conpl et gl di 7aced by the

wat er fl ow ng |nto§‘ awt (l)eg 12 upon the Iriltﬁ' ' 'o___ihe. fl ushi ng
oper ati on. - 8 -G= ()
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s ' %400115-3 1P8S
end of. t he ventlng tube 19 is connected to the piston chanher 22 at _a point
“which is preferably located slight- 25 1y bel t IRERLAGEMENE \SHEETS1 | BG
the first,conduit leg and the third conduit | eg ¥ Deherigtioar:traged Jodd tpaged d3.
t he flushlng system (see Fig. 7). In this prefe ﬁ%ﬁﬂﬁﬂﬁﬁdln&m&~1HMQO§¢@w651
piston 23 has an outwardly-directed flange 32 wWigDrawirgls qhgsaecﬁ 30 pagedlll

of the nonreturn valve engages an edge 33.on th g{b@g&@m,plggga{gﬂ@gQQﬁqﬂz—
If so required, the flange 32 may be provhged Wth a seal h which it

engages the edge'33. In the illustrated enbodi ATE _%}§633W@§1;m0
floating bodies 34 for a purpose which will be ' ] ‘
herei nafter (Fig. b Qﬂ@l g qulbgﬁssggﬁfq\@ﬁm;-j@@utm de of
the starter-piston '
MECHANISM THEREFOR

The present invention relates to wgter closets and
in particular to a new and improved flushing system which
permits essentially reducing the force required for ini-
tiatin§ a flushing operation by using a- siphon-based

5 flushing system. The invention also relates to an actuat--
ing mechanism whlch is espec1ally well suited for use in
_ such a new and improved flushing system.

GB-A-2,205,595 discloses a flushlng system for water

closets which has a double siphon immersed in a flush

10 cistern. This siphon has an almost sinuous conduit with

.~ four juxtaposed vertical conduit legs and U-bends succes-

sively interconnecting the coriduit legs. The central bend
is facing downwards ahd interconnects the lower ends of
the two central conduit legs, while the two outer U-bends

15 are faéing upwards and connect the upper ends of the cen-

- trai conduit legs to the upper ends of the outer conduit

legs. This approximately sinusoidally-bent conduit is
arrénged in a flush cistern and is completely immersed in
the water when the flush cistern is filled therewith. The

20 first vertical conduit leg acts as the suction pipe of
the siphon, and the last vertical conduit leg acts as the
outlet pipe of the siphon and is connected to a flushing
ramp at the upper end of the water closet. From the upper
end of the upwardly-facing first U-bend further extends a

25 downwardly-directed U-bent. venting tube which at the
upper end of its other U-leg is connected to the upward-
ly-facing third U-bend a certain distance below the crest
of this U-bend. This venting tube, shaped as a U-bend,
acts as a water trap in the' starting position of the

30, £flushing sYsteA when the cistern is filled. For initiat-
ing the fiushing operation, the water in. the water trap’
is removed by means of an air ball'which is connected to
the lower U-web of the U-bent venting tube and wvhich,
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edge 33 of the chanber. The upper face of the piston is provided with a |ug
35, in which a locking latch 36 is pivotally nounted for pivotal novenent
bet ween a | ocking position indicated by full lines and a rel ease position 5
i ndi cated by dash-dot lines in Fig. 7. In the |ocking position, the |ocking
surface 37 of the latch engages a stationary |ocking surface on a fork 38.
‘To limt the outward pivotal novenent of the |ocking latch, this pre-
ferably has a projection 39 stopping the outward pivotal 10 novenent by
engagi ng t he uppeenfacepoéssien parsd orhéfce | mindreeashonf meme air Fpgesgurehe

float 40 of the;flushing. syt &gl fos-LeenelesiANSd A7 thadWWeE d¥a8PeRa
+  evacuates it into the outlet pipe of ‘the siphon. In this
lmanner, a communication is established between the uppef
5 énd of the first upwardly-facing U-bend and the third
upwardly-facing U-bend, such that air entrapped in the
first upwardly-facing U-bend can be evacuated through the
venting tube, whereby the entire sinuous conduit loop is
intended to be filled with water so as to initiate the
10 siphon function for evacuating the major part of the
- water in the flushing system into the outlet pipe by suc-
tion. When a maximum amount of water has been sucked from
the flush cistern and air starts leaking into the double
siphon, a certain amount of water will remain'in the
15 double siphon and also in the U-bent venting tube. When
the water level thereafter rises in the water cistern,
the water remains in the double siphon even if the water
. levels in the first, the .second and the third conduit leg
are displaced vertically in relation to one another. The
20 system also includes a further U-bent conduit which is
' connected to the crest of the third U-bent conduit of the
double siphon and extends up over the maximum water level
in the flush cistern and opeﬁs on a level with'tﬁe
intended minimum water level in the flush cistern. When
25 the water level in the flush cistern has sunk to below
the lower end of this U-bent conduit, air is sucked into
the double siphon and the flushing operation is conse-
gquently interrupted. )
Danish Patent Specification DK-B-57,606 describes a
30 flush cistern which also uses a type of double siphon. In
this case, there is provided'a flushing mechanism which
has a water trap. In this water trap is immersed an
actuator piston which, when lifted, will lower the water )
level in the water trap and, hence, also reduce the pres-
35  sure of the water column. As a result, the liquid in the
water trap will no longer be'able to withstand the prés-
sure from the air entrapped in the double siphon and the

This is the replacement shest
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bel.l- which is guided in a float chanber 41 for vertical novenent therein.
The chanber 41 is fixedly connected to 15 the double siphon 11 and the

pi ston chanber 22. The float chanber 41 is intended to be filled with
flushing liquid, which is achieved by the liquid, when filling the flush
cistern, fl-ow ng over the top edge of the float chanber and down between
this and the float 40. At the lower end 20_ of the float chanber, there is
provided a nonreturn valve 42 in the form&f a pivotable valve plate

of the 11 oat " cHaHBEF o tRer AaREReH uEyE) Uibs Rochdd, NOTERAL HHE, HRRChAT S
downwar ds, whetheé nfitstnopwardppsfacng Yikend byf ttiee f @oeklef sgphont s nt o
aput ment_agal Nghs tPeaSLHe OEhEthﬁm&g@taefé'aﬁWcﬁrtlﬁ'dsiﬂﬁBnSf%&@@oﬁnqggemnt
with a val ve seat . By Phis-arran nment, the oat :
initiated. The actuator mechanism is disposed in an
5 upwardly-oriented compartment at the inlet end of this
U-bend. This mechanism has however not proved completely
satisfactory in 6peration, and difficulties have often
been met with in establishing and maintaining the siphon
function. This is probably due to the fact that air can

10 enter the mechanism between the actuating piston and the
wall of the water-trap leg whefe the piston is disposed.

As a result, there is a risk of air leakage into the _
siphon, impairing'or interrupting the siphon effect. Also
the placement of the actuator mechanism above the inlet

15 leg of the double siphon entails certain drawbacks, in
that the leaving air must flow'countercurrently to the
incoming flush water from the flush cistern. This also
makes it more difficult to completely remove the air in
the first upwardly-facing U-bend of the double siphon.

20 In fact, remaining air is most detrimental to the per-
formance of the siphon.

The system shown and described in GB-A-2,205,595
is an improvement over prior-art siphon systems, but yet
suffers from several drawbacks which have made the sys-

25 tem not as successful as it ought to have been. One draw-
back resides in the poor function of the system, which
depends, at least partially, on the difficulties of com-
pletely evacuating the entrapped air in the upwardly-
facing first U-bend. Another drawback resides in the

30 design.of the actuator .mechanism, i.e. the use of an
aif ball which is to be compressed to provide displace-
ment and evacuation of water remaining;in the venting
tube, serving as a water trap. As in other known siphon-
-based flushing systems, this actuating technique requires

35 substantial forces to initiate the flushing operation.
First, it has proved difficult to completely displace and
remove the water in the venting tube with the aid of the

This i$ the replacement shest
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chamber will be successively evacuated as the liquid level in the flush
cistern is sinking. On the other hand, 30 filling of the float chanber
with ftushing liquid is pre- vented until the flushing liquid can flow over
the top edge of the float chanber. This arrangenent enables quicker
filling of the flush cistern and does not involve the customary gradual
decrease of the supply of liquid 35 during the final phase of the filling
procedure. The float 40 has an upright 45, "at the top end of which a pivot

pin 46 i s provihdedballi safiniEstEemigeéedis nd2 EOmPLE08LYOLedbPdl khk 2
conventional - inlet 'val ve 48. - T ' '
_ _ remaining water will prevent or at least counteract the
evacuation of the air lock or plug in the upwardly-facing
. £first U-bend. Second, it is often difficult to make thé'

. 5 user change his habits, i.e. which amount to starting the
flushing operation by pressing a button, lifting a valve
rod or pulling a flush-valve string.

An object of the present invention is to provide an
improvement of the flushing systems and actuating mécha-

10 nisms described in GB-A-2,205,595 and DK-B-57,606. This
and other objects of the invention are achieved by means
of a flushing system and an actuating mechanism having
the features stated in claims 1 and 6, respectively. The
subclaims define especially advantageous eﬁbodiments of

15 the invention.

The invention sets out from a flushing system
according to GB-A-2,205,595, i.e. a flushing system hav-
ing a double siphon arranged in a flush cistern and being
in the form of a substantially sigusoidally—bent conduit

20 with four substantially vertical juxtaposed conduit legs
and U-bends successively interconnecting the conduit
legs, the central U-bend facing downwards and intercon-
necting the lower ends of the two central conduit legs,
while the two outer U-bends are facing upwards and con-

25 nect the upper ends of the central conduit legs to the
upper ends of the outer conduit legs, the substantially
sinusoidally~-bent conduit being arranged in a flush cis-
tern so as to be completely immersed in the water when
the flushing system is filled therewith, the first

30 vertical conduit leg being intended.to act as the suction
pipe of the siphon and the last vertical conduit leg
being intended to act as the outlet pipe of the siphon
and being connected to a flushing ramp at the upper end
of the bowl of the water closet. To sum up, the invention

35 resides in preventing the evacuation of the flush water
by means.of an air lock or plug which is entrapped in the
double siphon and upon the evacuation of whicﬁ the

This is the replacement sheet
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The valve 48 is closed in the position show in Fig. 7 and open in the
position shown in Fig. 9. For starting.-the flushing operation, the
actuating 5 nechanismin the enbodinment of Fig. 7 has a rel ease neans 49
which in this enbodi nent is a push-button nechani smhaving at- its | ower end
a laterally projecting actuator 50 which is resiliently biased upwards by a
spring unit 51. The spring unit 51 may be . integrally formed with the 10
conponents 49 and 50. The free end of the spPing unit 51 is fixed in the

i ne 52. The body B3 RRCsaahe T BRI 1 In S ERA A, TR (S
stationary el endck lirs tehviacuated onid@ 2 olemtdmg itabfe sk one mndtipi n 54,
On the pivot pigpthe dENP tHE IR IS gHoPldl 1oy JdorRd i d de Q98 £nghe The -
ot her. end of the sensor E - .
U-bend containing the air lock a certain distance below
5 the crest of the bend towards the outlet side of the U-
bend. Therefore, the connecting point is located in the
downstream direction of the'flushing liquigd, §nd the air
can thus be removed in a more reliable manner. The

venting tube extends up over the level of the crest of

10 the double siphon and_is connected at its other end to a
piston chamber, in which a starter piston is arranged for
ﬁertical movement. The pistoﬁ chamber and the starter
piston act as part of an actuating mechanism. The
connection of tHe venting tube with the piston chamber is

15 located a certain distance over the bottom of the piston |

. " chamber so as to define a ligquid sump at the lower end of
fhg piston chamber. The piston chamber is filled with
-water when in the closed state, and when lifting the
starter piston, the entrapped liquid will flow down into

20 the liquid sump below the connection of the venting tube
and the air lock is evacuated via the piston chamber. The
actﬁating mechanism, especially well suited for this
flushing system, has a locking device to prevent renewed
initiation of the flushing operation before liguid has

25 again been filled into the flush cistern to above a
certain minimum level over the venting tube.

The invention will be described in more detail here-
inbelow with reference to the accoﬁpanying drawings show-
ing some preferred embodiments of the invention. These

30 must however not be considered restrictive of the inven-

tion. ' ,

Figs 1-6 schematically illustrate the inventive principle
and its function in the different phases of.an
evacuation procedure. _

35 Fig. 7 is a vertical section of a specific embodiment

' of a flushing system and an actuating mechanism
according to the invention.
Thic i the rap&acgmeﬂ‘r she-e;
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lever is designed as a camfollower 56 which engages the upper face of the
float 40, this face thus serving as a camsurface 57. Between the cam
~follower 56 and the pivot 20 pin 54, the sensor |Iever 55 has a pivot pin
58, on which a release rocker arm59 is pivotally mounted. In this

enbodi nment, the rocker armis designed as a double-arnmed | ever and engages
the actuator 50 with one end 60 and a camsysface 62 on the |ocking.latch
36 with the other end 25 61. A downward pressure on the rel ease neans 49

agai nst the act iFdg.of8 t heshgyws rttheb Emocidmess afpifigt.al? dmvamentsteftd hor-
rel ease rocker arm 59 ir]él¥§ﬁ$d¥§§gf%af¥9re tion with respect to Fig. 7
h IS r el e

such that the locking | atc ased fromits | ocking engagenent
with the fork 3Fignd 9 s shows thhe tesnhegkimendn oifndiigat &d iby tites lstodte Idowes.

_ , responding to Fig. 5.
5 Fig. 10 shows the embodiment of Fig. 7 from above.
Fig. 11 is a section taken along line XI-XI in Fig. 7.
Fig. 12 shows the eﬁbodiment of Fig. 7 from the left
with respect to Fig. 7. _ .
'Fig. 13 shows the embodiment of Fig. 7 from the right
10 with respect to Fig. 7.
Fig. 14 shows the embodiment of Fig. 7 in a side view
from the front with respect to Fig. 7. '
Fig. 15 is a section taken along line XV-XV in Fig. 14.
Fig. 16 shows parts of another embodiment of a flushing
15 system and an actuating mechanism according to
the invention, this Figure corresponding the
setting position in Fig. 7.
fig. 17 is a view similar to Fig. 8, but shows said
other embodiment of the invention.
20 Fig. 18 is a view similar to Fig. 9, but shows said
_ other_embodiment of the invention.
Figs 1-6 schematically show a flushing system and an
actuating mechanism according to the preéent invention.
In a flush cistern 10, an outlet device 11 is immersed.
25 The outlet device is designed as a double siphon in the
form of an approximately sinusocidally-extending conduit
having four juxtaposed conduit legs 12, 13, 14, 15 and U-
bends 16, 17 and 18 successively interconnecting the con-
duit legs. The central U-bend 17 is facing ‘downwards and
30 interconnects the lower ends of the two central conduit
legs 13, 14. The two outer U-bends 16, 18 are facing
upwards and connect the upper ends of the two central
conduit legs 13, 14 to the upper ends of the outer con-
duit legs 12, 15. The first vertical conduit leg 12 is
35 intended to act as the suction pipe of the siphon.'The
last vertical conduit leg 15 is intended to act as the
outlet pipe of the siphon and-is connected in customary
This is the replacement sheet
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This neans that the starter piston 23 is released and lifted-by its
*‘floating bodies 34 to the position shown in Fig. 8, in which the upper face
of the starter piston 35 comes into engagement with the fork 38. Fig. 8
only shows an instantaneous position to illu- strate the function of the
mechanism In this instanta- 13 neous position, the piston 23 has thus
been lifted so that the liquid entrapped i the piston chanber and the
venting tube can flow down into the liquid sunp 25. As a result, the air :
entrapped in trdaemfer sfo & Handshifigaradnp (et smiwrt)hetsaﬂmd:pimudwrtd leg 13

wll flOMIOUt g%%l of a water closet.
The flushing system also has a venting tube 19 serv-
ing to evacuate air which, when the flush cistern 10 is
5 filled with liguid, is entrapped in the first upwardly-

- facing U-bend 16. of the double siphon. One end of the _
venting tube 19 is connected to a point on the downstream
side of this U-bend and extends up over the level of the
crests of the upwardly-facing U-bends 16, 18 to be con-

10 nected at its other end to an actuating mechanism 20.
This mechanism includes a nonréturn valve 21 comprising
a substantially vertical piston chambgr 22, in which a
starter piston 23 is provided for vertical movement. The
upper end of the piston chamber 22 can be connected to

15 the ambient air ét a point above the maximum water level
24 in the flush cistern. The piston chamber further has a
liquid sump 25 which is located below the opéning of the
venting tube 19 in the piston chamber 22. The liguid sump
has a sufficient volume for holding liquid that remains

20 in the Starter-piston chamber 22 and the venting tube 19
when the flush cistern 10 is filled. At the upper end,

. the starter piston 23 and the starter-piston chamber 22
are so designed that air- and 1iquid—tigpt engagement is
produced within a conically flared portion 26. Alterna-

25 tively, a special seal can be used between an outwardly
directed flange and an éngagement surface, as will be
described further on. This seal within the conically
flared portion or a similar seal provides the deéired
nonreturn-valve function. The starter piston 23 and the

30 piston chamber 22 are so designed that when the starter
piston is iifted, air will be sucked into the starter-
piston chamber 22 and, consequently, liquid present in

" the starter-piston chamber and the venting tube will .
flow down into the ligquid sump 25. As a result, the air

35 entrapped in the first U-bend 16 in the starting position
(Fig. 1) can be evacuated via the. venting tube 19 and the

nonreturn valve 21. B
| | This is the replacement sheet
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evacuat ed through the venting tube 19 and the piston chanber 22 into the
free air over the liquid surface 24 in the cistern 10. This initiates the
si phon function, and the flushing liquid'is discharged to the flushing 10
ranp of the water closet in the manner described above. Wen the liquid
level in the flush cistern is gradually sinking, the liquid level in the
float chanber 41 will also sink, since the gater can flow, out through the
non- return valve 42. In this manner, the sensor lever 55 will 15 be

pi voted cl ockwi se wirtigs especthdw tHeg.sefuekites ofl sharshinkfdent tbieayest i-cal

Phe position ofot HEFTSEIOT: e d 1 vb T The i drusnind soRFen; fns,
entails that thehe cdtastbinggesition Sthern thecistenred O 20s AfBikledsuith a
gap will forn1bfi&ﬁ§@ éﬁ& fﬁﬁié¥€f¥effﬁiston 23 is in its lower posi-

5 tion, in which the flared portion 26 sealingly engages
the starter-piston chamber. In this position, air is’
.entrapped in the U-bend 16 and the venting tube 19. An
overpressure prevails, which appears from the differences
between the liquid levels 31, 31' in the first three

10 "conduit legs 12, 13 and 14.

To initiate the flushing operation, the starter pis-
ton 23 is lifted so that air can pass from above into the
starter-piston chamber 22 and so that the liquid entrap-
ped therein flows down into the liquid sump 25 to expose:

15 the opening of the venting tubé 19. As a result, the air
entrapped in the U-bend 16 will be discharged by the
iiquid pressure through the starter-piston chamber. The
resulting liquid surge makes the liquid £ill the first
U—beﬁd 16 of the double siphon and thereafter the entire

20 siphon as well, such thét the siphon function is initiat-~
ed and liquid is discharged from the flush cistern.

Fig. 3 ' shows the state when the first three conduit legs
12, 13, 14 are completely filled with liquid. Upon conti-
nued suction of liquid into the double siphon, this will

25 Dbe completely filled with liquid as is also the venting
tube 19 and the starter-piston chaﬁber 22 (Fig. 4). In
this position, the starter piston 23 has been returned to
its initial'position with a sealing nonreturn-valve func-
tion within the flared portion 26.

30 Fig. 5 shows the next stage when flushing proceeds.
During this stage, there is a_negative pressure in the.
double siphon and, hence, also in the venting tube 19
and the starfer-piston'chamber 22. Suction of air into
the double siphon via the starter-piston chamber is pre-

35 wvented by the above-mentioned nonreturn-valve functién.
Flushing proceeds until air is sucked into the double
siphon through the inlet of the conduit leg 12. Fig. 6

This is the replacement shest
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rocker arm and the actuator 50. Because of this gap, renewed initiation of
“the flushing procedure cannot be started until the liquid level in the
flushing system has been restored. The gap between the conponents 50 and 60
25 is maintained during the entire filling procedure by the float 40
remaining inits |lower position (Fig. 9) until water flows into the float
chanber 41 via the top edge of the float chgnber, since the nonreturn valve
42 prevents water fromflowing in before that. A float chanber 41 is 30
however not necggréwsythes pesitabcni nDft &i smabrér nflisihingt Ldguadammsunt

hat the mechantSniRELE88qEoFEnERIFRar aorbRpard ofS  ResFREERr 360erkt i on
i s not possibl eabetheeloher| egdi dfl thel finstheonduthi hggsyiteAs3polsadbieen
restored to a pggiE%ggiggoﬁglggeoﬁr8§Ef8£eﬁ@elevels along the first con-
5 duit leg, e.g. for achieving a 4-litre or a 6-litre
flushing liquid amount. At any rate, the siphon effect
is interrupted when air is sucked into the first conduit
.1eg.-When this takes place, a certain amount of liquid
will remain in the second U-bend 17. When refilling the
10 flush cistern with fresh flushing liquid, this liguid |
column will be displaced in order to eﬁentually occupy
the position shown in Fig. 1. _
A major advantage of this systém is that the flush-
ing operation is easilyzstarted and requires but a slight
15  force, in that the liquid column in the piston chamber 22
' over the inlet 29 of the venting tube 19 substahtially
outbalances the overpressure represented by the differ-
ence in level between the liquid surfaces 31 and 31°'.
Moreover, the system is advantageous in so far as the
20 starter ball used in GB-A-2,205,595 has been dispensed
with.and the flushing operatién can be initiated by tra-
ditional measures, i.e. by either lifting a piston or by
depressing a button so as to lift the piston. By the
selected position of the inlet 29 of the venting tube 19,
25 the drawbacks inherenit in the prior-art device according
to the GB-A-2,205,595 are also overcome, in that the air
is removed at a point downstream of the crest of the
U-bend. In this manner, improved or complete removal of
the air is achieved, especially if the conduit legs are
30 designed to promote laminar flow.

Fig. 7 shows a preferred embodiment of a flushing
system.and an actuating mechanism according to the pre-
sent invention. In the Fidgure, the different components
are shown in the same positions as in Fig. 1. The flﬁéh-

35 ing system is mounted on the bottom 27 of a flush cis-
tern. The double éiphon_ll has its four conduit legs 12,
i3, 14, 15 arranged substantially vertically besidg each
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venting tube 19. - 14 Fig. .9 shows the positions of the conponents after
‘the liquid | evel has sunk to such an extent that the floating bodies 34 are
no | onger capable of holding the starter piston 23 in a lifted position. As
soon as the 5 starter piston 23 has been returned to the position shown in
Fig. 9, the nonreturn-valve function is achieved, i.e. a sealing engagenent
exi sts between the flange 32 and the top edye of the piston chanber 22.
This function is.al so pronoted b t he_engagenent of the latch 36 with the
fork 10 38. Thethevat Assapgﬁ@ESd pamdBig gndl. wibR GOPERLitngegsubrve

flattened cross-section to promote laminar flow. However,
the cross-sectional shape need not be as flattened as
shown in Fig. 11, but an oval or square cross-section can
5 also be used. Moreover, the flow passage of the double

siphon is preferably designed with a reduced flowthrough
area from the conduit leg 12 to a location in the conduit
leg 15 in order to-improve the flow, to increase the flow
velocity and to promote the laminar flow.

10 The last conduit leg or outlet pipe 15 is conneeted
to an outlet sleeve 28, in turn connected to the conven-
tional flushing ramp (not shown) of the water closet.

As appears from Fig. 7, the venting tube 19 is con-
nected to the second conduit leg 13 at a point facing

15 away from the first conduit leg and close to the upper
end of second conduit leg 13, i.e. along the wall surface
where the air flows when evacuating the entrapped air
bubble. The reason for this placement is that the inlet
29 of the venting tube 19 should be disposed so far away

20 in the downstream direction that the air is completely
displaced by the water flowing into the conduit leg 12
upon the initiation of the flushing operation. The outlet
end of the venting tube 19 is connected to the pieton
chamber 22 at a point which is preferably located slight-

25 1y below the liquid levels 31 in the first conduit leg
and the third conduit leg in the starting position of the
flushing system (see Fig. 7).

In this preferred embodiment, the starter plston 23
has an outwardly-directed flange 32 which in the closed-

30 state of the nonreturn valve engages an edge 33 on the
starter-piston chamber 22. If so required, the flange 32
may be provided with a seal, with which it engages the

'~ edge 33. In the illustrated embodiment, the piston 23
has two floatlng bodies 34 for a purpose which will be

35 described in more detail hereinafter (Fig. 11). These
floating bodies are disposed on the outside of the
starter-piston chamber 22 and depend below the upper
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which is so adjusted that the sealing function of the nonreturn valve is
achi eved before the liquid level in the flushing system has sunk to bel ow
t he- upper crest of the venting tube 19. In fact, it is essential that
liquid 15 remains in the venting tube and the piston chanber in order that
an air plug or lock should remain in the U-bend 16 when the flush cistern

is again being filled with liquid. Figs 7- show a preferred enbodi nent of
an act uat - 20 ing mechanismfor the flushing system according to the
-invention. Howgyge. a3BherachuathagbeECch@ResUppap @hee be dhei gaedod Her wi se,

f‘héﬁ’QC?‘sVﬁS' coRRPEOeHapi tho L HUSI J5ki A RLER 36Ot AEnd o edbe Focker
arm 25 59 |iftpiybeaplyt abundely foirr pivbyadnpagengnanbeltiveeinng docking
position indicated by full lines and a release position
5 indicated by dash-dot lines in Fig. 7. In the locking
position, the locking surface 37 of the latch engages a
stationary locking surface on a fork 38. To limit the
outward pivotal movement of the locking. latch, this pre-
ferably has a projection 39 stopping the outward pivotal
10 movement by engaging the upper face of the piston 23.

In the embodiment of Fig. 7, the float 40 of the
flushing system has been designed as a downwardly open
bell which is guided in a float chamber 41 for vertical
movement therein. The chamber 41 is fixedly connected to

15 the double siphoﬁ 11 and the piston chamber 22. The float
chamber 41 is intended to be filled with flushing liquid,
which is achieved by the 1iquid,'when filling the flush
cistern, flowing over the top edge of the float chamber
and down between this and the float 40. At the lower end

20 of the float chamber, there is provided a nonreturn valve

42 in the form of a pivotable valve plate mounted for
pivotal movement about a pivbt pin 43 adjacent the upper
edge of the float chamber. The nonreturn valve is inclin-
ed so as to be urged downwafds, when in its normal posi-~-

25 tion, by the force of gravity into abutment against the
side of the float chamber and into sealing engagement
with a valve seat 44. By this arrangement, the float
chamber will be successively evacuated as the liquid
level in the flush cistern is sinking. On the other hand,

30 £filling of the float chamber with flushing liquid is pre-
vented until the flushing liquid can flow over_the top
edge of the float chamber. This arrangement enables
quicker f£illing of the flush cistern and does not involve

_ the customary gradual decrease of the supply of liquid

35 during the final phase of the filling procgdqre.

The float 40 has an upright 45, at the top end of
which a pivot p1n 46 is provided ThlS pin is connected
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| ateral | y-directed hook 63 on the piston 23. As soon as the piston, via the
-hook- 63, has been lifted to cancel the sealing engagenent between the
flange 32 and the top edge 33 of the starter-piston chanber 22, the
floating 30 bodies 34 will take over the lifting power and lift the piston
to the position shown in Fig. 17. In this case too, a restart of the
flushing operation is prevented by the pi of pin 58 being | owered during
the evacuation to a |l ower |evel by pivotal "hovenent of the sensor |ever 55

35 -about the stat)ogghyrel Vakm M7 fdr d rcohveitiesgbcinlet sleabesi ment
Functlons 1Nt S ve s s ' Cfost® Ot "+HE ot Lefdd%sHeus  1n Fig. 7
and open in the position shown in Fig. 9.
For starting the flushing operation, the actuating
5 mechanism in the embodiment of Fig. 7 has a re;ease means
49 which in this embodiment is a push-button mechanism
' having at its lower end a laterally pfojecting-actuator
50 which is resiliently biased upwards by a spring unit
51..The spring unit 51 may be integrally formed with the
10 lcomponents 49 ‘'and 50. The free end of the spring unit 51
is fixed in the body 53 of the mechanism in a suitable
manner, e.g. by means of.projecting.pins 52. The body 53
is integrally formed with the fork 38 and thus forms a
stationary elemént. In this stationary element is fixed
15 a pivot pin 54. On the pivot pin 54, a sensor lever 55 is
pivotally fixed ﬁitﬁ one end. The other end of the sensor -
lever is designed as a cam follower 56 which engages the
upper face of the float 40, this face thus serving as a
. cam surface 57. Between the cam follower 56 and the pivot
20 pin 54, the sensor lever 55 has a pivot pin 58, on which
a release rocker arm 59 is pivotally mounted. In this
embodlment the rocker arm is designed as a double-armed
lever and engages the actuator 50 with one end 60 and a
cam surface 62 on the locking latch 36 with the other end
25 61. |
A downward preesure on the release means 49 against
the action of the spring 51 produces a.pivotal movement
of the release rocker arm.59 in the clockwise direction
with respect to Fig. 7, such that the locking latch 36 is
30 released from its locking engagement with the fork 38 and
is swung to its position indicated by dash-dot lines.
This means that the starter piston 23 is released and
lifted by its floating bodies 34 to the position sheown
in Fig. 8, in which the upper face of the starter piston
35 comes into engagement with the fork 38. '
Fig. 8 only shows an instantaneous position to illu-

strate the function of the mechanism. In this instanta-
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15 The actuating nechani sm need not necessarily have a single-arned sensor
‘lever 55. This lever may al so be doubl e-arned, in which case a reversal of
the direction of novenent can be carried out in a suitable manner, such 5
that pressures or tractions in the release neans will start the flushing
gperation. In the light of the above principles, a person skilled in the
art may easily pro- vide such as nodificatjgn of the system The double

si phon of the flushing systemmay suit- 10 ably be formed from plastics
materi al and bgebagepbeitionhalhespistonng3ahpar thng pegnelaganaﬁstsoeach

cggngt |e;20?gh§§ Ebgd168P%§avg%g§égﬁpgEﬁhéhgegEb@?gﬁg&%ﬂﬁg%%ﬁggf omn at
11 ‘but the condut&sgpteberabhyflow down into the liquid sump 25. As

a result, the air entrapped in the first U-bend 36 and

.5 parts of the second conduit leg 13 will flow out and be
evacuated through the venting tube 19 and the piston
chamber 22 into the free air over the liquid surface 24
in the cistern 10. This initiateé the siphon function,
and the flushing liquid is discharged to the flushing

10 ramp of the water closet in the manner described above.
When the liquid level in the flush cistern is gradually
sinking, the liquid level in the float chamber 41 will
also sink, since the water can flow. out through the non-
return valve 42. In this manner, the sensor lever 55 will

15 be pivoted clockwise ﬁith respect to Fig. 7. This also
means that the vertical position of the pivot pin 58 is
lowered correspondingly. The lowering of the position of
the pivot pin 58 relative to the stationary pivot pin 54
entails that the release rocker arm 59 is also lowered.

20 As a result, a gap will form between the end 60 of the
rocker arm and the actuator 50. Because of this gap,
renewed initiation of the flushing procedure cannot be
started until the liquid level in the flushing system has
been restored. The gap between the components 50 and 60

25 4is maintained during the entire £filling procedure by the
float 40 remaining in its lower position (Fig. 9) until
water flows into the float chamber 41 via the top edge of
+the float chamber, since the nonreturn valve 42 prevents
water from flowing in before that. A float chamber 41 is

30 however not necessary for maintaining this locking func-
tion against renewed initiation of the flushing opera-
tion. It is however essentiél that the mechanism be so
designed that é restart of the flushing operation_is not
possible before the liquid level in the flushing system

35 has been restored to a position above the crest of the
venting tube 19.
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15 are of such a flattened shape or of oval shape to provide or. pronbte a
‘lamnar flow In fact, a lam nar flow pro- notes the achi evenent of an
efficient evacuation of all the air entrapped in the systemat the start of
the flushing operation. The use of an actuating nechanism 20 with no
floating bodies 34 also falls within the scope of the invention. In such a
case, the starter piston can be lifted dirggly, as indicated in Figs 1-6.
The actuating nmechani sm descri bed above is especially well suited for the
fl ushing system acc@if t@&is;stﬂe J;Sbs:btuioxmrof)ftr% aompoeeerats abretised

the {1 ushi ng optla- Teore L et vah B e PR B TR 1 1 e
flush cistern hiiodebng cxmdbeke d34urragne h?eorﬁgézt icapagbleef duwlding the
starter piston 23 in a lifted position. As soon as the
5 starter piston 23 has been returned to the position shown
in Fig. 9, the nonreturn-valve function is achieved, i.e.
a sealing engagement exists between the flange 32 and the
top edge of the piston chamber 22. This function is also
promoted .by the engagement of the latch 36 with the fork
10 38. The floats 34 should be designed with a lifting power
which is so adjusted that the sealing function of the
nonreturn valve is achieved before the liquid level in
the flushing system has sunk to below the upper crest of
the venting tube 19. In fact, it is essential that liquid
'15 remains in the venting tﬁbe and the piston chamber in -
order that an air plug or lock should remain in the
U-bend 16 when the flush cistern is again being filled
with liquid. | | o
Figs 7-15 show a preferred embodiment of an actuat-
20 ing mechanism for the flushing system according to the
invention. However, the actuating mechanism can also be
designed'ofherwise, a conceivable embodiment being illus-
trated in Figs 16-18. In this case, there is no counter-
.part to the locking latch 36, but the release rocker arm
25 59 lifts the piston 23 by directly engaging and lifting a
laterally-directed hook 63 on the piston 23. As soon as
the piston, via the hook 63, has been lifted to cancel
the sealing engagement between the flange 32 and the top
_ " edge 33 of the starter-piston chamber 22, the floating
30 bodies 34 will take over the lifting power and 1lift the
piston to the position shown in Fig. 17. In this case
too, a restart of the flushing opefation is prevented by
the pivot pin 58 being lowered during the evacuation to
a lower level by pivotal movement of the sensor lever 55
35 about the stafionary pivot pin 54. In other respects,
this embodiment functions in the same way as the embodi-

ment in Figs 7-15.
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30 To permt varying the anmount of flushing liquid in each flushing
coperation, the first conduit leg 12 may have air-suction holes 64 on
different vertical levels, e.g. one level for discharging 4 litres of
flushing liquid and another |evel for discharging 6 litres of 35 flushing
l'iquid. Wien installing the device, the fitter then plugs the air suction
hol e or holes 64 not to be used. 16 CLA4S 1. A flushing system for
wat er closets, which has an 5 outl et devi.ce (11) arranged in a flush
cistern (10) and" The actuating mechanism need not necessarily have

a single-armed sensor.lever 55. This lever may also be
double-armed, in which case a reversal of the direction
of movement can be carried out in a suitable manner, such
5 +that pressures or tractions in the release means will
start the flushing operation. In the light of the above
principles, a person skilled in the art may easily pro-
vide such as modification of the system. _
The double siphon of the flushing system may suit- .
10 ably be formed from plastics material and be made in two
halves forming a parting plane against each other, as
shown in Figs 11-13. As prev1ously mentioned, the dif-
ferent conduit legs 12-15 need not have exactly the flat-
tened shape as shown at 11, but the conduits preferably
15 are of such a flattened shape or of oval shape to provide
or promote a lamlnar flow. In fact, a laminar flow pro-
motes the achievement of an efficient evacuation of all
| the air entrapped in the syétem at the start of the
flushing opération. The use of an actuating mechanism
20 with no floating bodies 34 also falls within the scope of
' the invention. In such a case, the starter piston can be
lifted directly, as indicated in Figs 1-6. The actuating
mechanism described above is especially well suited for
the flushing system according to Figs 7-18,'but can of
25 course also be used for other flushing systems where it
is desirable to prevent a restart of the flushing opera-
tion until a certain minimum level of the ligquid in the
flush cistern has been exceeded during the filling proce-
dure. |
30 To permit varying the amount of flushing liquid in
each flushing operation, the first conduit leg 12 may
have air-suction holes 64 on different vertical levels,
e.g. one level for discharging 4 litres of flushing
liquid and another level for dischargihg 6 litres of
35 flushing liqﬁid. When installing'the device, the fitter
then plugs the air suction hole or holes 64 not to be

used. . .
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desi gned as a double siphon in the formof a substantial- |y sinusoidal
:conduit having four j-uxtaposed, substan- tially vertical conduit |egs
(12-15) and U-bends (1.6-18) successively - interconnecting said |egs, the
central U 10 bend (17) facing downwards and interconnecting the |ower
ends of the two central conduit legs (13, 14), while the two outer U bends
(16, 18) are facing upwards and connect theagipper ends of _the centrm
conduit legs (13, 14) to the upper ends of the outer conduit |egs

this 15 substantially sinusoidally-bent double siphon bel
the flush cistern to be conpletely i mersgchipgthe flushin ﬂmm,mﬁm 'W m,
flush cisternis filled therewith, the first vertical condui*t Fegt

being intended to act as the suction pipe of the siphon and the 20 Iast

vertical conduit |eq (10)rbhedifhd dPoeesl $6r 3dt&S closets, which has an
5 outlet device (11) arranged in a flush cistern (10) and
designed as a déuble siphon in the form of a substantial-
ly sinusoidal conduit having four juxtaposed, substan-
tially vertical conduit legs (12-15) and U-bends (16-18)
successively interconnecting said legs, the central U-

10 bend (17) facing downwards and interconnecting the lower
ends of the two central conduit legs (13, 14), while the
t+wo outer U-bends (16, 18) are facing upwards and connect
the upper ends of the central conduit legs (13, 14) to
the upper ends of the outer conduit legs (12, 15), this

15 substantially sinusoidally-bent double siphon being
arranged in the flush cistern to be completely immersed
in the flushing liquid when the flush cistern is filled
therewith, the first vertical conduit leg (12) being
intended to act as the suction pipe of the siphon and the

20 last'vertical conduit leg (15) peing intended to act as
the outlet pipe of the siphon and being connected to a
flushing ramp at the upper end of the bowl of the water
closef,'and'the flushing system having a venting tube |
(19) for evacuating air which, when the flush cistern

25 (10) is filled with liquid, is entrapped in the first

' upwardly-facing U-bend (16) of the double siphon,
characterised in that the venting tube (19)
is connected at one end to the second conduit leg a cer-
tain distance below the crest of the first upwardly-fac-

30 ing U-bend (16) and extends to a level above the crests
of'tﬁe first and third upwardly-facing U-bends (16, 18)
and is connected at its other end to a substantiélly ver-
tical piston chamber (22) which is included in an actuat-
ing mechanism (20) and in which a starter piston (23) is

35 wvertically movable, the upper end of the piston chamber
being connectible to the ambient air at a location above
the intended maximum water level (24) in the flush cis-
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t he outl et pipe-of t he si phon and bei ng connected.to a flushing ranp at the
‘upper end of the bow of the water closet, and the flushing system having a
venting tube (19) for evacuating air which, when the flush cistern 25 (10)

is filled wwth liquid, is entrapped in the first upwardly- wuﬂﬂ H
(16) of the double siphon, c har acteri sed in tlﬂﬂlnﬂu " lu""
tube (19) is connected at one end to the 5$§ond conduit leg*a ert thirk *
di stance below the crest of the first upwardly-fac- 30 ing U bend (16) and

extends to a | gyeh, abgva phetencshamdbrt Ravihgsh 2nguiBi Edmgpvasdl y-faci ng
U- bends (16, 18) and..is onnegted at its thﬁr.end to a'sggatantlally ver -

_tical piston cﬁﬁﬁﬁ@?d(§2§°WhF f PPEPADEUREITPR XANLEPHat ¥ bend ddi®ani sm

(20) and in whpgbtansthahberpi(2Ronand3havingbaventitaibytnwedune fidie upper

end of the pishggdgggnggauid'that remains in the starter—pisfon chamber
5 (22) and the venting tube (19) when the flush cistern
(10) is filled, the stérter piston (23) and the starter-
. piston chamber (22) being so designed that when the
starter piston is lifted, liquid present in the starter-
piston chamber (22) and the venting tube (19) will flow

10 down into the liquid sump (25) and the air entrapped in
the first U-bend will thus be evacuated via the venting
tube (19). ,

2. A flushing systém as claimed in claim 1,
characterised in that the conduit leg's. (12-15)

15 of the doublé siphon have a flattened cross-sectional
shape, preferably an elongate, rectangular cross-sec-
tional shape, for cieating a laminar flow of liquid
through the conduit legs. ,

3. A flushing system as claimed in claim 1 or 2,

20 characterised in that the conduit legs (12-15)
of the double siphon have a generally decreasing cross-
sectionai area, counting from the first conduit leg (12)
to a location in the last conduit leg (15).

4. A flushing system as claimed in any one of claims

25 1-3, characterised in that the venting tube
(19) is connected to the second conduit leg'(13) substan-
tially on a level with the connection thereof with the
first upwardly-facing U-bend (16).

. 5. A flushing system as claimed in any one 6f,claims

30 1-4, characterised in that the actuating
mechanism has a locking device (54-62) for preventing the
initiation of a new flushing operation before the flush

',cistern (10) has again been filled with liguid to above
a predetermined minimum level above the crest of the
35 wventing tube (19). .
6. An actuating mechanism for a flushing system
having an outlet dévice (;1) arranged in a flush cistern
This is the replacement sheet
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bei ng connectible to the anbient air at a | ocation above the i-ntended
maxi nrum water level (24) in the flush cis- 17 tern, said piston chanber
having a liquid sunp‘(25) [ocat ed bel ow t he opening of the venting tube in
t he plston chanber sufficient volune for holding Iiquid
that remains in the ;ﬂNI“ ﬂ ﬂ“ﬂ““ﬁ"ﬂ"anber 5 (22) and the venting tube
(19) when the flush ci*sternt(10) s s*il % e starter piston (23) and the
starter- piston chanber (22) belng SO de5|gh d that when the starter piston

is lifted, "qug@om%anhnl 9nhBe aLPLEET (48)SkRICRAEBCR £28htaRdvibe
venting tube (19) | ow

‘ 0) for controlling the supply of liquid into the flush
cistern (10) by .an inlet valve (48) included in the inlet
device (48), the float (40) of said float device being

5 operatively connected to the inlet valve (48) via a link

system (47) for opening and closing the inlet valve (48)
depending on-the liquid level in the flush éistern, the
outlet device (11) of the actuating mechanism comprising
a release means (49) for opening the outlet valve (11) of
10 the outlet device, characterised in that the
" actuating mechanism has a locking device (54-62) for pre-
venting the initiation of a new flushing operation before
the flush cistern (10) has again been fllled with llquld
to above a predetermined minimum level.

15 7. An actuating starter mechanism as claimed in
claim 6, characterised in that the locking
device (54-62) for refilling has a sensor lever (55)
which is pivotally mounted on a stationary pivot pin (54)

~and has a cam follower (56), by which the sensor lever

20 (54) is in operative engagement with a cam surface (57)
on the float (40) for sensing the movements thereof in
the vertical direction and for-pivoting the sensor lever
(55) depending on the;liquid level ;n the flush cistern,
that the sensor lever (55) has a release rocker arm (59)

25 which is piﬁotally mounted on the sensor lever (55) for
pivoting about a rocker-arm shaft (58) spaced from the
pivot pin (54) of the sensor lever; that the release
means (49) has an actuator means (50) which is adapted,
when a flushing operation is initiated, to be engaged

30 with the release rocker arm (59) for pivoting thié arm -
and opening the outlet valve (11), and that the rocker-
arm shaft (58), the pivot pin (54) of the sensor lever
(55) and the actuator means (50) of the release means are

. so arranged in relétion to one another as to prevent

35 every engagement betweén the actuator means'(SO) of the

release means and the rocker arm (59) when the ligquid
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10 down into the liquid sunp (25) and the air entrapped in the first
‘U-bend will thus be evacuated via the venting tube (19). 2. A flushing
systemas claimed in claiml, char acteri s edinthat the conduit
| egs (12-15) 15 of the doubl e siphon have a flattened cross-secti-onal
shape, preferably an el ongate, rectangul ar cross-sec- tional shape, for
creating a lamnar flow of liquid through the conduit legs. 3. A flushing
systemas clained in claiml or 2, 20 c¢ h racteri-sed inthat

the conduit |egfedd®-49)t19é #heskluidessi phay haesas asperd | ¥188€ £a6H N9

cross- sectional area,'couqéln fromthe first _conduit leg (12) to a
| ocation in thet$ RELEHRRIE PERF)EHMINEd A8Y]shi ng system as clai med in

any one of claims 8. An actuating mechanism as claimed in claim 7,
. characterised in that the outlet valve (11)

5 'is connected to'aﬁ opening float (23, 24) arranged in'the
flush cistern (10) and having a locking latch (36) which
is pivotally mounted on fhe opening float (23, 24) and
engages, when the outlet valve (11) is closed, a sta-
iionary abutment (38), and which is arranged in the path

10 of movement of the release rocker arm (59) in order, when
the actuating mechanism is reIeased,'tb be disengaged
from said abutment (38). ’ _

9. An actuating mechanism as claimed in claim 7 or

8, characteris e d in that the sensor lever

15 (55) is a single-armed lever (55) whose one end is pivo-

| tally mounted on the stationary pivot pin (54) and whose
other end has the cam follower (56) by means of which the
sensor lever engages the float (40), and that the release

_ rocker arm (59) is a double-armed rocker arm (59) whose

20 rocker-arm shaft (58) is arranged on the sensor arm (55)
between the two ends thereof.
10. An actuating mechanism as claimed in claim 7,
Bor 9 characterised in that the release
means (49) has a return means (51) which is adapted to
25 load the release means (49) in such a direction that the
actuator means (50) of the release means is removed from
the release rocker arm (59).

* c L ] S *
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25 1-3, char,acteri sed inthat the venting tube (19) is

. connected to the second conduit leg (13) substan- tially on a level with
the connection thereof with the first upwardly-facing U-bend (16). 5. A
flushing systemas clainmed in any one of clains 30, 1-4, char acter
i s edin that the actuating nechani sgghas a | ocking device (54-62) for
preventing the initiation of -a nem/flushlno operation befg ‘e the flush
cistern (10) has ag&L¥SHI¥ESY PR HORETS AND, AGTIATING - o get er i ned

m ni mum | evel above the crest ofMWh@NESM'HﬁWBﬂQRg tube (19). 6. An actuating

nmechani smfor a flushing Systen1haV|ng an outlet device (11) -arranged in a
flush cistern ABSTRACT - --

In a flushing system for water'clbsets having a
5 double siphon (11) the flushing liquid discharge is pre-

vented by an air lock entrapped in a U-bend (16) in the
siphon. The flushing is initiated when evacuatiné the air
lock via a venting tube (19) connected to the siphon (li)
down-stream of and belbw the U-bend crest. The venting

10 tube (19) extends up over the crest of the double siphon
and is connected to a piston chamber (22) in which a
starter piston (23) is vertically movable. This chamber
and this piston act as parts of an actuating mechanism.
The venting tube (19) is connected to the piston chamber

15 (22) at a location a certain distance above bottom of the
piston chamber. In the c¢losed position, the piston cham-
ber (22) is filled with liquid. When lifting the starter
piston, the entrapped liquid flows aown into a liquid

sump (25) and the air lock is evacuated via the piston
20 - chamber.,’

25

Fig. 7 elected for publication

This is the replacement sheet

3 ) MAY 1998

| Date:



18 (10) and an i'nlet device (48) which has a float device (40) for
controlling the supply of liquid into the flush cistern (10) by an inlet
valve (48) included in the inlet device (48), the float (40) of said float
device being 5 operatively connected to the inlet valve (48) via a link
system (47) for opening and closing.the inlet valve (48) depending on the
liquid level in the flush cistern, the oqylet device (11) of the actuating
mechani sm conpri sing. a rel ease neans (49) for opening the outlet valve (11)
of 10 the outlet devigq, f haracterised | ﬁp t he-actuating
mechani sm has a Iockidgﬁ&év ce (54-62) for pre- ventingﬁ{ e“nitiation of a
new fl ushing operation before thé flush cistern (10) has again been filled
with liquid '
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to above a predetermnm ned mninmumlevel. 15 7. An actuating starter
mechanismas claimed inclaim6, c har acteri sedinthat the
| ocki ng device (54-62) for refilling has a sensor |ever (55) which is
pivotally nounted on a stationary pivot pin (54) and has a cam fol | ower
(56), by which the sensor lever 20 (54) is in operativeé engagenent with a
cam surface (57) on the float (40) for s$oifsing the novenents thereof in the
vertical direction and for pivoting the sensor |ever (55) depending on the
liquid level in the flush cistern, that the sensor |ever (55) has a rel ease
rocker arm (59) 25 which is pivotally nounted on the sensor |ever (55) for
pi voting about a rocqu1q;nyshaft (58) spaced fromthe. pivot pin (54) of
t he sensor lever, that the rel ease neﬁﬁs;ﬂdb) has an actuator neans (50)

|
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when a flushing operation is initiated, to be engaged 30 with the retease .
-rocker arm (59) for pivoting this armand openi.ng the outlet valve (11),
and that the rocker- armshaft (58), the pivot pin (54) of the sensor |ever
(55) and the actuator nmeans (50) of the rel ease nmeans are so arranged in
relation to one another as to prevent 35 every engagenent between the
actuator neans (50) of the rel ease neafigg and the rocker arm (59) when the
liquid 19 level in the flush cistern (10) sensed by the float (40) is
bel ow sai d predeterrined level. 8. An actuating nmechanismas clained in
claim?7, : :

L6
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characteri sedinthat the outlet valve (11) 5.is connected to
an opening float (23, 24) arranged in the flush cistern (10) and having a

| ocking latch (36) which is pivotally nmounted on the opening float (23, 24)
and engages, when the outlet valve (11) is closed, a sta- tionary abutnent
(38), and which is arranged. in the path 10 of novenent of the rel ease
rocker arm (59) in order, when the actuaﬁl%g mechani smis rel eased, to be
di sengaged from said abutnent (38). 9. An actuating nmechanismas clained in
claim7 or 8 char acter i sed inthat the sensor lever 15 (55)
is a single-armed | ever (55) whose one end is pivo- tally nounted on the
stationary pivot pin (54) and whose other end has the camfollower (56) by
means of which the sensor |ever engages the roat?(40), and that the
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rocker arn1(59) is a doubl e-arnmed rocker arm (59) whose 20 rocker-arm-
‘shaft (58) is arranged on the sensor arm (55) between the two ends t her eof .
10. An actuating mechanismas clainmed inclaim7, 8 or 9, char acter

i s edin that the release neans (49) has a return means (51) which is
adapted to 25 |load the rel ease neans: %4 ) in such a direction.that the
actuator neans (50) of the release neats®is renoved fromthe rel ease rocker

arm (59).
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