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FLUSHING SYSTEM FOR WATER CLOSETS AND ACTUATING
' MECHANISM THEREFOR '

...................................

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.
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 heas a doublé siphon immersed in a flush

‘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 conduit legs,. wvhile the two outer U-bends:
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
first vertical conduit leg ascts &s the suction pipe of
<he siphon, &nd the last verticel concuit leg acts as the
outlet pipe of the sipnon =nd s 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
downwardly-directed U-bent tube which at the
upper end of its other U-lsg is connected to the upward-
ly-facing third U-bend a certain distance below the crest

cf this U-bend. This wventing tube, shaeped as a .U-bend,

T A . - - e
acts as“‘a“iﬁﬁater{g;;p in the sterting position of the
flushing system"when_,-':he'c"s‘e*n is filled.

the v

Fcr initiat-
the water trep
which is, cggngpt :gb
ﬁgi&t%?e anig wﬁhg. ch ;’,

>
-

ing the flushing opefa-t*‘qr_g. ev' in

is removed by means ok

the lower U-web cf tha
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upon compression ang, henée, increase of the air pressure
in the system, displaces the water in the water trap and
evacuates it into the outlet pipe of the siphon. In this

2

'manner, a communication is established between the upper

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

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 air starts leaking 1nto the double
siphon, a certain amount of water will remain in the
double 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
system also includes a further U-bent conduit which is
connected to the crest of the third U-bent conduit of the

double siphon anéd extends up over the maximum water level

1=
¢

in the flush cistern &nd cpens on & level with the
intended minimum water level in the flush cistern. When
the water level in the .flush cistern has sunk to below
the lower end cf this U- bent conduit, air is sucked into
the double siphon and the flushing operation is conse-
cuently interrupted. '
Danish Patent Specificat:i on DK-B-57, 606 describes 2

lush cistérn which zlso 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 column. s a result, the liguid in the
water trep will no 1c ngefﬁte cele to wthS;aﬁQ the pres-

L

sure from the eir er:rappeu'zﬁ the ccuble s;p;on cud the
2! H
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water-trap function will thus cease, so that the air in
the first upwardly-facing U-bend of the double siphon is
emitted into the atmosphere and the siphon function is

3

initiated. The actuator mechanism is disposed in an
upwardly—orientedfcompartment at the inlet end of this
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
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
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.
In fact, remaining air is most detrimental to the per-
formance of the siphon.

The system shown and described in GB-A-2, 20: 595 .
is an improvement cver pricr-art siphon systems, but yet

suffers from severzl drawbacks which have made the sys-

n

tem not as successful as It ought to have been. One drav-
back resides in the poor Zunction cof the system, which
epends, &t leest partislly, on the difficulties of com-

letely evacuating the entrepped zir in the upwardly-

'3 O

acing first U-bend. Another érawback resides in the
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 tIrap. As in other known siphon-
based flushing systems, this actueting technigue recuzres
substantial forces to initizte the flushing operation.
First, it hes ved difficult to completely displace and
remove the water in the venting tube with the aid of the
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air ball, and if the water is not completely removed, the
;emaining water will prevent Of_at least counteract the
evacuation of the air lock or plug in the upwardly facing-

first U-bend. Second, it is of;en difficult to make the

user change his habits, i.e. which amount to starting the

- -flushing operation_by pressing & button, lifting a valve

rod or pulling a flush-valve string.

An object of fhelpresent invention is to provide an
improvement of the flushing systems and actuating mecha-

nisms described in GB-A-2,205,5%53 and DK-B-57,606. This

and other objects of tpe invention are achieved by means
of a flushing system &nd an actuating mechanism having
the features stated in claims 1 and 6, respéctively. Thé
subclaims define especially advantageous embodiments of
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
with four substantially vertical juxtaposed conduit legs
and U-bends succeséively interconnecting the conduit

legs, the central U-bend fscing downwards and intercon-

necting the lower ends of the twq central conduit legs,
while the two outer U-bencs are facing upwards and con-
nect the uppér encs of the central conduit lecs to the

Upper ends of the outer conduit legs, the substantially

sinusoidally-bent conduit being arranged in a flush cis-
:ern so as to be cbmpletely immersed in the weter when
the flushing system is filled therewith, the first
vertical conduitfleg being intended to act &s the suction
pipe of the siphon and the last verticel conduit leg
peing 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

sides in Hre»entiﬁu the evacuation of the flush water
Ly means cf an air lock cr plug which is entrzpped in the
écuble siphon and upcn the evacuaticn cf which the

This Sheet Has Been Replacex
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ing some preferred embodiments ¢f the invention.

b

flushing procedure ié started. In the invention, the air
lock is evacuated via a veﬁting tube whose one end is
connected to tbé double siphon at a point located in the
U-bend containing the air lock s qertain'distance below
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 liquid, and thé air
can thus be reﬁoved in a more reliable mannexr. The
venting tube extenas up over the level of the crest of
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
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 entrspped ligquid will flow down into
the ligquid sump below the connection of the ventiﬁg tube
and the air lock is evacuated via the piston chamber. The .
actuatinc'mechanism especiallv well suited for this
flushing system, has & locking éevice to prevent renewed
initiation cf the flushing ¢ eration before liguid hes
ggein been filled intc the flush cistern to above 2
certain minimum leﬁel over The venting tube. ‘
&he.invention will be described in more detzil here-

inbelow with reference to the accompanying drawin

must howéver noct be considered restrictive of the inven-

‘tion.

:1gs 1-6 schematically illustratze the inventive principle

and its functicn in the different pheses of &an

evacuaticn procecurs.

Fig. 7 is a vertical section ¢tf a specific embodiment

cf a flushing system &nd an &ctugting mechanism

<

3
according to the invention.
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Fig. 8 shows the embodiment of Fig. 7 in the state cor-
' responding to Fig. 3. -
Fig. 9 shows fhe embodiment of Fig. 7 in the state cor-
: responding to Fig. 5. '
Fig. 10 shows the eﬁbodimen; 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

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
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.

. 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
Zorm of &n caprox:.atnly sinusoidally-extending conduit

having four ngtcpcsed 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
conduit legs 13, 14 to the upper ends of the outer con-
Cuit legs 12, 15. The first vertical conduit leg 12 is
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
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manner to a flushlng ramp (no; shown) at the upper end of
the bowl of a water closet. _

The flushing system also has & venting tube 19 serv-
ing to evacuate air which,'ﬁhen the flush cistern 10 is
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-
nected at its other end to an actuating 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
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 which is located below the opening of the
venting tube 19 in the piston chamber 22. The liquid sump

“has a sufficient volume for holding liquid that remains

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
ere so designed that eair- ana liguid-tight engagement is
croduced within a conicelly larea portlon 26. Rlterna-~

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

Cirected flange &nd an engagement surface, &s will be

(o]}

escribed further on. This sezl within the conically
!

flared portion or a similar seé&l provides the desired

nonreturn~valve function. The starter piston 23 and the
piston chamber 22 are so designed that when the starter
piston is lifted 'alr will be sucked into the starter-
tiston. chamber 22 and, conseguently, liguid present in
the starter- plStOﬁ chamber and the venting tube will

£low down into the liguid sump 25. 2s a result, the clr
entrapped in the first U-bend 16 in the starting position
(Fig. 1) can be evacuated via the venting tube 19 and the
ncnreturn valve 21. :

:lThls Sheet Has Been R r
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Figs 1-6 show the seguence of the different phases
cf operation. Thus, Fig. 1 shows the flushing system in

the starting position when the cistern 10 is filled with

liguid and the starter piston 23 is in its lower posi-
ion, in which the flared'portion 26 sealingly engages
the starter-piston. chamber. In this position, air is

. entrapped in the U-bend 16 &nd the venting tube 19. An

overpressure prevails, which appears from the differences
between the liguid levels 31, 21' in the first three
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 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
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
e completely filled with liguid &s is also the venting
Tube 19 and the sterter-piston chamber 22 (Fig. 4). In
thiS-positibn, the starter piston 23 has been returned to
it§ initial position with & seszling nonreturn-valve func-
tion within the flared pcrtion 2Z6. '

Fig. 5 shows the_ngxi stece when flushing proceeds.
During this stage, there is a negative breséure in the
Souble siphon and, hence, elso 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-
vented by the above-menticried nonreturn-velve function.
Fiushing proceeds until 2ir is sucked into the double

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

s Sheet Has Been Rerlacea
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' shows this position. 1f a smaller flushing liguid amount -

is desired than that corresponding to evacuvation as far

as the lower end of the first conduit leg, it is possible

to pfovide holes on different levels along the first con-
duit leg, e.g. for achieving a 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 certain amount of liquid
will remain in the second U-bend 17. When refilling the
flush cistern with fresh flushing liquid, this liquid
column will be displaced in order to eventually occupy
the position shown in Fig. 1. -

A major agvantage of this system is that the flush-
ing operation is easily started and requires but a slight
force, in that the liquid column in the piston chamber 22
over the inlet 29 of the venting tube 19 substantially
outbalances the overpressure represented by the differ-
ence in level between the liquid surfaces 31 and 31'.
Moreover, the system is adventageous in so far as the
starter ball used in GB-A-2,205,595 has been dispensed
with and the flushing operstion can be initiated by tra-
ditional measures, i.e. by either 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,
+he drawbacks inherent in the 'prior-art device according
to the GB-x-2,205,5%3 aie also overcome, in that the air

is removed at 3 poigt downstreem of the crest of the

U-bend. In +his menner, improved or complete removal of

+he air is echieved, especieglly if the conduit legs are-
designed to promcte laminar flow. '
Fig. 7 shows a preferred embodiment of a flushing

system &and an actuating mechanism according to the pre-

'sent invention. In the Figure, the different components

are shown in the same pcsitions as in Fig. 1. The flush-
ing system is mcunted on the botrtom 27 of a flush cis-

+ern. The double siphon 11 hes its four conduit legs 12,
13, 14, 15 arranged substentieally verticeally beside each

his Sheet Has Been Replace(
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other. As appears from ?ig. 11, the conduit legs have:
flattened cross-section to promote laminar flow. However,
the cross-sectional shape need not be as flattened as

10

shown in Fig. 11, but an oval or square cross-section can
2lso 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.

The last conduit leg or outlet'pipe~15 is connected

' 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
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 '
in the downstream direction that the air is completely
displaced by the water flowzng into the conduit leg 12
upon the znltlaulon of the flushing operation. The outlet
end of the venting tube 19 is connected to the piston
chamber 22 a2t a point which is prefersbly loczted slight-
1y below the liguid levels 31 in the first conduit leg

end the third concduit leg in the starting position of the

flushlng system (see Fig. 7).

"In this preferred embodiment, the starter piston 23
has an outwardly-clrecuec flange 32 which in the closed
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

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

dThis Sheet Has Been R
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edge 33 of the chamber. The upper face of the piston is
provided with a lug 35, in which a locking latch 36 is
pivotally mounted for pivotal movement between a locking

11

position indicated by full lines and a release position
indicated by dash-dot lines in Fig. 7. In the iocking
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 locklng latch, this pre-
ferably has 8 projection 39 stopping the outward plvotal
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
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

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 pivot pin 43 adjacent the upper
edge cf the float chamber. The nonreturn valve is inclin-
ed so &s to be urged downwerds, when in its nermal posi-
+ion, by the force of grevity into sbutment agesinst the
sige cof the float chamber &nd into sealing engegement
with a valve seat 44. By this arrangement, the float:
chamber will be sﬁccessively evacuated as the liguid
jevel in the flush cistern is sinking. Cn the other hend,
£il11ing of the float chambe vith flbshing liguid is‘pre—
vented until the flushlng liguid can flow over the top
edge cf the float chamber. This arrangement enables
guicker filling of the flush cistern end does not involve
+he customary gradual decresse.cf the supply ci liguid
guring the final phase of the filling procedure.

The float 40 has an L:Ilg T 45, at the tcp end of

which a pivot pin 46 is proviced. This pin is connec;ed
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arm 47 for a conventional inlet valve 48.
The valve 48 is clcsed in the position shown in Fig. 7
and open in the position shown in Fig. 9.

II

t0 a control

For starting the flushing operation, the actuating'
mechanism in the embodiment of ?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
5. 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 33 of the mechanism in a suitable
manner, e.g. by means of projeéting 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
pin 54, the sensor lever 55 hes 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 actuater S0 with one end 60 and a

czm surface €2 on the locking ‘-tch 36 with the other end
‘q

L&

A Gownward pressure on thes relecse means 49 aca*rSL‘
The action of the spring 51 produces & pivotal movement
cf the release rocker arm 59 in the clockwise direction
with respect to Eig.'7, such that the locking latch 36 is
released from its locking engagement with the fork 38 and
is swung to its position indicated by déshedqt lines.
This means that the starter piston 23 is released and
lifted by its floating bodies 34 to the position shown

Py

in Fig. 8, in which the upper Iace cr the starter plston
comes into engagement with the fork 38

Fig. 8 only shows an instantaneous positicn to 111u-
strate the functicn cof the mechanism. In this instanta-
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neous position, the'pisfon 23 has thus been lifted so
that the liquid entrapped in the piston chamber and the
venting tube can flow down into the liguid sump 25. As
& 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,

~end the flushing liquid is discharged to the flushing

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
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.
as a result, a gap will form between the end 60 of the
rocker afm and the actuator 50. Because of this gap,

renewed initiation of the flushing procedure cennot be

started until the liguid level in the flushing system has

'been'restored. The gep between +he components 50 and 60

is intained during the entire filling procecure by the
£loat 40 remazining in its lower position (Fig. 9) until
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
however not necessary for maintaining 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
has been restored to a positicn above the crest of the
venting tube 19.

This Sheet Has Been Replace
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Fig. 9 shoés the positions of the.cbmhonents 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
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
" tep edge of the piston chamber 22. This function is élso
promoted by the engagement of the latch 36 with the fork
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
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-
ing mechanism for the fluéhing system according to the
invention. However, the actuating mechaniém 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
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
bodies 34 will take over the iifting power ané lift 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
ebout the stationary pivot pin 34. In other respeéts,

this embodiment functions in the same way as the embodi-

ment in Figs 7-15.
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~ of movement can be cerried out in a suitable manner,

15
The actuating mechznism 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

such
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-
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 previously mentioned, the 4if-
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

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 suited for
the flushing system according to Figs 7-18, but can of
course also be useé for other flushing systems where it
is desirable to prevent & restart of the flushing opera-
tion until a certein minimum level of the liguid in the
flush cistern has -been exceeded during the filling proce
ur

Q
(D

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.g. one level fcr éischarging 4 litres of flushing
liguid and ancther isvel for discharging 6 litres of
flushing licuid. when inétalling*the device, the fitter
then plugs the air suction hele or holes 64 not
used. |

to be
-
heet Has Been Replace

" iwmm




wn

10

20

N
(#]]

(¥
Ut

16

coms ) AN

1. A flushing system for water closets, which has an
outlet device (11) arranged.in a flush cistern (10) and .
designed as a double siphon in the form of a substantial-

ly sinusoidal conduit having four juxtaposed, substan-

tially vertical conduit legs (12-15) and Ufbends_(16518)

successively interconnecting said legs, the central U-

bend (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
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
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 flush cistern
{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 upwardly-¢aCr
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 incluced in an actuat-
ing mechanism (20) and in which a starter'piston (23) is-
vertically hovable, the upper end of the piston chamber'
being connectible to the &mbient air at & loceation above

&
<he intended maximum water level (247 in the flush cis-
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tern, said piston chamber having a liquid sump (25)
located below the opening of the venting tube in the
piston chamber (22) and having a sufficient volume for

17

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

2. A flushing system as claimed in claim i,
characterised in that the conduit legs (12-15)
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, :
characterised in that the conduit legs (12-153)
of the double siphon have a generally decreasing Cross-
sectional area, counting from the first conduit leg (12)
to a location in the last conduit leg (15).

4. A flushing sfstem a5 claimed in any one of claims
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
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). | |

6. An actuating mechanism for a flushing.system

having an outlet device (11) agrranged in a flush cistern
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(10) and an inlet device (48) uhlch has a float device
(40) for controlling the supply of liquid into the flush
cistern (10) by an iniet valve (48) included in the inlet
device (48), the float (40) of said float device being
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 cisterh, the
outlet device (11) of the actuating mechanism comprising
2 release means (49) for opening thé outlet valve {(11) of
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 &gain been filled with liquid
to above a predetermined minimum level.

18

7. An actuating starter mechanism as claimed in

claim 6, characterised :Lnthatthelock:.ng
- 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

(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)
which is pivotally mcunted on the sensor lever (55) fo*
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 initiated, to be engaged

with the release rocker arm (39) 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
releese means and the rocker arm (59) when the liquid

-
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level in the flush cistern (10) sensed by the float (40)
is below said predetermined level.
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8. An actuating mechanism a&s 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,
Bor 9, characterised in that the re;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 t_hé releese means is removed from
the relesase roéker &rm -(59).
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