MC-Cistern Filling Val ve The present invention relates to a WC-cistern
filling valve conprising a liquid inlet assigned to a“supply line, a liquid
outl et assigned to the cistern, and a closing el ement which is assigned to
a val ve passage openi ng arranged betmeeﬁ'liquid inléf and outlet, and which
is switchable by a float according to the filling Iﬁvel in the cistern for
opening and cl osing the valve opening. Such fillingivalves for refilling a
WC-cistern after the latter has been drained are w dgly used and have
turned out to be best suited with respect to the refﬁtyhng function.
However, especially in the donestic area, the noise cavsed by the refilling
of the WC cistern is often very objectionable. Toilet rodonms-are normally
arranged in direct vicinity of the sleeping roons i'n apartnents and that is
why, especially when a toilet systemis used during the night, the other

I nhabitants of the building are disturbed_by unwanted noise. This is the
reason why lately very great "erCasterRaydlpang Kad¥eto provide WC cistern
filling valves that refill the cistern relatively

The present invention relates to a WC-cistern filling valve
comprising a liquid inlet assigned to a supply line, a liquid
outlet assigned to the cistern, and a closing element which is
assigned to a valve passage opening arranged between liquid
inlet and outlet, and which is switchable by a float according
to the filling level in the cistern for opening and closing the

P

valve opening. -
Such filling valves for refilling a WC-cistern after the latter
has been drained are widely used and have turned out to be best
suited with respect to the refilling function. However,
especially in the domestic area, the noise caused by the
refilling of the WC cistern is often very objectionable. Toilet
roonms are normally arranged in direct vicinity of the sleeping
rooms in apartments and that is why, especially when a toilet
system is used during the night, the other -inhabitants of the
building are disturbed by unwanted noise. This is the reason
why lately very great efforts have been made to provide WC-
cistern filling valves that refill the cistern relatively

v silently.

It is therefore the object of the present invention to provide
a WC-cistern filling valve of the abdve-mentioned type which
hardly causes any noise-related pollution.

This object is achieved according to the invention in that at
least a portion of the liquid outlet is formed in the flow



j lently. It is therefore the object of the present inve ,f A to | " a

any noi se-related pollution. This ObjGC£ i s achi eved ac ordl

invention in that at |east a portion of “the |iquid outl d9|ﬁ‘1he
flow. direction downstream of the closing el ement as hread |nvsuqh a
manner that liquid is discharged with a swrl fromthe I- ™Mo
the cistern in the opened state of the closing elenent. Reise, parL/6T t he

flow energy is used for the defined generation of a swrl
centrifugal force conponent, so that such a flow filled into t
causes as little flowinduced noise as possible. As a rule, the thread need
not supply the liquid flowto the cistern directly. In a variant, it is

suggest edjibatibheabiA¥t feam of the closing element as a thread in such
a manner that liquid is discharged with a swirl from the liquid
outlet into the cistern in the opened state of the closing
element.

Hence, part of the flow energy is used for the defined
generation of a swirl and thus of a centrifugal force
component, so that such a flow filled into the cistern causes
as little flow-induced noise as possible. '

'As a rule, the thread need not supply the liquid flow to the
cistern directly. In a variant, it is suggested that the 11qu1d
outlet should have assigned thereto next to the thread a
filling tube whose lower end is substantially immersed into the
liquid at least at the lower filling level in the cistern. The
liquid flow which has been swirled can excellently flow down on
the inner wall of the filling tube, tightly adhering to the
inner wall due its centrifugal flow component. Since the lower
end of the filling tube is always immersed in the liquid, there
is no additional noise caused by the impact of freely falling
water on a water surface..In particular, the thread can
substantially pass into the inner wall of the filling tube, so
that substantially no noise-créating turbulences are generated
when the liquid flow exits from the thread into the filling
tube.

It is especially advantageous in another embodiment when a
throttling means is arranged in the liquid outlet in the flow
direction downstream of the closing element. The throttling
means ensures that in the crosé sections downstream thereof a
substantially complete filling is at least given in the thread

-y
<
e

e

Py
| 4
L




t should have assigned thereto next to the thread a filling tube whose
er end is substantially inmmersed into the liquid at least at the | ower
I11ing level in the cistern. The liquid,flow which has been swirled can

excellently flow down on the inner wall of the filling tube, tightly
adhering to the inner wall due its centrifugal flow conponent. Since the
| ower end of the filling tube is always imersed in the liquid, there is no

addi tional noise caused by the inpact of freely falling water on a water
surface. In particular, the thread can substantially pass into the inner

wal |l of the filling tube, so that substantially no noise-creating
turbul ences are generated when the liquid flow exits fromthe thread into
the filling tube. It is especially advantageous in another enbodi nent when
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| east Qi veRat Nif hevéhy edgerative state a sufficient amount of liquid can
additionally and subsequently flow through the valve passage
opening into the thread for completely filling the same.
Another noise reduction is also given by the throttle.

An especially simple variant is here that the flow cross-
section is reduced in a portion, preferably in the center
portion, of the thread. The advantage is that thread and
throttle are produced by one and the same component, resulting
in a less expensive design and a simpler construction.

To increase the swirl of the liquid flow gradually, at least
the outer diameter of the thread can increasé in the flow
direction at least in portions. The gradual increase in the
centrifugal force component further reduces noise development.

The thread may advantageously be formed between a conical
insertion member and a housing member provided with a
correspondingly conical internal thread. A simple screwing of
the two members into one another automatically yields both an
exact arrangement thereof and the defined position of the
thread. Moreover, two members screwed into each other can
perfectly be sealed relative to each other, thereby preventing
leakage flow on the thread.

The float can preferably be arranged in the filling tube, and a
control rod is guided substantially coaxially through the

filling tube, the screw member, and the housing member inserted
into the upper end of the filling tube, namely upwards through




with as little air inclusions as possible, so that resultant turbul ences
are suppressed. Furthernore, the throttle ensures that in every operative
state a sufficient amount of liquid can additionally and subsequently flow
t hr ough the val ve passage opening into the thread for conpletely filling

-the sane.

Anot her noi se reduction is also given by the throttle. An

especially sinple variant is here that the flow cross- section is reduced
in a portion, preferably in the center portion, of the thread. The
advantage is that thread and throttle are produced by one and the sane

conponent,

resulting in a | ess expensive design and a sinpler construction.

To increase the swirl of the liquid flow gradually, at |east the outer

di anet er
portions,

of the thread can increase in the flowdirection at |least in
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a Conlcapddltlonally serving to air and vent the filling tube. Thls

guarantees a very compact design of the whole low-noise filling

valve, whereby a space-saving arrangement becomes readily

possible.

In particular, a reliable filling function of the filling valve
can be achieved in that the closing element is formed by a
diaphragm which has assigned thereto a relief chamber to be
opened or closed via a valve tappet which is in operative
communication with the, control rod of the float, the relief
chamber being in communication with the liquid inlet via a

small narrow annular gap on the diaphragm and a liquid pressure
?eing exertable on the diaphragm through the relief chamber
over a larger surface than through the liquid inlet. The relief
chamber ensures a reliable self-retainment of the diaphragm in
the opened or closed state in a known manner according to the
position of the float and of the associated opened or closed
position of the valve tappet.

In an embodiment it has been found to be suitable when the
valve passage opening is formed by a tubular section
simultaneously closable by the diaphragm as part of the liquid
inlet and by an annular channel surrounding the tubular section
as part of the liquid outlet, the annular channel being
connected to the thread.

An embodiment of the invention shall now be explained in more

detail with reference to a drawing, in which:

Fig. 1 shows a WC-cistern filling valve according to
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Imsertion nmenber and a housi ng nenber provided with a correspondi ngly
conical internal thread. A sinple screw ng of the two nenbers into one
anot her automatically yields both an exact arrangenent thereof and the
defined position of the thread. Mreover, tw nenbers screwed into each
ot her can perfectly be sealed relative to each other, thereby preventing
| eakage flow on the thread. The float can preferably be arranged in the
filling tube, and a control rod is guided substantially coaxially through
the filling tube, the screw nenber, and the housing nenber inserted into
the upper end of the filling tube, nanely upwards through 4 a
correspondi ng opening in the housing nenber, the opening additionally
serving to air and vent the filling tube. This guarantees a very conpact
desi gn of the whol ERRORFASEBE LNVRRR&CRE| #8A wher eby a space- savi ng
arrangenment becones readily

Fig. 2 is an enlarged view of the upper portion
of the filling valve of Fig. 1.

The WC-cistern filling valve as shown in the figures is used
for suppyling water into the cistern after the latter has
substantially been drained. The filling valve comprises a
liquid inlet 1, a liquid outlet 2 and a diaphragm separating
these two members as a closing element.

The liquid inlet 1 is composed of a connection member 4 for
connection to a supply line (not shbwn) which is screwed by
means of a union nut 5 to the valve housing 6 proper. The
connection member 4 and the valve housing 6 are sealed relative
to each other via a sealing ring 7. Bore 8 of connection member
4 and flow opening 9 of valve housing 6 have inserted
thereinbetween a nozzle member 10 which ensures that there is
as little change as possible in the flow cross-section from the
transition of connection member 4 to valve housing 6.

The flow opening 9 in valve housing 6 has a 90° bend and ends
in a tubular member 11 on the face of which diaphragm 3 is
seated in the closed state of the filling valve. The tubular
member 11 is surrounded by an insertion member 12 inserted into
the housing, so that an annular channel 13 with a funnel-shaped
inlet opening 14 is formed around the tubular member 11 as part
of the valve passage opening.

The diaphragm 3 is firmly retained between insertion member 12
and a perforated plate 15 on valve housing 6. The perforated




ﬁg:;ible. In particular, a reliable filling function of the filling valve
can be achieved in that the closing elenent is fornmed by a di aphragm whi ch
has assigned thereto a relief chanber tg be opened or closed via a val ve
tappet which is in operative communication with the control rod of the
float, the relief chanber being in comunication with the liquid inlet via
a small narrow annul ar gap on the diaphragmand a |iquid pressure being
exertable on the diaphragmthrough the relief chanber over a |arger surface
than through the liquid inlet. The relief chanber ensures a reliable

sel f-retainment of the diaphragmin the opened or closed state in a known
manner according to the position of the float and of the associated opened
or closed position of the valve tappet. In an enbodinent it has been found
to be suiglaie Mi’lerast tpa'owdldesi faesEpn epeniiny imaridoreied owhd chulinl Zhe

section zeg! ' gD i

I nl et an?iil:b[g‘g an annul ar ceﬂ nneslFél sural}Jla Siﬁg%bét’ he t%qozgft stg{:btultl%% zlfanseg‘%ag.t of

the |iquild cﬁnqaaes tWchamilay didithél dydideg member 17 arranged in
diaphragm 3 for forming a narrow annular gap. The annular gap

connects the liquid inlet 1 to a relief chamber 18 formed at
least between the diaphragm 3 and the perforated plate 15. This
lower portion of the relief chamber 18 communicates via holes
in the perforated plate 15 with the upper portion of the relief
chamber 18. The upper portion of the relief chamber 18 is
surrounded by a screw cap 19 screwed onto valve housing 6 and
by the perforated plate 15. The screw cap 19 comprises a valve
opening 20 in which a valve tappet 21 is disposed with a seal
22 for opening or closing valve opening 20. Valve tappet 21 has
mounted thereon an actuation lever 23 which is preferably
provided on valve housing 6 or screw cap 19 and through the
pivotal movement of which valve tappet 21 opens or closes valve
opening 20 accordingly.

In the area of the liquid outlet 2, valve housing 6 comprises
an enlarged housing portion 24 shaped as a truncated cone,
which is firmly inserted with its lower end portion 25 into the
upper end 26 of a filling tube 27 whose lower end 28 is
immersed into the water in the cistern, preferably all the
time. The enlarged housing portion has a coriical internal
thread 29 into which a conical screw member 30 is screwed with
a correspondingly conical external thread 31 with a
substantially snug fit. The conical internal thread 29 and the
external thread 31 are adapted to each other such that,
although the screw member 30 is adequately guided and secured
in the enlarged housing portion 24, a flow channel is shaped in
the form of a thread 32 between said two members and has an



Mected to the thread. An enbodi nent of the invention shall now be
xplained in nore detail with reference to a drawing, in which: Fig. .1
shows a WC-cistern filling valve according to t he present invention; and
Fig. 2 is an enlarged view of the upper portion of the filling valve of
Fig. 1. The Wocistern filling valve as shown in the figures is used for
suppyling water into the cistern after the latter has substantially been
drained. The filling valve conprises a liquid inlet 1, a liquid outlet 2
and a di aphragm separating these two nenbers as a closing elenent. The
liquid inlet 1 is conposed of a connection nmenber 4 for connection to a
supply line (not shown) which is screwed by neans of a union nut 5 to the
val ve housing 6 proper. The connection nenber 4 and the val ve housing 6 are
sealed relative

upper end in flow communication with the annular channel 13.

The thread 32 is shaped such that the flow cross-section
thereof is larger in the entry portion 33 and the exit portion
34 than in the center portion 35. Hence, a throttle is
simultaneously provided for by thread 32.

At its upper end, the enlarged housing portion 24 is provided
with an opening 36 which is surrounded by a collar 37.

This collar 37 and the adjoining inner face of the enlarged
housing portion 24 lie sealingly together, substantially with a
snug fit, with correspondingly shaped sections of the screw
member 30, so that no leakage current flows past thread 32
directly into filling tube 27. |

A float 38 which is adjustably mounted on a control rod 39 is
located in the interior of filling tube 27. The control rod 39
extends through the filling tube 27, the screw member 30 and
opening 36 upwards and is connected to the actuation lever 23
at its upper end. To adjust the different positions of float 38
relative to control rod 39, control rod 39 comprises an
external thread 40 which is engaged by corresponding threads 41
of the float. The upper end of control rod 392 comprises two |
stop surfaces 42 and 43 which permit operation of the actuation
lever 23 with a predetermined play.

The operation and function of the above~described embodiment
shall now be described in more detail:

The filling valve shown in Figs. 1 and 2 is in its closed
position. The position of float 38 defines the filling level in



L,!%ach other via a sealing ring 7. Bore 8 of connection nenber 4 and fl ow
opening 9 of valve housing 6 have inserted therei nbetween a nozzl e nenber
10 which ensures that there is as little change as possible in the flow
cross-section fromthe transition of corfhection nmenber 4 to val ve housing
6. The flow opening 9 in valve housing 6 has a 90 bend and ends in a
tubul ar nenber 11 on the face of which diaphragm 3 is-seated in the closed
state of the filling valve. The tubular menber 11 is surrounded by an

i nsertion nmenber 12 inserted into the housing, so that an annul ar channel
13 with a funnel -shaped inlet opening 14 is fornmed around the tubul ar
menber 11 as part of the val ve passage opening. The diaphragm3 is firmy
retai ned between insertion nenber 12 and a perforated plate 15 on val ve

housi ng 6.  The, erforateqf GlPIqu 15 has provjded thereon a guidge
mandr el 18Suf erN e ¥ ich the lower stop surface 43 presses "against

the actuation lever 23 and moves the valve tappet 21 upwards
for closing valve opening 20. In this position; water can now
flow from the liquid inlet 1 through the annular gap between
guide mandrel 16 and guide member 17 into the relief chamber 18
and simultaneously exert a force on valve tappet 21, so that
the tappet is pressed into its closed position. Since the same
pressures prevail in the liquid inlet 1 and in the relief
chamber 18 and since the liquid in the relief chamber 18 can
press with a much greater surface onto the diaphragm 3 than the
liquid from liquid inlget 1, the diaphragm is retained in its
closed position. This is a so-called hydraulic self-retainment.

When the cistern is now drained by a flushing operation, the
float 38 in the filling tube sinks, since the filling tube 27
can be filled with air through opening 26. When the upper stop
surface 42 abuts on the actuation lever 23, the valve tappet 21
is moved downwards against the liquid pressure prevailing in
the relief chamber 18, and the liquid in the relief chamber 18
can escape through valve openinglzo. Since no pressure or only
a small pressure can build up in the relief chamber 18, the
ligquid in liquid inlet 1 can now press the diaphragm 3 upwards,
thereby releasing the valve passage opening. Water flows out of
the tubular member 11 and laterally via inlet opening 14 into
the annular channel 13. Water is introduced from the annular
channel into thread 32. Hence, a swirl which is additionally
increased due to the conical shape when viewed in the flow
direction is imparted to the water. In addition, the throttling
point in thread 32 in the center portion 35 has the effect that
a sufficient amount of water can always flow additionally and
subsequently to fill the thread 32 entirely. The water exiting



Wwea of the val ve passage opening at the end of tubular nenber 11 engages
with a play into a guide nenber 17 arranged in diaphragm 3 for formng a
narrow annul ar gap. The annul ar gap connects the liquid inlet 1 to a relief
chanber 18 forned at | east between the dgaphragm 3 and the perforated plate
15. This lower portion of the relief chanber 18 comuni cates via holes in
the perforated plate 15 with the upper portion of the relief chamber 18.
The upper portion of the relief chanmber 18 is surrounded by a screw cap 19
screwed onto val ve housing 6 and by the perforated plate 15. The screw cap
19 conprises a valve opening 20 in which a valve tappet 21 is disposed with
a seal 22 for opening or closing valve opening 20. Valve tappet 21 has
nount ed thereon an actuation |ever 23 which is preferably provided on val ve
housing 6 or screw cap 19 and through the pivotal novenent of which valve
tappet 21fePRshe rthread 3% ¥ ieh opepviyl 260REEBREPNEPY f1PKH WREDaRegWaT Lt he
l'iqui d oubh ethe, irvidd esiOtist@Gof £PIPih§geEuBd 2hl pagedtheugiiegatportion 24

shaped as_a truncated cong, whigh js.firpy_inserted with.its l.o end
portion z%osfrm%r § gvhere 1t 1s Ellied into tf\e wa‘:er prov1de§ 1nW%E1e
cistern with little noise. The filling noise of such a valve

can considerably be reduced owing to the fact that a
‘corresponding swirl is imparted to the water flow. Of course,
float 38 will again float upwards during this process according
to the filling level in the cistern until the lower stop
surface 43 moves the actuation lever 23 again upwards, thereby
closing the valve opening 20. The filling valve is immediately
closed again. . e



ég:;r end 26 of a filling tube 27 whose |ower end 28 is S
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water in the cistern aII the tine. The enla Hg*ﬂﬂ#@

has a coni cal: 'into which a conical strew nEHec
screwed with'a a onical &Qternal thread 31 with.a
substantlally S esconlcal internal thread 29—anhd-the external

thread 31 are adapted to each ot her such that, although the screw nenber 30
i s adequately guided and secured in the enl arged housi ng TTGBNHHQB%A:R lacf,e ow

channel is shaped in the formof a thread 32 between said

has an 7 upper end in flow comunication with the annu m’m!mﬂﬁ
The thread 32 is shaped such that the flow cross-section ger
in the entry portion 33 and the exit portion 34 than in the center portion
35. Hence, a throttle is sinultaneously provided for by thread 32.

Patent Claims

1. A WC-cistern filling valve comprising a liquid inlet

(1) assigned to a supply line, a liquid outlet (2)
assigned to said cistern, and a closing element (3) which
is assigned to a valve passage opening arranged between
liquid inlet (1) and outlet (2) and is switchable by a
float (38) in accordance with the filling level in said

- cistern for openipg and closing said valve passage
opening, characterized in that at least a portion of said
liquid outlet (2) is shaped as a thread (32) in the flow
direction downstream of said closing element (3) in such a
manner that liquid is discharged with a swirl from said
liquid outlet (2) to said cistern in the opened state of
said closing element (3).

2. The filling valve according to claim 1, characterized in
that a filling tube (27) whose lower end (28) is
substantially immersed into the liquid at least at the
lower filling level in said cistern is assigned to said
liquid outlet (2) next to said thread (32).

3. The filling valve according to claim 1 or 2,
characterized in that said thread (32) substantially

passes into the inner wall of said filling tube (27).

4, The filling valve according to any of claims 1 to 3,



',.its UDDW housi ng portion 24 is provided w th.
openi ng 36 arroun by a collar 37. This c EgnﬂAshéﬁN
adjoining in mm“m‘ dﬁEl arged hoysging portion 2 TR} R ]Nﬁgd)y

t oget her, [ﬁ‘ ﬁ |

snug fit, wth correspohdingly-shape
sections of the scréw fender SO that no | eakage-current f]ows past

thread 32 directly into f||||ng tube 27. A float 38 which is adjustably
mounted on a control rod 39 is located in the |nter|othrsShd‘elfkalsBeglie d27.

The control rod 39 extends through the filling tube 27, er 30
and opening 36 upwards and is connected to the actuati Eﬂ
upper end. To adjust the different positions of fl opt

control rod 39, control rod 39 conprises an externa1 thread 40 which is
engaged by cordmmminigetdtrmdﬂxaéﬂ oftHdvt tfllioni melia Upparrandedl igontr ol

ot uati on | everiss ThHH AR O uf Vel O] B AREe T, R Rl o

t he above- desmaiildectlasiodi redremesital (3)now be described in nore detail:

S. The filling valve according to claim 4, characterized
in that said throttling means is formed in that the flow
cross-section is reduced in a portion, preferably the
center portion (35), of said thread (32).

6. The filling valve according to any of claims 1 to 5,
characterized in that at least the outer diameter of said
thread (32) is increased in the direction of flow at least
in portions. .

7. The £filling valve according to claim 6, characterized in
that said thread (32) is formed between a conical screw
member (30) and a housing member (24) provided with a
correspondingly conical internal thread (29).

8. The filling valve according to any of claims 1 to 7,
characterized in that said float (38) is arranged in said
filling tube (27) and a control rod (39) is guided
substantially coaxially through said filling tube (27),
said screw member (30) and said housing member (24)
inserted into the upper end (26) of said filling tube
(27), namely upwards through a corresponding opening (36)
in said housing member (24), said opening (36)
additionally serving to air and vent said filling tube
- (27) .

9. The fil‘ing valve according to any of claims 1 to 8,



The f||||ng % Figs. 1 and 2 is in its closed p¢sr
posi tion of fZ}' es t efllllnglevel I n 8 the |st§$E5THM3|
ma ses agai ngt the actuation |ev Adppes

the | ower sto
t he val ve tappét Q cl osing val ve opening 20. In thls'BB§Trrﬂﬂ,-

wat er can now flow from tfie rqu|d inlet 1 throughs&lkemoBithREpl@ap bet vween

gui de mandrel 16 and gui de menber 17 into the reli and

simul taneously exert a force on valve tappet 21, jMEHﬂﬂE Mpet S
pressed into its closed position. Since the sane il in the
liquid inlet.1 and in the relief chanmber 18 and since the liquid in the
relief chanber 18 can press with a nuch greater surface onto the di aphragm
3 than the liquid fromliquid inlet 1, the diaphragmis retained in its

cl osed positi ehar@kteriged do- thiategaligdicdwisiings elliementtai(3ieris. foraedt he
cistern is noyw,dnapiginP%gmh hyeh RAsORSAYned thidSeto a relief chamber
| (18) to be opened or closed via a valve tappet (21) which
is in operative communication with said control rod (39)
of said float (38), said relief chamber (18) being in
communication with said liquid inlet (1) via a small
narrow angular gap on said diaphragm (3), and a liquid
pressure being exertable by said relief chamber (18) over
a larger surface on said diaphragm (3) than through said
liquid inlet (1).
10. The filling valve according to claim 9, characterized
in that said valve passage opening is formed by a tubular
section (11) being simultaneously closable by said
~diaphragm (3) as part of said liquid inlet (1) and by an
annular channel (13) surrounding said tubular section (11)
as part of said liquid outlet (2), said annular channel
(13) being connected to said thread (32).
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ffoat 38 in the filling tube sinks, since the filling tube Z?HEQH”HQ‘HAgmggV _
t hrough opening 26. \Wen the upper stop surface 44 abut REPDAEES ‘

actuation | ever 23, the valve tappet 21 5

liquid pressure prevailing in the rel i ef3chanber 18, and the liquid in the

18 can escape through val ve opening 20. Since no pressure or

with air

relief chanber

s noved downwar ds agarmnst—tire

only a small pressure can build up in the relief chanber 18§ §Re Hal Bdth Hegidded

liquid inlet 1 can now press the diaphragm 3 upwards, there
val ve passage opening. Water flows out of the tubul ar rrerrberm- ﬁ[
| aterally via inlet opening 14 into the annul ar channel 13. :
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i ntroduced fromthe annul ar channel into thread 32. Hence, a swirl which is
additionally increased due to the conical shape when viewed in the flow

direction is inmparted to the water. In addition, the throttling point in
the center portion 35 has the effect that a sufficient anmount
can always flow additionally and subsequently to fill the thread

thread 32 in

of water

32 entirely. The water exiting Abstract

WC-Cistern Filling Valve

The present invention relates to a WC-cistern filling valve
comprising a liquid inlet assigned to a supply line, a liquid
outlet assigned to the cistern, and a closing element which is
assigned to a valve passage opening arranged between liquid
inlet and oulet and which is switchable by a float in
accordance with the liquid level in the cistern for opening and
closing the valve passage opening. It is the object of the
present invention to provide a low-noise WC~cistern filling
valve. This object is achieved in that at least a portion of
the liquid outlet is shaped as a thread in the flow direction
downstream of the closing element in such a manner that liquid
is discharged with a swirl from the liquid outlet to the
cistern in the opened state of the closing element.

'FIGURE 1




Womthe thread 32 with a swirl continues to flowwth a swirl on the inner
Burface of filling tube 27 past the float downwards where it is filled into
the water provided in the cistern with little noise. The filling noise of
such a val ve can consi derably be reduced owing to the fact that a
corresponding swirl is inparted to the water flow O course, float 38 wll

again float upwards during this processlA2cording to the filling level in
the cistern until the lower stop surface 43 noves the actuation |ever 23
agai n upwards, thereby closing the valve -opening 20. The filling valve is
I mmedi ately cl osed agai n. 10 CLAI M5 1. A WC-cistern filling valve

conprising a liquid inlet (1) assigned to a supegy Iigf, a liquid outl et
(2) assigned to said cistern, and a - Q f{}
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cl ing el ement (3) assigned to a val ve passage openi ng arranged between
the liquid inlet (1) and the liquid outlet (2), said closing el enent (3)

being switchable by a float (38) in accordance with the filling level in
said cistern for opening and closing said val ve passage opening, at |east a
portion of said liquid outlet (2) having | ow channel shaped as a thread
(32) in the flow direction downstream of i%jclosing element (3) in such a
manner that liquid is discharged with a swirl fromsaid liquid outlet (2)
to said cistern in the opened state said 4 osing elenent (3), the liquid
outlet (2) including a fihéin t wots , Id4¥_Q$Lj(38) bei ng arranged in
said filling tube4(27) and? a q& ol J belnt L ded substantially
coaxi ally through id fillI\ng | ¢f_neeber and a housing
menber bei ng inserﬁgg into r fitling tube (27), the
control rod (39) extending LAd opening in said
housi ng nmenber | ' ' fg anquyent sai d
filling tube ( —2- {1 T T} I'm 1, wherein,the
fl ow channel Tps~a Tross=secjronap i;ﬁ%'ru r i on3gt he
cross-section . | \ ’r///////
g 3¥ 30
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bei ng reduced at a portion |ocated downstream of the entry p t‘j gnto
reduce noi se WV\C—M stern filling valve coffpriSing a
liquid inlet (1) to pply line, aliquid outlet (2) assigned to
said cistern, \M “”F el enent (3) assigned to a val ve passage
openi ng arranged bet uid inlet (1) and the liquid outlet (2),
.said " closing el enent (3) bei® ng*swi tchable by a float in accordance with the
filling level in said cistern for openlng and cl osing said val ve passage
opening, at |east a portion of said I|q d (2) having a flow channel shaped
as a threadnin; flow direction downstream of said closing element (3),
the fl ow channe aving an entry portion and a cross-section, the
cross-section being reduced at a portion |ocated downstream of the entry
portion to reduce noise devel opnent, the liquid outlet (2) including a
filling tube. (27h Wsnicisterndiiling3)alveicomprisimgyadiquid daled (fl) ldssignedito (27)
and a control rod

a supply line, a liquid outlet (2) assigned to said cistern, and a

closing element (3) assigned to a valve passage opening arranged

between the liquid inlet (1) and the liquid outlet (2), said closing

element (3) being switchable by a float (38) in accordance with

the filling level in said cistern for opening and closing said valve

passage opening, at least a portion of said liquid outlet (2) having

a flow channel shaped as a thread (32) in the flow direction

downstream of said closing element (3) in such a manner that

liquid is discharged with a sWirl_frqm said-liquid outlet (2) to said

cistern in the opened state of said closing element (3), the liquid

outlet (2) including a filling tube (27), said float (38) being

arranged in said filling tube (27) and a control rod {(39) being

guided substantially coaxially through said filling tube (27), said

screw member and a housing member being inserted into an upper

end (26) of said filling tube (27), the control rod (39) extending

upward through a corresponding opening in said housing member,

said opening additionally serving to air and vent said filling tube

(27).

2. The filling valve according to claim 1, wherein the flow channel has
a cross-section and includes an entry portion, the cross-section
being reduced at a portion located downstream of the entry portion
to reduce noise development.

3. A WC-cistern filling valve comprising a liquid inlet (1) assigned to
a supply line, a liquid outlet (2) assigned to said cistern, and a
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(39) being guided substantially coaxially through sald
said screw nenber and a housi ng nenber being inserted | aﬂ jﬁﬂﬂ
(26) of said filling tube (27), the control rod (39) exten |n

t hrough- a correspondi ng opening in said housing nenber, said openlng

additional ly serving to air and vent said filling tube (27). 4. The
filli'ng valve according to claim1 or 3, characterized in that a fiIIing
tube (27) whose lower end (28) is substantially imersed intg a |d at

| east at the | ownerclasingieigmes)£B) pesigned g 3% vﬁp§sa§9¢@9&wﬂsa§5¢ ¢4 qui d
outlet (2) next t@efpbdnitheq M&bt ﬁ) andg;h@ dedtg'd?ﬂle‘{flbyesﬁ‘élcélbgidw to

claim1l1, 3 or 4, -charactertze substanti al I'y
passes into the | elwnent(3) bemgas\ultchabler@y ad&at(lmccc@dancermth theing
reans 15 arranged T Vel fn 2R cletbfh for SPEAMG A ERisinG daldvatyd Ir ot L1110
downst r eam of sai oaesagemymegeat lgeast a POfthﬂTﬁésﬂld liquig mwuae@)ﬂem to

oo oo coc | SEhEBll Snabek a7 hicHald g oftgron pblbrdan che: he

(35),- of said threatd (:m)ng element (3) the flow channel havmg an entry portion
and a cross-section, the cross-section bemg reduced at a portion
located downstream of the entry portion to reduce noise
development, the liquid outlet (2) including a filling tube (27), said
float (38) being arranged in said filling tube (27) and a control rod
(39) being guided substantially coaxially through said filling tube
(27), said screw member and a housing member being inserted
into an upper end (26) of said filling tube (27), the control rod (39)
extending upward through a corresponding opening in said
housing member, said opening additionally serving to air and vent
said filling tube (27).

4. The filling valve according to claim 1 or 3, characterized in that a
filling tube (27) whose lower end (28) is substantially immersed |
into a liquid at least at the lower filling level in said cistern is
assigned to said liquid outlet (2) next to said thread (32).

5. The filling valve according to claim 1, 3 or 4, characterized in that
said thread (32) substantially passes into the lower wall of said
filling tube (27).

6. The filling valve according to any of claims 1 to 5, characterized in
that a throttling means is arranged in said liquid outlet (2) in the
flow direction downstream of said closing element (3).

7. The filling valve according to claim 6, characterized in that said
throttling means is formed in that the flow cross-section is reduced

in a portion, preferably the center portion (35), of sai HHPPER&E%ENT SHEET
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12 8. The f||||ng val ve according to any of claims 1 to 7, characterlzed
in that at |east the outer dianeter of said thread (3
direction of flow at least in portions. 9. The fillin

claim8, characterized in that said thread (32) is for nglmmmwém Hl'!"’lmcaﬂ
screw nenber (30) and a housing rrenber (24) provided with a®cofrrdspdndrngl y
conical internal thread (29). 10. * The fidl ling val ve according to and of

claims 1 to 9, characterized in thatgs float” (38) is arranged in said
filling tube (27) and a control rod (39) is guided substantially coaxially

through saidgfil|tRE flitikg vaive ac&étding%% imé30)o. Aneharactehizedi ing

nmb 24 d, h
ool upsmr et naLt 1aasbHe PRI AEIBE A 7814 Bapad e 8 EARE R W e

§2§) (Z?I)d openi ”ﬂle(aﬁbcﬁéﬁ'df'fwwlaﬂeéﬁrmlrftﬂ”t'bﬁsal r and vent. said filling
upe

9. The filling valve according to claim 8, characterized in that said
thread (32) is formed between a conical screw member (30) and a
housing member (24) provided with a correspondingly conical
internal thread (29).

10. The filling valve according to and of claims 1 to 9, characterized in
that said float (38) is arranged in said filling tube (27) and a
control rod (39) is guided substantially coaxially through said filling
tube (27), said screw member (30) and said housing member (24)
inserted into the upper end (26) of said filling tube (27), namely

..upwards through a corresponding opening (36) in said housihg
member (24), said opening '(3'6)-'siddi__tionaﬂy serving to air and vent
said filling tube (27).

11. The filling valve according to any of claims 1 to 10, characterized
in that said closing element (3) is formed by a diaphragm which
has assigned thereto a relief chamber (18) to be opened or closed
via a valve tappet (21) which is in operative communication with
said control rod (39) of said float (38), said relief chamber (18)
being in communication with said liquid inlet (1) via a small narrow
angular gap on said diaphragm (3), and said liquid pressure being
exertable b said relief chamber (18) over a larger surface on said
diaphragm (3) than through said liquid inlet (1).

12. The filling valve according to claim 11, characterized in that said
valve passage opening is formed by a tubular section (11) being
simultaneously closable by said diaphragm (3) as part of said
liquid inlet (1) and by an annular channel (13) surrounding said
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11. The filling valve according to any of clainms 1 té char a ter I zed I n
that said closing elenent (3) is fornmed by a di aphragm mmu B 3“
thereto a relief chanber (18) to be opened or closed

(21) which is in operative comunication with said coEtroI rod (39) of sai d
float.(38), said relief chanber (18) bei®g in comunication wth said-

liquird inlet (1) via a small narrow angul ar gap.on said dlaphragn1(3) and
said liquid pressure_being exertable b said relief chanber (18) over a

| arger surface ontubularsegtinnddh @) panaf said digyid outigt K?huﬁﬁidlarﬂ"é{‘a( 1).
12, The T1111n0 ¥AbkRePEFSN Hemy é&ﬁé&b&‘t&%an&hﬁf@é‘dfﬂ ged in that said.
val ve passage opening Is ubular section (11) being

si mul t aneousl y cl osabl e by sald di aphragm (3) as part of said liquid inlet
(1) and by an annul ar channel (13) surrounding said 13 tubul ar section
(11) as part of said liquid outlet (2), said annul ar channel (13) being
connected to said thread (32).
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Abstract

WC-Cistern Filling valve

The present invention relates to a WC-cistern filling valve
comprising a liquid inlet assigned to a supply line, a liquid
outlet assigned to the cistern, and a closing element which is
assigned to a valve passage opening érranged between liquid
inlet and oulet and which is switchable by a float in
accordance with the liquid level in the cistern for opening and
closing the wvalve paéSage opening. It is the object of the
present invention to provide a low-noise WC-cistern filling
valve. This object is achieved in that at least a portion of
the liquid outlet is shaped as a thread in the flow direction
downstream of the closing element in such a manner that liquid
is discharged with a swirl from the liquid outlet to the
cistern in the opened state of the closing element.

FIGURE 1
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