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(54) A WATER FAUCET

(67)  The invention relates to a water faucet for do-
mestic outdoor use. The water faucet comprises: afaucet
outlet; at least one faucet inlet; a faucet pipe fluidly cou-
pling the faucet outlet with the at least one faucet inlet;
a valve seat; a valve member positioned at the valve
seat; and a flow element connected to the valve member
and positioned at least partly within the faucet pipe. The
valve member is shiftable from an open configuration to
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aclosed configurationrelative to the valve seat. The open
configuration fluidly couples a faucet interior of the water
faucet to a faucet exterior of the water faucet and the
closed configuration fluidly seals the faucet interior from
the faucet exterior. The invention further relates to a
method of shifting a valve member, a valve assembly,
and use of a valve assembly.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a water faucet,
such as a shower faucet. The invention further relates
method of shifting a valve member of a water faucet.
Moreover, the invention relates to a valve assembly and
use of such a valve assembly.

BACKGROUND OF THE INVENTION

[0002] Outdoor water faucets are exposed to various
weather conditions including temperatures where water
freezes into ice.

[0003] Iceina water faucet may block water from flow-
ing in the faucet, rendering the water faucet useless.
More seriously, outdoor water faucets are at risk of burst-
ing in low temperatures due to the spatial expansion of
water as it solidifies. Such bursts will typically at least
irreversibly damage the faucet, and in worst cases cause
a great waste of water and potentially damage the sur-
rounding areas and facilities.

[0004] One solution is to turn off water supply to the
water faucet followed by draining water from the faucet.
However, this is a highly unpractical solution, particularly
if a vertically aligned faucet pipe has to drained. Further,
such an unpractical solution is particularly undesirable
forusers whichintend to use the water faucetunderfreez-
ing conditions, since this will require turning on and off
the water supply to the water faucet with each use.
[0005] Moreover, freezing and bursting conditions can
be highly unpredictable. An unpractical solution in com-
bination with unpredictable conditions greatly motivate
alternative and improved solutions.

SUMMARY OF THE INVENTION

[0006] On the above background, itis an object of pre-
ferred embodiments of the invention to provide a water
faucet having a reduced risk of being blocked and burst-
ing due to freezing water. Further, it is an object of pre-
ferred embodiments of the invention to reduce waste of
water and damage to areas and facilities surrounding
outdoor water faucets. Moreover, it is an object of pre-
ferred embodiments of the invention to provide autono-
mous, simple, and reliable solutions. Finally, itis an object
of preferred embodiments of the invention to serve as
alternatives to conventional solutions.

[0007] A first aspect the present invention relates to a
water faucet for domestic outdoor use, the water faucet
comprising:

a faucet outlet;
at least one faucet inlet;

a faucet pipe fluidly coupling the faucet outlet with
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the at least one faucet inlet, wherein the faucet pipe
internally defines a flow direction from the at least
one faucet inlet to the faucet outlet;

a valve seat;

avalve member positioned at the valve seat, wherein
the valve member is shiftable from an open config-
uration to a closed configuration relative to the valve
seat, wherein the open configuration fluidly couples
a faucet interior of the water faucet to a faucet exte-
rior of the water faucet, wherein the closed configu-
ration fluidly seals the faucet interior from the faucet
exterior; and

a flow element connected to the valve member and
positioned at least partly within the faucet pipe.

[0008] In embodiments of the invention, the flow ele-
ment is configured to be dragged in the flow direction by
water flow in the faucet pipe to support a shift of the valve
member from the open configuration towards the closed
configuration. This water flow may be from the at least
one faucet inlet to the faucet outlet.

[0009] Optionally, the flow element is configured to be
dragged in the flow direction by water flow in the faucet
pipe to shift of the valve member from the open config-
uration towards the closed configu ration.

[0010] The provision of a flow element connected to
the valve member and positioned at least partly within
the faucet pipe may potentially support autonomous reg-
ulation of whether the valve member is positioned in the
open configuration or the closed configuration, thereby
ensuring that the faucet pipe is drained from water when
water flow stops, minimizing risk of water blockage or
water bursts due to freezing.

[0011] The valve seat and valve member collectively
form a valve or valve assembly which regulate whether
the faucet interior is coupled to the faucet exterior or not.
In the open configuration, the faucet interior is coupled
to the faucet exterior. For example, in the open configu-
ration, water in the faucet interior is able to flow out via
an opening between the valve seat and valve member,
whereas in the closed configuration, it is not.

[0012] A flow element positioned at least partly within
the faucet pipe will be affected by the presence of water
in the pipe as well as flow in the pipe, and accordingly,
the valve member will also be affected. For example,
without water flow in the flow direction in the faucet pipe,
the valve member is at rest at the open configuration,
while with water flow in the flow direction in the faucet
pipe, the valve member is dragged to the closed config-
uration. Thus, the water flow may autonomously and re-
liably support inducement of the closed configuration
when water starts to flow. Similarly, when the water flow
stops, the drag of the flow element is halted, which in
turns stops the valve member is no longer dragged to-
wards the closed configuration. Consequently, water
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from the water faucet, particularly from the faucet pipe,
is drained from the faucet interior to the faucet exterior.
[0013] Preferred embodiments of the invention are
thus able to reduce risks of blockage and bursts, thereby
reducing risks of water spillage and damage to surround-
ing areas and facilities in an autonomous, simple, and
reliable manner.

[0014] Furthermore, preferred embodiments of the in-
vention have weights and dimensions such that the pres-
ence of the water in the faucet pipe is not enough to shift
the valve member to the closed configuration, but that
the provision of drag from the water flow is determining
factor in shifting and maintaining the valve member in
the closed configuration.

[0015] In alternative embodiments, the valve member
(or another part of the valve assembly) is spring loaded
to supply an additional force towards or away from the
closed configuration. However, even with such optional
spring loading, a significant drag force is supplied to the
valve member via drag of the flow element by the water
flow.

[0016] In practice, the flow element can be made of
any material, for example a metal/alloy, rubber, plastic,
silicone, or combinations thereof. It may generally have
any shape allowing for insertion into the faucet pipe with-
out blocking water flow. It may have inner air-filled cavi-
ties, for example for reducing weight and thereby enhanc-
ing buoyancy. Such inner air-filled cavities may for ex-
ample be manufacturing in practice by producing the flow
element via additive manufacturing, in which inner air-
filled cavities can be straightforwardly manufactured,
simply by not filling the entire inner volume with material.
A suitable material for additive manufacturing is a ther-
moplastic polymer material such as acrylonitrile butadi-
ene styrene, high-density polyethylene, or polyethylene
terephthalate.

[0017] In typical embodiments, the initiation of sub-
stantial water flow in the faucet pipe is sufficient to shift
the valve member to the closed configuration and main-
tainitthere. However, embodiments of the invention also
include water faucets in which the valve member requires
a user to toggle, such as push, the valve member to the
closed configuration, at which the water flow then merely
maintains the valve member at the closed configuration.
Thus, within the scope of embodiments of the invention,
water flow can support a shift of the valve member from
the open configuration towards the closed configuration,
in which user toggling of the valve member is also re-
quired.

[0018] Note that the closed configuration which fluidly
seals the faucet interior from the faucet exterior needs
not to provide a perfectly tight seal. The closed configu-
ration is often desired when the water us flowing in the
water faucet, for example in case a user showers. In such
situations, water is already dispersed from the water
faucet, and accordingly, small amounts of water leaking
from the valve member and valve seat is typically of no
concern. The closed configuration should merely at least
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substantially reduce the opening otherwise provided by
the valve seat and the valve member in the closed con-
figuration to thereby reduce the water spilled.

[0019] In some embodiments, the valve member has
an outer conical frustum-shaped surface, and the valve
seat has an inner conical frustum-shaped surface con-
figured to accommodate the outer conical frustum-
shaped surface of the valve member. However, embod-
iments of the invention are not restricted to any particular
shapes of valve members and valve seats. In other em-
bodiments, for example, the valve member has a disc-
shaped surface, or a spherical surface.

[0020] In embodiments of the invention, a position of
the valve member in the open configuration is distal rel-
ative to the faucet interior in comparison with a position
of the valve member in the closed configuration.

[0021] In other words, the valve member is positioned
outwards in the open configuration relative to in the
closed configuration and relative to the faucet interior.
[0022] The provision of the valve member in the open
configuration being distal relative to the faucet interior
permits the user to simply push the valve member in-
wards to manually support a shift from the open config-
uration to the closed configuration. This is advantageous
in case the water flow itself is not sufficient to shift the
valve member to the closed configuration. Further, this
permits the shiftable valve member to be exercised by a
user, thereby potentially counteracting dirt, rust, and/or
calcification of the valve seat and/or valve member.
[0023] In embodiments of the invention, a position of
the valve member in the closed configuration relative to
a position of the valve member in the open configuration
is towards the flow direction in the faucet pipe.

[0024] By having the position of the valve member in
the closed configuration being towards the flow direction
in the faucet pipe, the drag force of water flow onto the
flow element is efficiently transferred to the valve mem-
ber, thereby potentially improving the capability of shifting
the valve member to the closed configuration.

[0025] Inembodiments of the invention, the valve seat,
the valve member, and the flow element collectively
forms a valve assembly, wherein the valve assembly is
detachably attached to the faucet pipe, for example via
an outer thread of the valve seat.

[0026] The provision of a detachably attachable valve
assembly permits easy adjustment, replacement, or re-
pair of the valve assembly, which is advantageous.
[0027] The water flow in the faucet pipe may vary be-
tween users, since the water pressure typically varies
across a water supply network. Further, users may have
personal preferences regarding the flow rate as control-
led by a conventional manual control valve when, e.g.,
showering. As a result, the water flow in the faucet pipe
may vary between different users, and consequently, the
drag force onto the flow element may vary as well, which
changes the circumstances for actually shifting the valve
member between open and closed configuration. There-
by, having the possibility of adjusting the valve assembly,
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for example by adjusting the flow element, allows the use
to adapt the valve assembly to local conditions and per-
sonal preferences. As an example, the distance between
the valve member and the flow element may for example
be configurable, which in practice may alter how far the
flow element is positioned into the faucet pipe, thereby
affecting the drag force. Alternatively, the flow element
or other parts of the valve assembly may be exchange-
able, for example a used may be provided with a set of
differently sized and/or weighted flow elements between
which he can select a preferred flow element for the water
faucet.

[0028] Furthermore, the provision of a detachably at-
tachable valve assembly permits the user to manually
establish an opening into the faucetinterior. Such a man-
ually established opening could forexample be motivated
by the valve member being stuck in the closed configu-
ration.

[0029] A valve assembly may optionally comprise a
stopper ring connected to the valve member and posi-
tioned between the valve member and the flow element.
Alternatively, or additionally, a valve assembly may op-
tionally comprise a connecting rod fixed to the valve
member, wherein the flow element is connected to the
valve member by the connecting rod.

[0030] In embodiments of the invention, the flow ele-
ment is adjustable relative to the valve member, for ex-
ample via an inner thread of the flow element.

[0031] In embodiments of the invention, the water
faucet further comprises a stopper ring connected to the
valve member and positioned between the valve member
and the flow element.

[0032] In embodiments of the invention, the stopper
ring is adjustable relative to the valve member, for exam-
ple via an inner thread of the stopper ring.

[0033] The provision of a stopper ring restricts the dis-
tance by which the valve member is shiftable. In turn, this
may ensure that the valve member is more rapidly shifted
to the closed configuration upon the initiation of water
flow in the faucet pipe. Moreover, this may ensure that
the size of the opening between the valve seat and the
valve member in the open configuration is restricted,
thereby reducing water spillage in the period up to the
valve member being shifted to the closed configuration.
In addition, this may permit improved positioning of the
flow element relative to the faucet pipe when the valve
member is in the closed configuration.

[0034] The provision of the stopper ring being adjust-
able further permits the user to adapt the stopper ring to
local conditions and/or personal preferences.

[0035] Alternatively, the flow element may be config-
ured to provide the above-described functionalities. That
is, the flow element may be configured to restrict the dis-
tance by which the valve member is shiftable between
the open configuration and the closed configuration.
[0036] In embodiments of the invention, the flow ele-
ment is connected to the valve member by a connecting
rod fixed to the valve member.
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[0037] Inembodimentsofthe invention, the connecting
rod has an outer thread matching any of the inner thread
of the stopper ring and the inner thread of the flow ele-
ment.

[0038] A connecting rod may provide a simple and rigid
connection between the flow elementand the valve mem-
ber, which is able to efficiently transfer the drag force
applied to the flow element onto the valve member. More-
over, the connecting rod may provide weight to the valve
assembly, to ensure an adequate balance between buoy-
ancy and gravity.

[0039] Furthermore, the provision of a connecting rod
may serve as a simultaneous means of connection and
adjustment of the flow element, and optionally also the
stopperring. This is particularly the case if the connecting
rod has an outer thread. However, other means of ad-
justment of the flow element and the stopper ring may
also be implemented, such as a clamping mechanism
integrated in the flow element and/or stopperring, or such
as a pin insertable in matching holes of the connecting
rod and flow element.

[0040] In alternative embodiments, the flow elementis
connected to the valve member by a flexible strand fixed
to the valve member. The flexible strand may for example
be a cable, a wire, or a chain. Such a flexible strand may
ensure flexibility as to how the faucet pipe, flow element,
and valve member is positioned relative to each other.
Particularly, it may ensure that the drag force applied by
the water flow onto the flow element can be curved
around, e.g., corners or bends via the tension force in
the strand.

[0041] In embodiments of the invention, the flow ele-
ment and the valve member have dimensions and weight
such that a net force of buoyancy force and force of grav-
ity on the flow element and the valve member is in a
direction of gravity when the flow element is submerged
in water and the valve member is in the closed configu-
ration.

[0042] In some other embodiments comprising a con-
necting rod, the flow element, the valve member, and the
connecting rod have dimensions and weight such that a
net force of buoyancy force and force of gravity on the
flow element, the valve member, and the connecting rod
is in a direction of gravity when the flow element is sub-
merged in water and the valve member is in the closed
configuration.

[0043] Intypical scenarios of use, the flow element will
be affected both by a drag force and a buoyancy force
in the presence of flowing water in the faucet pipe. Buoy-
ancy force is an upward force exerted by the surrounding
fluid, in this case water. The drag force is a force acting
opposite to the relative motion of any object moving with
respect to a surrounding fluid. When water flows in the
faucet pipe, the flow element has a relative motion with
respect to the flowing water, even if the flow element is
stationary (with respect to the faucet pipe. In typical em-
bodiments, these two forces have the same directionality,
i.e., upwards opposite the direction of gravity. Depending
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on the exact choice of material of the flow element (and,
optionally, the connecting rod), the buoyancy force can
potentially by itself be sufficient to shift the valve member
from the open configuration to a closed configuration.
This can for example be the case for a light-weight flow
element. However, in this case, the valve member will
typically not automatically shift back to the open config-
uration when the water flow stops, since the buoyancy
force aloneis sufficient to lift the flow element and thereby
maintain the valve member in the closed configuration.
[0044] Therefore, it is preferable that a net force of
buoyancy force and gravity on the flow element is in a
direction of gravity when the flow element is submerged
in water and the valve member is in the closed configu-
ration. As aresult, the valve member may advantageous-
ly be automatically shifted to the open when there is no
water flow.

[0045] The condition ofa netforcein adirectionof grav-
ity (disregarding drag force) can typically be met merely
by using materials with a sufficiently great density, such
as a density above 1.0 gram per cubic centimetre. This
mainly regards the flow element, optionally the connect-
ing rod, and the valve member. However, since the flow
element is connected to the valve member, which in turn
interfaces the faucet exterior with the faucet interior po-
tentially filled with water, the buoyancy force will typically
not apply to the valve member in the same manner as it
applies to the flow element. More specifically, in typical
scenarios of use, water pressure will only be applied from
the faucet interior, whereas atmospheric pressure is ap-
plied from the faucet exterior. Accordingly, it may poten-
tially be possible to meet the condition of having a net
force in the direction of gravity using materials with a
density slightly below 1.0 gram per cubic centimetre.
[0046] In embodiments of the invention, the net force
of buoyancy force and force of gravity is less than 50
percent of the force of gravity, for example less than 60
percent, for example less than 70 percent, such as less
than 80 percent.

[0047] For heavy materials of the flow element, there
is a risk that the sum of the drag force and the buoyancy
force cannot sufficiently counteract gravity. This risk is
reduced by having a buoyancy which nearly, but not en-
tirely cancels gravity. In other words, the net force of
buoyancy force and force of gravity should be small in
comparison to the force of gravity by itself.

[0048] Inembodiments of the invention, the faucet pipe
has an internal cross-sectional pipe area transverse to
the flow direction, wherein the flow element has a cross-
sectional element area transverse to the flow direction,
wherein the cross-sectional element area is at least 15
percent of the cross-sectional pipe area, for example at
least 25 percent, for example at least 35 percent, such
as at least 45 percent.

[0049] Byhavinga substantial cross-sectional element
area, as exemplified above, an improved drag force onto
the flow element may advantageously be ensured, which
in turn may improve reliability of autonomous operation
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of the valve arrangement.

[0050] The cross-sectional pipe area and the cross-
sectional element area may typically be evaluated at a
position of the flow element inside the faucet pipe when
the valve member is in the closed configuration.

[0051] Inembodiments of the invention, the cross-sec-
tional element area is at most 80 percent of the cross-
sectional pipe area, for example at most 70 percent, such
as at most 60 percent.

[0052] The provision of a cross-sectional element area
which is not too large, as exemplified above, may ensure
that water is still able to flow properly through the faucet
pipe in the presence of a flow element.

[0053] In embodiments of the invention, the flow ele-
ment has a length in the flow direction greater than a
diameter of the flow element transverse to the flow direc-
tion, for example the flow element has a length in the flow
direction greaterthan twice a diameter of the flow element
transverse to the flow direction, for example the flow el-
ementhas a lengthin the flow direction greater than thrice
a diameter of the flow element transverse to the flow di-
rection.

[0054] In embodiments of the invention, the flow ele-
ment has a length in the flow direction greater than an
inner diameter if the faucet pipe transverse to the flow
direction, for example the flow element has a length in
the flow direction greater than twice an inner diameter if
the faucet pipe transverse to the flow direction, for ex-
ample the flow element has a length in the flow direction
greater than thrice an inner diameter if the faucet pipe
transverse to the flow direction.

[0055] The provision of a flow element having a sub-
stantial length as exemplified above may ensure an im-
proved drag force onto the flow element, which in turn
may improve reliability of autonomous operation of the
valve arrangement.

[0056] In embodiments of the invention, the flow ele-
ment has a density smaller than the valve member.
[0057] In embodiments of the invention, the flow ele-
ment has a density smaller than the connecting rod.
[0058] The provision of a flow element having a rela-
tively small density may improve the balance between
buoyancy and gravity, thereby potentially improving re-
liability of autonomous operation of the valve arrange-
ment.

[0059] In embodiments of the invention, the water
faucet further comprises a manual control valve for reg-
ulating flow from the at least one faucet inlet to the faucet
outlet.

[0060] In this context, a manual control valve for reg-
ulating flow from the faucet inlet to the faucet inlet may
be understood as the type of conventional valve often
found in water faucets permitting the user to regulate
water flow. Such a conventional manual control valve
may for example be regulated by an exterior user-oper-
atable tab.

[0061] In some embodiments, the water faucet com-
prises two faucet inlets (for, e.g., cold and hot water),
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wherein each of the two flow inlets are linked to a respec-
tive manual control valve for regulating flow from respect
inlets of the two respective inlets to the faucet outlet.
[0062] The manual control valve is typically arranged
upstream of the flow direction relative to the flow element
and/or valve seat. In other words, water flow has to pass
the manual control valve before it arrives at the flow el-
ement and/or valve seat.

[0063] The provision of a separate manual control
valve emphasizes that the valve seat and the valve mem-
ber are indeed not part of a conventional manual control
valve.

[0064] In embodiments of the invention, the manual
control valve is regulatable via a valve stem connected
to a user-operatable tab, wherein a length of the valve
stem permits the user-operatable tab to be located in an
outdoor environment while the manual control valve is
located within an outer building wall boundary.

[0065] Inembodiments of the invention, the valve stem
is arranged in a valve stem volume of the water faucet,
the valve stem volume being located between the user-
operatable tab and the manual control valve, wherein the
valve stem volume is fluidly coupled to the faucet pipe
when the manual control valve is closed.

[0066] In embodiments of the invention, the water
faucet is geometrically formed such that at least 50 per-
cent of the valve stem volume is drainable via the valve
seat and the valve member when the valve member is
in the open configuration.

[0067] The water faucet may for example be geomet-
rically formed by having an opening from the valve stem
volume to the valve seat which permits water flow from
the valve stem volume to the valve seat. The waterfaucet
may further be shaped with an internal tilt, for example
at the valve stem volume, such that gravity may induce
internal water flow.

[0068] The provision of a valve stem volume which is
fluidly coupled to the faucet pipe, for example via a ge-
ometrical form which ensures that at least 50 percent of
the valve stem volume is drainable via the valve seat,
may ensure that the valve stem volume is also emptied
when the valve member is in the open configuration.
[0069] In embodiments of the invention, the at least
one faucet inlet is two faucet inlets, wherein the water
faucet comprises a faucet manifold fluidly coupling the
faucet pipe to the two facet inlets, wherein the valve seat
is positioned on the manifold such that the valve seat is
aligned with an interface between the faucet pipe and
the faucet manifold along the flow direction in the faucet
pipe.

[0070] The above-described positioning of the valve
seat in a faucet manifold may provide efficient water
drainage from the faucet interior.

[0071] With a faucet manifold, a water faucet may con-
stitute a mixer tap, optionally a thermostatic mixer tap.
[0072] Inembodiments of the invention, the faucet out-
let is located higher than the faucet inlet when the water
faucet is oriented in an installation orientation.
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[0073] Inembodimentsofthe invention, the faucet pipe
has a vertical orientation when the water faucet is orient-
ed in an installation orientation, wherein the valve seat
is positioned below the faucet pipe.

[0074] Typical water faucets have an intended orien-
tation at which they are intended to be installed, i.e., an
installation orientation.

[0075] In a water faucet in which the faucet outlet is
located higher than the faucet inlet and/or in which the
faucet pipe has a vertical orientation, draining water is
particularly difficult, since some conventional methods
may be applicable. Hence, the solutions offered by the
invention are particularly advantageous when applied to
such water faucets.

[0076] Inembodiments of the invention, the valve seat
is located at a bottom level of the faucet interior.

[0077] The provision of the valve seat being located at
abottom level of the faucet interior may improve drainage
of water from the faucet interior.

[0078] In this contest, a bottom level of the faucet in-
terior may be understood as the bottom-most (horizontal)
level within the faucet interior, when the water faucet is
oriented in an installation orientation.

[0079] In embodiments of the invention, the water
faucet comprises an auxiliary valve arrangement which
is arranged at the valve outlet, wherein the auxiliary valve
arrangement is configured to:

fluidly couple an interior of the faucet pipe to the
faucet exterior in absence of water flow in the flow
direction at the auxiliary valve arrangement; and

fluidly decouple the interior of the faucet pipe to the
faucet exterior in presence of water flow in the flow
direction at the auxiliary valve arrangement,

such that in absence of water flow in the flow direction
at the auxiliary valve arrangement the auxiliary valve ar-
rangement permits air to enter the faucet pipe via the
auxiliary valve arrangement.

[0080] One factor which may be considered when im-
plementing embodiments of the invention in practice, is
that a minimum cross-sectional outlet area of the faucet
outletis preferable to enable rapid draining of water from
the faucet interior. In order for water to leave the faucet
interior and the faucet pipe, atmospheric air should pref-
erably enter the water faucet to fill out interior volumes
of the water faucet previously occupied by the water. A
small cross-sectional outlet area may lead to slow and
inefficient drainage.

[0081] In the case of shower faucets, the cross-sec-
tional outlet area is typically provided by an array of ap-
ertures in a shower head, which provides a desired spray
pattern of water from the shower head. Unfortunately,
the array of apertures may be designed with a relatively
small cross-sectional outlet area to provide such a de-
sired spray pattern of water.

[0082] To compensate for a small cross-sectional out-
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let area, some embodiments therefore comprise an aux-
iliary valve arrangement. The provision of an auxiliary
valve arrangement arranged at or near the valve outlet
may ensure that atmospheric air can enter the interior of
the water faucet, thereby ensuring that water is drained
efficiently when the valve member is in an open config-
uration.

[0083] In embodiments of the invention, the water
faucet is a shower faucet.

[0084] In alternative embodiments, the water faucet is
configured to receive a garden hose fitting. In other al-
ternative embodiments, the water faucet is a drinking
fountain.

[0085] Asecond aspectofthe presentinventionrelates
to a method for shifting a valve member of a water faucet,
the method comprising the steps of:

positioning the valve member at a valve seat, where-
in the valve member is in an open configuration rel-
ative to the valve seat, wherein the open configura-
tion fluidly couples a faucet interior of the water
faucet to a faucet exterior of the water faucet;

connecting the valve member to a flow element;

positioning the flow element in a faucet pipe of the
water faucet;

providing water flow in the faucet pipe in a flow di-
rection from at least one faucet inlet of the water
faucet to a faucet outlet of the water faucet; and

shifting the valve member from the open configura-
tion to a closed configuration relative to the valve
seat at least partly via fluid flow drag of the flow el-
ement by the water flow, wherein the closed config-
uration fluidly seals the faucetinterior from the faucet
exterior.

[0086] Methods for shifting a valve member of a water
faucet may according to embodiments of the invention
may ensure that the faucet pipe is drained from water
when water flow stops, and that this drainage is halted
when the water flow starts, thereby minimizing risk of
water blockage or water bursts due to freezing, in a man-
ner similar to water faucets according to embodiments
of the invention.

[0087] In embodiments of the invention, the method
comprises a step of terminating the water flow to reduce
the fluid flow drag of the flow element, thereby reducing
support of the valve member in the closed configuration.
[0088] The water flow may for example be terminated
via a manual control valve for regulating clow from a
faucetinlet to the faucet outlet. In turn, the manual control
valve may be closed by a user to thereby terminate the
water flow.

[0089] Inembodiments of the invention, the step of ter-
minating the water flow autonomously releases the valve
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member from the closed configuration shifting the valve
member into the open configuration such that water in
the faucet pipe is drained from the faucet pipe through
the valve seat.

[0090] In embodiments of the invention, the valve
member is shifted from the open configuration to the
closed configuration without a spring force from a spring.
[0091] In embodiments of the invention, the valve
member is shifted from the closed configuration to the
open configuration without a spring force from a spring.
[0092] Inembodiments of the invention, the faucet out-
let is dimensioned to facilitate air backflow such the step
of terminating the water flow autonomously permits air
to enter the faucet pipe via the faucet outlet as water in
the faucet pipe is drained.

[0093] The faucet outlet may be dimensioned to facil-
itate air backflow by providing the faucet outlet with a
sufficiently large cross-sectional outlet area.

[0094] In embodiments of the invention, the method
comprises a step of draining the faucet interior of water
via the open configuration after the step of terminating
the water flow.

[0095] In embodiments of the invention, the step of
draining the faucet interior comprises draining at least 50
percent of water from the faucet interior.

[0096] In embodiments of the invention, the water
faucet of the second aspect is a water faucet according
to the first aspect.

[0097] A third aspect of the present invention relates
to avalve assembly, preferably for a water faucet accord-
ing to the present disclosure, the valve assembly com-
prising:

a valve seat having an inner seat aperture;
a valve member;

a connecting rod fixed to the valve member, wherein
the connecting rod has a rod diameter allowing in-
sertion through the inner seat aperture, wherein the
valve member is arranged to provide a fluid seal col-
lectively with the valve seat to restrict fluid flow
through the inner seat aperture when the connecting
rod is inserted through the inner seat aperture; and

a flow element arranged on the connecting rod.

[0098] A valve assembly as disclosed herein may pro-
vide autonomous shifts between open and closed con-
figurations, for example to permit drainage of a fluid from
an interior of a pipe, for example to permit drainage of
water such as described herein in relation to a water
faucet. A valve assembly in isolation may serve as a rapid
replacement, for example for a water faucet with a faulty
or incorrectly dimensioned valve assembly.

[0099] The valve member is arranged to provide a fluid
seal collectively with the valve seat to restrict water flow
through the seat aperture when the connecting rod is
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inserted through the inner seat aperture in the sense that
the valve member may be shiftable to a closed configu-
rationrelative to the valve seat in which the valve member
fluidly seals any water flow through the seat aperture. In
addition, the valve member may be shiftable to an open
configuration relative to the valve seatin which the valve
member fluidly opens for any water flow through the seat
aperture.

[0100] Such a valve assembly may for example be
used with a water faucet such as a shower faucet as
exemplified in this disclosure. However, in principle, the
valve assembly may alternatively be used in other con-
texts as well, such as in an industrial context, for example
for manufacturing. In such contexts, the valve assembly
may for example be utilized to drain any type of fluid from
a pipe of a container whenever the fluid is not flowing.
[0101] Optionally, the flow element has an outer ele-
ment diameter greater than the rod diameter. Optionally,
the outer element diameter is less than an outer diameter
of the valve seat, for example less than an outer thread
diameter of an outer thread of the valve seat. This permits
partial insertion of the valve assembly through an open-
ing at which the valve seat is to be attached.

[0102] Optionally, the connecting rod may have an out-
er thread matching an inner thread of the flow element.
[0103] The valve assembly may optionally comprise a
stopper ring arranged on the connecting rod and posi-
tioned between the valve member and the flow element,
wherein the stopper ring has a diameter greater than an
inner diameter of the inner seat aperture. This stopper
ring may optionally be adjustable relative to the valve
member, for example via an inner thread of the stopper
ring matching an outer thread of the connecting rod.
[0104] The valve member, connecting rod, and flow
element may collectively have an average density above
1.0 gram per cubic centimetre. The flow element may
have adensity lesser than the connectingrod and/or less-
er than the valve member.

[0105] Optionally, the flow element has a length in a
longitudinal direction greater than a diameter of the flow
element transverse to the longitudinal direction, for ex-
ample the flow element has a length in the longitudinal
direction greater than twice a diameter of the flow element
transverse to the longitudinal direction, for example the
flow element has a length in a longitudinal direction great-
er than thrice a diameter of the flow element transverse
to the longitudinal direction.

[0106] In this context, the longitudinal direction may be
a longitudinal direction of the connecting rod, and/or may
correspond to a direction perpendicular to a plane of the
inner seat aperture.

[0107] Optionally, an inner diameter of the inner seat
aperture is at most 1.5 centimetre, for example at most
1.2 centimetre, such as at most 0.9 centimetre. This may
ensure that the drag force induced by typical water flow
is not exceeded by force applied by the water pressure
onto the valve member in the closed configuration.
[0108] A fourth aspect of the present invention relates
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to use of a valve assembly according to the present dis-
closure in a water faucet, preferably a domestic outdoor
water faucet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0109] Embodiments of the invention will now be fur-
ther described by reference to the accompanying draw-
ings, in which:

Fig. 1a-b illustrate a water faucet according to an
embodiment ofthe invention in an open configuration
and in a closed configuration,

Fig. 2a-cillustrate various views of a valve assembly
for a water faucet according to embodiments of the
invention,

Fig. 3 illustrates a shower faucet according to an
embodiment of the invention,

Fig. 4a-b illustrate cross-sectional partial views of a
manual control valve of a water faucet according to
an embodiment of the invention, and

Fig. 5 illustrates a cross-sectional partial view of a
valve assembly in a water faucet according to an
embodiment of the invention,

Fig. 6 illustrates method steps for shifting a valve
member according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0110] Fig. 1a-b illustrate a water faucet 1 according
to an embodiment of the invention in an open configura-
tion (Fig. 1a) and in a closed configuration (Fig. 1b). Both
illustrations are provided as cross-sectional views.
[0111] The illustrated water faucet 1 comprises a
faucet outlet 2, a faucet inlet 3, and a faucet pipe 4 which
fluidly couples the faucet outlet 2 with the faucet inlet 3.
The faucet inlet is arranged to be coupled to a water
supply, such as a public water supply network providing
water for, e.g., drinking or showering. The faucet outlet
2 may then provide an outlet for the water supplied to the
faucet inlet 3.

[0112] The faucet pipe 4 has an internal flow direction
5, as indicated by an arrow in Fig. 1a-b. within the faucet
pipe 4, the flow direction has a directionality from the
faucet inlet 3 to the faucet outlet 2.

[0113] Inaddition, the water faucet 1 comprises avalve
seat 6, a valve member 7 positioned at the valve seat 6,
and a flow element 10 connected to the valve member 7
and positioned within the faucet pipe 4. Due to the posi-
tioning of the flow element 10 in the faucet pipe 4, the
flow element 10 is affected by water flow inside the faucet
pipe 4. In case water flows from the faucet inlet 3 to the
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faucet outlet 2, this flow applies a drag force to the flow
element 10, which drags the flow element 10 in the flow
direction 5 of the faucet pipe 4.

[0114] The valve member is shiftable between an open
configuration and a closed configuration relative to the
valve seat. In this embodiment, the valve member 7 and
flow element 10 are connected via a rod having an outer
diameter sufficiently small to allow the rod to pass through
an inner seat aperture of the valve seat 6. The rod, and
thereby the valve member 7 and the flow element 10,
can hence be shifted back and forth relative to the valve
seat 6. The geometry of the valve member 7 and the
outer diameter of the flow member 10 restrict the distance
by which the rod can be shifted back and forth through
the valve seat 6.

[0115] In Fig. 1a, the valve member 7 is illustrated in
the open configuration, whereas in Fig. 1b, the valve
member 7 is illustrated in a closed configuration. These
configurations may also be referred to as open and
closed configurations of the water faucet 1 (instead of
open and closed configurations of the valve member 7).
In the open configuration, the position of the valve mem-
ber 7 is distal relative to the faucet interior in comparison
with the position of the valve member in the closed con-
figuration. In the closed configuration, the valve member
7 is shifted in the flow direction 5, such that the valve seat
6 and valve member 7 collectively establish a fluid seal
between a faucet interior 8 of the water faucet 1 and a
faucet exterior 9 of the water faucet. In contrast, in the
open configuration, the valve member 7 is not positioned
against or abutting the valve seat 6, and as a conse-
quence, the faucet interior 8 is coupled to the faucet ex-
terior 9.

[0116] In practice, water in the faucet pipe 4 can then
be drained from the water faucet 1 via the valve seat 6
when the valve member 7 is in the open configuration.
However, when the valve member 7 is in the closed con-
figuration, water drainage from the faucet pipe 4 via the
valve seat 6 is restricted due to the seal between the
valve member and the valve seat.

[0117] Thedragappliedtotheflow element 10 by water
flow inside the faucet pipe 4 can be used to regulate
whether the water faucet 1 is in the open configuration
or in the closed configuration.

[0118] In a typical scenario of use, the water faucet 1
is initially in an open configuration, and no water flows
inside the faucet pipe 4. Water flow is then supplied to
the water faucet 1 via the faucet inlet 3. This water flows
in in the faucet pipe in the flow direction 5, and thereby,
drag from the water flow pulls the flow element 10 in the
flow direction 5. As a result, the flow element, and the
valve member are each shifted upwardly, such that the
valve member is shifted from the open configuration to
the closed configuration. Thus, while water flows inside
the water faucet, water drainage via the valve member
6 is restricted.

[0119] When a water flow is initially supplied, the valve
member 6 isin the open configuration, and thereby, some
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water may exit the faucet interior via the opening provided
by the valve seat 6. However, the embodiment is shaped
such that relatively small amounts of water drain via this
opening, relative to the amount of water which flows on
through the water faucet 1 via the faucet pipe 4. Conse-
quently, a water flow capable of moving the flow element
10 via drag, and thereby capable of shifting the valve
member 7 to the closed configuration, is quickly estab-
lished, reducing the amount of water initially drained via
the valve member 7.

[0120] Insome situations, alow water flow or low water
pressure provided to the faucet inlet 3 can be insufficient
to drag the flow element 10 adequately, especially since
some water drains through the valve seat 6. In such a
situation, a user of the water faucet 1 can manually push
the valve member 7 upwards to reduce water drainage
via the valve seat 6 and thereby increase water flow in
the flow direction 5 in the faucet pipe 4, which in turn
increases the drag of the flow element 10. Hence, even
when a user releases the upwards push onto the valve
member 7, the established water flow in the faucet pipe
4 may be sufficient to maintain the valve member 7 in
the closed configuration via drag of the flow element 10.
[0121] When the water faucet 1 is in the closed con-
figuration and the water flow is terminated, the drag from
the water flow onto the flow element 10 is terminated as
well. Consequently, due to gravity, the valve member 7
is shifted downwards from the closed configuration to the
open configuration. Note particularly that the gravitation-
al force onto the column of water in the faucet pipe 4
above the valve member 7 will typically be transferred
onto the valve member, at least partially, thereby induc-
ing the shift from the closed configuration to the open
configuration whenever no drag onto the flow element
10 is present.

[0122] When the valve member 7, and hence the water
faucet 1, is in the open configuration, water from the
faucet pipe 4 is drained via the valve seat 6. Additionally,
in this embodiment, water is also drained from the faucet
interior 8 between the faucet inlet and the valve seat 6.
The result is that water is more or less entirely drained
from the water faucet 1 whenever water flow is terminat-
ed. If the water faucet 1 is subjected to freezing condi-
tions, any water remnants freezing into ice in the water
faucet 1 will not block or damage the faucet 1.

[0123] Fig. 2a-c illustrate various views of a valve as-
sembly 11 for a water faucet according to embodiments
of the invention. Namely, Fig. 2a illustrates a cross-sec-
tional view of the valve assembly 11, Fig. 2b illustrates
an angled view of the valve assembly 11, and Fig. 2¢c
illustrates a disassembled view of various components
6, 7, 10, 13 of the valve assembly 11.

[0124] The illustrated valve assembly 11 may for ex-
ample be used with a water faucet such as a shower
faucet as exemplified in this disclosure.

[0125] The valve assembly 11 comprises a valve seat
6, a valve member 7, a connecting rod 12 fixed to the
valve member 7, and a flow element 10 arranged on the
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connecting rod 12. The valve seat 6 has an inner seat
aperture 29 and the connecting rod 12 has arod diameter
which is sufficiently small to allow the connecting rod 12
to pass through the inner seat aperture 29.

[0126] The valve member 7 and the valve seat 6 are
collectively configured to provide a fluid seal which re-
stricts water flow through the inner seat aperture 29 when
the connecting rod 12 is inserted through the inner seat
aperture 29. In particular, the fluid seal is established
when the valve member 7 is in a closed configuration
relatively to the valve seat 6. In this closed configuration,
the valve member 7 is positioned against and/or abutting
the valve seat 6.

[0127] In this embodiment, the fluid seal is tightened
by a sealing gasket 18 positioned in a gasket groove 19
of the valve member 7. In practice, a rubber o-ring may
be used as the sealing gasket 18. Further, in this embod-
iment, the valve member 7 has an outer conical frustum-
shaped surface which complements an inner conical
frustum-shaped surface of the valve seat 6.

[0128] The valve seat 6 is manufactured from stainless
steel, and the valve member 7 and the connecting rod
12 are manufactured as a single piece of brass. Further,
the connecting rod 12 is manufactured with an outer
thread 17.

[0129] The valve assembly 11 comprises a stopper
ring 13 positioned on the connecting rod 12. This stopper
ring restricts the distance by which the valve member 7
is shiftable relative to the valve seat 6. In turn, this can
improve the autonomous shift between open and closed
configurations, upon initiation and termination of water
flow.

[0130] To improve fluid flow past the stopper ring 13
in the open configuration, the stopper ring 13 has been
manufactured with outer indentations 30 allowing, e.g.,
water to flow past the stopper ring 3 and out the valve
seat aperture 29. In embodiments without a stopper ring,
the flow element 10 can be manufactured with outer in-
dentations, as also indicated in Fig. 2b-c. However, em-
bodiments without outer indentations 30 are also possi-
ble, but may simply have slightly reduced drainage of
water.

[0131] The stopper ring 13 has an inner thread 16
matching the outer thread 17 of the connecting rod 12.
This permits the stopper ring 13 to be positioned on the
according to local conditions such as local water pres-
sure, and according to personal preferences of the user.
In this embodiment, the stopper ring is manufactured of
stainless steel.

[0132] The flow element 10 of the valve assembly 11
similarly has aninner thread 15 matching the outer thread
17 of the connecting rod 12.

[0133] Since the outer thread 17 of the connecting rod
12 matches inner threads 15, 16 of the flow element 10
and the stopper ring 13, assembly and disassembly of
the valve assembly 11 is easily permitted.

[0134] Theflow element 10 of this embodimentis man-
ufactured via additive manufacturing, namely fused dep-
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osition modelling, using polyoxymethylene. The inner
thread 15 of the flow element 10 is threaded after the
additive manufacturing using a conventional threading
method.

[0135] The additive manufacturing method permits the
flow element 10 to be manufactured with an inner air-
filled cavity, which in turn provides the valve assembly
11 with advantageous weight properties with regards to
the valve assembly being at least partially submerged in
fluid. Moreover, as illustrated in the cross-sectional view
of Fig. 2a, the valve member 6 is manufactured with an
inner axial indentation, which further provide advanta-
geous weight properties.

[0136] The valve assembly 11 is illustrated in a disas-
sembled state in Fig. 2c and may be assembled into an
assembled state as illustrated in Fig. 2b as follows. First,
the connecting rod 12 is inserted through the valve seat
aperture 29 of the valve seat 6. The connecting rod is
inserted such that the valve member 7 fixed to the con-
necting rod 12 can be shifted into the valve seat 6 to
provide a fluid seal. Next, the stopper ring 13 is screwed
onto the connecting rod 12 using the matching threads
16, 17 thereof until a desired distance by which the valve
member 7 is shiftable relative to the valve seat 6 has
been obtained. This shift distance may typically be some
millimetres, but can iteratively be adjusted according to
local conditions and personal preferences. Finally, the
flow element 10 is screwed onto the connecting rod 12
using the matching threads 15, 17 thereof until a desired
position of the flow element relative to the stopper ring
13 and/or valve member 7 has been obtained. This de-
sired position may be some centimetres away from the
valve member 7 and may typically depend on the geom-
etry and positioning of the faucet pipe where the valve
assembly is to be installed. Once again, the position can
be iteratively adjusted according to local conditions and
personal preferences.

[0137] The valve seat 6 has an outer thread 14, which
permits attachment of the valve assembly to, e.g., awater
faucet having an inner thread matching the outer thread
14 of the valve seat.

[0138] The outer diameter of the flow element 10 and
the stopper ring 13 is smaller than the outer diameter of
the outer thread 14 of the valve seat 6. Accordingly, when
the outer thread 14 of the valve seat 6 is to be screwed
onto the inner thread of an exemplary water faucet, the
flow element 10 and the stopper ring 13 can be straight-
forwardly inserted through the inner thread 14 of this wa-
ter faucet prior to screwing.

[0139] Fig. 3 illustrates a shower faucet 20 according
to an embodiment of the invention. The shower faucet
20 comprises two faucet inlets 3 and a faucet outlet 2 in
the form of a shower head. A faucet pipe 4 fluidly couples
the shower head 2 to the two faucet inlets 3. The faucet
pipe 4 is fluidly coupled to the two faucet inlets 3 via a
faucet manifold 22. At the bottom of this manifold 22, a
valve assembly 11 is partly inserted into the shower
faucet 20. The valve assembly 11 can for example be
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the valve assembly illustrated in Fig. 2a-c. In this partic-
ular illustration, only the valve seat 6 is clearly visible,
due to the scale of the drawing and the insertion of the
valve assembly 11.

[0140] Water flow through each of the two faucet inlets
can be regulated by a user via respective manual control
valves 21. Each of the manual control valves 21 are reg-
ulatable via an internal valve stem connecting a user-
operatable tab to the position at which the actual fluid
seal is established by a control valve sealing of the man-
ual control valve.

[0141] The shower faucet 20 comprises a wall plate 26
whichis positioned against a wall when the shower faucet
is installed as intended. The valve stems associated with
the manual control valves 21 allows the control valve
sealings of the manual control valves 21 to be located
within an outer building wall boundary, which in this em-
bodiment is defined by the wall plate 26, while that tabs,
valve assembly 11, faucet pipe 4, and shower head 2 is
located in an outdoor environment.

[0142] Fig. 4a-billustrate cross-sectional partial views
of a manual control valve 21 of a water faucet according
to an embodiment of the invention. The water faucet may
for example be the shower faucet illustrated in Fig. 3 (with
the plane of the cross-sectional partial view of Fig. 4a-b
being perpendicular to the wall plate 26 in Fig. 3).
[0143] Fig. 4a illustrates one end of the valve with a
user-operatable tab 25, while Fig. 4b illustrates another
end in which the control valve sealing 31 is located.
[0144] Asillustrated inthe two figures, the manual con-
trol valve 21 comprises a valve stem 28 which connects
the user-operatable tab 25 with the control valve sealing
31. In these partial views, the valve stem 28 extends be-
yond the left-hand side of Fig. 4a to connect with the
control valve sealing 31 illustrated in Fig. 4b. A rotation
of the user-operatable tab 25 rotates the valve stem 28,
which in turn opens or seals the control valve sealing 31.
Note that in Fig. 4a, the valve stem 28 is illustrated in a
disconnected state. Upon installation of the water faucet,
these disconnected parts of the valve stem 28 are con-
nected to allow communication between the user-oper-
atable tab 25 and the control valve sealing 31.

[0145] The valve stem 28 is arranged in a valve stem
volume 27 of the water faucet. This valve stem volume
28 is located between the user-operatable tab 25 and
the control valve sealing 31. In particular, the valve stem
volume 28 extends beyond the wall plate 26.

[0146] The water faucet is geometrically formed such
that at least 70 percent of the valve stem volume 27 is
drained from water when the valve member is in the open
configuration. Referring to Fig. 3, the valve stem volume
27 is fluidly coupled to the faucet manifold at which the
valve arrangement is located, and thereby, water can be
drained from the valve stem volume via the valve ar-
rangement.

[0147] Fig. 5 illustrates a cross-sectional partial view
of a valve assembly 11 in a water faucet according to an
embodiment of the invention. The valve assembly of this
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figure is substantially similar to the valve assembly illus-
trated in Fig. 2a-c. The water faucetin which itis installed
may for example be the shower faucet illustrated in Fig.
3 (with the plane of the cross-sectional partial view of Fig.
5 being perpendicular to the wall plate 26 in Fig. 3 and
shifted in comparison with the cross-sectional partial view
of Fig. 4a-b).

[0148] The waterfaucet comprises a threaded cylinder
23 adapted to receive the valve assembly 11, particularly
to receive the valve seat 6 of the valve assembly 11. In
this embodiment, the threaded cylinder 23 is attached to
the bottom of the faucet manifold 22. Thereby, the valve
seat 6 can be detachably attached to the water faucet
via the outer thread 14 of the valve seat 6 matching an
inner thread of the threaded cylinder 23.

[0149] The flow element 10 is positioned inside the
faucet pipe 4 and is thereby susceptible to drag of water
flow inside the faucet pipe 4 in the flow direction 5.
[0150] Fig. 6 illustrates method steps for shifting a
valve member of a water faucet according to an embod-
iment of the invention.

[0151] Inafirststep S1,the valve memberis positioned
at a valve seat. The valve member is in an open config-
uration relative to the valve seat. The open configuration
fluidly couples a faucet a faucetinterior of the water faucet
to a faucet exterior of the water faucet.

[0152] In another step S2, the valve member is con-
nected to a flow element.

[0153] In another step S3, the flow element is posi-
tioned in a faucet pipe of the water faucet.

[0154] Inanother step S4, water flow is provided in the
faucet pipe in a flow direction from at least one faucet
inlet of the water faucet to a faucet outlet of the water
faucet.

[0155] Inanother step S5, the valve member is shifted
from the open configuration to a closed configuration rel-
ative to the valve seat. The valve member is shifted at
least partly via fluid flow drag of the flow element by the
water flow. The closed configuration fluidly seals the
faucet interior from the faucet exterior.

[0156] As a result, water can flow via the faucet pipe
to the faucet outlet with minimal drainage via the valve
seat. Prior to the providing water flow and shifting the
valve member from the open configuration to the closed
configuration, (still) water in the faucet pipe could be
drained via the valve seat.

[0157] Note that methods according to embodiments
of the invention are not restricted to a particular sequence
of performing method steps, and that steps may poten-
tially be performed at least partially simultaneously. How-
ever, at least typically, the step of providing a water flow
S4 at least partially induces the step of shifting the valve
member S5.

[0158] Further, methods according to the invention
may optionally comprise a step of terminating the water
flow, for example to autonomously release the valve
member from the closed configuration, and/or a step of
draining the faucet interior or faucet pipe of water.
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List of figure references:
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19  gasket groove

20  shower faucet
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25  user-operatable tab

26  wall plate

27  valve stem volume
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S1-S5 method steps

Claims

1. A water faucet (1) for domestic outdoor use, said
water faucet (1) comprising:

a faucet outlet (2);

at least one faucet inlet (3);

a faucet pipe (4) fluidly coupling said faucet out-
let (2) with said at least one faucet inlet (3),
wherein said faucet pipe (4) internally defines a
flow direction (5) from said at least one faucet
inlet (3) to said faucet outlet (2);

a valve seat (6);

avalve member (7) positioned at said valve seat
(6), wherein said valve member (7) is shiftable
from an open configuration to a closed configu-
rationrelative to said valve seat (6), wherein said
open configuration fluidly couples a faucet inte-
rior (8) of said waterfaucet (1) to afaucet exterior

10

15

20

25

30

35

40

45

50

55

12

(9) of said water faucet (1), wherein said closed
configuration fluidly seals said faucet interior (8)
from said faucet exterior (9); and

a flow element (10) connected to said valve
member (7) and positioned at least partly within
said faucet pipe (4).

A water faucet (1) according to claim 1, wherein said
flow element (10) is configured to be dragged in said
flow direction (5) by water flow in said faucet pipe (4)
to support a shift of said valve member (7) from said
open configuration towards said closed configura-
tion.

A water faucet (1) according to any of the preceding
claims, wherein said valve seat (6), said valve mem-
ber (7), and said flow element (10) collectively forms
a valve assembly (11), wherein said valve assembly
(11) is detachably attached to said faucet pipe (4),
for example via an outer thread (14) of said valve
seat (6).

A water faucet (1) according to any of the preceding
claims, wherein said flow element (10) is adjustable
relative to said valve member (7), for example via an
inner thread (15) of said flow element (10).

A water faucet (1) according to any of the preceding
claims, wherein said water faucet (1) further com-
prises a stopper ring (13) connected to said valve
member (7) and positioned between said valve
member (7) and said flow element (10).

A water faucet (1) according to any of the preceding
claims, wherein said flow element (10) is connected
to said valve member (7) by a connecting rod (12)
fixed to said valve member (7).

A water faucet (1) according to any of the preceding
claims, wherein said flow element (10) and said valve
member (7) have dimensions and weight such that
a net force of buoyancy force and force of gravity on
said flow element (10) and said valve member (7) is
in a direction of gravity when said flow element (10)
is submerged in water and said valve member (7) is
in said closed configuration.

A water faucet (1) according to any of the preceding
claims, wherein said faucet pipe (4) has an internal
cross-sectional pipe area transverse to said flow di-
rection (5), wherein said flow element (10) has a
cross-sectional element area transverse to said flow
direction (5), wherein said cross-sectional element
area is at least 15 percent of said cross-sectional
pipe area, for example at least 25 percent, for exam-
ple at least 35 percent, such as at least 45 percent.

A water faucet (1) according to any of the preceding
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claims, wherein said water faucet (1) further com-
prises a manual control valve (21) for regulating flow
from said at least one faucet inlet (3) to said faucet
outlet (2).

A water faucet (1) according to any of the preceding
claims, wherein said valve seat (6) is located at a
bottom level of said faucet interior (8).

A water faucet (1) according to any of the preceding
claims, wherein said water faucet (1) is a shower
faucet (20).

A method for shifting a valve member (7) of a water
faucet (1), said method comprising the steps of:

positioning said valve member (7) ata valve seat
(6), wherein said valve member (7) is in an open
configuration relative to said valve seat (6),
wherein said open configuration fluidly couples
a faucet interior (8) of said water faucet (1) to a
faucet exterior (9) of said water faucet (1);
connecting said valve member (7) to a flow el-
ement (10);

positioning said flow element (10) in a faucet
pipe (4) of said water faucet (1);

providing water flow in said faucet pipe (4) in a
flow direction (5) from at least one faucet inlet
(3) of said water faucet (1) to a faucet outlet (2)
of said water faucet (1); and

shifting said valve member (7) from said open
configuration to a closed configuration relative
to said valve seat (6) at least partly via fluid flow
drag of said flow element (10) by said water flow,
wherein said closed configuration fluidly seals
said faucet interior (8) from said faucet exterior

9).

A method according to claim 12, wherein said meth-
od comprises a step of terminating said water flow
to reduce said fluid flow drag of said flow element
(10), thereby reducing support of said valve member
(7) in said closed configuration.

A valve assembly, preferably for a water faucet (1)
according to any of claims 1-11, said valve assembly
comprising:

a valve seat (6) having an inner seat aperture
(29);

a valve member (7);

aconnecting rod (12) fixed to said valve member
(7), wherein the connecting rod (12) has a rod
diameter allowing insertion through said inner
seat aperture (29), wherein the valve member
(7) is arranged to provide a fluid seal collectively
with said valve seat (6) to restrict fluid flow
through said inner seat aperture (29) when said
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13

connecting rod (12) is inserted through said in-
ner seat aperture (29); and

aflow element (10) arranged on said connecting
rod (12).

15. Use of a valve assembly according to claim 14 in a

water faucet (1), preferably a domestic outdoor water
faucet (1).
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Application Number

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-5, 7-13(completely); 6 (partially)

A water faucet for domestic outdoor use, said water faucet
comprising: a faucet outlet;at least one faucet inlet;a
faucet pipe fluidly coupling said faucet outlet with said at
least one faucet inlet, wherein said faucet pipe internally
defines a flow direction from said at least one faucet inlet
to said faucet outlet;a valve seat;a valve member positioned
at said valve seat, wherein said valve member is shiftable
from an open configuration to a closed configuration
relative to said valve seat, wherein said open configuration
fluidly couples a faucet interior of said water faucet to a
faucet exterior of said water faucet, wherein said closed
configuration fluidly seals said faucet interior from said
faucet exterior; and a flow element connected to said wvalve
member and positioned at least partly within said faucet
pipe.

2. claims: 14, 15 (completely); 6(partially)

A valve assembly, preferably for a water faucet according to
any of claims 1-11, said valve assembly comprising: a valve
seat having an inner seat aperture;a valve member;a
connecting rod fixed to said valve member, wherein the
connecting rod has a rod diameter allowing insertion through
said inner seat aperture, wherein the valve member is
arranged to provide a fluid seal collectively with said
valve seat to restrict fluid flow through said inner seat
aperture when said connecting rod is inserted through said
inner seat aperture; and a flow element arranged on said
connecting rod.
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