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(54)  An air-water mixing shower

(57) A shower comprises a shower head (1) having
awaterinletand outlet holes (12), a connecting assembly
(2) connected with the shower head (1) and connectable
with a water inlet pipe and adapted to transfer water from
the inlet pipe to the water inlet of the shower head (1)
and to mix the water with air, the rotatable connecting
assembly (2) including a tubular external connector hav-
ing a first end connected to the water inlet of the shower
head (1), an internal expansion chamber (213) and a
second end, a ball rod (22) connected with the water inlet
pipe and with the expansion chamber (232) and forming
athrough hole and afirst air inlet (224) extending through
a side wall of the ball rod (22) into the through hole, a
tubular water guide rod (23) arranged inside the through
hole of the ball rod (22) and forming a Venturi shaped
distribution hole and expansion hole and a second air
inlet (234) extending through a side wall of the water
guide rod (23) into the expansion hole (232) for sucking
air in the water flow in the expansion hole, an annular
gap (233) defined between the water guide rod (23) and
the ball rod (22), wherein the first air inlet (224) connects
the annular gap (233) with the outside and the second
air inlet (234) connects the annular gap (233) with the
expansion hole (232).
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Description
Technical Field

[0001] The presentinvention concerns a water spray-
ing device, particularly a water-saving water-air mixing
shower of the kind that can be hold in a hand or connected
to a shower holder in a shower cabin or bathroom or
installed in a bathing equipment.

Background Art

[0002] There are known water-saving showers for wa-
ter spraying, which can be installed in a position above
a head position of a bather. The appearance, dimen-
sions, installation and operation of the known water-sav-
ing shower are almost the same as that of a traditional
shower for the same use, but without water-saving ca-
pabilities, except that an air admission and suction struc-
ture are added to the base structure of the traditional
shower, for transforming water pressure in kinetic force
which sucks in air, so that water and air are thoroughly
mixed and sprayed at a high speed after puffing. The
known water-saving showers have the following advan-
tages:

- low flow rate and large spraying range, which reduc-
es water consumption and saves water efficiently;

- gentle water spraying, which avoids the feel of pain
due to strong jetting, improves water comfort and
prevents water splash;

- increasein oxygen contentin water, which promotes
blood circulation, plays a role in health care, and
avoids the occurrence of hypoxia in children, aged
and infirm persons during shower bathing;

- skin massage and deep skin cleansing when the ox-
ygen-rich water bubbles pop on the skin.

[0003] Generally, in known water-saving showers an
air inlet is provided and a sealing sleeve or a rubber cup
is installed, which prevents the water from flowing back
into the air inlet and from leaking out. At the time of air
admission to the flow of water, the air flow pushes the
sealing sleeve or rubber cup in an open position and en-
ters the mixing chamber. When the water flows back to-
wards the air inlet, the water flow pushes the sealing
sleeve or rubber cup to a closed position in which the air
inlet is closed, thereby preventing the water from leaking
out. However, this known structure is complex, the man-
ufacturing and assembly process is cumbersome and
expensive, the air admittance is not always unobstructed
due to the risk of sudden blockage of the sealing sleeve
orrubber cup, thus negatively affecting the air-water mix-
ing effect of the known showers. Moreover, the sealing
sleeve or rubber cup of the known showers becomes
easily worn and loses its elasticity during long-term use,
thus negatively affecting the water sealing effect.
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Summary of the Invention

[0004] The object of the presentinvention is to provide
a water spraying device, particularly an air-water mixing
water-saving shower having features such as to at least
partially overcome the deficiencies of the prior art.
[0005] A particular object of the present invention is to
provide a water spraying device, particularly an air-water
mixing water-saving shower, which has a simplified struc-
ture.

[0006] A further particular object of the present inven-
tion is to provide a water spraying device, particularly an
air-water mixing water-saving shower, having an im-
proved air-water mixing effect.

[0007] A yet further particular object of the present in-
vention is to provide a water spraying device, particularly
an air-water mixing water-saving shower, which effec-
tively avoids water leakage.

[0008] These and other objects are achieved by a wa-
ter spraying device, particularly an air-water mixing wa-
ter-saving shower, according to claim 1.

[0009] The dependent claims concern advantageous
embodiments.
[0010] In accordance with an aspect of the invention,

a shower is provided which comprises:

- ashower head having a water inlet and outlet holes,

- arotatable connecting assembly connected with the
shower head and connectable with a water inlet pipe,
the connecting assembly being adapted to transfer
waterfrom the inlet pipe to the waterinlet of the show-
er head and to mix the water with air, wherein the
rotatable connecting assembly includes:

- atubular external connector having a first end con-
nected to the water inlet of the shower head, an in-
ternal expansion chamber and a second end,

- aballrod forming a water inlet end connectable with
the water inlet pipe and a ball end rotatably received
in the expansion chamber, a through hole extending
from the water inlet end to the ball end and a first air
inlet extending through a side wall of the ball rod into
the through hole in a region between the water inlet
end and the ball end,

- atubularwater guide rod arranged inside the through
hole of the ball rod and forming a distribution hole
and an expansion hole downstream the distribution
hole, as well as a second air inlet extending through
a side wall of the water guide rod into the expansion
hole, wherein a flow section of the expansion hole
is greater than a flow section of the distribution hole
for sucking air by Venturi effect through the second
air inlet into the expansion hole and mixing the
sucked air with the water flow in the expansion hole,

- an annular gap defined by an internal surface of the
ball rod, an external surface of the water guide rod
and first and second gaskets arranged between the
water guide rod and the ball rod, wherein the first air
inlet connects the annular gap with the outside and
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the second air inlet connects the annular gap with
the expansion hole.

By adopting a structure with dual air inlets and an inter-
posed annular gap, water overflow or water backflow into
the air inlets can be prevented without additional elastic
sealing components.

The air admission to the expansion hole is unobstructed
and the air-water mixing effect is improved. Moreover,
the annular gap provides a containing space for a water
backflow, thereby preventing undesired leakage through
the air inlet. The structure of the shower is simple and
reliable, and the manufacturing and assembly process
is simplified, thus reducing the production cost.

In accordance with an aspect of the invention, the through
hole of the ball rod may be tapered from a larger inlet
end to a smaller outlet end an form one or more internal
steps on which the water guide rod may rest. In this way
a correct relative positioning between the water guide
rod and the ball rod is assured and the assembling of the
shower simplified. In accordance with an aspect of the
invention, the water guide rod forms multiple distribution
holes adapted to divide the water flow in multiple smaller
flows to further improve mixing with the sucked air.
[0011] In accordance with a further aspect of the in-
vention, the first air inlet opens into the annular gap at a
higher level than the opening of the second air inlet into
the annular gap, thereby providing a height difference
which creates a hydrostatic resistance against a water
backflow through the air inlets.

[0012] These and other objects and advantages of the
present invention shall be made apparent from the ac-
companying drawings and the description thereof, which
illustrate embodiments of the invention and, together with
the general description of the invention given above, and
the detailed description of the embodiments given below,
serve to explain the principles of the present invention.

Brief Description of Figures

[0013]

- Figure 1is an exploded view of a shower in accord-
ance with an embodiment;

Figure 2is a schematic perspective view of the show-
erin figure 1;

- Figure 3 is a cross-sectional view of the shower in
Figure 2 along the line A-A;

- Figure 4 is a cross-sectional view of the shower in
Figure 2 along the line B-B;

- Figure 5 is a schematic perspective view of a ball
rod of the shower in accordance with an embodi-
ment;

- Figure 6 is a schematic perspective view of a water
guide rod of the shower in accordance with an em-
bodiment;

- Figure 7 is a cross-sectional view of a sub-assembly
of a shower containinga ball rod, water guide rod,
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upper gasket and lower gasket in accordance with
an embodiment.

Detailed Description of Embodiments

[0014] With reference to Figures 1 - 7, an air mixing
water-saving shower comprises a shower head 1, a ro-
tatable connecting assembly 2, a tubular external con-
nector 21, a ball rod 22 and a water guide rod 23.
[0015] The shower head 1 is provided with or forms a
waterinlet 11 and atleast one or a plurality of water outlet
holes or spout holes 12.

[0016] The rotatable connecting assembly 2 is (pref-
erably removably) connected to the shower head 1 and
(preferably removably) connectable with an inlet pipe 30,
and configured such that the water conveyed through the
inlet pipe 30 is transferred through the connecting as-
sembly 2, inside which the water is mixed with air, to the
water inlet 11 of the shower head 1.

[0017] In accordance with an embodiment, the rotata-
ble connecting assembly 2 includes a tubular external
connector 21 having a lower or first end 211 fixed on the
water inlet 11 of the shower head 1 and an upper or sec-
ond end 212 which may form a retaining bayonet 214.
The external connector 21 forms an internal expansion
chamber 214 in flow connection with the water inlet 11
of the shower head 1.

[0018] The rotatable connecting assembly 2 further in-
cludes a ball rod 22 defining a through hole 221 which
may taper, e.g. in a stepped manner, from a greater first
or upper opening 225 at a first or upper end of the ball
rod 22 to a smaller second or lower opening 226 at a
second or lower end of the ball rod 22, wherein one (pref-
erably the first) end of the ball rod 22 forms a water inlet
end 222 which is connected or connectable with the water
inlet pipe 30 (e.g. by thread engagement of an internal
thread 227 of the water inlet end 22 with an external
thread 31 of the water inlet pipe 30), and the other (pref-
erably second) end forms a rotatable ball portion or ball
end 223 which is at least partially received, e.g. clamped,
in the expansion chamber 213 of the external connector
21.

[0019] The bayonet 214 or other retaining means, e.g.
a retaining nut, a retaining collar or a retaining ring or
gasket, retains the ball end 223 in rotatable or spherically
rotatable engagement with the expansion chamber 213
of the external connector 21 and prevents the ball end
223 from detaching or escaping from the expansion
chamber 213. The water inlet end 222 of the ball rod 22
extends from the second or upper end 212 of the external
connector 21, e.g.from the retaining means, such as bay-
onet 214, and connects with the water inlet pipe 30, en-
suring a free shower water flow path, while the water inlet
end 222 can rotate in a certain rotational range with re-
spect to the external connector 21. The ball rod 22 further
forms one or more first air inlets 224, which extend, e.g.
radially, through a side wall of the ball rod 22 from its
outside into the (preferably stepped) through hole 221,
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preferably in a region between the water inlet end 222
and the ball end 223.

[0020] The rotatable connecting assembly 2 further in-
cludes a water guide rod 23 arranged in said through
hole 221 of the ball rod 22, preferably resting on a step
formed in the through hole 221. The water guide rod 23
forms a passage channel and has an inlet end or upper
end 235 forming a water inlet opening of the passage
channel, and one or more distribution holes 231 formed
downstream or below the water inlet opening in the pas-
sage channel, e.g. in aninternal wall 236. The distribution
holes are preferably configured to divide the water flow
entering the water inlet opening into multiple smaller
flows. Downstream the distribution hole or holes 231 or,
in other words, below the internal wall 236, the passage
channel forms an expansion hole 232 or expansion
space having a flow section (in other words: a cross-
sectional area normal to the direction of flow) greater
than the flow section or sum of the flow sections of the
distribution hole or holes 231. The water guide rod 23
further forms one or more second air inlets 234, which
extend, e.g. radially, through a side wall of the water guide
rod 23 from its outside into the expansion hole 232.
[0021] Such a Venturi type variation of flow section
within the passage channel of the water guide rod 23
makes it possible to suck air through the second air inlet
234 into the expansion hole 232 and mix the sucked air
inside the expansion hole 232 with the multiple small wa-
ter flows coming out of the distribution holes 231.
[0022] Afirstoruppergasket 24 and a second or lower
gasket 25 are arranged between the water guide rod 23
and the ball rod 22 and, possibly, fixed (e.g. received in
annular grooves) on corresponding first and second an-
nular projections 237, 238 formed in an external surface
of and extending all around the water guide rod 23, such
that an internal surface of the through hole 221 of the ball
rod 22, the external surface of the water guide rod 23,
the first (upper) gasket 24 and the second (lower) gasket
25 form an annular gap 233 around the water guide rod
23, wherein the annular gap 233 is flow-connected
through the first air inlet 224 with the outside of the ball
rod 22, and through the second air inlet 234 with the
expansion hole 232.

[0023] When the shower is turned on, the shower be-
gins spraying water through the spout holes 12. The wa-
ter flows from the inlet pipe 30 into the distribution holes
231 which divide the water into multiple small water flows.
The multiple small water flows flow into the expansion
hole 232, thereby generating a Venturi type depression
in the expansion hole 232 and sucking air through the
first air inlet 224, the annular gap 233 and the second air
inlet 234 into the expansion hole 232. After entering the
expansion hole 232, the sucked air is mixed with the mul-
tiple water flows coming from the distribution holes 231
so as to achieve an excellent and efficient air-water mix-
ing effect.

[0024] In order to ensure a sufficient mechanical
strength of the ball rod 22 while at the same time increas-
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ing the air flow into the water-air mixture, two opposite
first air inlets 224 may be provided in the ball rod 22. In
this embodiment, even if the shower head 1 is rotated in
a position which may partially obstruct one of the two first
airinlets 224, the other one 224 of the first air inlets would
still remain unobstructed.

[0025] To achieve a better water-air mixing effect and
agreaterwater-air contactarea, multiple second air inlets
234 may be provided, e.g. uniformly circumferentially dis-
tributed around the water guide rod 23, so that a greater
amount of air can be sucked in from the outside. When
water flows from the distribution holes 231 into the ex-
pansion hole 232, air and water are well and uniformly
mixed within the available space inside the expansion
hole 232.

[0026] To prevent undesired leakage of water through
the air inlets, an exit of the first air inlet 224 is located in
the gap 233 at a level which is higher than the level of
an entrance of the second air inlet 234 in the gap 233,
so that there is a height difference between the first and
second air inlets.

[0027] To improve mixing of water and air, the exit of
the second air inlet 234 is located in an upper region, e.
g. in an upper fourth or fifth of the height of the expansion
hole 232, and an exit axis or exit direction of the second
air inlet 234 is at least approximately perpendicular to
the outflow direction of the distribution hole 231.

[0028] In order to divide the water flow into multiple
small flows, multiple distribution holes 231 may be pro-
vided in the water guide rod 23. These distribution holes
231 may be uniformly spaced both radially and circum-
ferentially, so that the divided flows are uniformly spaced
and a greater contact surface is provided between the
water and the air to facilitate them mixing.

[0029] Inaccordance with an embodiment, the shower
head 1 comprises a front cover 13 with multiple, prefer-
ably uniformly arranged, spout holes 12 and a back cover
14 with the water inlet 11. The front cover 13 and the
back cover 14 are tightly fitted together to form an outflow
chamber. A rubber insert 15 may be arranged in the out-
flow chamber, which rubber insert 15 forms a system of
water guide channels interconnected to the spout holes
12 of the front cover 13.

[0030] Forthe connection of the external connector 21
to the back cover 14, a threaded tubular internal connec-
tor 16 may be installed in the shower head 1. A threaded
(upper) end of the internal connector 16 extends through
the water inlet 11 of the shower head 1 and may be
screwed into or onto the external connector 21. In this
specific embodiment, the connecting assembly 2 may
include a threaded adapter ring 28 screwed both with the
lower end 211 of the external connector 21 and with the
internal connector 16, as well as a locking screw or dowel
281 for locking the threaded adapter ring 28 on the ex-
ternal connecter 21, so as to fix the straight tubular ex-
ternal connector 21 on the water inlet 11 of the back cover
14.

[0031] In order to make the ball rod 22 rotate more
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freely in the expansion chamber 213 of the external con-
nector 21 and avoid water leakage therebetween, the
expansion chamber 213 may be provided with a gasket
26 matching the end face of the ball end 223.

[0032] To prevent water leakage at the water inlet 11
of the back cover 14 of the shower head 1, a water inlet
gasket 27 may be arranged between the external con-
nector 21 and the back cover 14.

[0033] In an advantageous embodiment, an external
connector gasket 29 may be arranged inside the external
connector 21 between the threaded adapter ring 28 and
the ball end 223 of the ball rod 22.

The water spraying device, in particular the shower, ac-
cording to the presentinvention has multiple advantages.
The dual air inlets with an interposed annular air chamber
make it possible to obviate the need of an elastic sealing
component to prevent water leakage. A containing space
for a water backflow is provided, thus preventing leakage
through the air inlet in case a water level builds up inside
the shower. The structure is simplified and more reliable
with respect to the prior art air-water mixing showers, and
the manufacturing and assembly process is simplified,
thus reducing the production costs. Last but not least, an
unobstructed air admission is assured and the air-water
mixing effect is improved.

[0034] Although preferred embodiments of the inven-
tion have been described in detail, it is not the intention
of the applicant to limit the scope of the invention to such
particular embodiments, but to cover all modifications
and alternative constructions falling within the scope of
the claims.

Claims
1. An air mixing water-saving shower, comprising:

-ashower head (1) having a water inlet (11) and
outlet holes (12),

- arotatable connecting assembly (2) connected
with the shower head (1) and connectable with
awater inlet pipe (30), the connecting assembly
(2) being adapted to transfer water from the inlet
pipe (30) to the water inlet (11) of the shower
head (1) and to mix the water with air, wherein
the rotatable connecting assembly (2) includes:

- a tubular external connector (21) having a
first end (211) connected to the water inlet
(11) of the shower head (1), an internal ex-
pansion chamber (213) and a second end
(212),

- a ball rod (22) forming a water inlet end
(222) connectable with the water inlet pipe
(30) and a ball end (223) rotatably received
in the expansion chamber (213), a through
hole (221) extending from the water inlet
end (222) to the ball end (223) and a first
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air inlet (224) extending through a side wall
of the ball rod (22) into the through hole
(221) in a region between the water inlet
end (222) and the ball end (223),

- a tubular water guide rod (23) arranged inside
the through hole (221) of the ball rod (22) and
forming a distribution hole (231) and an expan-
sion hole (232) downstream the distribution hole
(231), as well as a second air inlet (234) extend-
ing through a side wall of the water guide rod
(23) into the expansion hole (232), wherein a
flow section of the expansion hole (232) is great-
er than a flow section of the distribution hole
(231) for sucking air by Venturi effect through
the second airinlet (234) into the expansion hole
(232) and mixing the sucked air with the water
flow inside the expansion hole (232),

- an annular gap (233) defined by an internal
surface of the ball rod (22), an external surface
of the water guide rod (23) and first and second
gaskets (24, 25) arranged between the water
guide rod (22) and the ball rod (22), wherein the
first air inlet (224) connects the annular gap
(233) with the outside and the second air inlet
(234) connects the annular gap with the expan-
sion hole (232).

The air mixing water-saving shower of Claim 1,
wherein the ball rod (22) forms two opposite first air
inlets (224).

The air mixing water-saving shower of Claim 1 or 2,
wherein the water guide rod (23) forms multiple sec-
ond air inlets (234) uniformly distributed around a
circumference of the water guide rod (23).

The air mixing water-saving shower of any one of
the preceding claims, wherein an exit of the first air
inlet (224) is arranged in the annular gap (233) at a
level which is higher than the level of an entrance of
the second air inlet (234) in said gap (233), so that
there is a height difference between the first and sec-
ond air inlets.

The air mixing water-saving shower of any one of
the preceding claims, wherein an exit of the second
air inlet (234) is arranged in an upper region of the
expansion hole (232), and an exit direction of the
second air inlet (234) is approximately perpendicular
to an outflow direction of the distribution hole (231).

The air mixing water-saving shower of claim 5,
wherein the exit of the second air inlet (234) is ar-
ranged in an upper fourth, preferably in an upper fifth
of the height of the expansion hole (232).

The air mixing water-saving shower of any one of
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the preceding claims, wherein the water guide rod
(23) forms multiple distribution holes (231).

The air mixing water-saving shower of any one of
the preceding claims, wherein the shower head (1)
comprises:

- afront cover (13) with multiple outlet holes (12)
and a back cover (14) forming said water inlet
(11), the front cover (13) and the back cover (14)
being connected to form an outflow chamber,

- a rubber insert (15) arranged in the outflow
chamber and forming a system of water guide
channels connected to the outlet holes (12).

The air mixing water-saving shower of any one of
the preceding claims, wherein a threaded tubular in-
ternal connector (16) is installed in the shower head
(1) and a threaded end of the internal connector (16)
extends through the water inlet (11) and is screwed
on the external connector (21).

The air mixing water-saving shower of any one of
the preceding claims, wherein the expansion cham-
ber (213) houses a gasket (26) matching the end
face of the ball end (223).

The air mixing water-saving shower of any one of
the preceding claims, wherein a water inlet gasket
(27) is arranged between the external connector (21)
and the back cover (14).

The air mixing water-saving shower of any one of
the preceding claims, wherein an external connector
gasket (29)is arranged inside the external connector
(21) between the threaded adapter ring (28) and the
ball end (223) of the ball rod (22).

The air mixing water-saving shower of any one of
the preceding claims, wherein said through hole
(221) tapers in a stepped manner from a greater first
opening (225) at the first end of the ball rod (22) to
a smaller second opening (226) at the second end
of the ball rod (22) and the guide rod (23) rests
against a step formed in said through hole (221).
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