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(54) Improvements in sprayed water distribution

(57)  This invention relates to a shower head (2) that
has a shower head inlet (4) for receiving a flow of water
and at least two outlet openings (8, 10). A vortex chamber
(12) is associated with each outlet opening. Each vortex
chamber (12) has at least one substantially tangential
vortex inlet (32) for receiving water from the shower head

inlet (4) and an axial vortex outlet (30) leading directly to
an outlet opening (8, 10) aligned with the axial vortex
outlet (30). The outlet openings (8, 10) are positioned
such that the water emitting each opening impinges on
the flow of the water emitting from at least one other open-

ing.
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Description

[0001] The present invention relates to sprayed water
distribution, in particular to improved sprayed water dis-
tribution from shower heads.

[0002] Conventional shower heads distribute water in
a spray pattern therefrom through a plurality of holes.
This forms a regular pattern of water distribution of drop-
lets or a quite regular size. While such shower heads
provide adequate distribution of water in higher flow en-
vironments, in conditions where there is only a low flow
of water the water distribution, and in particular the wetted
surface area provided by the water emitting from the
shower head is poor and does not provide for a good
showering experience.

[0003] Itis the purpose of the present invention to pro-
vide a shower head that has improved water distribution,
in particular with low flow rates.

[0004] According to the present invention there is pro-
vided a shower head having a shower head inlet for re-
ceiving a flow of water and at least two outlet openings,
a vortex chamber associated with each outlet opening,
each vortex chamber having a substantially tangential
vortex inlet for receiving water from the shower head inlet
and an axial vortex outlet leading directly to an outlet
opening aligned with the axial vortex outlet, wherein the
outlet openings are positioned such that, in use, water
exiting each outlet opening impinges on the flow of the
water emitting from at least one other outlet opening.
[0005] As the water exiting the outlet openings has a
radial component to its flow and as these radial flows
impinge upon one another a random dispersion of drop-
lets of different sizes is achieved. This random dispersion
and random droplet size causes a dispersed water dis-
tribution that falls in anirregular flow pattern thatimproves
the showering experience as, for a user the water will
directly wet their entire skin as opposed to regular drop-
lets of water falling in a regular pattern. Furthermore the
vortex chamber technology accelerates the water flow
without the need to pass it through very small holes
which, in low pressure and low flow situations further de-
creases the flow rate due to the induced back pressure.
[0006] Preferably rotary movement of the water in the
vortex induces the water to exit the outlet openings sub-
stantially as a continuous sheet of water prior to disinte-
grating into a spray and the outlet openings are posi-
tioned such that the water exiting from each outlet open-
ing impinges on the flow of the water exiting from the
other outlet opening prior to the continuous sheet of water
disintegrating into a spray.

[0007] Impingement during the phase of the water flow
prior to the flow disintegrating into individual droplets en-
sures maximum interference between fluid flow exiting
the outlet openings.

[0008] In a preferred embodiment the vortex chamber
and outlet openings cause the rotating water exiting each
outlet opening to, in use, follow a divergent/convergent
flow path wherein the water initially diverges as it exits
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each nozzle and then converges back upon itself before
dispersing in a spray and the water exiting from each
outlet opening impinges on the flow of the water exiting
from the at least one other outlet opening prior to the
water converging back upon itself. In one preferred em-
bodiment the flow path between the axial vortex outlet
and the outlet opening may be outwardly tapered so that
its diameter increases as the water moves towards the
outlet opening.

[0009] In this initial convergent/divergent part of the
flow the fluid flow is confined to a relatively compact area
and as such results in maximum interference of the flows,
which results in the flows breaking up into a randomly
distributed spray pattern.

[0010] Preferably, in use, water exiting each outlet
opening impinges on the flow of the water emitting from
atleast one other outlet opening at a flow rate inthe range
of 2 litres per minute to 6 litres per minute. It is at these
low flow rates that conventional type showers give par-
ticularly poor showering experiences and wherein the
beneficial effect of the present invention is most advan-
tageous. The effect of the present invention at these low
flow rates is comparable to traditional type shower heads
operating at higher flow rates.

[0011] Preferably the outlet openings each have a
chamfered edge.

[0012] The diameter of the axial vortex outlet may be
in the range of 10 to 90 % of the vortex chamber diameter,
preferably in the range of 40 to 90%. Alternatively, or
additionally, the distance between the axial vortex outlet
and the outlet opening may be in the range of 1 to 3 times
the axial vortex outlet diameter.

[0013] In one preferred arrangement the outlet open-
ings are radially arranged about a common mid point and
the outlet openings are angled towards said mid point.
The angle may be in the region of 1 to 30 degrees, pref-
erably 4 to 15 degrees. By angling the openings towards
one another, not only is a greater impingement achieved
but the outer diameter of the spray pattern is reduced
and a more concentrated spray pattern is achieved.
[0014] Inone preferred arrangement the edge to edge
separation of the outlet openings is in the range of 3 to
6 times the outlet opening diameter.

[0015] In a preferred embodiment each vortex cham-
ber comprises a plurality of equally spaced tangential
inlets.

[0016] By using a number of equally spaced tangential
inlets a far more even radial flow is produced which is
particularly beneficial in achieving an even flow out of the
nozzle. In particular, when the flow from the nozzle pro-
duces a thin continuous sheet of water, a plurality if tan-
gential vortex inlets is beneficial for achieving an even
and regular sheet of water.

[0017] In one embodiment the outlet openings com-
prise nozzles that extend from the shower head.

[0018] Specific embodiments of the invention are de-
scribed below, without limitation, with reference to the
drawings, in which:
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Figure 1 shows a shower head in accordance with
the invention having two outlet openings;

Figure 2 shows a shower head in accordance with
the invention having three outlet openings;

Figure 3 shows a shower head in accordance with
the invention having four outlet openings;

Figure 4 shows a Cross section through the flow of
adjacent outlet openings;

Figure 5 shows a cross section through the shower
head of Figure 1; and

Figure 6 shows an exploded view of the shower head
in accordance with the invention

[0019] Referring to Figure 1 a shower head 2 is shown
having an inlet 4 for water, an handle 6 by which a user
can hold the shower head, or by which it can be attached
t a shower raiser rail in the conventional manner, and two
outlet openings 8, 10 through which water can exit the
shower head. Figures 2 and 3 show similar shower heads
with three and four outlet openings respectively. It will be
appreciated by the skilled person that more outlet open-
ings can be used.

[0020] Referring now also to Figures 4 and 5, water
enters the shower head via the inlet 4, passes up the
handle and splits into flow paths each feeding a vortex
chamber 12 associated with each outlet opening 8, 10.
The water enters the vortex chamber tangentially, spins
in the chamber 12 and exits via vortex chamber outlet
14. the spinning water flows then pass through a short
channel 16 and exit the shower head 2 via the outlet
openings 8, 10. The outlet openings each 8, 10 have a
chamferedinner edge 18. The water exits the outlet open-
ing 8, 10 itdoes so in a convergent/divergent flow pattern.
The water initially diverges 14 and then converges 16
back in on itself. The exact reason or this is not fully es-
tablished but it is believed to be because the water exits
the outlet opening 8, 10 in a sheet that later breaks down
into droplets, the water pattern exiting the outlet opening
8, 1 in a diverging rotating sheet has a surface tension
associated therewith and the divergent/convergent flow
experienced is a result of this surface tension and the
rotational water flow at the point of exit from the outlet
opening. Irrespective of the cause of this effect the flow
acts in this manner.

[0021] Atsome pointthe sheetof water will break down
into random droplets (see Figure 6), either before the
pointof re-convergence or atthe point of re-convergence,
depending on the exact flow rate. The outlet openings 8,
10 are spaced such that the flows from adjacent openings
impinge on one another in this initial pat of the water flow
before the sheet of water breaks down into random drop-
lets, preferably in the divergent flow section 14. This flow
impingement assists in the breaking down of the flow but

10

15

20

25

30

35

40

45

50

55

alsoresultsin a spray distribution thatis much more even.
If for example the flows did not impinge then after the
point of re-convergence the spray pattern of the shower
head 2 would be that of two divergent rings of water. The
impingement breaks this down and avoids potential "dry
spots" within the spray pattern.

[0022] The angle and size of the chamfer 18 on the
inner edge of the outlet openings can be modified to
change the shape and size of the divergent/convergent
spray pattern. The exact dimensions required will be de-
pendant on a number of factors including the flow rate of
water, the size of the orifices and the separation of the
orifices 8, 10 and can be achieved through empirical ex-
perimentation. By way of example a two outlet shower
head with outlet openings of 5mm diameter and 30mm
edge to edge outlet separation with the outlets angled
towards one another at 5 degrees.

[0023] As stated above the outlet openings 8, 10 are
angled slightly towards one another. This assists in the
impingement of the water exiting the openings and helps
concentrate water towards the centre of the spray distri-
bution.

[0024] The vortex chambers 12 comprise a main cy-
lindrical shaped chamber having a tangential inlet and
an axial vortex outlet, the diameter of the axial vortex
outlet is in the range of 40 to 90% of the vortex chamber
diameter. From the axial vortex outlet a short length of
flow path 20 leads to the outlet openings that have the
form of small nozzles 22 the length of the flow path 20
will depend on the design parameters, flow rate etc but
typically will be in the range of 1 to 3 times the axial vortex
outlet diameter. If it is much longer then the rotational
element of the water flow becomes decreased due to
frictional losses as the water passes through the flow
path 20.

[0025] The invention allows a showering experience
of good quality using substantially lower flow rates, and
thus consuming less water and energy to heat it with,
than conventional showers. Not only, therefore, does the
shower head enable improved showering where only a
low flow rate of water is available but generally permits
showering to be undertaken in a manner that conserves
both energy and water, thereby benefitting the environ-
ment.

[0026] Referring to Figure 7 an exploded view of the
shower head 2 is shown comprising three main parts,
the handle moulding 24, the spray head 26 and a distrib-
utor plate 28. When assembled the distributor plate 28
is sandwiched between the handle moulding and the
spray head so that it is fully contained therein. As can be
seen the spray head has two vortex chambers therein,
each of which has a plurality of tangential inlet passages
32 leading thereinto and an axial vortex outlet (30). The
tangential inlet passages 32 ensure an even radial dis-
tribution of flow. The distributor plate 28 takes the main
flow and splits it into individual flows that enter each inlet
passage 32 and pass therefrom into the vortex cham-
bers. Seals 34 are placed between the distributor plate
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28 and the spray head 26 to ensure a fluid tight connec-
tion. The entire shower head is then held together by
screws 36, although it may alternatively be secured to-
gether by other means, for example adhesives or plastic
welds.

Claims

1. A shower head having a shower head inlet for re-
ceiving a flow of water and at least two outlet open-
ings,

a vortex chamber associated with each outlet open-
ing, each vortex chamber having at least one sub-
stantially tangential vortex inlet for receiving water
from the shower head inlet and an axial vortex outlet
leading directly to an outlet opening aligned with the
axial vortex outlet , wherein

the outlet openings are positioned such that the wa-
ter emitting each outlet opening impinges on the flow
of the water emitting from at least one other opening.

2. A shower head according to claim 1 wherein rotary
movement of the water in the vortex induces the wa-
ter to exit the outlet openings substantially as a con-
tinuous sheet of water prior to disintegrating into a
spray and wherein outlet openings are positioned
such that the water emitting from each outlet opening
impinges on the flow of the water emitting from the
other outlet opening prior to the continuous sheet of
water disintegrating into a spray

3. Ashowerhead according to claim 1 or claim 2 where-
in the vortex chamber and outlet openings cause the
rotating water exiting each outlet opening to follow
a divergent/convergent flow path wherein the water
initially diverges as it exits each nozzle and then con-
verges back upon itself before dispersing in a spray
and wherein the water emitting from each outlet
opening impinges on the flow of the water emitting
from the other outlet opening prior to the water con-
verging back upon itself.

4. A shower head according to any previous claim
wherein the water emitting from each outlet opening
impinges on the flow of the water emitting from at
least one other outlet opening at a flow rate in the
range of 2 litres per minute to 6 litres per minute.

5. A shower head according to any previous claim
wherein the outlet openings each have a chamfered
edge.

6. A shower head according to any previous claim
wherein the diameter of the axial vortex outlet is in
the range of 40 to 90 % of the vortex chamber diam-
eter.
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7.

10.

11.

12.

A shower head according to any previous claim
wherein the distance between the axial vortex outlet
and the outlet opening is in the range of 1 to 3 times
the axial vortex outlet diameter.

A shower head according to any previous claim
wherein the outlet openings are radially arranged
about a common mid point and the outlet openings
are angled towards said mid point.

A shower head as claimed in claim 8 wherein the
angle is in the region of 1 to 30 degrees.

A shower head wherein the outlet openings comprise
nozzles that extend from the shower head.

A shower head according to any preceding claims
wherein each vortex chamber has a plurality of inlet
passageways, each terminating in a substantially
tangential vortex inlet.

A shower head according to any previous claim
wherein there is a flow path between each axial vor-
tex outlet and the associated outlet opening that ta-
pers outwardly towards the outlet opening.
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