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Description

Title of Invention: Shower head

This invention relates to shower heads.

It is well known that showering uses less water, and therefore less energy to heat the
water, that bathing. Nevertheless, there are concerns about the amount of water and
energy used when showering. For example, in an attempt to reduce water and energy
usage, federal regulations were introduced in the USA in 1992 limiting shower head
flow rate to 2.5 US gallons of water per minute (about 9.5 litres per minute), and some
cities are already imposing tighter regulations. However, many people find that such a
low flow rate does not provide them with a shower that feels sufficiently powerful. As
reported in an article in the online Wall Street Journal dated 13 November 2009,
consumers often remove the flow restrictor in the shower head to increase the flow rate
(and indeed the packaging provided with some shower heads includes details of how to
do this). Alternatively or additionally, they install more than one shower head in their
shower cubicle.

It is known that the apparent power of a shower can be improved by mixing air with
the water, for example by providing a turbine in the shower head, or by forcing the
water through a Venturi which draws air into the water flow.

It is also known from patent document WO2009/056887A1 that the apparent power
of the shower can be further improved by pumping air at a relatively high flow rate to
the shower head, forcing the air through a Venturi, and introducing water into the air
flow in the Venturi.

The type of shower head disclosed in W0O2009/056887A1 is shown schematically in
Figure 1 of the accompanying drawings. The shower head 10 has a relatively large
bore passageway 12 leading from a pressurised air hose 14 to a Venturi 16. Hot water
from a relatively small bore water hose 18 is introduced into the air flow in the region
of the throat 20 of the Venturi 16. In a divergent portion 22 of the Venturi 16, the water
breaks up into droplets, which then pass through a convergent nozzle 24 which ac-
celerates the droplets and reduces the noise produced by the shower head 10, before
the droplets are discharged as a powerful shower 26 from a discharge opening 28. The
shower head 10 is devoid of a rose across its discharge opening 28. The air supplied to
the shower head 10 may be heated, in which case the shower head 10 may be used,
after a shower, with air only, to dry the user. If the air is not heated during showering,
it may be necessary for the water temperature to be slightly higher than a conventional
shower for the user to feel the same effective temperature.

The arrangement disclosed in WO2009/056887A1 has many advantages over con-
ventional showers, as detailed in WO2009/056887A1, but most importantly it has a
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drastically reduced water consumption and energy consumption compared with a con-
ventional shower of the same apparent power.

The arrangement shown in Figure 1 may be perfectly satisfactory if the shower head
is fixed to a wall in a shower cubicle or above a bath tub. However, many people like
also to be able to hold a shower head by hand, for example when washing particular
parts of their body when showering, when washing their hair while taking a bath (if the
shower head is over the bath), or when washing a pet. The shower head therefore con-
veniently requires some form of handle. With most conventional shower heads, the
handle conveniently extends at approximately a right angle to the discharge direction
of the shower head, and the water flows from its hose connected to the distal end of the
handle through the handle to the discharge opening(s). However, with the arrangement
shown in Figure 1, due to the inclusion of the relatively large bore air passageway 12
and the Venturi 16 in the shower head 10 of Figure 1, either providing a handle around
the portion 30 of the air passageway 12 (as shown by the dash-dot lines 32) or as a
separate element for example extending at right angles to the divergent portion 22 of
the Venturi 16 and the convergent nozzle 24 (as shown by the dash-dot lines 34) would
result in the shower head being cumbersome.

An aim of the present invention, or at least of specific embodiments of it, is to
overcome this problem with the prior art.

In accordance with a first aspect of the present invention, there is provided a shower
head having, in common with the shower head of W0O2009/056887A1, a passageway
for a flow of pressurised air from a pressurised air supply, via a Venturi having a
convergent portion, throat and divergent portion, to a shower discharge opening, and a
passageway for a flow of water from a water supply to a water discharge opening in
the Venturi. By contrast to the shower head of W02009/056887A1, in the shower head
of the first aspect of the invention, the Venturi is such that, in use, the general direction
of the flow of air is turned through a substantial angle in the Venturi. This folding of
the Venturi, preferably at or adjacent its throat, and preferably though an angle of
between 45° and 135°, enables a compact configuration of shower head to be provided,
as will become apparent from the detailed description below.

The Venturi is preferably such that, in use, the general direction of the flow of air in
the divergent portion of the Venturi is along an axis.

In one embodiment of the invention, the Venturi is such that, in use, the general
direction of the flow of air in the convergent portion of the Venturi is also along an
axis, but an axis which is at said substantial angle to the flow axis of the divergent
portion of the Venturi. In this case, the shower head preferably includes an elongate
handle having a distal end for connection to the air supply, the convergent portion of

the Venturi being provided adjacent a proximal end of the handle and being sub-
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stantially aligned with the handle, and the air passageway extending through the handle
from the distal end of the handle to the convergent portion of the Venturi.

In another embodiment of the invention, the Venturi is such that, in use, the general
direction of the flow of air in the convergent portion of the Venturi is radially or
conically towards the throat of the Venturi. In a preferred form of this embodiment, the
shower head includes a housing having a rear wall, a frusto-conical wall is disposed
within the housing, with the frusto-conical wall tapering in a direction towards the rear
wall and being spaced from the rear wall. The convergent portion of the Venturi is
provided between the rear wall and the outer surface of the frusto-conical wall, and the
throat of the Venturi is provided at least in part between the rear wall and the smaller
diameter end of the frusto-conical wall. In a more preferred form, the divergent portion
of the Venturi is defined by the inner surface of the frusto-conical wall. In this case, the
air passageway preferably includes a plenum chamber upstream of the convergent
portion of the Venturi. Again, the shower head preferably includes an elongate handle
having a distal end for connection to the air supply, the plenum chamber being
provided adjacent a proximal end of the handle; and the air passageway extending
through the handle from the distal end of the handle to the plenum chamber. The
plenum chamber preferably surrounds the divergent portion of the Venturi. All of these
features add to the compactness of the shower head and also provide good symmetry in
the shower pattern.

The water discharge opening may be disposed in the throat of the Venturi, but more
preferably is disposed at or adjacent the beginning of the divergent portion of the
Venturi.

The shower head preferably further includes a convergent nozzle downstream of the
divergent portion of the Venturi. The nozzle can act to accelerate the droplets of water,
shape the shower pattern and reduce the noise produced by the shower head.

The shower head is preferably devoid of a rose of the like adjacent the shower
discharge opening.

In accordance with the second aspect of the invention, there is provided a shower
apparatus comprising: a shower head according to the first aspect of the invention, an
air blower, and a flexible air hose for connecting the air blower to the air passageway
of the shower head. A flexible water hose is preferably also provided for connecting a
water supply to the water passageway of the shower head. The water hose preferably
extends to the shower head within the air hose so that the water hose is concealed.

Specific embodiments of the present invention will now be described, purely by way
of example, with reference to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a shower head following the teachings of patent
document WO2009/056887A1:
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Figure 2 is a schematic diagram of a first arrangement of shower head in accordance
with the present invention;

Figure 3 is a schematic diagram of a second arrangement of shower head in accordance
with the present invention;

Figure 4 is an exploded sectioned side view of parts for making a shower head in ac-
cordance with the second arrangement of Figure 3;

Figure 5 is a sectioned view of a handle shown in Figure 4, taken on the section line
5-5 in Figure 4;

Figure 6 is an end view of the handle, as seen in the direction 6 shown in Figure 4;
Figure 7 is a sectioned view of one the parts shown in Figure 4, taken on the section
line 7-7 shown in Figure 4;

Figure 8 is similar to Figure 4, but with the parts assembled;

Figure 9 is a front view of the shower head of Figure 8;

Figure 10 is a rear view of the shower head of Figures 8 and 9;

Figure 11 is a schematic diagram of a third arrangement of shower head in accordance
with the present invention;

Figure 12 is a partly cut away isometric view of a shower head in accordance with the
third arrangement of Figure 11; and

Figure 13 is an exploded sectioned side view of parts for making a shower head in ac-
cordance with the third arrangement of Figures 11 and 12.

Referring to Figure 2, in the first exemplary arrangement of the invention, the shower
head 40 has a tubular handle 42 which can be coupled at its distal end to a hose 44 for
supplying pressurised air into the handle 42. A convergent portion 46 of a Venturi 48 is
formed at the other end of the handle 42. Rather than extending in the same direction
as the convergent portion 46 of the Venturi 48, the throat 50 of the Venturi 48 curves
through approximately a right angle, and then the divergent portion 52 of the Venturi
48 extends along an axis 53 at approximately a right angle relative to the axis 55 of the
handle 42 and the convergent portion 46 of the Venturi 48. The divergent portion 52 of
the Venturi 48 leads to a coaxial convergent nozzle 54 having a discharge opening 56.
The discharge opening 56 is completely open and devoid of a rose or the like. The
shower head 40 also includes a pipe 58, of substantially smaller bore than the bore of
the handle 42, extending from the distal end of the handle 42, through the handle 42
and the convergent portion 46 of the Venturi 48, and then curving through ap-
proximately a right angle through the throat 50 of the Venturi 48 to an open end 60
adjacent the beginning of the divergent portion 52 of the Venturi 48. The other end of
the pipe 58 is arranged to be coupled to a hose 62, within the air hose 44, for supplying
hot water at a relatively low pressure, for example with a head as small as 1 metre.

In operation of the arrangement of Figure 2, air passes through the handle 42 to the
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convergent portion 46 of the Venturi 48, where it accelerates and reduces in pressure,
and the flow of air is turned through approximately a right angle in the throat 50 of the
Venturi 48, before entering the divergent portion of the Venturi 48, where the air de-
celerates and increases in pressure. Hot water is introduced into the air flow from the
end 60 of the pipe 58. Due to the action of the Venturi 48, the air provides little back
pressure on the water in the pipe 58 and may indeed provide suction to assist in
drawing the water out of the pipe 58. As the water becomes entrained in the air flow, it
breaks up into droplets in the divergent portion 52 of the Venturi 48. The stream of air
and water droplets is then accelerated in the convergent nozzle 54, which also serves to
reduce the noise produced by the shower head 40, before the droplets are discharged as
a powerful shower 64 from the discharge opening 56.

From a comparison of Figures 1 and 2, it can be seen that the arrangement of Figure
2 is far more compact.

A potential problem with the arrangement of Figure 2 is that, due to the curving of
the throat 50 of the Venturi 48, the flow of water droplets through the divergent portion
52 of the Venturi 48 and the convergent nozzle 54 may be asymmetrical about the axis
of the divergent portion 52 and the convergent nozzle 54, resulting in the shower 64
being asymmetrical. The second arrangement of Figure 3 aims to avoid this potential
problem.

In the exemplary arrangement of Figure 3, a hollow, generally cylindrical body 66 is
provided and the proximal end of the handle 42 passes through a side wall 68 of the
body 66. The front end wall 70 of the body 66 is formed with the discharge opening
56, and the convergent nozzle 54 and divergent portion 52 of the Venturi 48 are
mounted in the body 66 behind the discharge opening 56. A frusto-conical wall 72
with a large half-angle is formed around the smaller diameter end of the divergent
portion 52 and is spaced from the rear end wall 74 of the body 66 with a spacing that
decreases slightly the closer to the axis of the body 66. The outer diameter of the
frusto-conical wall 72 is less than the internal diameter of the side wall 68 of the
cylindrical body 66 so that an annular gap 76 is formed between the periphery of the
frusto-conical wall 72 and the side wall 68 of the body 66. The area of the annular gap
76 between the periphery of the frusto-conical wall 72 and the side wall 68 of the body
66 is approximately equal to the cross-sectional area of the air passageway through the
handle 42. The area of the cylindrical gap between the periphery of the frusto-conical
wall 72 and the rear end wall 74 of the body 66 is also approximately equal to the
cross-sectional area of air passageway through the handle 42. The remaining space
inside the body 66 forms a plenum chamber 78. In use, air flows through the handle 42
into the plenum chamber 78, and then passes through the annular gap 76 into the space

between the frusto-conical wall 72 and the rear end wall 74 of the body 66 where the
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air flows conically (and almost radially) inwardly towards the axis of the cylindrical
body 66. The space between the frusto-conical wall 72 and the rear end wall 74
therefore forms the convergent portion 46 of the Venturi 48 due partly to the conical
shape of the wall 74 and partly to the radially inward flow of the air. The transition
between the convergent and divergent portions 46,52 forms the throat 50 of the Venturi
48, where the air flow turns through approximately a right angle. The rear end wall 74
of the body 68 is chamfered adjacent its centre to assist in turning the air flow in the
throat 50 of the Venturi 48. The water pipe 58 exits through the wall of the handle 42
adjacent the body 68 and leads behind the body 68, where it then enters the body 68
centrally through the rear end wall 74 of the body, with the end 60 of the pipe 58 being
adjacent the beginning of the divergent portion 52 of the Venturi 48 and being coaxial
with the divergent portion 52 of the Venturi 48 and the convergent nozzle 54.

The air flow in the arrangement of Figure 3 is therefore from the hose 44 through the
handle 42 to the plenum chamber 78. From the plenum chamber 78, the air flows
through the annular gap 76 into the convergent portion 46 of the Venturi 48, where the
air flows conically, almost radially, inwardly (in the general direction indicated by the
dash-dot lines 79 in Figure 3) and accelerates due to the narrowing of the space
between the frusto-conical wall 72 and the rear end wall 74 of the body 66 and due to
the conical or radial radial nature of the flow. The air then turns at the throat 50 into
the divergent portion 52 of the Venturi 48. Meanwhile, hot water flows from the hose
62 into the pipe 58 and is introduced into the air flow at the end 60 of the pipe 58 at the
start of the divergent portion 52 of the Venturi 48. Again, due to the action of the
Venturi 48, the air provides little back pressure on the water in the pipe 58 and may
indeed provide suction to assist in drawing the water out of the pipe 58. As the water
becomes entrained in the air flow, it breaks up into droplets in the divergent portion 52
of the Venturi 48. The stream of air and water droplets is then accelerated in the
convergent nozzle 54, which also serves to reduce the noise produced by the shower
head 40, before the droplets are discharged as a powerful shower 64 from the discharge
opening 56. Because the air flows into the throat 50 of the Venturi 48 approximately
uniformly from all radial directions, the flow of air and droplets through the divergent
portion 52 of the Venturi 48, the convergent nozzle 54 and the discharge opening 56 is
generally symmetrical.

An embodiment of the invention in accordance with the second arrangement of
Figure 3 will now be described in more detail with reference to Figures 4 to 10.

A first plastics moulding 80 generally in the form of a cylinder having one open end
forms the side wall 68 and rear end wall 74. A large hole 82 is formed in the side wall
68 of the moulding 80 to receive the handle 42, and a small hole is formed in the centre

of the rear end wall 74 to provide the end 60 of the water passageway. A second
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plastics moulding 84 provides the front end wall 70, the discharge opening 56 and the
convergent nozzle 54. A third plastics moulding 86 provides the divergent portion 52
of the Venturi 48 and the frusto-conical wall 72. The first, second and third mouldings
80,84.,86 are fixed together in the configuration shown in Figure 8.

A fourth plastics moulding 88 provides the handle 42. The moulding 88 is generally
tubular to provide the air passageway 90 through the handle 42. However, the wall of
the moulding 88 is thickened in one part and formed with a passageway 92 for hot
water extending from the distal end 94 of the handle 42 almost to its proximal end 96,
where the passageway exits outwardly through the wall of the handle 42. This
proximal end 96 of the handle 42 is fixed in the hole 82 in the side wall 68 of the first
moulding 80, and projects to some extent into the plenum chamber 78.

A fifth plastics moulding 98 has the form of an L-shaped channel and is fixed to the
first moulding 80 so as to communicate the water passageway 92 in the handle with the
end 60 of the water passageway in the Venturi 48, as shown in Figure 8.

A sixth plastics moulding 100 is fixed to the distal end 94 of the handle 42. The
moulding 100 provides a screw thread 102 to which a coupling 104 of the air hose 44
can be connected, and a nipple 106, communicating with the water passageway 92, to
which the hot-water hose 62 inside the air hose 44 can be fitted.

A third exemplary arrangement of shower head will now be described with reference
to Figures 11 to 13. The third arrangement is similar to the second arrangement except
in the following respects.

First, the convergent portion 46 and divergent portion 52 of the Venturi 48 and the
convergent nozzle 54 converge or diverge more steeply than in the first and second ar-
rangements of Figures 1 to 10. This conveniently enables a single frusto-conical wall
portion 108 to provide (i) on its internal surface the divergent portion 52 of the Venturi
48 and (ii) on its outer surface one of the walls of the convergent portion 46 of the
Venturi 48, the other wall of the convergent portion 46 of the Venturi 48 still being
provided by the rear end wall 74.

Second, a cylindrical duct portion 110 is provided between the divergent portion 52
of the Venturi 48 and the convergent nozzle 54.

Although not shown in Figures 11 and 12, a baffle may be provided at the distal end
of the handle 42 or in the plenum chamber 78 to deflect air away from the region of the
convergent portion 46 of the Venturi 48 nearest the handle 42.

With any of the arrangements of Figure 2, Figures 3 to 10 and Figures 11 to 13, the
air hose 44 is connected to an air blower driven by an electric motor which may be of
variable speed. The hot-water hose 62 is connected to a hot-and-cold mixer valve
which may be thermostatically controlled. The system may be provided with other
features as described in patent document WQO2009/056887A1, the content of which is
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incorporated herein by reference.

Many modifications and developments may be made to the arrangements described
above.

For example, a bracket may be provided for releasably mounting the shower head 40
on a wall in a shower cubicle of above a bath, and the handle 42 may be suitably
shaped for engagement with the bracket.

Although in Figure 2 the axes of the air flow directions in the convergent and
divergent portions 46,52 of the Venturi 48 are at right angles to each other, and in
Figure 3 the general plane of the air flow in the convergent portion 46 of the Venturi
48 is approximately at right angles to the axis of the air flow direction in the divergent
portion 52 of the Venturi 48, angles other than a right angle may be adopted, such as
an angle between 60° and 120°, or even an angle between 45° and 135°.

It should be noted that the embodiments of the invention have been described above
purely by way of example and that many modifications and developments may be

made thereto within the scope of the present invention
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Claims
A shower head (40) having:

a passageway for a flow of pressurised air from a pressurised air
supply, via a Venturi (48) having a convergent portion (46), throat (50)
and divergent portion (52), to a shower discharge opening (56); and a
passageway (58;92) for a flow of water from a water supply to a water
discharge opening (60) in the Venturi;

wherein the Venturi is such that, in use, the general direction of the
flow of air is turned through a substantial angle in the Venturi.

A shower head as claimed in claim 1, wherein:

the general direction of the flow of air is turned through said substantial
angle at or adjacent the throat of the Venturi.

A shower head as claimed in claim 1 or 2, wherein:

the Venturi is such that, in use, the general direction of the flow of air
in the divergent portion of the Venturi is along an axis (53).

A shower head as claimed in claim 3, wherein:

the Venturi is such that, in use, the general direction of the flow of air
in the convergent portion of the Venturi is along an axis (55) which is
at said substantial angle to the flow axis of the divergent portion of the
Venturi.

A shower head as claimed in claim 4, wherein:

the shower head includes an elongate handle (42) having a distal end
for connection to the air supply;

the convergent portion of the Venturi is provided adjacent a proximal
end of the handle and is substantially aligned with the handle; and

the air passageway extends through the handle from the distal end of
the handle to the convergent portion of the Venturi.

A shower head as claimed in claim 3, wherein:

the Venturi is such that, in use, the general direction of the flow of air
in the convergent portion of the Venturi is radially or conically towards
the throat of the Venturi.

A shower head as claimed in claim 6, wherein:

the shower head includes a housing having a rear wall (74);

a frusto-conical wall (72;108) is disposed within the housing, the
frusto-conical wall tapering in a direction towards the rear wall and
being spaced from the rear wall;

the convergent portion of the Venturi is provided between the rear wall
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and the outer surface of the frusto-conical wall; and

the throat of the Venturi is provided at least in part between the rear
wall and the smaller diameter end of the frusto-conical wall.

A shower head as claimed in claim 7, wherein:

the divergent portion of the Venturi is defined by the inner surface of
the frusto-conical wall (108).

A shower head as claimed in claim 8, wherein:

the air passageway includes a plenum chamber (78) upstream of the
convergent portion of the Venturi.

A shower head as claimed in claim 9, wherein:

the shower head includes an elongate handle (42) having a distal end
for connection to the air supply;

the plenum chamber is provided adjacent a proximal end of the handle;
and

the air passageway extends through the handle from the distal end of
the handle to the plenum chamber.

A shower head as claimed in claim 10, wherein:

the plenum chamber surrounds the divergent portion of the Venturi.
A shower head as claimed in any preceding claim, wherein:

said substantial angle is between 45° and 135°.

A shower head as claimed in any preceding claim, wherein:

the water discharge opening is disposed in the throat of the Venturi.
A shower head as claimed in any of claims 1 to 12, wherein:

the water discharge opening is disposed at or adjacent the beginning of
the divergent portion of the Venturi.

A shower head as claimed in any preceding claim, further including:
a convergent nozzle (54) downstream of the divergent portion of the
Venturi.

A shower head as claimed in any preceding claim, wherein:

the shower head is devoid of a rose of the like adjacent the shower
discharge opening.

A shower apparatus, comprising:

a shower head as claimed in any preceding claim;

an air blower; and

a flexible air hose (44) for connecting the air blower to the air
passageway of the shower head.

A shower apparatus as claimed in claim 18, wherein:

a flexible water hose (62) is provided for connecting a water supply to
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the water passageway of the shower head; and

wherein the water hose extends to the shower head within the air hose.
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