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(54) Hot water storage unit, relief device and method of making a hot water storage unit

(57) A hot water storage unit 100 having a vessel 102, in which hot water is storable, an outer casing 104 enclosing
the vessel 102, a hot water outlet 114 for heated water to exit from inside the vessel 102, and a relief device 106. The
relief device 106 relieves excess pressure and/or temperature from inside the vessel 102 by allowing water to escape
from inside the vessel 102 and exit from the relief device 106. The relief device 106 comprises a housing 108 containing
the operational components of the relief device 106. The relief device 106 is removably retainable relative to the vessel
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water storage unit 100 on the inner side 122 of the outer casing 104.

The hot water storage unit 100 can be made by removably retaining the relief device 106 relative to the vessel 102
and placing the outer casing 104 around the vessel 102 so that the housing 108 of the relief device 106 is located
substantially behind the outer casing 104, on the inner side 122 of the outer casing 104, after the outer casing 104 has
been placed around the vessel 102.
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Description

[0001] Throughout this specification, unless the con-
text requires otherwise, the word "comprise" and varia-
tions such as "comprises", "comprising" and "comprised"
are to be understood to imply the presence of a stated
integer or group of integers but not the exclusion of any
other integer or group of integers.
[0002] Throughout this specification, unless the con-
text requires otherwise, the word "include" and variations
such as "includes", "including" and "included" are to be
understood to imply the presence of a stated integer or
group of integers but not the exclusion of any other inte-
ger or group of integers.
[0003] The headings and subheadings in this specifi-
cation are provided for convenience to assist the reader,
and they are not to be interpreted so as to narrow or limit
the scope of the disclosure in the description, claims,
abstract or drawings.

Technical Field

[0004] The present invention relates to a hot water stor-
age unit and a relief device for a hot water storage unit
to relieve pressure and/or temperature.

Background Art

[0005] Any discussion of background art, any refer-
ence to a document and any reference to information that
is known, which is contained in this specification, is pro-
vided only for the purpose of facilitating an understanding
of the background art to the present invention, and is not
an acknowledgement or admission that any of that ma-
terial forms part of the common general knowledge in
Australia or any other country as at the priority date of
the application in relation to which this specification has
been filed.
[0006] Hot water storage units are used in domestic,
commercial and other installations to store water that has
been heated by a heater to produce heated water or hot
water. The hot water is contained within a sealed vessel,
or cylinder, of the hot water storage unit. The vessel is
enclosed by an outer casing, which forms the exterior of
the hot water storage unit. Various types and arrange-
ments of heaters may be used for heating the water. In
some systems, the heater may be provided inside the
vessel, e.g. electrically powered heaters that employ
heating elements inside the vessel to heat the water. In
gas-powered systems, a gas burner is provided outside
and beneath the vessel, inside the outer casing, to heat
water in the vessel. In other systems, the heater may be
provided outside the vessel and the outer casing, e.g.
solar hot water systems and heat pump systems may
employ such an arrangement.
[0007] Such hot water storage units are provided with
a valve to relieve excess pressure and/or temperature
from inside the vessel by allowing water to escape from

inside the vessel. They are often referred to as PTR
valves, i.e. pressure-temperature relief valves. If the
pressure and/or temperature inside the vessel reaches,
or exceeds, the (set) pressure and/or temperature to
which the PTR valve has been set, the PTR valve will
open and water will be able to escape from the vessel
via the (open) PTR valve. The PTR valve is provided as
a safety mechanism to ensure that potentially hazardous
excess temperatures and/or pressures do not build up
inside the vessel.
[0008] A conventional hot water storage unit 10 is
shown in Figures 1A to 1C. The conventional hot water
storage unit 10 comprises a vessel 12, an outer casing
14 that encloses the vessel 12, insulation material 16 that
is provided between the vessel 12 and the outer casing
14, and a conventional PTR valve 18. The PTR valve 18
has a body 20 that contains the operational components
of the PTR valve 18. The body 20 also incorporates a
drain 22. If the temperature and/or pressure of the water
inside the vessel 12 reaches or exceeds the set pressure
and/or temperature of the PTR valve, the PTR valve
opens and water can exit from the PTR valve 18, via the
drain outlet 24, to reduce the temperature and/or pres-
sure of the water inside the vessel. For example, the tem-
perature of the water in the vessel may be sensed by a
probe 28. When the pressure and/or temperature falls
below the set pressure and/or temperature of the PTR
valve, the PTR valve closes. The body 20 may also in-
corporate an auxiliary relief device 26. When the PTR
valve 18 is connected with the hot water storage unit 10,
usually by a screw thread arrangement (as is shown in
Figures 1A to 1C), the part of the body 20, that contains
the operational components of the PTR valve 18, is lo-
cated outside the outer casing 14. As can be seen from
Figures 1A to 1C, this results in a substantial portion of
the body 20 of the PTR valve 18 being located outside
the outer casing 14. This gives rise to a number of prob-
lems and disadvantages.
[0009] Firstly, having the PTR valve located outside
the outer casing of conventional hot water storage units
means that PTR valve projects out from the side of the
otherwise even outer casing and is susceptible to dam-
age when the hot water storage unit is in transit, i.e. from
the time of manufacture of the hot water storage unit until
the time of installation at the required site. For this reason,
manufacturers do not usually factory-fit the PTR valve.
Instead, the hot water storage unit leaves the factory with-
out the PTR valve fitted. Manufacturers provide the PTR
valve separately for later installation by the installer, e.g.
a plumber, at the time of installation of the hot water stor-
age unit at the required site, e.g. a domestic, commercial
or other installation site.
[0010] In addition, because the hot water storage unit
leaves the factory without the PTR valve fitted, the man-
ufacturer cannot perform a pressure test of the vessel to
provide quality assurance that the vessel meets the re-
quired operating standards since the water storage unit
would have to leave the factory with the PTR valve fitted
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for such quality assurance to be validly given by the man-
ufacturer.
[0011] Furthermore, problems can arise when the PTR
valve is provided separately and is installed by the in-
staller, e.g. a plumber, at the time of installation of the
hot water storage unit at the required site. This is because
the PTR valve must be connected with the hot water stor-
age unit such that the outlet of the drain is orientated
downwardly, at a suitable angle, so that water exiting the
PTR valve falls away from the drain and does not pool
in the drain. This requires one or more attempts by the
installer to connect the PTR valve, using different
amounts of thread tape on the screw thread of the PTR
valve, until the outlet of the drain is orientated downward-
ly, at a suitable angle, and the PTR valve is securely
attached (i.e. that the connection between the PTR valve
and the hot water storage unit does not leak, which itself
cannot be assured until the hot water storage unit is ac-
tually operating, which is itself disadvantageous). How-
ever, this process can be a time-consuming for the in-
staller, requiring several attempts merely to properly con-
nect the PTR valve with the hot water storage unit.
[0012] In addition to the time consumed, problems may
also arise if the connection of the PTR valve with the hot
water storage unit is over or under tightened. Over-tight-
ening may result in damage to components, such as the
screw threads on the PTR valve or the hot water storage
unit. Under-tightening may result in improper sealing at
the connection, with consequential leakage of water from
the vessel. Each of these may be perceived as a fault by
the consumer, necessitating a service call from the con-
sumer to the manufacturer or a service agent to properly
connect or to replace the PTR valve. This is inconvenient
and an annoyance for the consumer and is time-consum-
ing and costly for the manufacturer or service agent hav-
ing to attend the service call.
[0013] A further disadvantage of having a substantial
portion of the body of the PTR valve located outside the
outer casing is that heat loss occurs from the heated wa-
ter inside the vessel, through the body of PTR valve, and
to the ambient air outside the outer casing. Indeed, this
has resulted in manufacturers of PTR valves using sep-
arate insulation casings to enclose the portion of the body
of the PTR valve located outside the outer casing to there-
by reduce heat losses.
[0014] Conventional hot water storage units suffer
from another disadvantage in that, to accommodate the
different thicknesses of insulation that may be used in
different units, the probes (28) must be made in a range
of lengths so that they are of sufficient length to extend
into the water in the vessel (12).

Summary of Invention

[0015] The present invention provides that a relief de-
vice may be factory-fitted at the time of manufacture of
the hot water storage unit without exposing the relief de-
vice to damage whilst it is in transit, i.e. from the time of

manufacture of the hot water storage unit until the time
of installation at the required site. In addition, the present
invention provides that installation by the installer is still
possible, in the event that the manufacturer prefers to
not factory-fit the relief device. Both options are available
to the manufacturer under the present invention and ei-
ther option may be adopted without any adaptation or
modification being required to the relief device or remain-
der of the hot water storage unit.
[0016] A removable drain is provided, in use, to direct
away any water that is discharged via the relief device.
The drain may be detachable, or releasable, such that it
is removable.
[0017] In accordance with a first aspect of the present
invention there is provided a hot water storage unit com-
prising

a vessel, in which hot water is storable,

an outer casing enclosing the vessel,

a hot water outlet for heated water to exit from inside
the vessel,

a relief device, in use, to relieve excess pressure
and/or temperature from inside the vessel by allow-
ing water to escape from inside the vessel and exit
from the relief device,

wherein the relief device comprises a housing con-
taining operational components of the relief device
and the relief device is removably retainable relative
to the vessel, such that the housing is located sub-
stantially behind the outer casing on the inner side
of the outer casing.

[0018] Preferably, a drain is provided, in use, to direct
water, which exits from the relief device, away from the
outer casing, wherein the drain is removably retainable
at the outer side of the outer casing.
[0019] The drain may be removably retainable at the
outer side of the outer casing by being removably retain-
able with the relief device.
[0020] Alternatively, the drain may be removably re-
tainable at the outer side of the outer casing by being
removably retainable with a support member located ad-
jacent the outer casing.
[0021] In another alternative, the drain may be remov-
ably retainable at the outer side of the outer casing by
being retainable with an intermediate member that is re-
movably retainable with the relief device.
[0022] Preferably, a retention clip (such as a circlip) or
integral engagement means, whereby the drain is en-
gageable directly with the relief device or the support
member, is used to removably retain the drain. The inte-
gral engagement means, for example, may be compli-
mentary snap-on connectors. One such connector is pro-
vided on the drain and the other on the relief device or
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support member, as the case may be, such that they are
releasably, or detachably, engageable to thereby remov-
ably retain the drain.
[0023] At least one seal may be provided between the
drain and the support member.
[0024] Preferably, the outermost end of the relief de-
vice, i.e. the end that is spaced from the vessel, does not
extend appreciably (i.e. not substantially) beyond the
support member.
[0025] Preferably, the support member is provided as
an escutcheon.
[0026] Preferably, the drain has an outlet and the outlet
of the drain may be positioned at a selected orientation.
[0027] Preferably, the drain is removably retainable at
the outer side of the outer casing such that it is movable
(e.g. rotatable) relative to the relief device to thereby per-
mit the outlet of the drain to be positioned at a selected
orientation.
[0028] In the alternative in which an intermediate mem-
ber is provided, the drain may be movable (e.g. rotatable)
relative to the intermediate member and the relief device
to thereby permit the outlet of the drain to be positioned
at a selected orientation.
[0029] At least one seal may be provided between the
relief device and the drain.
[0030] Preferably, the drain is provided with a manually
operable member that is operably engageable with the
relief device to open the relief device such that water can
exit from the vessel via the relief device.
[0031] The drain may be provided with means to con-
nect a pipe, or other conduit, adjacent the outlet of the
drain.
[0032] The drain may be in the form of an elbow-
shaped fitting.
[0033] The relief device has an outlet for water to exit
therefrom and the drain has an inlet, wherein when the
drain is removably retained, as herein before described,
the outlet of the relief device is in fluid communication
with the inlet of the drain.
[0034] Preferably, a socket is connected to the vessel
and the relief device is engageable or abuttable with the
socket such that the relief device may be removably re-
tainable relative to the vessel.
[0035] The relief device and the socket may be provid-
ed with respective engageable screw threads such that
the relief device may be removably retainable relative to
the vessel.
[0036] Alternatively, the relief device may abut with the
socket and a securing member engages with the socket
to secure a portion of the relief device between the socket
and the securing member such that the relief device may
be removably retainable relative to the vessel.
[0037] For example, the securing member may have
a screw thread that engages with a screw thread on the
socket.
[0038] In an alternative example, the securing means
may be provided as a retention clip (such as a circlip) or
integral engagement means whereby the relief device

engages directly with the socket.
[0039] In the case of a retention clip, the retention clip
engages with the socket to secure a portion of the relief
device between the socket and the securing member
such that the relief device may be removably retainable
relative to the vessel.
[0040] In the case of an integral engagement means,
the integral engagement means, for example, may be
resilient lugs on the relief device engaging in apertures
in the socket, or vice versa, such that the relief device
may be removably retainable relative to the vessel. In an
alternative example, complimentary snap-on connec-
tors, similar to those previously described herein to retain
the drain with the relief device or support member, may
be used.
[0041] Preferably, at least one seal is provided be-
tween the relief device and the socket.
[0042] Preferably, the relief device comprises closure
means at least partly located in the housing.
[0043] Preferably, the closure means comprises a
spring and a stem, the spring acting to bias the relief
device to a closed condition and the stem movable
against the biasing action of the spring in an open con-
dition of the relief device, wherein the housing is arranged
such that when the relief device is removably retained
relative to the vessel, the spring and the stem are located
substantially behind the outer casing on the inner side of
the outer casing.
[0044] The relief device includes a seat, such that seal-
ing means seats on the seat in a closed condition of the
relief device and the sealing means is spaced from the
seat in an open condition of the relief device such that,
in use, water can escape from inside the vessel and exit
via the relief device in the open condition of the relief
device.
[0045] The relief device may be removably retainable
relative to the vessel, such that the seat and the closure
member are located behind the outer casing on the inner
side of the outer casing.
[0046] The spring may be located in the housing such
that it is isolated from the water, in the vessel, in the
closed condition of the relief device.
[0047] Preferably, insulation material is provided be-
tween the vessel and the outer casing.
[0048] A heater is provided to heat the water. Various
types and arrangements of heaters may be used. In some
systems, the heater may be provided inside the vessel,
e.g. electrically powered heaters that employ heating el-
ements inside the vessel to heat the water. In gas pow-
ered systems, a gas burner is provided beneath the ves-
sel, inside the outer casing, to heat water in the vessel.
In other systems, the heater may be provided outside the
vessel and the outer casing, e.g. solar hot water systems
and heat pump systems.
[0049] In accordance with a second aspect of the
present invention there is provided a relief device com-
prising a housing containing operational components of
the relief device wherein, in use, the relief device is re-
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movably retainable relative to the vessel of a hot water
storage unit such that the housing is located substantially
behind the outer casing on the inner side of the outer
casing and the relief device relieves excess pressure
and/or temperature from inside the vessel by allowing
water to escape from inside the vessel and exit from the
relief device.
[0050] A drain may be provided, in use, to direct away
water, which exits from the relief device, wherein the drain
is removably retainable with the relief device.
[0051] Alternatively, an intermediate member may be
provided and the drain is retainable with the intermediate
member and the intermediate member is removably re-
tainable with the relief device.
[0052] The relief device has an outlet through which
water can exit.
[0053] In accordance with a third aspect of the present
invention there is provided a method of making a hot
water storage unit comprising

providing a vessel, in which hot water is storable,

providing a relief device, the relief device comprising
a housing containing operational components of the
relief device,

providing an outer casing,

removably retaining the relief device relative to the
vessel, and

placing the outer casing around the vessel,

wherein the housing is located substantially behind
the outer casing, on the inner side of the outer casing,
after the outer casing has been placed around the
vessel.

[0054] Preferably, placing the outer casing around the
vessel comprises sliding the outer casing over the vessel.
[0055] Preferably, the method further comprises plac-
ing insulation material between the vessel and the outer
casing.
[0056] Preferably, the method further comprises clos-
ing an aperture in the outer casing, through which the
relief device is installed, with a removable cover. This
serves to prevent debris entering the aperture and to pro-
tect the relief device from damage whilst the hot water
storage unit is in transit, from the time of manufacture of
the hot water storage unit to the time of installation at the
required site.
[0057] Preferably, the method further comprises re-
movably retaining a drain at the exterior of the outer cas-
ing, in use, to direct water, that exits from the relief device,
away from the outer casing.
[0058] The relief device, as herein before described,
may be factory-fitted (i.e. at the time of manufacture of
the hot water storage unit) or, alternatively, fitted by an

installer at the time of installation of the hot water storage
heater at its site of use (e.g. a domestic, commercial or
other installation).
[0059] The relief device, as herein before described,
may be pressure and/or temperature sensitive such that
the relief device is opened when the sensed pressure
and/or temperature of the water in the vessel reaches,
or exceeds, a set level.
[0060] Preferably, the drain is removably retained by
the installer, rather than being factory-fitted.

Brief Description of Drawings

[0061] The present invention will now be described, by
way of example only, with reference to the accompanying
drawings, in which:

Figure 2A is a partly cross sectional side view of an
embodiment of a hot water storage unit in accord-
ance with one aspect of the present invention;

Figure 2B is a detail cross sectional side view show-
ing the relief device and drain of the hot water storage
unit shown in Figure 2A;

Figure 3A is a first detail cross sectional side view
of a first embodiment of a relief device and drain
installed in a hot water storage unit, in accordance
with an aspect of the present invention, having insu-
lation of a first thickness, and as shown in Figures
2A and 2B;

Figure 3B is a second detail cross sectional side view
showing a second embodiment of a relief device and
drain installed in a hot water storage unit, in accord-
ance with an aspect of the present invention, having
insulation of a second thickness;

Figure 4A is a first perspective view of an embodi-
ment of a hot water storage unit in accordance with
one aspect of the present invention showing a partly
exploded view, with the relief device and drain sep-
arated from the remainder of the hot water storage
unit;

Figure 4B is a detail perspective view of the relief
device and drain shown in Figure 4A;

Figure 4C is a second perspective view of the hot
water storage unit shown in Figure 4A, with the relief
device connected therewith;

Figure 4D is a detail perspective view of the relief
device and drain shown in Figure 4C;

Figures 5A to 5F show, respectively, a first perspec-
tive view, a second perspective view, an end view,
a side view, a cross sectional side view and an ex-
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ploded perspective view of the second embodiment
of the relief device shown included in Figure 3B;

Figure 5G shows a cross sectional side view of the
relief device shown in Figures 5A to 5F, with the relief
device in the closed condition;

Figures 5H shows a cross sectional side view of the
relief device shown in Figures 5A to 5F, with the relief
device in an open condition;

Figures 6A to 6E show, respectively, a first perspec-
tive view, a second perspective view, an end view,
a side view and a cross sectional side view of a third
embodiment of a relief device in accordance with an
aspect of the present invention;

Figures 7A to 7E show, respectively, a first perspec-
tive view, a second perspective view, an end view,
a side view and a cross sectional side view of a fourth
embodiment of a relief device in accordance with an
aspect of the present invention;

Figures 8A to 8E show, respectively, a first perspec-
tive view, a second perspective view, an end view,
a side view and a cross sectional side view of a fifth
embodiment of a relief device in accordance with an
aspect of the present invention;

Figure 9A is a cross sectional side view showing an
alternative embodiment for sealing between a sixth
embodiment of a relief device, in accordance with
an aspect of the present invention, and the socket
connected to the vessel;

Figure 9B is a cross sectional side view showing a
further alternative embodiment for sealing between
the sixth embodiment of a relief device, shown in
Figure 9A, and the socket connected to the vessel;

Figures 10A to 10D show, respectively, a perspec-
tive view, a side view, a front view and a cross sec-
tional side view of an embodiment of an escutcheon
for the hot water storage unit of the present invention,
with Figure 10D also showing the socket;

Figure 11 shows an exploded perspective view of
the embodiment of the drain for the hot water storage
unit of the present invention, shown in Figures 2A to
4D;

Figures 12A to 12C show, respectively, a side view,
a perspective view and an exploded perspective
view of a second embodiment of a drain for the hot
water storage unit for the present invention;

Figures 13A to 13C show, respectively, a perspec-
tive view, a front view and a side view of a seventh

embodiment of a relief device and a third embodi-
ment of drain (and including the escutcheon) in ac-
cordance with an aspect of the present invention,
being suitable for top mounting in a hot water storage
unit;

Figure 13D shows a detail cross sectional side view
of the relief device, shown in Figures 13A to 13C,
installed in a hot water storage unit; and

Figure 14A to 14C show, respectively, a cross sec-
tional side view, an exploded side view, and an ex-
ploded cross sectional side view, of an embodiment
in which an intermediate member, or extension
member, is provided between the relief device and
the drain;

Figure 14D shows an exploded perspective view of
the drain and the intermediate member of the em-
bodiment shown in Figures 14A to 14C; and,

Figure 14E shows a detail cross sectional side view
of the embodiment of the relief device and drain,
shown in Figures 14A to 14D, installed in a hot water
storage unit.

Description of Embodiments

[0062] The same reference numerals are used to de-
note the same or equivalent parts in the various embod-
iments described herein. Such parts that are described
with reference to one or more embodiments will not again
be described with reference to the other embodiments
described herein. It is to be understood that the descrip-
tion of such parts and their operation with reference to
such one or more embodiment/s also applies to the other
embodiment/s.
[0063] In Figures 2A to 4D, there is shown an embod-
iment of a hot water storage unit 100 in accordance with
an aspect of the present invention. The hot water storage
unit 100 comprises a vessel, also referred to as cylinder,
102, in which hot water (W) is storable, an outer casing
104 that encloses the vessel 102, and a relief device 106.
The relief device 106 is shown in greater detail in Figure
3A. In use, If the temperature and/or pressure of the water
inside the vessel 102 reaches or exceeds the set pres-
sure and/or temperature of the relief device 106, the relief
device 106 opens such that the relief device is in fluid
communication with the inside of the vessel 102. Water
can then escape from inside the vessel 102 and exit via
the relief device 106 to relieve, or reduce, excess pres-
sure and/or temperature inside the vessel 102. When the
pressure and/or temperature falls below the set pressure
and/or temperature of the relief device 106, the relief de-
vice 106 closes and water cannot escape from the vessel
102 through the relief device 106.
[0064] The relief device 106 comprises a housing 108
containing operational components of the relief device
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106, as will be further described herein.
[0065] A drain 110 is provided for the hot water storage
unit 100. In use, the drain 110 directs water, which exits
from the relief device 106, away from the outer casing
104. The drain 110 is removably retainable at the outer
side, or outside, 112 of the outer casing 104. The drain
110 is shown separately in Figure 11.
[0066] The hot water storage unit 100 is further provid-
ed with an outlet 114 for heated water to exit from inside
the vessel 102. An inlet 116 for water entering the vessel
102 is also provided. The outlet 114 and inlet 116 are
connected to suitable conduits to convey water, respec-
tively, from and to the vessel 102.
[0067] Insulation material 118 is provided between the
outer side, or outside, 120 of the vessel 102 and the inner
side, or inside, 122 of the outer casing 104. The water
inside the vessel 102, is in contact with the surface of the
vessel 102 at the inner side, or inside, 124 of the vessel
102.
[0068] The relief device 106 includes a closure mech-
anism 126 that is at least partly located in the housing
108. The closure mechanism 126 comprises a spring 128
and a stem 130. The spring 126 is provided around the
stem 130, inside the housing 128. The spring 126 acts
to bias the relief device 106 to a closed condition and the
stem 130 is movable against the biasing action of the
spring 126 in an open condition of the relief device 106.
The spring 126 and the stem 130 are located, in the hous-
ing 108, behind the outer casing 104, on the inner side
122 of the outer casing 104.
[0069] The relief device 106 further comprises a seat
132 that surrounds an opening 134. The opening 134
forms the opening to the housing 108 through which wa-
ter is able to enter the housing 108.
[0070] The closure mechanism 126 is provided with a
seal 136, at the end of the stem 130 located in the housing
108. The seal 136 seats on the seat 132 in a closed con-
dition of the relief device 106, as shown in Figures 3A,
and is spaced from the seat 132 in an open condition of
the relief device 106.
[0071] The stem 130 extends from the housing 108 to
an end portion138.
[0072] The vessel 102 and the outer casing 104 are
provided with aligned apertures, in their respective sides,
to accommodate the relief device 106.
[0073] A socket 140 is attached to the vessel 102, at
the outer side 120 of the vessel 102. The socket 140 may
be connected to the vessel 102 by welding, as shown at
142. The socket 140 is provided with a screw thread
144a. The housing 108 of the relief device 106 is provided
with a complementary screw thread 144b which is able
to engage with the screw thread 144a of the socket 140.
The engagement of these screw threads 144a and 144b,
shown at 144, removably retains the relief device 106
relative to the vessel 102. Since the socket 140 is fixed
to the vessel 102, the relief device 106 is removably re-
tained with the vessel (via the socket). Disengaging the
screw threads 144a and 144b detaches the relief device

106 from the socket 140 such that the relief device 106
is removable from the vessel 102. The relief device 106
is removably retained by being detachably retained with
the socket 140.
[0074] A seal 146, such as an O-ring, is provided be-
tween the housing 108 and the socket 140. The seal 146
may be provided in a groove in the outer surface of the
housing 108.
[0075] The housing 108 has a portion 108a with a di-
ameter greater than that of the remainder of the housing
108. The portion 108a forms an annular surface 108b.
When the relief device 106 is installed, the annular sur-
face 108b abuts the socket 140.
[0076] An escutcheon 150 extends from the outer side
112 of the outer casing 104 to the inner side 120 of the
vessel 102, through the aligned apertures in the vessel
102 and the outer casing 104 that accommodate the relief
device 106. A portion 152 of the escutcheon 150 friction-
ally engages around the exterior surface of the socket
140. The escutcheon 150 is shown separately in Figures
10A to 10D, and the socket 140 is also shown in Figure
10D.
[0077] A seal 154, such as an O-ring, is provided be-
tween the housing 108 and the escutcheon 150. The seal
154 may be provided in a groove in the outer surface of
the housing 108, at the portion 108a.
[0078] The escutcheon 150 comprises a tubular por-
tion 156 and a flange portion 158. The portion 152 is part
of the portion 156 and is spaced from the flange 158. The
tubular portion 156 extends from the flange portion 158,
and extends from the outer side 112 of the outer casing
104 to the inner side 120 of the vessel 102. The flange
portion 158 abuts the outer casing 104 at the outer side
112 of the outer casing 104.
[0079] Accordingly, the relief device 106 may be re-
movably positioned on the inner side 122 of the outer
casing 104 so that it is in full communication with the
inside of the vessel 102 such that the housing 108 is
located behind the outer casing 104 on the inner side
112 of the outer casing 104.
[0080] The relief device 106 may be installed at the
time of manufacture of the hot water storage unit or at
the time of installation of the hot water storage unit at the
required site.
[0081] Figure 3B shows an alternative embodiment in
which a different thickness of insulation material 118 is
used. In Figure 3B the insulation 118 has a lesser thick-
ness. In this embodiment, the stem 130, of the relief de-
vice 200, is shorter in length, than the stem 130 of the
relief device 106 shown in Figure 3A, and the housing
108 is located closer to the outer casing 104, although
still behind the outer casing 104 at the inner side 122 of
the outer casing 104. In other respects, the relief device
200, of the second embodiment, and the relief device
106, of the first embodiment, are the same.
[0082] Figures 3A and 3B clearly illustrate two of the
advantages of the present invention, namely that when
the relief device is installed, the probe 172 (further de-
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scribed later herein) is fully immersed in the water in the
vessel 102 and that probes 172 do not need to be made
in a range of lengths. In all of the embodiments described
herein, the probe 172 is fully immersed in the water in
the vessel 102.
[0083] In all of the embodiments of the present inven-
tion, the spring 128 and stem 130 are provided such that
they extend inwardly of the housing from the opening to
the housing through which water is able to enter the hous-
ing.
[0084] In all of the embodiments of the present inven-
tion, the spring 128 and stem 130 are provided in the
housing such that they are proximate, or at the region of,
the vessel 102 when the relief device is installed. The
housing, and these components within the housing (for
example, components such as the spring 128, the stem
130, or at least the predominant portion of the stem 130,
and the closure mechanism 126), are insulated by the
insulation material 118, that is located between the ves-
sel 102 and the outer casing 104, and/or the portion of
the housing containing these components extends into
the interior of the vessel 102 (as can be seen in Figures
3A and 3B and in Figures 13D and 14E, which are de-
scribed later herein). This insulation by the insulation ma-
terial 118 and/or effectively by extending into the water
in the vessel 102 reduces heat loss through the housing
and through these components within the housing.
[0085] In all of the embodiments of the present inven-
tion, the housing (of the relief device) is located, or posi-
tioned, to be substantially behind the outer casing 104,
i.e. on the inner side 122 of the outer casing 104, of the
hot water storage unit. That is, the housing (of the relief
device) is located, or positioned, such that it is predom-
inantly behind the outer casing 104, i.e. on the inner side
122 of the outer casing 104, of the hot water storage unit.
Such positioning of the housing (of the relief device) also
means that it is located, or positioned, such that it is sub-
stantially, i.e. predominantly, behind the escutcheon, i.e.
on the inner side 122 of the outer casing 104, of the hot
water storage unit.
[0086] Locating the housing of the relief device to be
substantially behind the outer casing 104 on the inner
side 122 of the outer casing 104, in the present invention,
as herein before described, has significant advantages.
[0087] Firstly, it protects the relief device from damage
since the relief device does not project appreciably be-
yond the escutcheon 150 or the outer side 112 of the
outer casing 104. This means that the relief device may
be factory-fitted with little risk of it sustaining damage in
transit, i.e. from the time of manufacture of the hot water
storage unit 100 until the time of installation at the re-
quired site.
[0088] In addition, during manufacture of the hot water
storage unit 100, the relief device may be factory-fitted
to the bare vessel 102, prior to the outer casing 104 and
insulation 118 being applied. This enables the bare ves-
sel 102 to be pressure tested in the factory, at the time
of manufacture of the hot water storage unit 100. Pres-

sure testing in the factory ensures that the connection of
relief device is leak-tight (i.e. no leakage from the vessel
102) and also that the relief device operates at the correct
pressure and/or temperature setting before the bare ves-
sel 102 continues to the next production steps in which
the outer casing 104 and the insulation material 118 are
applied. Since the relief device is fitted such that the hous-
ing 108 does not project appreciably, or substantially,
beyond where the outer casing 104 is positioned relative
to the vessel 102, this permits the outer casing 104, in
manufacture of the hot water storage unit 100, to slide
over the vessel 102 with the relief device installed. Insu-
lation material 118 may then be injected, or inserted, into
the space between the vessel 102 and the outer casing
104.
[0089] Furthermore, locating the housing of the to be
substantially behind the outer casing 104 on the inner
side 122 of the outer casing 104 provides insulation for
the relief device and reduces heat losses since the hous-
ing of the relief device and the components within the
housing are insulated by the insulation material 118
and/or the portion of the housing of the relief device con-
taining these components extends into the interior of the
vessel 102 (such that the water with the vessel effectively
provides insulation to them.
[0090] Advantages such a these, are not provided by
the prior art.
[0091] The drain 110 has an inlet 160a and an outlet
160b.The drain 110 is removably retainable at the outer
side 112 of the outer casing 104 such that it is movable
to permit the outlet 160b of the drain 110 to be positioned
at a selected orientation so that it is angled downwardly.
For example, the drain 110 may be movable by being
rotatable relative to the relief device. This ensures that
water discharged from the relief device 106, which then
passes through the drain 110, exits the drain 110 from
the outlet 160b and falls away from the drain 110 (and
the outer casing 104) and does not pool in the drain 110.
[0092] The drain 110 may be removably retainable at
the outer side 112 of the outer casing 104 by being de-
tachably retained with the escutcheon 150. In that regard,
as best seen in Figures 4B and 4D and Figures 10A to
10D (for the escutcheon 150), the drain 110 and the es-
cutcheon 150 may be provided with respective compli-
mentary snap-on connectors 162 and 164 that can re-
leasably engage to thereby detachably retain the drain
110 with the escutcheon 150 at the outer side 112 of the
outer casing 104. Disengaging the snap-on connectors
162 and 164 detaches the drain 110. (It is then possible
to access the relief device 106, if required, e.g. for main-
tenance or replacement of the relief device 106.) The
snap-on connectors 162 and 164 are provided such that
the drain 110 is able to move, e.g. rotate, relative to the
escutcheon 150 (and the relief device 106). The drain
110 can then be readily moved to orientate the outlet
160b of the drain 110 at the desired orientation.
[0093] A seal 166, such as an O-ring, is provided be-
tween the drain 110 and the escutcheon 150. The seal
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166 may be provided in a groove in the outer surface of
the drain 110, near the outlet 160b.
[0094] The drain 110 is provided with a manually op-
erable member 168 that is operably engageable with the
relief device 106 to open the relief device 106 such that
water can exit from the vessel 102. The manually oper-
able member 168 is pivotable (by way of pivot pin 168a)
and has a lug 170 that can engage with the end portion
138 of the stem 130 to move the stem 130 against the
biasing action of the spring 128 and move the seal 136
away from the seat 132 to open the relief device 106.
[0095] The relief device 106 is further provided with a
probe 172 that extends into the vessel 102 and is in con-
tact with the water in the vessel 102. The probe 172 con-
tains a material 174 that expands when heated. When
the temperature of the water in the vessel 102 reaches
or exceeds a set level (the set temperature of the relief
device 106), the expanding material 174 will bear against
the end of the stem 130, adjacent the seal 136, to move
the stem 130 against the biasing action of the spring 128,
and move the seal 136 away from the seat 132 to open
the relief device 106. This operation is the same as for
conventional temperature relief valves.
[0096] The relief device 106 is also pressure sensitive.
If the pressure of the water in the vessel 102 reaches or
exceeds a set level (the set pressure of the relief device
106), the stem 130 will be forced to move against the
biasing action of the spring 128 and the seal 136 will
move away from the seat 132 to open the relief device
106. This operation is the same as for conventional pres-
sure relief valves.
[0097] The hot water storage unit of the present inven-
tion may be made by providing a suitable vessel 102.
The vessel 102 is provided with suitable apertures therein
for a water inlet, a water outlet, an aperture to accommo-
date the relief device and any other apertures (or appro-
priate fittings). The socket 140 is connected to the vessel
102, e.g. by welding, such that it is located at the outer
side 120 of the vessel 102. The relief device is then in-
stalled so that it is removably retained with the socket
140. The vessel 102 may then be pressure tested, as
herein before described, with the relief device installed.
In the event that the vessel 102 fails the pressure test,
remedial work may be carried out to rectify the fault.
[0098] A suitable outer casing 104 is provided. (At this
stage, the outer casing 104 does not have the casing top
104a and casing bottom (not visible in the drawings) fit-
ted). The outer casing 104 is provided with suitable ap-
ertures therein for a water inlet, a water outlet, an aperture
to accommodate the relief device and any other aper-
tures (or appropriate fittings).
[0099] Once the pressure test, if conducted, has been
completed, the outer casing 104 is slid over vessel 102.
The outer casing 104 is slid over the vessel 102 such
that the respective apertures, in the vessel 102 and the
outer casing 104, for the water inlet, water outlet, to ac-
commodate the relief device and any other apertures (or
appropriate fittings) are aligned. Since the relief device

does not project appreciably, or substantially, the outer
casing 104 can be readily slid over the vessel 102. The
escutcheon 150 is then affixed such that the flange 158
is flush with the outer casing at the outer side 112 of the
outer casing 104.
[0100] The insulation material 118 is then injected, or
inserted, into the space between the vessel 102 and the
outer casing 104.
[0101] A casing top 104a and casing bottom are at-
tached to complete the outer casing 104.
[0102] If the hot water storage unit 100 is to have a
heater, the heater is installed at the appropriate stage of
manufacture of the hot water storage unit 100. For ex-
ample, in some systems, the heater may be provided
inside the vessel, e.g. electrically powered heaters that
employ heating elements inside the vessel to heat the
water. In gas powered systems, a gas burner is provided
beneath the vessel, inside the outer casing, to heat water
in the vessel. In other systems, the heater may be pro-
vided outside the vessel and the outer casing, e.g. solar
hot water systems and heat pump systems. In the latter
case, the heater is not included in the hot water storage
unit 100.
[0103] The further embodiments will now be described.
[0104] Figures 5A to 5H show various views of the sec-
ond embodiment of the relief device 200, showing as
included in the hot water storage system 100 showing in
Figure 3B. However, since the relief device 200 is shown
it is uninstalled condition, the various parts and features
of the relief device 200 can be seen clearly in these views.
[0105] In that regard, some features of the relief device
200 (and also the relief device 106) can be more clearly
seen in Figure 5F. In particular, the head 176 of the stem
130 can be seen, which is provided at the end of the stem
130 that is provided in the housing 108. The head 176
supports the seal 136.
[0106] The stem 130 is provided with a seal 178 near
the end portion 138 of the stem 130 that is remote from
the head 176. The seal 178 may be an O-ring and is
located in a groove 180 in the stem 130. The seal 178 is
provided between the stem 130 and the drain 110, when
the drain 110 is installed.
[0107] The relief device 200 further comprises a cap
182. The cap 182 is connected to the housing 108, for
example, by the engagement of screw threads 184 and
186 on the cap 182 and housing 108, respectively. The
spring 128 is retained between the cap 182 and the head
176 (of the stem 130), which act as retainers for the spring
128.
[0108] The cap 182 has openings 188. These openings
188 form the outlet for the relief device 200 so that any
water discharged through the relief device 200 exits via
the openings 188. When the drain 110 is removably re-
tained, at the outer side 112 of the outer casing 104, the
(outlet) openings 188 of the relief device 200 are in fluid
communication with an inlet 160a of the drain 110. Water
escaping from the vessel 102, in the open condition of
the relief device 200, exits the relief device 200 via the
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openings 188, then enters the drain 110 via the inlet 160a
and exits the drain 110 from the outlet 160b.
[0109] Another opening 190 is provided so that the
stem 130 may extend therethrough for engagement with
the drain 110. In that regard, the manually operable mem-
ber 168 may be pivoted, via pivot pin 168a, such that it
engages a groove 138a provided at the region of the end
portion 138 of the stem 130, when it is required to open
the relief device 200 manually.
[0110] The housing 108 is provided with a support 192
for the probe 172. The support 192 is provided near the
opening 134 of the housing 108. In addition to support
for the probe 172, the support 192 also has openings 194
so that water can reach the opening 134 from inside the
vessel 102.
[0111] Figures 5G and 5H show the relief device 200
in a closed and open condition, respectively. As can be
seen in Figure 5G in the closed condition of the relief
device 200, the seal 136 seats on the seat 132. In con-
trast, in the open condition of the relief device 200, shown
in Figure 5H, the seal 136 is spaced from the seat 132.
In use, the open condition of the relief device 200 occurs
when the pressure and/or temperature inside the vessel
102, as sensed by the relief device 200 (e.g. the temper-
ature sensed by the probe 172), reaches or exceeds the
set pressure and/or temperature of the relief device 200.
This then causes the stem 130 to move in the direction
away from the seat 132, thereby moving the seal 136 off
the seat 132 to open the relief device 200 so that water
can escape from the vessel 102 via the relief device 200.
When the sensed pressure and/or temperature inside
the vessel 102 falls below the set pressure and/or tem-
perature of the relief device 200, the relief device 200
returns to the closed condition.
[0112] The relief devices 106 and 200 are provided
with housings that are made by machining. However, the
housing of the relief device of the present invention may
be made in alternative ways.
[0113] By way of example, Figures 6A to 6E show an
embodiment of a relief device 300 in which the housing
302 has been made by sheet forming.
[0114] In the relief device 300, the seat 132, rather than
being part of the housing itself as is the case in the relief
devices 106 and 200, is a separate seat member 304
which is retained in the housing 302. A seal 306 is pro-
vided between the seat member 304 and the housing
302. The seat member 304 is retained in the housing 302
by roll forming the sheet material on the housing 302 as
shown at 308. The housing 302 is provided with openings
310 near the end of the housing 302 that is spaced from
the seat member 304. The openings 310 form the outlet
of the relief device 300. A cap 312 is provided at the end
of the housing 302 spaced from the end at which the seat
member 304 is located. The spring 128 is retained be-
tween the cap 312 and the head 176, which act as re-
tainers for the spring 128. The cap 312 also has an open-
ing through which the stem 130 projects. The cap 312 is
connected to the housing 302 by screw threads in a sim-

ilar manner to the screw threads 184 and 186 on the cap
182 and housing 108, respectively, of the relief devices
106 and 200.
[0115] Figures 7A to 7E show a fourth embodiment of
a relief device 400 in which the seat 132 is formed by
pressing a portion of the housing 402 of the relief device
400.
[0116] The relief device 400 illustrates how the housing
402 can be made in two parts 402a and 402b. The part
402a, which has the seat 132, is connected to a second
part 402b. This connection can be by pressing together
the housing parts 402a and 402b, as shown at 404.
[0117] The openings 310 are provided in the housing
part 402b and these openings 310 form the outlet for the
relief device 400.
[0118] The cap 312 is connected to the housing part
402b by screw threads in a similar manner to the screw
threads 184 and 186 on the cap 182 and housing 108,
respectively, of the relief devices 106 and 200.
[0119] The previous embodiments that have been de-
scribed herein relate to a relief device that is sensitive to
both pressure and temperature of the water inside the
vessel 102. Those embodiments could be modified to
form a relief device that is sensitive to temperature only
by not having the openings 194 in the support 192. The
absence of these openings 194 would then prevent pres-
sure of the water inside the vessel 102 acting on the seal
136 to move it away from the seat 132 and open the relief
device.
[0120] Figures 8A to 8E show an embodiment of a relief
device 500 that is sensitive to pressure only. This is
achieved by not having a probe 172 fitted to the support
frame 192 of the relief device 500. In other respects, the
relief device 500 shown in Figures 8A to 8E is similar to
the relief device 200 shown in Figures 5A to 5H.
[0121] It will also be understood that the relief devices
of the other embodiments described herein may be pres-
sure sensitive only by not including a probe 172.
[0122] Figures 9A and 9B show an alternative embod-
iment to removably retain the relief device, of the present
invention, with the vessel 102, along with two embodi-
ments of providing sealing between the relief device and
the socket.
[0123] Figure 9A shows an embodiment of a relief de-
vice 600, installed in a hot water storage system 100 in
which the seal 146 (which may be an O-ring) is provided
between the housing 602 and the socket 604. In this em-
bodiment, the socket 604 is provided with an annular
surface 606. The annular surface 108b of the housing
602 abuts the annular surface 606 of the socket 604. A
retention member 608 is screw threadedly engaged with
the socket 604 via respective screw threads on the socket
604 and the retention member 608, as shown at 610, to
thereby (abuttingly) sandwich the portion 108a of the
housing 602 between the socket 604 and the retention
member 608. This retains the relief device 600 in abut-
ment with the socket 604 and removably retains the relief
device 600 relative to the vessel 102. The retention mem-
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ber 608 may be provided in the form of circular nut with
an external screw thread. The seal 146 is provided in a
groove 612 in the socket 604.
[0124] In Figure 9B, the sealing between the relief de-
vice 600 and the socket 604 is by a seal 146a (which
may be a flat seal, such as a washer seal) located be-
tween the annular surface 108b of the housing 602 and
the annular surface 606 of the socket 604. In this em-
bodiment, the groove 612 in the socket 602 is not re-
quired. In other respects, this embodiment is similar to
the embodiment of Figure 9A.
[0125] The sealing arrangements shown in Figures 9A
and 9B may be used in embodiments of the relief device
in which the housing is not provided with a screw thread
144b for engagement with the socket connected to the
vessel 102. Thus, the sealing arrangements shown in
Figures 9A and 9B may be used for the relief devices
300 and 400, herein before described.
[0126] In Figures 12A to 12C there is shown a second
embodiment of a drain 110a. The drain 110a is similar
to the drain 110 except that it incorporates an auxiliary
relief 250. The auxiliary relief 250 comprises a deforma-
ble member 252 that can deform and open to permit dis-
charge of water, if required. The auxiliary relief 250 is
provided for auxiliary relief in the same way that conven-
tional pressure-temperature relief valves are provided
with an auxiliary relief mechanism.
[0127] The drains 110 and 110a may be attached to
connecting conduits by any suitable means. For exam-
ple, a push-fit connector 260, as shown in Figure 11 and
Figures 12A to 12C, may be used.
[0128] Figures 13A to 13D show a further embodiment
of a relief device 700 and a further embodiment of a drain
110b.
[0129] Whilst the embodiments of the relief devices
and drains herein before described are for side-mounting
relative to the vessel 102, the relief device 700 is for top-
mounting relative to the vessel 102.
[0130] In the embodiment shown in Figures 13A to
13D, the drain 110b is detachably retainable with the re-
lief device 700 to detachably retain the drain 110b at the
outer side, or outside, 112 of the outer casing 104.
[0131] The relief device 700 comprises a housing 702
which is screw threadedly engaged with the socket 140,
as shown at 144, to removably retain the relief device
700 with the vessel 102, in a manner similar to that de-
scribed with reference to the other embodiments herein.
[0132] The spring 128 and the stem 130 are located in
the housing 702. The seat 132 is provided at the end of
the housing 702 that is opposite to the end at which it is
located in the other embodiments described herein. That
is, seat 132 is provided at the end of the housing 702 that
is farthest from the vessel 102, whereas in the other em-
bodiments the seat 132 is near the end of the housing
that is closest to the vessel 102.
[0133] The spring 128 is provided around the stem 130
and is retained between a retention surface 704 (in the
housing 702) and a retainer member 706 provided near

the end of the stem 130 that is spaced from the seat 132.
The retainer member 706 may be a nut that is screw
threadedly connected to the stem, as shown at 708.
[0134] The stem 130 engages with a member 710 out-
side the housing 702. The member 710 supports the seal
136 by way of a support 712, which may be similar to the
head 176 on the stem 130 in previous embodiments de-
scribed herein. The seal 136 seats on the seat 132 in the
closed condition of the relief device 700 and is spaced
from the seat 132 in an open condition of the relief device
700.
[0135] The seal 178 seals between the member 710
and the drain 110b. The seal 178 may be provided on
the member 710.
[0136] This embodiment illustrates an alternative for
removably retaining the drain, of the present invention,
at the outer side of the casing 104, in that the drain 110b
is removably retainable with the relief device 700 (rather
than with the escutcheon 150).
[0137] The drain 110b and the relief device 700 may
be provided with respective complimentary snap-on con-
nectors, such as the snap-on connectors 162 and 164
described in previous embodiments herein, that can re-
leasably engage to thereby detachably retain the drain
110b with the relief device 700 at the outer side 112 of
the outer casing 104. The drain 110b is able to move,
e.g. rotate, relative to the relief device 700 (and the es-
cutcheon 150). The drain 110b can then be readily moved
to orientate the outlet 160b of the drain 110b at the de-
sired orientation.
[0138] A seal 714 (such as an O-ring) is provided be-
tween the housing 702 and the drain 110b. The seal 714
may be provided in a groove in the housing 702.
[0139] A closure cap 716 closes off the housing 702
at the end of the housing opposite the end at which the
seat 132 is located. The spring 128 extends through an
aperture in the cap 716. The cap 716 may be screw
threadedly engaged with the housing 702, as shown at
718.
[0140] An opening 720 is provided in the cap 716. The
opening 720 forms the opening to the housing 702
through which water is able to enter the housing 702.
[0141] The opening 134, at the seat 132, is provided
such that it is higher than any surrounding horizontal sur-
face in the drain 110b. This ensures that water escaping
from the vessel, via the relief device 700, flows down-
wardly away from the seat 132 and out of the drain 110b
via the outlet 160b. Thus, water will not pool in the drain
device 700.
[0142] Figures 14A to 14D show a further embodiment
in which an intermediate member, or extension member,
850 is provided between the relief device 800 and the
drain 110c.
[0143] The intermediate member 850 is substantially
tubular, with an opening at each end and a passage for
fluid flow extending between the openings. The relief de-
vice 800 and the drain 110c are connected to the inter-
mediate member 850 such that the relief device 800 and
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the drain 110c are in fluid communication with the open-
ings at the respective ends of the intermediate member
850.
[0144] The intermediate member 850 is provided with
a screw thread 852 adjacent a first end 854 thereof. The
screw thread 852 engages with the screw thread 186a
adjacent the end 802 of the housing 108c of the relief
device 800. Engagement of the screw threads 852 and
186a detachably connects together the intermediate
member 850 and the relief device 800.
[0145] The intermediate member 850 is provided with
a flange 856 adjacent the end of the screw thread 852
that is spaced from the end 854 of the intermediate mem-
ber 850. A seal 858 is provided adjacent the flange 856
such that the seal 858 is located between the end 802
of the housing 108c of the relief device 800 and the flange
856 when the intermediate member 850 and the relief
device 800 are connected together.
[0146] The second end 860 of the intermediate mem-
ber 850, which is spaced from the first end 854, is pro-
vided with a series of teeth, or fingers, 862. Adjacent
teeth 862 are separated by spaces 862a. The teeth 862
are provided at the circumference of the second end 860
and are orientated in the axial direction of the intermedi-
ate member 850.
[0147] A seal 864 is provided on the outer surface of
the intermediate member 850, near the second end 860.
[0148] A barb 866 and a groove 868 are provided
around the outer surface of the intermediate member
800. The barb 866 is arranged such that it tapers out-
wardly in the direction from the second end 860 to the
first end 854 of the intermediate member 850.
[0149] An annular wave spring 870 is provided loosely
on the intermediate member 850 adjacent the flange 856,
on the side of the flange 856 opposed to the side at which
the seal 858 is provided.
[0150] The drain 110c is provided with a ring 872 that
is located in a groove in the inner surface of the drain
110c near the inlet 160a of the drain 110c.
[0151] The interior of the drain 110c is provided with a
series of teeth, or fingers, 874. Adjacent teeth 874 are
separated by spaces 874a.
[0152] The drain 110c and the intermediate member
850 can be connected by inserting the second end 860
of the intermediate member 850 into the interior of the
drain 110c, via the inlet 160a, such that the barb 866
passes through the ring 872 and the ring 872 locates in
the groove 868. In this way, the drain 110c and the inter-
mediate member 850 are connected together. The seal
864 seals against the inside surface of the drain 110c.
The drain 110c is movable relative to the intermediate
member 850 and the relief device to thereby permit the
outlet 160b of the drain 110c to be positioned at a selected
orientation. For example, the drain 110c may be movable
by being rotatable relative to the intermediate member
850 and the relief device 800.
[0153] Thus, the drain 110c is removably retained with
the relief device 800.

[0154] The wave spring 870 is located between the
intermediate member 850 and the drain 110c, in partic-
ular, between the flange 856 of the intermediate member
850 and the end of the drain at the outlet 160a. The wave
spring 870 acts to keep apart the teeth 862 of the inter-
mediate member 850 and the teeth 874 of the drain 110c,
which permits the drain 110c to move (e.g. rotate) relative
to the intermediate member 850 and relative to the relief
device 800. In this way, a tamper-proof connection is
provided between the drain 110c and the intermediate
member 850 such that the drain 110c and the interme-
diate member 850 are not separable, yet the drain 110c
is still moveable (e.g. rotatable) relative to the interme-
diate member 850 (and relative to the relief device 800).
[0155] The drain 110c and the intermediate member
850 may be separated from the relief device 800 by de-
taching the intermediate member 850 (together with the
drain) from the relief device 800. This is done by slightly
rotating the drain 110c and simultaneously pushing the
drain 110c toward the intermediate member 850, against
the biasing action of the wave spring 870, such that the
teeth 874 of the drain 110c engage in the spaces 862a
of the intermediate member 850 and the teeth 862 of the
intermediate member 850 engage in the spaces 874a of
the drain 110c. This engagement of the teeth 874 and
862 with the spaces 862a and 874a, respectively, pre-
vents rotation of the drain 110c relative to the intermedi-
ate member 850. Further rotation of the drain 110c, in
the appropriate direction, causes the intermediate mem-
ber 850 to rotate with the drain 110c such that the inter-
mediate member 850 is unscrewed from the relief device
800 together with the drain 110c. The drain 110c, togeth-
er with the intermediate member 850, is thereby removed
from the relief device 800.
[0156] Figure 14E shows a detail cross sectional view
of a relief device 800 installed in a hot water storage unit
100b, with a drain 110c and a socket 876. The socket
876 serves a purpose similar to the sockets 140 and 604
previously described herein in connection with other em-
bodiments. The socket 876 extends between the outer
casing 104 and the vessel 102. A retention member 878
retains the socket 876. The retention member 878 has a
collar portion 880 that extends around the outside surface
of the socket 876 and has an edge 882 that is rolled over
the outermost end of socket 876. The retention member
878 has an annular member 884 that extends around
and outwardly from the collar portion 880. The distal edge
886 of the annular member 884 bears against the outer
casing 104 in a direction opposed to the direction in which
the (rolled) edge 882 acts on the end of the socket 876
to thereby retain the socket 876.
[0157] Figures 14A to 14E also show another embod-
iment of an arrangement to support the probe 172 of the
relief device 800. In the relief device 800, the support
member 888 has openings 890, which may be made, for
example, by being punched into a stainless steel sheet,
which is then formed to a depth suitable for the probe
172 to sit into such that it is retained by the retention
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member 888. The edge 892 of the housing 108c is me-
chanically rolled over the support 888 to secure it in po-
sition.
[0158] The intermediate member 850 which may be
manufactured at various lengths to accommodate use
with hot water storage units having various thicknesses
of insulation material 118. This is a significant advantage
to hot water storage unit manufacturers because it means
they can use the same relief device and drain for all their
hot water storage units and just change the intermediate
member 850 to one of the appropriate length depending
upon the thickness of the insulation material 118 of the
particular hot water storage unit.
[0159] The intermediate member 850 may be made,
for example, from plastics material.
[0160] The drain 110c incorporates an auxiliary relief
250a, which may be of conventional form.
[0161] In other respects the drain 110c may be similar
to the drains 110, 110a and 110b previously herein before
described.
[0162] In other respects, the relief device 800 may be
similar to the relief devices of the other embodiments of
the relief device described herein.
[0163] In the embodiments of the relief device of the
present invention described herein, a boot (not shown)
may be provided around the spring 128 to isolate the
spring from water that enters the housing from the vessel
102.
[0164] Whilst preferred embodiments of the present in-
vention have been herein before described, the scope of
the present invention is not limited to those specific em-
bodiments, and may be embodied in other ways, as will
be apparent to a skilled addressee.
[0165] Modifications and variations such as would be
apparent to a skilled addressee are deemed to be within
the scope of the present invention.

Claims

1. A hot water storage unit comprising
a vessel, in which hot water is storable,
an outer casing enclosing the vessel,
a hot water outlet for heated water to exit from inside
the vessel,
a relief device, in use, to relieve excess pressure
and/or temperature from inside the vessel by allow-
ing water to escape from inside the vessel and exit
from the relief device,
wherein the relief device comprises a housing con-
taining operational components of the relief device
and the relief device is removably retainable relative
to the vessel, such that the housing is located sub-
stantially behind the outer casing on the inner side
of the outer casing.

2. A hot water storage unit according to claim 1, further
comprising a drain to direct water, which exits from

the relief device, away from the outer casing, wherein
the drain is removably retainable at the outer side of
the outer casing.

3. A hot water storage unit according to claim 1 or 2,
further comprising one or more of the following fea-
tures:

(a) wherein the drain is removably retainable at
the outer side of the outer casing by being re-
movably retainable with the relief device;
(b) wherein the drain is removably retainable at
the outer side of the outer casing by being re-
movably retainable with a support member lo-
cated adjacent the outer casing;
(c) wherein the drain is removably retainable at
the outer side of the outer casing by being re-
movably retainable with an intermediate mem-
ber that is removably retainable with the relief
device;
(d) wherein the drain has an outlet and the outlet
of the drain is positionable at a selected orien-
tation;
(e) wherein at least one seal is provided between
the relief device and the drain;
(f) wherein the relief device has an outlet for wa-
ter to exit therefrom and the drain has an inlet,
such that when the drain is removably retained
at the outer side of the outer casing, the outlet
of the relief device is in fluid communication with
the inlet of the drain;
(g) wherein a socket is connected to the vessel
and the relief device is engageable or abuttable
with the socket such that the relief device is re-
movably retainable relative to the vessel;
(h) wherein the relief device further comprises
closure means at least partly located in the hous-
ing, the closure means comprising a spring and
a stem, the spring acting to bias the relief device
to a closed condition and the stem movable
against the biasing action of the spring in an
open condition of the relief device, wherein the
housing is arranged such that when the relief
device is removably retained relative to the ves-
sel, the spring and the stem are located sub-
stantially behind the outer casing on the inner
side of the outer casing;
(i) wherein the relief device includes a seat, such
that sealing means seats on the seat in a closed
condition of the relief device and the sealing
means is spaced from the seat in an open con-
dition of the relief device such that, in use, water
can escape from inside the vessel and exit via
the relief device in the open condition of the relief
device;
(j) wherein the relief device is pressure and/or
temperature sensitive such that the relief device
is opened when the sensed pressure and/or
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temperature of the water in the vessel reaches,
or exceeds, a set level;
(k) wherein insulation material is provided be-
tween the vessel and the outer casing; or
(l) wherein a heater is provided to heat the water.

4. A hot water storage unit according to claim 3, further
comprising one or more of the following features:

(m) wherein the outermost end of the relief de-
vice does not extend substantially beyond the
support member; or
(n) wherein the support member comprises an
escutcheon.

5. A hot water storage unit according to claim 3, wherein
the drain is removably retainable at the outer side of
the outer casing such that it is movable relative to
the relief device to thereby permit the outlet of the
drain to be positioned at a selected orientation.

6. A hot water storage unit according to claim 5, wherein
the drain may be movable relative to the intermediate
member and the relief device to thereby permit the
outlet of the drain to be positioned at a selected ori-
entation.

7. A hot water storage unit according to claim 3, wherein
the relief device and the socket are provided with
respective engageable screw threads such that the
relief device is engageable with the socket, or the
relief device is abuttable with the socket and a se-
curing member engages with the socket to secure a
portion of the relief device between the socket and
the securing member.

8. A hot water storage unit according to claim 3, wherein
the relief device is removably retainable relative to
the vessel, such that the seat and the closure mem-
ber are located behind the outer casing on the inner
side of the outer casing.

9. A hot water storage unit according to any one of
claims 3 or 8, wherein the spring is located in the
housing such that it is isolated from the water, in the
vessel, in the closed condition of the relief device.

10. A relief device comprising a housing containing op-
erational components of the relief device wherein, in
use, the relief device is removably retainable relative
to the vessel of a hot water storage unit such that
the housing is located substantially behind the outer
casing on the inner side of the outer casing and the
relief device relieves excess pressure and/or tem-
perature from inside the vessel by allowing water to
escape from inside the vessel and exit from the relief
device.

11. A relief device according to claim 10, further com-
prising one or more of the following features:

(o) wherein the relief device is provided with an
outlet from which water can exit;
(p) wherein a drain is provided, in use, to direct
away water, which exits from the relief device,
and wherein the drain is removably retainable
with the relief device;
(q) wherein a drain is provided, in use, to direct
away water, which exits from the relief device,
and wherein an intermediate member is provid-
ed and the drain is retainable with the interme-
diate member and the intermediate member is
removably retainable with the relief device; or
(r) wherein the relief device is pressure and/or
temperature sensitive such that the relief device
is opened when the sensed pressure and/or
temperature of the water in the vessel reaches,
or exceeds, a set level.

12. A relief device according to claim 11, wherein the
drain has an outlet and the drain is movable relative
to the relief device to thereby permit the outlet of the
drain to be positioned at a selected orientation.

13. A relief device according to claim 12, wherein the
drain has an outlet and the drain is movable relative
to the relief device to thereby permit the outlet of the
drain to be positioned at a selected orientation.

14. A method of making a hot water storage unit com-
prising
providing a vessel, in which hot water is storable,
providing a relief device, the relief device comprising
a housing containing operational components of the
relief device,
providing an outer casing,
removably retaining the relief device relative to the
vessel, and
placing the outer casing around the vessel,
wherein the housing is located substantially behind
the outer casing, on the inner side of the outer casing,
after the outer casing has been placed around the
vessel.

15. A method according to claim 14, further comprising
one or more of the following features:

(s) wherein placing the outer casing around the
vessel comprises sliding the outer casing over
the vessel;
(t) placing insulation material between the ves-
sel and the outer casing;
(u) closing an aperture in the outer casing,
through which the relief device is installed, with
a removable cover;
(v) removably retaining a drain at the exterior of
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the outer casing, in use, to direct water, that exits
from the relief device, away from the outer cas-
ing; or
(w) wherein the relief device is pressure and/or
temperature sensitive such that the relief device
is opened when the sensed pressure and/or
temperature of the water in the vessel reaches,
or exceeds, a set level.
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