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A SENSOR MOUNTING DEVICE AND A RELATED WATER HEATER
AND MOUNTING METHOD

Field

[0001] The present invention relates to a sensor mounting device for mounting a sensor 1o a
water heater tank, a water heater with such a sensor mounting device and a method of mounting

a sensar to a water heater.

[0002] The invention has been primarily developed for use in mounting an electrical temperature
sensor to the tank of an nsulated water heater and will be described hereafier with reference to
this application. However, the invention is not limited to this particular use and is also suitable
for use i insulated storage water tanks where it is requived te know the temnperature of the water

in the tank {e.g. a solar storage tank).

Background

[0003] It is known te mount temperature sensors to tanks of water heaters so that the temperature
of the water 1w the tank can be monitored for temperature control and other purposes. One
known method, referred to as foaming in, involves welding a stud on to the tank and bolting a
sensor on to the stud, which 1s then foamed into the tank when the tank is insulated. A
disadvantage of this method 1s that the sensor cannot be replaced withowt causing significant
damage to the water heater, such that a sensor failure usually results i the replacement of the
entire water heater. Another known method, referred to as dry well, requires additional sockets
to be added 1o the tank and the insertion of a dry well into the tank tnsulation and outer casing.
Disadvantages of this method include that it adds cost and time to manufacturing, results in
additional heat loss from the tank due to the additional penetrations and provides additional
potential leak points. It is also known to insert a dry well through a dual use flow fitting. This
has additional disadvantages in that it requires extra parts and reduces the flow through the
socket. Another known method, refetred 1o as access point, wvolves making openings o the
outer casing w order to allow access to the tank surface and then attaching the sensor to the tank
surface via studs or spring clips. Disadvantages of this method include additional heat loss from

the tank due to part of the tank wall being exposed (1. non insulated) and the requirement and
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cost of additional components {e.g. covers) for the openings in the outer casing. Another known
method is 1o mount a sensor to an external fitting associated with the water heater. A

disadvantage of this method is that 1t does not provide accurate temperature measurement.

Summary of the Invention

[0004] Accordingly, in a first aspect, the present invention provides a sensor mounting device for
mounting a sensor to a water heater tank, the sensor mounting device including:

a body extending between a first end and a second end, the body having a first passage
extending through the body from the first end to the second end and a second passage extending
through the body from the first end to the second end,

wherein the first passage is adapted to receive a tank socket therein and the second
passage, which is smaller in cross sectional area than the first passage, is adapted to receive a
sensor therein such that one end of the sensor 1s positionable substantially adjacent an outer

surface of the water heater tank.

[0005] In a second aspect, the present invention provides a water heater including:

a water heater tank;

a socket welded to the tank;

a seasor mounting device around the socket, the device including a body extending
between a first end and a second end, the body having a first passage extending through the body
from the first end to the second end and a second passage extending through the body from the
first end to the second end;

a sensor withun the second passage having a distal end substantially adjacent the exterior
of the water tank;

an outer casing around the tank, through which a proximal end of the socket and a
proximal end of the sensor mounting device passes; and

msulation between the exterior of the water tank and the interior of the outer casing and

the exterior of the sensor mounting device,

[0006] In one form, the first passage and the second passage open into each other. In another

form, the device includes a barrier separating the first passage from the second passage.
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[0007] The body preferably includes a substantially cylindrical part and an ovtwardly flanged
part. The substantially evlindrical part and the outwardly flanged part are preferably separate
components adapted for engagement with one another. The substantially cylindrical part

preferably includes outwardly flared ends.

[0008] The first passage is preferably cylindrical. The second passage is preferably cylindrical

[0009] The sensor 1s preferably an electrical temperature sensor,

[0010] In a third aspect, the present mvention provides a method of mounting a sensor to a water
heater, the method including the steps of:

constructing a water heater tank and welding a socket thereto;

positioning a sensor mounting device ground the socket, the device including a body
extending between a first end and a second end, the body having a first passage extending
through the body from the first end to the second end and a second passage extending through
the body from the first end to the second end;

surrounding the tank with an outer casing, with a proximal end of the socket and a
proximal end of the sensor mounting device passing through the outer casing;

filling the space between the exterior of the water tank and the interior of the outer casing
and the exterior of the sensor mounting device with insulation; and

positioning a sensor within the second passage with its distal end substantially adjacent

the exterior of the water tank.

Brief Description of the Drawings

[0011] Embodiments of the tnvention will now be described, by way of examples only, with

reference to the accompanying drawings in which:

[0012] Fig. 1 is a front view of an embodiment of a sensor mounting device;

[0013] Fig. 2 is a rear perspective view of the device shown in Fig. 1;

[0014] Fig. 3 is a cross sectional side view of the device shown in Fig. 1, mounted to a water

heater;
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[0013] Fig. 4 is a front perspeciive view of the device shown in Fig. 1.

[0016] Fig. 51s cut away perspective view of a water heater with the sensor mounting device of

Fig. 1 mounted thereon;

[0017] Fig. 6 is an enlarged detail view of the water heater and the sensor mounting device

shown in Fig. 5;

[0018] Fig. 715 a front perspective view of a second embodiment of a sensor mounting device.

Detailed Description of the Preferred Embodiments

[0019] Figs. 1 and 2 show a first embodiment of a sensor mounting device 10 for mounting a
sensor {(such as an electrical temperature sensor or thermistor) to a water heater tank. The device
10 mcludes a generally cylindrical body 12 which extends between a first end 14 and a second
end 16. The body 12 is hollow and has a first passage {8 extending through the body 12 from
the first end 14 to the second end 16, The body 12 alse includes a second passage 20 extending
through the body from the first end 14 to the second end 16. In the embodiment shown, the first
passage 18 and the second passage 20 overlap or open into each other. However, in other

embodiments (not shown), the two passages do not overlap and remain separate.

[0020] The body 12 includes an outwardly flange extending part 22 adjacent to the first end 14,
The body 12 also includes a slightly cutwardly flared conical part 24 adjacent the second end 16.
As best shown in Fig, 3, the body 12 is formed in two parts 12a and 12b, with part 12a including
the majority of the cylindrical body 12 and the flared part 24 and the part 12b including the
flange part 22. The body 12 is assembled by pushing the first part 12a and the second part 12b
into an overlapping or telescopic relationship with one another and are retained in this assembled

configoration by a snug or interference fit between the two parts 12a and 12b.

[0021] The parts 12a and 12b are preferably injection moulded from a plastic material such as

polypropyvlene.

[0022] The installation and use of the device 10 shall now be described with references to Figs. 3

t0 6. Fig. 3 to 6 show a water heater 30 which has a tank 32, outer casing 34 and foam msulation
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36 therebetween. A socket 40 is welded to the tank 32, to allow connection of water piping to

the tank 32.

[0023] Figs. 3 to 6 also show a temperature sensor, in the form of a thermistor 42 having a distal

end 42a and a cable 42b,

[0024] The first step in construction of the water heater 30 is the welded construction of the
water tank 32, which then has the socket 38 welded thereto. The device 10 1s then positioned
around the socket 38 with the part 40 therebetween. The tank 32 is then swrounded by the
casing 34 and the space therebetween filled with the foam insulation 36. The thermistor 42 is
then inserted into the second passage 20 such that its distal end 42a is substantially adjacent to

the exterior of the water tank 32. The thermistor 42 is a snug fit within the second passage 20,

[0025] Fig. 7 shows a second embodiment of a sensor mounting device 107, The device 10 is
similar to the embodiment described with reference to Figs 1 to 6 and like features have been

indicated with like reference numerals. However, the device 10 also includes a radial channel
44 through the flared part 24. The thermistor is installed in a simular manner to that previously

described except that the cable is inserted through the device 10° both radially and axially.

[0026] The sensor mounting devices 10, 107 have several advantages. Fustly, the positioning of
the distal end of the thermistor in close proximity to the outer surface of the tank provides for
accurate measurement of the temperature of the tank. Secondly, the device allows the
temperature sensor to be quickly and easity replaced by pulling and then re-insertion, without
requiring significant disassembly of the water heater or causing any damage thereto. Thirdly, the
device can be used with an existing socket and does not require any additional sockets to be
added to the tank, therefore avoiding additional cost, penetrations, heat loss and leak points, or
the use of dry wells and associated covers. Fourthly, the device also avoids the use of dual use
flow fittings, and therefore allows the full flow potential of the socket to be utilised.  Fifihly, the
device can be installed at poimt of manufacture withount the need for the thermistor to be installed

at the same time, which allows later upgrading of the heater.
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[0027] Although the invention has been described with reference to a preferred embodiment, it
will be appreciated by persons skilled in the art that the imvention may be embodied i many

other forms.
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CLAIMS

I, A sensor mounting devigce for mounting a sensor to a water heater tank, the sensor
mounting device including:

a body extending between a first end and a second end, the body having a first passage
extending through the body from the first end to the second end and a second passage extending
through the body from the first end to the second end,

whereir the first passage 13 adapted to receive a tank socket therein and the second
passage, which is smaller in cross sectional area than the first passage, is adapted to receive the
sensor therein such that one end of the sensor is positionable substantially adjacent an outer

surface of the water heater tank.

2. The sensor mounting device as claimed in claim 1, wherein the first passage and the

second passage open into each other.

3. The sensor mounting device as claimed in claim 1, wherein the device includes a barrier

separating the first passage from the second passage.

4,  The sensor mounting device as claimed in claim 1, 2 or 3, wherein the body includes a

substantially cylindrical part and an outwardly flanged part.

5. The sensor mounting device as claimed in claim 4, wherein the substantially cyhindrical
part and the outwardly flanged part are separate components adapted for engagement with one
another.

6. The sensor mounting device as claimed in claim 4 or 5, wherein the substantially

cylindrical part includes outwardly flared ends.

7. The sensor mounting device as claimed in any one of the preceding claims, whergin the

first passage is eyvlindrical.

&  The sensor mounting device as claimed in any one of the preceding claims, wherein the

second passage is cylindrical.
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9. The sensor mounting device as claimed in any one of the preceding claims, wherein the

sensor is an elecirical temperature sensor,

10. A water heater including:

a water heater tank;

a socket welded to the tank:

a sensor mounting device around the socket, the device including a body extending
between a first end and a second end, the body having a first passage extending through the body
from the first end to the second end and a second passage extending through the body from the
first end to the second end;

a sensor within the second passage baving a distal end substantially adjacent the exterior of
the water tank:

an outer casing around the tank, through which a proximal end of the socket and a
proximal end of the sensor mopnting device passes; and

msulation between the exterior of the water tank and the interior of the outer casing and the

exterior of the sensor mounting device.

11, The water heater as claimed in claim 10, wherein the first passage and the second passage

open into each other.

12.  The water heater as claimed in claim 10, wherein the device includes a barrier separating

the first passage from the second passage.

13, "The water heater as claimed in claims 10, 11 or 12, wherein the body includes a

snbstantially cylindrical part and an outwardly flanged part.

14.  The water heater as claimed in claim 13, wherein the substantially cvhindrical part and the

outwardly flanged part are separate components adapted for engagement with one another.

1S, 'The water heater as claimed in claim 13 or 14, wherein the substantially cylindrical part
includes cutwardly flared ends.

ge T

P

16, The water heater as claimed in any one of claims 10 to 15, wherein the first passa

cvimdrical.
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17. "The water heater as claimed in any one of claims 10 o 16, wherein the second passage is

cvimdrical.

18.  The water heater as clatmed in any one of claims 10 to 17, wherein the sensor is an

electrical temperature sensor.

19, A method of mounting a sensor to a water heater, the method including the steps of

constructing a water heater tank and welding a socket thereto;

positioning a sensor mounting device around the socket, the device including a body
extending between a first end and a second end, the body having a first passage extending
through the body from the first end to the second end and a second passage extending through
the body from the first end to the second end;

surrounding the tank with an owter casing, with a proximal end of the socket and a
proximal end of the sensor mounting device passing through the outer casing;

filling the space between the exterior of the water tank and the interior of the outer casing
and the extertor of the sensor mounting device with mnsulation; and

positioning a sensor within the second passage with s distal end substantially adjacent the

exterior of the water tank.
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