
1 A Relay and A Method for Indicating a Relay Failure 5 TECHNICAL FIELD
The present invention broadly relates to the field of relays and to a
method for indicating a relay failure. 10 BACKGROUND
Electromechanical relays (EMRs) are used widely in a number of industrial
applications, largely due to relatively low cost and/or small footprint
when compared with 15 other types of relays. These advantages allow a large
number of relays to be deployed together to carry out complex functions,
using standardized architecture for each of the various functions. The
functions may include industrial control of machines, transfer machines,
and other sequential control operations. Typically, such architecture is
characterized by a control panel installed with a large number of relays
whose contacts are 20easily converted from normally-open to normally-closed
status.        An EMR typically comprises an electromagnetic coil with a
soft iron bar, or armature. A movable contact is coupled to the armature
such that the contact is held in its normal position by e.g. a spring. When
the electromagnetic coil is sufficiently energized, by e.g. a 25 user
switching on the switch on the relay, a magnetic force overcomes the
pulling force provided by the spring and moves the contact into an
alternative position, such that the circuit is either now either broken or
connected. When the electromagnetic coil is de-energized, by e.g. a user
switching off the switch on the relay, the contact returns to and is held
in its normal position by the spring. 30        Typically, systems may
contain large electrical and/or electronic components which are controlled
by EMRs. Such components may already provided with self-monitoring
equipment and can raise "failure alarms" should the equipment malfunction.
Such failure identification systems can help the maintenance crew to locate
faults quickly. By locating the  2 fault in time, the rectification process
can be simplified and the maintenance crew may be able to restart the
system within a short downtime. However, EMRs are typically not equipped
with such failure or fault monitoring 



5 equipment. Due to ageing of the system or any other reason, an EMR within
the system may fail to execute the desired logic switch. In an application
where hundreds of EMRs are connected together to form a system, any
malfunction of one of the relays can lead to a complete system failure.
When the system malfunctions, it can be significantly cumbersome for
maintenance personnel to trace the faulty subsystem. For example, the steps
for  10 troubleshooting of the problem faced by the personnel include a
first step of looking for a maintenance manual. Next, a wiring diagram
would have to be examined. A trial and error method is then implemented to
determine the faulty component. This trial and error method includes
replacing a suspected faulty component (e.g. relay), before powering up and
running the system to verify if the fault has been resolved. If the
failure/fault is unresolved, 15the above process is repeated.       Thus,
the troubleshooting process can be time consuming and can lead to prolonged
system downtime if not resolved quickly. In instances where critical
applications are involved, the prolonged downtime can result in
catastrophic issues, causing user 20dissatisfactions.       Some EMRs come
equipped with an ON/OFF LED indication. However, this is merely an
indication that an EMR has been turned on with the magnetic coil within the
EMR energised, without indicating that the desired contact switch (e.g.
from Normally Open to  25 Normally Closed) has occurred. In such instances,
there is no way to quickly identify that the relay has failed to operate.
In order to overcome this limitation, some EMRs are further equipped with
an additional separate mechanical flag indicator, for indicating if the
desired contact switching has occurred. 30However, panels of EMRs are
typically located in tight confined spaces where a maintenance personnel
typically cannot easily access. Thus, a maintenance personnel may not be
able to inspect the EMRs' mechanical flags easily. In addition, as such an
EMR provides two separate information at e.g. different windows (one for
indicating coil energisation and the other for indicating contact
switching), the maintenance personnel has 35 to check both windows of each
EMR before determining which EMR is functioning incorrectly. This
disadvantageously adds to the time taken to trouble shoot the system.  3
Furthermore, with typically tens or hundreds of EMRs used in one panel,
coupled with low light conditions due to constraints in actual work
environments, the trouble shooting time taken may be significantly long. 



5Therefore, there is exists a need to provide a relay and a method for
indicating a relay failure that seek to address one or more of the problems
above. SUMMARY        In accordance with a first aspect of the present
invention, there is provided a relay comprising, a switch assembly capable
of providing a trigger signal based on a switching status; an energisation
element capable of energisation to affect the switch assembly; and a light
indication for indicating a switching status of the switch assembly.
The light indication may further indicate an energisation status of the
energisation element The light indication may be provided in a single
window.        The relay may further comprise a light source positioned
within the window, the light source adapted to be electrically powered when
the energisation element is energised. The light indication may comprise a
light emitting diode (LED).        The light indication may comprise an
optical filter, the optical filter being mechanically movable to alter the
light indication based on the switching status.             The optical
filter may be capable of altering a colour of the light indication when the
30switching status of the switch assembly is changed. The optical filter
may be movable between the light source and the window.           The relay
may further comprise a movable contact of the switch assembly coupled to
35the optical filter, the movable contact capable of switching between at
least first and second contact positions; wherein the first and second
contact positions are each associated with  4 



respective switching statuses of the switch assembly; and the optical
filter is configured to move in tandem with movement of the movable
contact.             The relay as may further comprise a retaining means
for retaining the movable 5contact in the first contact position as a
default position.         The relay may further comprise a plurality of
movable light sources for providing the light indication. 10The
energisation element may comprise an electromagnetic coil; wherein
energisation of the electromagnetic coil comprises passage of a current
through the electromagnetic coil to affect the switch assembly. The relay
may be an electromechanical relay. 15         In accordance with a second
aspect of the present invention, there is provided a method for indicating
a relay failure, the method comprising, providing a switch assembly for
transmitting a trigger signal based on a switching status; providing an
energisation element for affecting the switch assembly; and indicating the
switching status of the switch assembly 20using a light indication.
The method may further comprise indicating an energisation status of the
energisation means using the light indication. 25The method may further
comprise providing the light indication in a single window.        The step
of indicating a switching status may comprise positioning a light source
within the window; and electrically powering the light source when the
energisation element is energised. 30 The light indication may comprise a
light emitting diode (LED).        The step of indicating the switching
status may comprise mechanically moving an optical filter to alter the
light indication based on the switching status.  



5        The altering of the light indication may comprise altering a
colour of the light indication when the switching status of the switch
assembly is changed.            The step of mechanically moving the optical
filter may comprise moving the optical 5filter between the light source and
the window.        The method may further comprise coupling a movable
contact of the switch assembly to the optical filter, wherein the movable
contact is capable of switching between at least first and second contact
positions; and further wherein the first and second contact positions are
10each associated with respective switching statuses of the switch
assembly; and moving the optical filter in tandem with movement of the
movable contact.        The method may further comprise retaining the
movable contact in the first contact position as a default position. 15
The step of indicating the switching status using a light indication may
comprise using a plurality of movable light sources.              The
method may further comprise providing an electromagnetic coil; and passing
a 20current through the electromagnetic coil to affect the switch assembly.
The relay may be an electromechanical relay. 25 BRIEF DESCRIPTION OF THE
DRAWINGS         Example embodiments of the invention will be better
understood and readily apparent to one of ordinary skill in the art from
the following written description, by way of example only, and in
conjunction with the drawings, in which: 30        Figures la, lb and 1 c
show perspective external views of a relay in an example embodiment.  



6        Figure 3 is a schematic exploded drawing illustrating a flagging
assembly of a relay in an example embodiment. Figure 4 shows a relay in
another example embodiment. Figure 5 shows a relay in yet another example
embodiment        Figure 6 is a schematic flow chart for illustrating a
method for indicating a relay failure in an example embodiment. DETAILED
DESCRIPTION Example embodiments described herein may provide a relay which
can address one 15 or more of the problems described above. In example
embodiments, a relay is provided such that a light indication of the
switching status of the relay, or more particularly of a switch assembly of
the relay, can be displayed at e.g. a window, and visually observed by a
user. In some embodiments, this indication may be provided by an
illuminated light source (e.g. a Light Emitting Diode (LED)) such that when
a desired switch of the relay has occurred, the 20 light source is
illuminated to show a first colour. If the relay is not functioning
correctly such that the desired switch has not occurred, a different colour
may be shown. Alternatively, for example in an example embodiment with
separate light indications for energisation and for switching status,
non-illumination, i.e. a nil light indication, can be used for the
switching status light indication to show a contrast between whether a
desired switch has occurred. 25         In the description herein, a relay
can be an energisable coil device that can include, but is not limited to,
any device that can be switched/powered on and off such as an electrical
relay or other electromechanical switching devices, components or parts. An
energisation event of an energisable coil device can include, but is not
limited to, an 30electrical powering on/off of the element and/or a
mechanical switching on/off of the element.        The terms "coupled" or
"connected" as used in this description are intended to cover both directly
connected or connected through one or more intermediate means, unless
otherwise stated.  7        Further, in the description herein, the word
"substantially" whenever used is understood to include, but not restricted
to, "entirely" or "completely" and the like. In addition, terms such as
"comprising", "comprise", and the like whenever used, are intended to be
non-restricting descriptive language in that they broadly include
elements/components recited  5 after such terms, in addition to other
components not explicitly recited. Further, terms such as "about",
"approximately" and the like whenever used, typically means a reasonable
variation, for example a variation of +/- 5% of the disclosed value, or a
variance of 4% of the disclosed value, or a variance of 3% of the disclosed
value, a variance of 2% of the disclosed value or a variance of 1% of the
disclosed value. 10 



Furthermore, in the description herein, certain values may be disclosed in
a range. The values showing the end points of a range are intended to
illustrate a preferred range. Whenever a range has been described, it is
intended that the range covers and teaches all possible sub-ranges as well
as individual numerical values within that range. That is, the end  15
points of a range should not be interpreted as inflexible limitations. For
example, a description of a range of 1% to 5% is intended to have
specifically disclosed sub-ranges 1% to 2%, 1% to 3%, 1% to 4%, 2% to 3%
etc., as well as individually, values within that range such as 1%, 2%, 3%,
4% and 5%. The intention of the above specific disclosure is applicable to
any depth/breadth of a range. 20        Figures la, lb and lc show
perspective external views of a relay in an example embodiment. In the
example embodiment, the relay is an electromechanical relay comprising an
electromagnet or electromagnetic coil. Each one of Figures la to 1c shows
an electromechanical relay 100 in a different state. The relay 100
comprises a window 102  25 which can provide a visual light indication of
the state of the relay 100. In the example embodiment, a light source such
as an LED (not shown), is placed within the window 102 to provide the
visual light indication of the state of the relay. In the example
embodiment, the state of the relay comprises an energisation status of an
electromagnetic coil of the relay 100, and/or a switching status of the
relay 100. 30        Figure 1a illustrates the electromagnetic relay 100 in
a first state where no power has been supplied to the electromagnetic coil
of the relay 100 such that the relay is not energized, and the relay is not
capable of performing any relay-based switching. In other words, both the
energisation status and switching status of the relay are "OFF". Without
35energisation, the LED is not electrically powered. In this state, it is
observable from the nil light indication at the window 102 that the LED is
not powered.  8        Figure lb illustrates the relay 100 in a second
state where power is supplied to the electromagnetic coil such that the
relay is energized. However, the relay-based switching has not been
performed. This may be due to a fault, e.g. the electromagnetic coil not
being  5 energized sufficiently to affect switching of the relay, for
example, the contacts of a switching assembly of the relay have not been
switched. In other words, the energisation status is "ON" while the
switching status of the relay is "OFF". This status can be indicative of a
faulty relay. In this state, it is observable from the light indication at
the window 102 that the LED is electrically powered and hence illuminated
with a first colour, e.g. yellow colour. 10        Figure lc shows the
relay 100 in a third state where power is supplied to the electromagnetic
coil such that the relay is energized. The electromagnetic coil is
sufficiently energized to affect switching of a switch assembly of the
relay, i.e. the relay performs the desired switching. In other words, both
the energisation status and switching status are  15 "ON". In this state,
it is observable from the light indication at the window 102 that the LED
is electrically powered and illuminated with a second colour. In the
example embodiment, when the switch assembly switches and changes a
switching status, a movable optical filter (not shown) is moved between the
LED and the window, such that the illuminated colour observable from the
window 102 is altered to e.g. green colour. The optical filter may be 20
coupled to the movable contacts of the switch assembly and can move in
tandem with the movable contacts. 



Thus, in the example embodiment, a light indication can indicate a
switching status of a switch assembly of a relay. In the example
embodiment, green light indicates a relay 25operating in normal conditions
while yellow light indicates a relay that has an incorrect or not desired
switching status although power is being supplied to the relay.
Figures 2a and 2b show schematic line drawings for illustrating an interior
of a relay in an example embodiment. Figure 2a illustrates an
electromechanical relay 200 in a first  30 and a second state that are
substantially similar to the first and second states described earlier in
Figures la and 1 b. The relay 200 comprises an energisable coil element
such as an electromagnetic coil 202 that can affect a switch assembly. The
electromagnetic coil 202 may be electrically powered or energized via leads
e.g. 203. The switch assembly of the relay 200 comprises an armature 208
and a movable contact arm or contact 210 that is 35coupled to an end of the
armature 208. The switch assembly is capable of sending a trigger signal
via switching between leads e.g. 213. A Normally-Closed (NC) or "closed"
contact 212  9 is provided on one of the leads e.g. 213 while a
Normally-Open (NO) or "open" contact 214 is provided on another one of the
leads e.g. 213. The movable contact 210 can switch between the contact 212,
214 positions. Further, the relay 200 comprises a biasing means such as a
spring 206 to bias or retain the movable contact 210 in e.g. the normally
closed  5 contact 212 position. A light-source 204 such as an LED is
provided behind a window 201 to provide light indications. In addition, the
relay 200 comprises a flagging assembly 216 that comprises, or couples to,
a flag or optical filter 218. The flagging assembly 216 is coupled directly
or indirectly to the switch assembly so as to assist in the provision of
light indications based on the switching status of the switch assembly. 10
When no power is supplied to the electromagnetic coil 202, the
electromagnetic coil 202 and the relay 200 are not energized. Without
energisation of the electromagnetic coil 202, the armature 208 is not
attracted by magnetic force towards the electromagnetic coil 202. The
movable contact 210, which is coupled at an end of the armature 208,
remains  15 biased in a first position. In the example embodiment, the
first position is maintained by the spring 206 which retains/biases the
armature 208 and movable contact 210, against a "closed" contact 212 of the
relay 200. In the example embodiment, the armature 208 and movable contact
210 are collectively referred to as a switch assembly. 20In the example
embodiment, the light source (e.g. LED) 204 is electrically connected to
the electromagnetic coil 202 such that it is illuminated when the
electromagnetic coil 202 is electrically powered (or energized). In the
first state of no energisation, the light source 204 is not illuminated.
The window 201 may be comprised of transparent or translucent material,
such that illumination of the light source 204 can be observed. It can be
observed  25 by a user from the window 201 with a light indication that the
LED 204 is not powered. In other words, the light source can visually
indicate an "OFF" energisation status of the electromagnetic coil 202 of
the relay 100. 



Figure 2a can also depict a second state of the relay 200 that indicates
non-switching  30 of the relay 200. When power is supplied to the
electromagnetic coil 202, the electromagnetic coil 202 and the relay 200
may appear to be energised. This supply of power to the electromagnetic
coil 202 results in a corresponding illumination of the light source 204.
The illuminated light source 204 provides a visual light indication of an
"ON" energisation status of the electromagnetic coil 202.  10
However, in case of e.g. insufficient power, the energisation of the
electromagnetic coil 202 may generate a magnetic force that is insufficient
to overcome the biasing force (generated by the spring 206 on the armature
208). Thus, the movable contact 210 remains in the first position. The user
can observe from the light indication at the window 201 that a 5first
colour of the light source 204 indicates a status of non-switching of the
switch assembly.        Figure 2b shows a third state of the relay 100 that
indicates desired energisation and switching of the relay 200. When power
is supplied to the electromagnetic coil 202, the electromagnetic coil 202
and the relay 200 are energized. With sufficient power, the  10 energized
electromagnetic coil 202 generates a sufficient magnetic force to overcome
the biasing force (generated by the spring 206) exerted on the armature
208. The magnetic force thus attracts armature 208 towards the
electromagnetic coil 202. The movable contact 210 is moved to a second
position, where it is switched and contacts an "open" (normally open)
contact 214 of the relay 200. In this third state, as the electromagnetic
coil 202 is  15 powered, the light source 204 is illuminated. Thus, the
illuminated light source firstly or primarily visually indicates an "ON"
energisation status of the electromagnetic coil 202 of the relay 200. The
flagging assembly 216 is coupled to the switch assembly. The flagging
assembly  20 216 comprises the optical filter 218 disposed at one end of
the flagging assembly 216. The flagging assembly 216 is arranged such that
moving the movable contact 210 into the second position (i.e. against the
"open" contact 214), results in a tandem or corresponding mechanical
movement of the flagging assembly, such that the optical filter 218 is
placed or disposed between the window 201 and the light source 204. That
is, the optical filter moves  25 in position in relation to the light
source. When placed between the window 201 and the light source 204, the
optical filter 218 can alter the colour of the light indication provided by
the light source 204. Thus, moving the movable contact 210 into the second
position can result in a light indication of a differently coloured
illumination or a second colour. In this regard, the light indication can
indicate a status of a switching affected at the switching assembly. In the
30 example embodiment, the flagging assembly 216 can further comprise a
latch (not shown) attached to the armature 208 of the switch assembly. The
latch allows the flagging assembly 216 to be coupled to the switch
assembly, and also allows the movement of the movable contact 210 from the
first position to the second position to result in a tandem or
corresponding mechanical movement of the optical filter 218 of the flagging
assembly 216, 35such that the optical filter 218 is disposed between the
window 201 and the light source 204. It will be appreciated by a person
skilled in the art that the coupling of the flagging assembly  11 



and the switch assembly is not limited to the example embodiment described
herein and other methods of coupling and/or attachment may be implemented.
Table 1 below summarises the states and exemplary associated visual light
5indications as described. Relay State Energisation Status Switching Status
Window Display! Light Indication    o 2 ON OFF 



Yellow Light      Table 1 10Figure 3 is a schematic exploded drawing
illustrating a flagging assembly of a relay 300 in an example embodiment.
Only certain components of the relay are described for ease of
illustration. The relay 300 in this example embodiment comprises a
transparent or translucent window 302 which can allow a user to view an
indication of the state of the relay 300. The relay 300 is an
electromagnetic or electromechanical relay which comprises a 15
electromagnet connection 303 and a LED light source 304. The relay 300
further comprises a switch assembly 306 arranged so as to effect movement
of a flagging assembly 308. The flagging assembly 308 comprises a flag 310.
When no power is provided to the relay 300, the electromagnetic coil of the
relay 300 20  is not energized and the LED light source 304, which is
electrically connected to the electromagnet connection 303, is not
illuminated. A user may thus view only a nil light indication of an unlit
LED through the window 302. When power is provided to the relay 300, the
electromagnetic coil is energized. In 25  turn, the LED light source 304,
which is electrically connected to the electromagnet connection 303, is
also powered and is illuminated. In the example embodiment, the LED light
source 304 is capable of displaying a light indication of a first colour
(e.g. yellow colour), which may be viewed through or from the window 302.
12 electromagnet. The switch of the switch assembly 306, as a result of the
magnetic force generated by the energized electromagnetic coil 303 is
associated with switching of contacts (not shown) from one position to
another, effectively performing electrical switching. The flagging assembly
308 may be coupled to the switching assembly 306, such that the 



5 movement of the switch assembly 306 as a result of the magnetic force
generated by the energized electromagnetic coil can be translated into the
movement of the flag 310 into a space between the LED light source 304 and
the window 302 such that a light indication of a second colour (e.g. green
colour) may be observed. That is, the flag 310 may comprise an optical
filter which can filter the yellow light indication to show green light
indication. 10        If, for example, the energisation of the
electromagnetic coil is not sufficient for the switch assembly 306 to
switch or be attracted towards the electromagnetic coil to activate the
electrical switching, the flag 310 stays substantially stationary. Thus,
the light indication of the first colour is observed from the window 302.
15        Thus, the example embodiment as shown in Figure 3 provides three
different indications for three different states of the relay 300. When the
electromagnetic coil is not powered (i.e. not energized), an un-illuminated
light source indication is observed at the window 302. When the
electromagnetic coil is sufficiently powered (energized), to affect the  20
switch assembly such that electrical switching is achieved, a light
indication of e.g. green colour is observed. When the electromagnetic coil
is powered, but there is a fault e.g. the energisation is insufficient to
achieve electrical switching, a light indication of e.g. yellow colour is
observed. 25Figure 4 shows a relay 400 in another example embodiment. Only
certain components of the relay are described for ease of illustration. The
relay 400 in this example embodiment comprises a transparent or translucent
window 402 which can allow a user to view an indication of the state of the
relay 400. The relay 400 is an electromagnetic or electromechanical relay
which comprises an electromagnetic coil 403 and a LED light source 30404.
The relay 400 further comprises a biasing means (e.g. spring) 406, an
armature 408, and a movable contact 410 coupled to the armature 408.
When no power is provided to the relay, the electromagnetic coil 403 is not
energized and the LED light source 404, which is electrically connected to
the electromagnetic coil 403, 35is not illuminated. A user may thus view a
nil light indication of an unlit LED, through the window 402. As there is
no energisation of the electromagnetic coil 403, no magnetic force is  13
generated to attract the armature 408 towards the electromagnetic coil 402.
The movable contact 410, which is coupled at an end of the armature 408,
remains biased against one of the contacts e.g. 412 of the relay. In the
example embodiment, a first position is maintained by a spring 406 which
biases the armature 408 and movable contact 410 against an "open" 5contact
414 of the relay. In the example embodiment, the armature 408, movable
contact 



410, and biasing means (spring) 406 are collectively referred to as a
switch assembly. When power is provided to the relay 400, the
electromagnetic coil 403 is energized.      In turn, the LED light source
404, which is electrically connected to the electromagnetic coil 10403, is
also powered and is illuminated. In the example embodiment, the LED light
source 404 is capable of displaying a light indication of a first colour,
which may be viewed through or from the window 402. If the magnetic force
generated by the electromagnetic coil 403 is insufficient to overcome the
biasing force provided by the spring 406, the switch assembly      does not
move, and the movable contact 410 remains connected and biased against the
15"open" contact 414 of the relay.         If the energisation of the
electromagnetic coil 403 is sufficient to generate a sufficient magnetic
force to overcome a biasing force (generated by the spring 406), the
attractive electromagnetic force attracts the armature 408 towards the
electromagmentic coil 403. This  20 movement of the armature 408 can result
in a movable contact 410 (coupled to the armature 408), moving from the
first position at the "open" contact 414, to a second position at the
"closed" contact 412. Further, a flagging assembly 416 may be coupled to
the switch assembly such that  25 the movement of the switch assembly, e.g.
as a result of the magnetic force generated by the energized
electromagnetic coil 403, can be translated into the movement of a flag 418
of the flagging assembly 416 into a space between the LED light source 404
and the window 402. The flag 418 may comprise an optical filter which can
filter the first light indication to show a second light indication. 30
Thus, the example embodiment as shown in Figure 4 provides three different
indications for three different states of the relay 400. When the
electromagnetic coil 403 is not powered (i.e. not energized), an
un-illuminated light source indication is observed at the window 402. When
the electromagnetic coil 403 is sufficiently powered (energized), to affect
35the switching assembly such that electrical switching is achieved, a
second light indication (e.g. green colour) is observed. When the
electromagnetic coil 403 is powered, but for 



14 example is insufficient to achieve electrical switching, an unfiltered
first light indication (e.g. yellow colour) is observed.          While it
has been described for the switching and energisation statuses to be both
5indicated in a same window, the statuses may be both shown in respective
windows, e.g. using respective light sources.         Figure 5 shows a
relay 500 in yet another example embodiment. The relay 500 comprises a
first window 502 and a second window 504. The first window 502 can provide
a  10 light indication of the switching status of the relay 500 and the
second window 504 can provide a light indication of the energisation status
of the relay 500 (i.e. either energised or not). In the example embodiment,
the first window 502 may show a first light indication to indicate
successful electrical switching of the switch assembly (not shown) and a
second light indication to indicate a faulty and/or no switching of the
switch assembly. It will be  15 appreciated that the operations of the
switch and flagging assemblies previously described in e.g. Figures 2a and
3 may be implemented in a substantially similar manner in the relay 500
e.g. for showing the light indication at the window 502. Figure 6 is a
schematic flow chart 600 illustrating a method for indicating a relay  20
failure in an example embodiment. At step 602, a switch assembly is
provided for transmitting a trigger signal based on a switching status. At
step 604, an energisation element is provided for affecting the switch
assembly. At step 606, the switching status of the switch assembly is
indicated using a light indication. 25Example embodiments can provide a
relay whereby an indication of a switching status of the relay can be
displayed at e.g. a window, and visually observed by a user. This can allow
a maintenance personnel to easily identify a faulty relay, or a fault, by
observing the window or light indication to determine if the relay has
switched correctly. 30In some embodiments, the light indication may be
provided by an illuminated light source (e.g. an LED) such that when a
desired switch of the relay has occurred, the LED is illuminated to show
one colour. If the relay is not functioning correctly, e.g. such that the
desired switch has not occurred, a different colour may be observed. This
is further advantageous as it allows the maintenance personnel to more
quickly identify a faulty relay 35or a fault, especially if the relay is
located in a dimly lit or unlit area. This is also advantageous in the
event if the maintenance personnel is required to inspect a plurality of 



15 relays in a panel. Further, in instances where the relay is positioned
in a confined space such that the maintenance personnel has only an oblique
view of the window, an illuminated status indicator can be more
readily/easily observed. 5In some embodiments, the light indication may
further indicate an energisation status of the energisation means. For
example, the indication may show a first colour to indicate a switching
status of the relay while also indicating an energisation status of the
relay. The indication may therefore be displayed or provided in a single
window for observation by a user. This can advantageously allow a user to
observe the energisation and switching status  10 of the relay by looking
only at a single location (e.g. window) of the relay. This can result in
the identification of faulty relays, particularly from a panel of numerous
relays, more quickly.        In an example embodiment, the optical filter
can alter the light indication provided by the illuminated LED from e.g.
red to green or yellow to green. It will be appreciated that any  15 kind
of optical filter which can alter the colour of the LED light indication
may also be implemented. The optical filter may even be an opaque filter,
e.g. of a different colour as the surrounding face of the relay. Thus, when
there is sufficient energisation of the relay resulting in the movement of
the switching assembly, a solid-coloured, opaque flag may be moved into
position to provide the visual indication. This opaque flag should
preferably be of  20 a different colour from the face of the relay where
the window is made available, to allow easy viewing. For example, if the
face of the relay where the window is situated is white, a red flag can be
used to provide the visual indication as it can provide sufficient contrast
with the white background. Thus, the three different indications for three
different states of the relay are provided. When the electromagnetic coil
is not powered (i.e. not energized), an un-  25 illuminated light
indication of e.g. is observed at a window. When the electromagnet is
sufficiently powered (energized) to affect the switching assembly such that
electrical switching is achieved, an e.g. red-coloured flag is observed.
When the electromagnetic coil is powered, but is insufficient to achieve
electrical switching, an illuminated yellow light indication is observed.
30        In another embodiment, instead of moving an optical filter into
position between the light source and window such that it filters the light
source upon successful switching by the switch assembly, the optical filter
may instead start from the position to perform filtering when the switch
assembly is not switching, and moved away from between the light source
35and the window such as not to perform filtering, upon successful
switching by the switch assembly.  16        In some example embodiments,
the flag is mechanically moved between the light source and the window when
the switching status is changed. It will be appreciated that any kind of
mechanical movement arising from switching status changes, which can result
in a 



5 change in the visual indication, can be implemented. For example, the
flag assembly may mechanically move the viewing window between two light
sources such that a different indication is observed based on the state of
the relay. Alternatively, the relay may comprise two or more light sources
which may be mechanically moved into position behind a stationary window,
based on the status of the relay. This can comprise the plurality of light
10 sources (with e.g. different colours) being mechanically movable (e.g.
by a flagging assembly) over a power supply contact point such that a
different light indication is shown depending on which light source is
being powered.           It will also be appreciated that while the example
embodiments described above 15relate to a relay with an electromagnet as
the energisation element, other types of relays may also be used that
comprise other forms of energisation elements.       While it has been
described in the example embodiments that the relay failure may be a result
of insufficient energisation of an electromagnet, it will be appreciated
that any  20 other type of relay failure may be similarly identified. For
example, the relay may have a broken armature, or the movable contact is
not properly coupled to the armature such that despite sufficient
energisation of the electromagnet, the switching status of the relay is not
accordingly switched. 25With reference to the example embodiments, the
inventors have recognized that by using mechanically movable parts to
provide indications, re-engineering of relays to incorporate more
electrical parts may be advantageously avoided. It will be appreciated by a
person skilled in the art that other variations and/or  30 modifications
may be made to the specific embodiments without departing from the spirit
or scope of the invention as broadly described. The present embodiments
are, therefore, to be considered in all respects to be illustrative and not
restrictive.  17 CLAIMS         1. A relay comprising,             a switch
assembly capable of providing a trigger signal based on a switching status;
5an energisation element capable of energisation to affect the switch
assembly; and 



a light indication for indicating a switching status of the switch
assembly.         2. The relay as claimed in claim 1, wherein the light
indication further indicates an energisation status of the energisation
element. 10         3. The relay as claimed in any one of the preceding
claims, wherein the light indication is provided in a single window.
4. The relay as claimed in claim 3, further comprising a light source
positioned 15within the window, the light source adapted to be electrically
powered when the energisation element is energised.         5. The relay as
claimed in any one of claims 1 to 4, wherein the light indication comprises
a light emitting diode (LED). 20         6. The relay as claimed in any one
of claims 1 to 5, wherein the light indication comprises an optical filter,
the optical filter being mechanically movable to alter the light indication
based on the switching status. 257.The relay as claimed in claim 6, wherein
the optical filter is capable of altering a colour of the light indication
when the switching status of the switch assembly is changed.         8. The
relay as claimed in claims 6 or 7, wherein the optical filter is movable
between the light source and the window. 30  9. The relay as claimed in any
one of the claims 6 to 8, further comprising a movable contact of the
switch assembly coupled to the optical filter, the movable contact capable
of switching between at least first and second contact positions; wherein
the first and second contact positions are each associated with respective 



35switching statuses of the switch assembly; and  18        the optical
filter is configured to move in tandem with movement of the movable
contact.        10. The relay as claimed in claim 9, further comprising 5a
retaining means for retaining the movable contact in the first contact
position as a default position.        11. The relay as claimed in any one
of claims 1 to 3, further comprising a plurality of movable light sources
for providing the light indication.        12. The relay as claimed in any
one of the preceding claims, wherein the energisation element comprises an
electromagnetic coil; wherein        energisation of the electromagnetic
coil comprises passage of a current through the electromagnetic coil to
affect the switch assembly.        13. The relay as claimed in any one of
claims 1 to 12, wherein the relay is an electromechanical relay.        14.
A method for indicating a relay failure, the method comprising, 20providing
a switch assembly for transmitting a trigger signal based on a switching
status; providing an energisation element for affecting the switch
assembly; and indicating the switching status of the switch assembly using
a light indication 2515.The method as claimed in claim 14, further
comprising indicating an 



energisation status of the energisation means using the light indication.
16. The method as claimed in claims 14 or 15, further comprising providing
the light indication in a single window. 30         17. The method as
claimed in claim 16, wherein the step of indicating a switching status
comprises positioning a light source within the window; and electrically
powering the light source when the energisation element is energised.  19
18. The method as claimed in any one of claims 14 to 17, wherein the light
indication comprises a light emitting diode (LED).        19. The method as
claimed in any one of claims 14 to 18, wherein the step of 5indicating the
switching status comprises       mechanically moving an optical filter to
alter the light indication based on the switching status.        20. The
method as claimed in claim 19, wherein said altering the light indication
10comprises altering a colour of the light indication when the switching
status of the switch assembly is changed.        21. The method as claimed
in any one of claims 19 or 20, wherein the step of mechanically moving the
optical filter comprises 15moving the optical filter between the light
source and the window. 



22. The method as claimed in any one of the claims 19 to 21, further
comprising coupling a movable contact of the switch assembly to the optical
filter, wherein the movable contact is capable of switching between at
least first and second contact positions; 20 and        further wherein the
first and second contact positions are each associated with respective
switching statuses of the switch assembly; and moving the optical filter in
tandem with movement of the movable contact. 2523.The method as claimed in
claim 22, further comprising retaining the movable contact in the first
contact position as a default position.           24. The method as claimed
in any one of claims 14 to 17, wherein the step of indicating the switching
status using a light indication comprises using a plurality of movable
30light sources.         25. The method as claimed in any one of claims 14
to 24, further comprising providing an electromagnetic coil; and passing a
current through the electromagnetic coil to affect the switch assembly.  20
26.The method as claimed in any one of claims 14 to 24, wherein the relay
is an electromechanical relay. 


