
1 Tool and Method for Switching an Electromagnetic Relay 5 TECHNICAL FIELD
The present invention broadly relates to a tool for switching a
magnetic-type relay. 10 BACKGROUND        Electromagnetic relays are used
extensively as electromechanical switches in various applications such as
electrical circuit boards, alarms, and sensors etc. Typically, a relay
comprises an electromagnet with a soft iron bar, or armature. A movable 15
contact/switch is coupled to the armature such that the contact is held in
its normal position by e.g. a return spring. Typically, when the
electromagnet is energized, by e.g. a user applying a power source to the
relay, a magnetic force overcomes the biasing force provided by the return
spring and moves the contact into an alternative position, such that the
circuit is either open or connected. When the electromagnet is de-
20energized, by e.g. a user removing the power source to the relay, the
contact returns to and is held in its normal position by the return spring.
In some electromagnetic relays, a lock-down door and test button is
provided, where manual or physical manipulation of the relay switch can be
provided and the 25 manipulated position of the switch physically retained.
The manipulation thus bypasses the effect of the electromagnet within the
relay. In other words, some relays are integrated with an assembly which
allows for the manual operation of the switch, without having to energize
the electromagnet coil. This can allow a user to e.g. debug a system
controlled by the relay, without energizing the relay's coil. 30
However, such integrated lock-down door and test button assemblies are not
always present in all electromagnetic relays. Non-provision of such
assemblies can be because the presence of such additional assemblies may
add to the cost of the electromagnetic relay. Further, such assemblies
cannot be easily incorporated in certain 35types of relays due to size or
other constraints defined by industrial standards or user  2 requirements.
This is particularly true for a range of relays, typically called slim
relays. In relays where the lock-down door and test button assemblies
cannot be provided, e.g. in conventional slim relays, there does not exist
any means for switching the relay to another state without some form of
energizing the coil. This situation is particularly 



5  difficult and undesirable given that relays, after manufacturing, are
typically encapsulated by a moulding material and the internal components
of the relay, such as the coil and armature, are not typically accessible.
Furthermore, for debugging purposes, it is also not desired to energise a
relay in order to switch its state. For example, relays can be used to
control a high-power circuit using a low-power signal, 10  with complete
electrical isolation between the control and controlled circuits. During
commissioning or debugging of the relay, there are situations where the low
power signal supplied to the coil cannot or should not be provided.
Therefore, there exists a need for a tool for switching the state of a
relay that 15 seeks to address at least one of the above problems. SUMMARY
20In accordance with a first aspect of the present invention, there is
provided a tool for switching a state of an electromagnetic relay
comprising, a switching member capable of moving between a first position
and a second position along a path oriented to the relay; wherein movement
of the switching member from the first position to the second position is
capable of switching a switch state of the electromagnetic relay via a 25
magnetic force exerted by the switching member.        The tool may further
comprise a detachable member capable of coupling to the relay, the
detachable member providing a predefined path thereon that corresponds to
said path in proximity to the relay. 30        The movement of the
switching member for switching the switch state of the electromagnetic
relay may be performed without energizing the relay.           The movement
of the switching member from the first position to the second 35position
may be capable of switching the electromagnetic relay from a normally open
(NO) switch state to a normally closed (NC) switch state.  3 The switching
member may comprise a magnet.             The path provided by the
detachable member may be adapted to be parallel to a 5planar surface of the
relay        The path provided by the detachable member may be defined by a
slot channel in the detachable member. 



10Ends of the path provided by the detachable member may correspond
substantially to the first and second positions.        One end of the slot
channel may be provided with an alignment cavity to align the switching
member for entry into the slot channel. 15        The detachable member may
be capable of coupling to the relay by substantially encasing the relay.
The switching member in the first position may be capable of magnetically
20 affecting an armature coupled to a switch of the relay; and movement of
the switching member to the second position may be capable of moving the
armature to switch the switch state of the switch. The tool may be capable
of switching the switch state of a slim-type relay. 25 The tool may be
external to the relay.        In accordance with a second aspect of the
present invention, there is provided a method for switching a state of an
electromagnetic relay, the method comprising, 30 moving a switching member
between a first position and a second position along a path oriented to the
relay; and switching a switch state of the electromagnetic relay via a
magnetic force exerted by the switching member.           The method may
further comprise coupling a detachment member to the relay, 35 the
detachment member providing a predefined path thereon that corresponds to
said path in proximity to the relay.  4        The method may further
comprise moving the switching member and switching the switch state of the
electromagnetic relay without energizing the relay. 



5Moving the switching member from the first position to the second position
may be capable of switching the electromagnetic relay from a normally open
(NO) switch state to a normally closed (NC) switch state. The switching
member may comprise a magnet. 10        The path provided by the detachable
member may be adapted to be parallel to a planar surface of the relay.
The path provided by the detachable member may be defined by a slot channel
15in the detachable member.        Ends of the path provided by the
detachable member may correspond substantially to the first and second
positions. 20The method may further comprise providing one end of the slot
channel with an alignment cavity to align the switching member for entry
into the slot channel.        Coupling the detachable member to the relay
may comprise substantially encasing the relay. 25        The method may
further comprise moving the switching member to the second position to move
an armature coupled to a switch of the relay to switch the switch state of
the switch; wherein the switching member in the first position is capable
of magnetically affecting the armature. 30 The method may further comprise
switching the switch state of a slim-type relay. The switching member may
be external to the relay. 35 BRIEF DESCRIPTION OF THE DRAWINGS  



5        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: 5Figures la, lb and lc are schematic drawings for
illustrating an interaction between a tool and a relay in an example
embodiment.        Figure 2 is a schematic drawing of a relay with a path
printed on an external surface in an example embodiment. 10        Figures
3a to e are schematic drawings showing a tool in another example
embodiment.             Figure 4a shows a cross-sectional view of the
switching member along the line X-X' 15of Figure 3d.        Figure 4b shows
a cross-sectional view of the switching member along the line Y-Y' of
Figure 3d. 20Figures 5a and b are schematic drawings showing a tool in
another example embodiment.        Figure 6 is a schematic flow chart for
illustrating a method for switching a state of an electromagnetic relay in
an example embodiment. 25 DETAILED DESCRIPTION             Example
embodiments described herein may provide a tool for switching a switch
30state of an electromagnetic relay without energizing the electromagnetic
relay.        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 35energisation
event of an energisable coil device can include, but is not limited to, an 



electrical powering on/off of the element and/or a mechanical switching
on/off of the element.  6        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.
5        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 10 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. 15
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 20
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. 25        Figures la, lb and lc are schematic
drawings for illustrating an interaction between a tool and a relay in an
example embodiment. In the example embodiment, the tool 150 functions as a
switching member 150, and the relay is an electromagnetic relay 100. To
better illustrate the interaction, certain interior components of the
electromagnetic relay 100 30  are shown in each of Figures la, lb and lc.
Further, in Figures I a, lb and 1 c, electrical power is not supplied to
the relay 100.        Figure la shows the electromagnetic relay 100 in a
first switch state. The electromagnetic relay 100 comprises an
electromagnet 102 which comprises a coil 104 35wound around a magnetic
shaft 106. A coil terminal 120 is provided for supplying electrical power
to the electromagnet 102. An armature 108 is provided, pivoted at one end
109, such  



7 that a free portion of the armature 108 is capable of rotating towards
the electromagnet 102. A biasing means e.g. spring 110 is provided, coupled
to the armature 108 at the pivoted end 109 of the armature 108, and
functions to bias the armature 108 in a default position. In the default
position, the armature 108 is biased away from the electromagnet 102. In
other 5 words, the spring 110 exerts a force R, which generates an
anti-clockwise moment on the armature 108. A movable contact 112 is
provided coupled to a free end of the armature 108 via an actuation blade
114. The biasing force provided by the spring 110 retains the armature 108
in its default position which in turn retains the movable contact 112 in
its default position, by virtue of coupling to the armature 108 via the
actuation blade 114. In the 10 example embodiment illustrated in Figure la,
the movable contact 112 is biased against and is electrically connected to
a NC (Normally-Closed or "Closed") terminal 122 in a default position.
When power is not supplied to the electromagnetic relay 100 via the coil
terminal 15120, no magnetic force is generated to attract a free portion of
the armature 108 towards the electromagnet 102.        For the
electromagnetic relay 100, if current (e.g. power) is supplied to the
electromagnet 102 via e.g. the coil terminal 120, the current is passed
through the coil 104. 20 This in turn energises the shaft 106, effectively
transforming shaft 106 into a magnet. The shaft can be made of e.g. soft
iron or the like material suitable for magnetization/energisation. When
energized, the shaft 106 is magnetized and exerts an attractive magnetic
force (not shown) on the armature 108. This magnetic force overcomes the
biasing force provided by the biasing means or spring 110, to move the
armature 108 25from the default position to a switched position.        In
other words, if the electromagnet 102 is energized, a magnetic force (not
shown) is exerted on the armature 108. In the example embodiment, the
magnetic force (provided by the energized electromagnet 102) generates a
clockwise moment on the armature 108 30 which can overcome the
anti-clockwise moment provided by the spring 110, thus resulting in a
clockwise rotation of the armature 108. Accordingly, the movable contact
112 is also moved into a switched position, by virtue of its coupling to
the armature 108 via the actuation blade 114. The switched position results
in the movable contact 112 being moved to be electrically connected with a
NO (Normally-Open or "Open") contact 124 (not shown in 35Figure la).  8
It has been recognized that most electromagnetic relays are sealed or
encapsulated, such that the interior components of the relays, such as the
actuation blades or armatures, are not easily accessible or visible.
However, the inventors have recognized that a tool comprising a switching
member (such as a magnet), can be used to affect the armature 5  position,
such that switching of the switch state of the electromagnetic relay can be
performed. This tool can be provided external to the relay, such that the
relay does not need to be opened or unsealed in order to switch the switch
state of the electromagnetic relay. Furthermore, energisation of the
electromagnet can also be avoided. 10As described earlier, Figure la shows
an electromagnetic relay 100 in a first switch 



state. The relay is not electrically powered in the example embodiment. A
tool 150 for switching the switch state of the electromagnetic relay,
without energizing the electromagnetic relay, is also shown. In the example
embodiment, the tool 150 comprises a switching member (e.g. a magnet) which
is capable of affecting the armature 108, within the  15 electromagnetic
relay 100. When the tool 150 is placed in a first position X, with respect
to the electromagnetic relay 100, as shown in Figure 1 a, the tool 150
exerts a magnetic attractive force B on armature 108 such that a clockwise
moment is generated. This clockwise moment may be insufficient to overcome
the anti-clockwise moment generated by the spring 110. Thus, the armature
108 remains in its default position. Accordingly, the 20movable contact 112
is biased against and is electrically connected to the NC ("Closed")
terminal 122.        Figure lb shows the tool 150 in an intermediate
position Y, with respect to the electromagnetic relay 100. In this
intermediate position Y, the tool 150 is moved nearer to  25 the armature
108. As the tool 150 is moved nearer the armature 108, the tool 150 exerts
a larger magnetic attractive force B on the armature 108 such that a larger
clockwise moment is generated, as compared to when the tool 150 is in the
first position X. This clockwise moment may still be insufficient to
overcome the anti-clockwise moment generated by the spring 110. Thus, the
armature 108 remains in its default position. Accordingly, the movable
30contact 114 remains biased against and is electrically connected to the
NC (Closed") terminal 122.        Figure lc shows the tool 150 in a second
position Z, with respect to the electromagnetic relay 100. When the tool
150 is moved in a direction towards the armature 35108, the force B and
clockwise moment exerted by the tool 150 on the armature 108 is
correspondingly increased. At a point in the path from the first position X
to the second  9 position Z, aligned to the relay 100, the clockwise moment
increases to a value where the force is capable of overcoming the
anti-clockwise moment generated by the spring 110. Thus, the armature 108
moves towards the tool 150, which emulates the function of a powered or
energized electromagnet 102. The armature 108 is hence in the switched 5
position, and accordingly, the movable contact 112 is moved to a switched
position and is electrically connected to the NO ("Open") terminal 124. The
second position Z is a position where the tool can exert a sufficient
clockwise moment on the armature 108 for the switch state of the
electromagnetic relay 100 to be switched. Thus, effectively, the switch
state of the electromagnetic relay is switched e.g. from terminals 122 to
124, when the tool 150 is 10  moved from the first position X to the second
position Z, along a path aligned to the relay 100. Preferably, the second
position Z is a position whereby the tool 150 can exert a substantially
maximum clockwise moment on the armature 108 for the switch state of the
electromagnetic relay 100 to be switched. 15In the example embodiment, the
armature 108 is a mechanically moving part, with 



diamagnetic properties, which can be attracted by magnetic or
electromagnetic forces. When the coil 104 is energized, the core (or
magnetic shaft 106) acts as an electromagnet and attracts the armature 108
towards itself. The inventors have recognized that the same armature
movement can be simulated, by moving the tool 150 in the path from the
first 20  position X to the second position Z. As magnetic force is
directly proportional to 1/(air gap between the attracting bodies)2, moving
the tool 150 from the first position X to the second position Z results in
a gradual increase of attraction between the tool 150 and the armature 108.
Thus, the armature 108 is attracted to and moves towards the tool 150 as
the tool 150 approaches the armature 108, thereby simulating the movement
of the armature 108 when 25  the coil is energized sufficiently. In this
example embodiment, the second position Z does not need to be accurately
defined. That is, the tool 150 does not cause movement of the armature 108,
before the tool 150 arrives at the second position Z and switches the state
of the relay 100. 30In another example embodiment, the tool 150 may be
placed directly at the second position Z, without first starting from the
first position X. That is, the path oriented to the relay is a path around
the second position Z such that the armature 108 is affected and switching
occurs. The starting position can be a position W directly vertical to the
second position Z, such that moving the tool 150 on the vertical path to
position Z causes switching of the relay 35100. In this example embodiment,
good accuracy of the second position Z can determine the success of the
switching operation of the relay 100. If the second position Z is
accurately  10 defined, placing the tool 150 directly at the second
position Z, can result in the armature 108 being pulled towards the core.
Thus, providing a preferable path showing a first position X and a second
position Z 5can advantageously ensure that the tool 150 functions to
attract the armature 108 towards the core 106, for switching of the state
of the relay 100 to correctly and more easily occur.        It will be
appreciated that there are various ways of implementing the mechanisms of
an electromagnetic relay. The electromagnetic relay 100 described in
Figures la, lb and lc 10 are for illustrative purposes only and example
embodiments herein are not limited for use with the electromagnetic relay
described. The inventors have recognized that for each type of relay
design, the tool of example embodiments and its use may be modified
accordingly. For example, a particular type of electromagnetic relay design
may work best with the movement of the switching member from a specific
first position to a specific second position 15 and along a specific path.
In other words, the switching member (e.g. magnet) of the tool functions to
affect the switching armature (e.g. armature 108 of Figure 1), for the
switching member to switch the switch state of the electromagnetic relay.
In an example embodiment, the path may be printed or displayed on an
external 20surface of an electromagnetic relay.        Figure 2 is a
schematic drawing of a relay 200 with a path 204 printed on an external
surface in an example embodiment. A first position 206 and a second
position 202 are shown. The path 204 may be represented as shown in Figure
2 to more effectively provide a 



25 user with an indication of the first and second positions, e.g. where
the tool is to be moved from, and where the tool is to move to, in order to
switch the switch state of the relay 200. Preferably, the first position
206 may define a position where the tool is not affecting the switch state
of the relay 200, and the second position 202 may define a position where
the tool can switch the switch state of the relay 200. More preferably, the
second position 202 30may define a position where the tool can provide a
substantially maximum effect to switch the switch state of the relay 200.
Figures 3a to e are schematic drawings showing a tool in another example
embodiment. Figures 3a to 3e, collectively show a process of coupling a
tool 301 to a relay 35300. In this example embodiment, the tool 301
comprises a detachable member 302 and a switching member 304.  11
Figure 3a shows the relay 300. Figure 3b shows a detachable member 302 of
the tool 301 being coupled to the relay 300. It is preferred that the
detachable member 302 is designed or dimensioned such that it can be
rigidly attached to the relay 300, such that when  5 in use, the detachable
member 302 is not easily detached from the relay 300 by accident, so as to
ensure smooth and/or reliable operations. In the example embodiment as
shown in Figure 3b, the relay 300 is substantially encased by the
detachable member 302. A predefined path 306 is disposed on or provided
within the detachable member 302, and the predefined path 306 is preferably
substantially parallel to a planar surface 308 (see Figure  10 3a) of the
relay 300. Therefore, the path 306 is aligned to and in sufficient
proximity to the relay 300. The planar surface 308 is an external surface
of the relay 300, which the armature (e.g. 108 of Figure 1) of the relay
may be most proximate to, and/or likely to be most affected by the
switching member 304 from the exterior of the relay 300. The predefined
path 306 is defined by a slot channel in the detachable member 302. On one
end of the predefined path  15 306 is an alignment cavity 310 which is
capable of aligning the switching member 304 for entry into the slot
channel of the predefined path 306. The end of the path with the alignment
cavity 310 may also define the first position so that a user can easily
identify a starting point for the switching of the switch state. 20Figure
3c shows a switching member 304 for insertion into an alignment cavity 310
disposed on the predefined path 306. Figures 3d and 3e further illustrate
the movement of the switching member 304 from a first position (see Figure
3d) to a second position (see Figure 3e) along the path 306 defined by the
detachable member 302. 25The switching member 304 shown in Figures 3b to 3e
comprises thick end sections and a thin middle section (as compared to the
end sections). The thick end sections can act to ensure that the switching
member 304 can move only along the predefined path 306 defined by the slot
channel of the detachable member 302. 30Figure 4a shows a cross-sectional
view of the switching member along the line X-X' 



of Figure 3d. In this position, the alignment cavity 310 can accommodate
the thick end sections 402, 404 of the switching member 304 to be received
by and/or inserted into the detachable member 302. However, other than the
alignment cavity 310, the width of the slot channel which defines the path
306 is made narrower than the thick end sections 402, 404 35 of the
switching member 304.  12        Figure 4b shows a cross-sectional view of
the switching member along the line Y-Y' of Figure 3e. The thin middle
section 406 of the switching member 304 is made smaller than the width of
the slot channel. However, the thick end sections are thicker than the slot
width. Thus, the switching member 304 can move only along the predefined
path 306 defined by  5 the slot channel on the detachable member 302, via
traversing at the stem sections provided by the middle section 406, in a
manner substantially parallel to the planar surface 308 of the relay 300.
The switching member 304 can thus only be inserted into or removed from the
detachable member 302 at the alignment cavity 310. 10Figures 5a and b are
schematic drawings showing a tool 501 in another example embodiment.
Figures 5a and 5b show the tool 501 comprising a detachable member 502 and
a switching member 504, being attached or coupled to the relay 500, with
the switching member 504 in first and second positions respectively in the
two figures. It is preferred that the detachable member 502 is designed or
dimensioned such that it can be rigidly attached  15 to the relay 500, so
as to ensure smooth and/or reliable operations. In the example embodiment
as shown in Figure 5a, the relay 500 is substantially encased by the
detachable member 502. A predefined path 506 is disposed on or provided
within the detachable member 502, and the predefined path 506 is preferably
substantially parallel to a planar surface (not shown) of the relay 500.
Therefore, the path 506 is aligned to and in sufficient  20 proximity to
the relay 500. The planar surface is an external surface of the relay 500,
which the armature (e.g. 108 of Figure 1) of the relay may be most
proximate to, and/or likely to be most affected by the switching member 504
from the exterior of the relay 500. The predefined path 506 is defined by a
slot channel in the detachable member 502. 25In this example embodiment,
the switching member 504 is engaged to the detachable member 502 such that
it cannot be separated or removed from the detachable member 502.The
detachable member 502 does not comprise of any alignment cavities which can
allow the switching member 504 to be inserted or removed from the slot
channel. 30In example embodiments, it is beneficial for a switching member
to begin movement from a first e.g. "OFF" position, before it is
moved/switched to a second e.g. "ON" position to switch a switch state of a
relay. This is accomplished without energisation of the relay. Thereafter,
once debugging is completed, it is desirable for the switching member to
switch the relay "OFF" by returning the switching member to the first
position before the switching 35member is removed. Thus, the asymmetrical
design (e.g. of a slot path with an alignment  13 



cavity end) can further advantageously provide "poka yoke" functions, to
ensure that the switching member is only inserted and removed from one end
of the path. Example embodiments can provide a tool for allowing the
switching status of an  5 electromagnetic relay to be switched via an
external switching member. This can advantageously allow a user to perform
debugging of e.g. particular devices controlled by a relay, without
electrically powering the electromagnetic relay or energizing the
electromagnet within the relay. This can be particularly useful when the
relay is not equipped with a lock-down lever or test button bypass
functions. 10        The tool may comprise a switching member which can
affect the armature of comprised within the electromagnetic relay, such
that the switch state of the relay can be switched. In some example
embodiments, the tool may be further provided with a detachable member
which can substantially rigidly couple to the relay. This can  15
advantageously provide a stable base from which the switching member can
perform reliable switching of the relay. This can be particularly useful
when used in unstable environments where vibrations and the like are
common. The detachable member may also be advantageously provided with
"poka yoke" design elements to ensure that the switching member is allowed
to be removed only in a safe position. 20        Figure 6 is a schematic
flow chart 600 for illustrating a method for switching a state of an
electromagnetic relay in an example embodiment. At step 602, a switching
member is moved between a first position and a second position along a path
oriented to the relay. At step 604, a switch state of the electromagnetic
relay is switched via a magnetic 25 force exerted by the switching member.
It will be appreciated by a person skilled in the art that other variations
and/or 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 30considered in all respects
to be illustrative and not restrictive.  14 CLAIMS 1.A tool for switching a
state of an electromagnetic relay comprising,            a switching member
capable of moving between a first position and a second 5position along a
path oriented to the relay; 



wherein movement of the switching member from the first position to the
second position is capable of switching a switch state of the
electromagnetic relay via a magnetic force exerted by the switching member.
102,The tool as claimed in claim 1, further comprising,        a detachable
member capable of coupling to the relay, the detachable member providing a
predefined path thereon that corresponds to said path in proximity to the
relay. 153.The tool as claimed in claims 1 or 2, wherein the movement of
the switching member for switching the switch state of the electromagnetic
relay is performed without energizing the relay.              4. The tool
as claimed in any one of the preceding claims, wherein  20 movement of the
switching member from the first position to the second position is capable
of switching the electromagnetic relay from a normally open (NO) switch
state to a normally closed (NC) switch state.              5. The tool as
claimed in any one of the preceding claims, wherein the 25 switching member
comprises a magnet.         6. The tool as claimed in any one of claims 2
to 5, wherein the path provided by the detachable member is adapted to be
parallel to a planar surface of the relay 307.The tool as claimed in any
one of claims 2 to 6, wherein the path provided by the detachable member is
defined by a slot channel in the detachable member. 8.The tool as claimed
in any one of claims 2 to 7, wherein ends of the path      provided by the
detachable member correspond substantially to the first and second
35positions.  15 9.The tool as claimed in any one of claims 6 to 8, wherein
one end of the 



slot channel is provided with an alignment cavity to align the switching
member for entry into the slot channel. 510.The tool as claimed in any one
of claims 2 to 9, wherein the detachable member is capable of coupling to
the relay by substantially encasing the relay.           11. The tool as
claimed in any one of the preceding claims, wherein the switching member in
the first position is capable of magnetically affecting an armature
10coupled to a switch of the relay; and        movement of the switching
member to the second position is capable of moving the armature to switch
the switch state of the switch.           12. The tool as claimed in any
one of the preceding claims, wherein the tool is 15capable of switching the
switch state of a slim-type relay.         13. The tool as claimed in any
one of the preceding claims, wherein the tool is external to the relay.
2014.A method for switching a state of an electromagnetic relay, the method
comprising,        moving a switching member between a first position and a
second position along a path oriented to the relay; and
switching a switch state of the electromagnetic relay via a magnetic force
exerted 25by the switching member. 15,The method as claimed in claim 14,
further comprising        coupling a detachment member to the relay, the
detachment member providing a predefined path thereon that corresponds to
said path in proximity to the relay. 30 



16.The method as claimed in claims 14 or 15, further comprising moving the
switching member and switching the switch state of the electromagnetic
relay without energizing the relay.  16 the electromagnetic relay from a
normally open (NO) switch state to a normally closed (NC) switch state.
18. The method as claimed in any one of claims 14 to 17, wherein the 5
switching member comprises a magnet.         19. The method as claimed in
any one of claims 15 to 18, wherein the path provided by the detachable
member is adapted to be parallel to a planar surface of the relay 10
20. The method as claimed in any one of claims 15 to 19, wherein the path
provided by the detachable member is defined by a slot channel in the
detachable member. 1521.The method as claimed in any one of claims 15 to
20, wherein ends of the path provided by the detachable member correspond
substantially to the first and second positions.         22. The method as
claimed in any one of claims 20 or 21, further comprising 20providing one
end of the slot channel with an alignment cavity to align the switching
member for entry into the slot channel.         23. The method as claimed
in any one of claims 15 to 22, wherein coupling the detachable member to
the relay comprises substantially encasing the relay. 



25         24. The method as claimed in any one of claims 15 to 23, further
comprising moving the switching member to the second position to move an
armature coupled to a switch of the relay to switch the switch state of the
switch;             wherein the switching member in the first position is
capable of magnetically 30affecting the armature.         25. The method as
claimed in any one of claims 15 to 24, further comprising switching the
switch state of a slim-type relay. 


