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(54) Safety switches

(57) According to an aspect of the present invention,
there is provided a safety switch arrangement for affect-
ing the operating state of equipment to which the safety
switch is at least indirectly connected, the safety switch
comprising: a configuration arranged to change from a
first condition to a second condition depending on wheth-

er or not an actuator has been engaged with or disen-
gaged from the safety switch; and a communication ar-
rangement arranged to transmit information indicative of
a state of the safety switch, the transmission of the infor-
mation being arranged to be triggered by a change in
state of the safety switch from a first state to a second
state.
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Description

[0001] The present invention relates to safety switch-
es, and in particular to a communication arrangement of
a safety switch.
[0002] Safety switches are well known, and are typi-
cally used to prevent access to, for example, dangerous
electromechanical or electrical machinery when that ma-
chinery is in operation. In a conventional arrangement,
the safety switch is mounted on a doorpost of a machinery
guard, and an actuator for the safety switch is mounted
on a corresponding door of the machinery guard. When
the door is closed the actuator engages with the safety
switch, which in turn changes the condition of electrical
contacts within the safety switch. For instance, when the
door is closed the actuator may cause electrical contacts
within the switch to close, therefore allowing electricity
to be supplied to machinery within the machinery guard.
Such an arrangement ensures that electricity can only
be supplied to the machinery when the guard door is
shut. When the guard door is opened, the actuator dis-
engages from the safety switch, thereby opening the
electrical contacts and preventing the supply of electricity
to the machinery. This means that when a user opens
the guard door to gain entry to the machinery guard, the
machinery is not supplied with electricity, and the risk of
injury to the user is reduced or eliminated.
[0003] In other embodiments, opening and closing of
the guard door does not necessarily allow or prevent the
supply of electricity to the machinery within the machinery
guard. Instead, opening and closing of the guard door
may directly or indirectly result in a change in the oper-
ating state of the machinery. For instance, when the door
to the machinery guard is opened, the contacts within
the safety switch can be configured to ensure that the
machinery is changed to an idle state, or to run at a slower
speed, for example. Alternatively, the safety switch can
be configured to control an intermediate control device
which is used to control the operating state of the ma-
chinery. Movement of electrical contacts may not be re-
quired to change the operating state of the switch, and
other arrangements may be used. For instance, solid
state, digital or analogue electronics may be used instead
of contacts.
[0004] In existing arrangements, one or more safety
switches may be in communication with a central
processing unit, or central control unit, or the like. For
instance, a safety switch may communicate information
indicative of its condition (for example, whether or not
contacts provided in the safety switch are in an open or
closed configuration) to the central processing unit. The
central processing unit, may, in turn, communicate with
the safety switch in order to control, for example, a latch-
ing arrangement. If the safety switch communicates to
the central processing unit the fact that its contacts are
in an open configuration, this would imply that the door
to the machinery guard has been opened. The central
processing unit would therefore communicate back with

the safety switch and/or the machinery in order to change
the operating state of the machinery, for example turning
it off.
[0005] In order to maintain high safety standards and
reliability, know safety switches are provided with com-
munication arrangements which communicate continu-
ously with the central processing unit. The central
processing unit is configured to ensure that any break in
a communication is assumed to be a sign that something
is wrong with the safety switch. Therefore, the supply of
electricity to the machinery is often interrupted as a result
of break in communication between the safety switch and
the central processing unit. In this way, the entire ar-
rangement is fail-safe. However, communication be-
tween the safety switch and the central processing unit
may be interrupted even when there is no malfunction
of, or problem with, the safety switch. For instance, an
object may temporarily block a wireless communications
path between the safety switch and the central process-
ing unit This may cause the power to the machinery to
be interrupted, even when there is nothing wrong with
the safety switch, or the communication arrangement
with which it is provided. Such interruption of power to
the machinery can occur quite frequently if the commu-
nication is also blocked frequently, and can be a nuisance
in an environment where machinery downtime reduces
throughput, for example. Furthermore continuous com-
munication between the central processing unit and the
safety switch requires a continuous supply of power to
the safety switch arrangement. In the present environ-
ment, where the minimisation of power consumption is
desirable in all areas of commerce and industry, this may
be undesirable.
[0006] It is therefore an object of the present invention
to provide a new or alternative safety switch arrangement
which may obviate or mitigate at least one disadvantage
of the prior art, whether identified herein or elsewhere.
[0007] According to a first aspect of the present inven-
tion, there is provided a safety switch arrangement for
affecting the operating state of equipment to which the
safety switch is at least indirectly connected, the safety
switch comprising: a configuration arranged to change
from a first condition to a second condition depending on
whether or not an actuator has been engaged with or
disengaged from the safety switch; and a communication
arrangement arranged to transmit information indicative
of a state of the safety switch, the transmission of the
information being arranged to be triggered by a change
in state of the safety switch from a first state to a second
state
[0008] The communication arrangement may be ar-
ranged to transmit information indicative of a state of the
safety switch only when the state of the switch changes
from a first state to a second state.
[0009] The safety may further comprising a latching
arrangement. The latching arrangement may be config-
ured to latch the actuator in position relative to the safety
switch arrangement. The safety switch arrangement may
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be configured such that, once the actuator is latched in
position by the latching arrangement, the actuator is
latched in position until the communication arrangement
receives a predetermined signal. The predetermined sig-
nal may be at least indicative of a permission to unlatch
the actuator. The latching arrangement may be the con-
figuration that is arranged to change from a first condition
to a second condition depending on whether or not the
actuator has been engaged with or disengaged from the
safety switch. The first condition may be when the latch-
ing arrangement has latched the actuator in position rel-
ative to the safety switch, and the second condition is
when the latching arrangement has not latched the ac-
tuator in position relative to the safety switch.
[0010] The change of state of the safety switch from
the first state to the second state may be caused by the
change in condition of the configuration from the first con-
dition to the second condition.
[0011] The configuration, which is arranged to change
from a first condition to a second condition depending on
whether or not the actuator has been engaged with or
disengaged from the safety switch, may comprise con-
tacts. The first condition may be when the contacts are
in an open configuration, and the second condition may
be when the contacts are in a closed configuration.
[0012] The configuration, which is arranged to change
from a first condition to a second condition depending on
whether or not the actuator has been engaged with or
disengaged from the safety switch, comprises a move-
able plunger or a cam arrangement. The second condi-
tion may be when the cam arrangement or moveable
plunger has moved by an amount which is indicative of
the actuator being disengaged from safety switch, and
the first configuration may be when the cam arrangement
or moveable plunger has moved by an amount which is
not indicative of the actuator being disengaged from safe-
ty switch.
[0013] The communications arrangement may be con-
figured to transmit information in a wireless manner.
[0014] The communications arrangement may be con-
figured to transmit information in a wired manner.
[0015] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying Figures in which:

Figure 1a schematically depicts known communica-
tion principles between a safety switch and a central
processing unit;

Figure 1b schematically depicts problems associat-
ed with the communication principles shown in Fig-
ure 1a;

Figures 2a to 2f schematically depict a safety switch
arrangement in accordance with an embodiment of
the present invention;

Figures 3a and 3b schematically depict known com-

munication principles, and problems associated with
those principles, respectively; and

Figures 4a and 4b schematically depict communica-
tion principles in accordance with an embodiment of
the present invention, and advantages associated
with those principles, respectively.

[0016] Figure 1a schematically depicts a plan view of
a machinery guard 2, which may be a fence, cage or the
like. Located within the machinery guard 2 is electrically
powered machinery 4. Access to the electrically powered
machinery 4 located in the machinery guard 2 may be
gained via a first machinery guard door 6 or a second
machinery guard door 8. The first machinery guard door
6 is provided with a first safety switch 10, and the second
machinery guard door 8 is provided with a second safety
switch 12.
[0017] The safety switches 10, 12 are substantially as
described above, in that they at least indirectly control
the operating state of the machinery 2 depending on
whether the doors 6, 8 are opened or closed. In the Fig-
ure, it can be seen that the safety switches 10, 12 are in
two-way wireless communication 14 with a central
processing unit 16 (which may be a computer, a server,
etc). The central processing unit 16 is in turn in wired
connection 18 with the machinery 4. Of course, it will be
appreciated that the central processing unit 16 may be
in wireless communication with the machinery 2. The
central processing unit 16 is shown as being located out-
side of the machinery guard 2. This may be advanta-
geous in that the central processing unit 16 can be main-
tained, serviced, etc. without having to gain access into
the machinery guard 2. However, it will be appreciated
that in some circumstances the central processing unit
16 may be located within the machinery guard 2.
[0018] In order to control the operating state of the ma-
chinery 4, communication between the safety switches
10, 12 and the central processing unit 16 is undertaken
continuously. For instance, the safety switches 10, 12
may continuously (e.g. every second or half-second)
transmit to the central processing unit 16 information at
least indicative of whether or not the doors 6, 8 to which
the safety switches 10, 12 are attached are open or
closed. If the safety switches 10, 12 determine (or are in
a state or condition that indicates) that the doors 6, 8 are
not closed, or not locked or latched in position, the com-
munication with the central processing unit 16 may
change from comprising a first signal to comprising a
second signal. For instance, when the doors 6, 8 to the
machinery guard 2 are closed, and/or latched or locked
in position, the safety switches 10, 12 may transmit to
the central processing unit 16 a signal which indicates
that electricity may be supplied to the machinery 4. The
central processing unit 16 will in turn control the machin-
ery 4 via wired connection 18 such that electricity may
be supplied to the machinery 4. If, on the other hand, the
doors 6, 8 to the machinery guard 2 are not closed, or

3 4 



EP 2 104 124 A1

4

5

10

15

20

25

30

35

40

45

50

55

locked or latched in position, the safety switches 10, 12
may change the signal which they communicate to the
central processing unit 16, such that the signal indicates
that electricity should not be supplied to the machinery
4. Once again, the central processing unit 16 controls
machinery 4 by the wired connection 18 to effect this
control - i.e. the central processing unit 16 prevents the
supply of electricity to the machinery guard 4.
[0019] The arrangement shown in Figure 1 often works
satisfactorily. However, there are disadvantages associ-
ated with this arrangement.
[0020] Figure 1b illustrates a disadvantage of the con-
tinuous communications arrangement shown in and de-
scribed with reference to Figure 1 a, Figure 1b shows
that a person 20 is blocking communication 14 between
the first safety switch 10 and the central processing unit
16. For safety reasons, if communication is not possible
between the first safety switch 10 (or the second safety
switch 12) and the central processing unit 16, the central
processing unit 16 will configured to ’assume’ that there
is something wrong with the safety switch 10. The central
processing unit 16 will default to a fail-safe situation, in
that, because it is not provided with information regarding
the state of the first door 6 to the machinery guard 2 (e.g
whether it is opened or closed), it will prevent the supply
of electrical power to the machinery 4, or at least change
its operating state to a slower or idle state.
[0021] In many circumstances, this fail-safe configu-
ration is a very safe and very thorough approach to a
breakdown in communication between the first safety
switch 10 and the central processing unit 16. However,
if the breakdown in communication between the first safe-
ty switch 10 and the central processing unit 16 occurs
frequently, for example each time a person walks in-be-
tween the first safety switch 10 and the central processing
unit 16, the electrical power to the machinery 4 may be
interrupted just as frequently. This may mean that the
machinery 4 is out of operation frequently, when there is
nothing at an wrong with the machinery 4, the first door
6 to the machinery guard 2, or the safety switch 10. This
may result in an unnecessary reduction of throughput of
a process or the like which uses the machinery 4. This
is clearly undesirable.
[0022] It will be appreciated that the safety switches
10, 12 can communicate with the central processing unit
in any convenient manner. For example, wireless com-
munication can be undertaken, or the continuous com-
munication can be undertaken in a wired manner. The
wireless or wired transmission and reception of data to
and from a central processing unit is known in the art,
and will therefore not be described in detail here.
[0023] It has been found that one or more problems
associated with prior art communication arrangements
and principles can be overcome by providing a safety
switch arrangement which communicates with, for exam-
ple, a central processing unit only when the state of the
safety switch changes (in other words, the transmission
of a signal from the safety switch being triggered by a

change in state of the switch). For instance, by only un-
dertaking communication when the state of the switch
changes, less power is used by a communications ar-
rangement provided in the safety switch. Furthermore,
because communication will be less frequent, the
number of times that the supply of electrical power to the
machinery is interrupted without a genuine cause or rea-
son may be reduced. These advantages, and how they
are implemented, will be described in Figures 2 to 4.
[0024] Figure 2a depicts a safety switch arrangement
in accordance with an embodiment of the present inven-
tion. The Figure shows a safety switch 30. The safety
switch 30 is provided with a cam arrangement 32. A
moveable plunger 34 is biased against a surface of the
cam arrangement 32 by a spring 36. It can be seen that
the moveable plunger 34 is latched in position by two
pivotable latching members 38. The pivotable latching
members 38 are attached to a sliding member 40 which
is retractable into a solenoid 42. The solenoid 42 is in
communication with a communications arrangement 46
via a wired connection 44. An input to the communica-
tions arrangement 46 is provided on the outside of the
safety switch in the form of a button 48.
[0025] It can be seen that an actuator 50 is engaged
with the cam arrangement 32. The actuator 50 may be
attached to, for example, a door 52 or the like. The ac-
tuator 50 can only be disengaged from the cam arrange-
ment 32 if the cam arrangement 32 is allowed to rotate.
The cam arrangement 32 is not allowed to rotate when
the pivotable latching members 38 are engaged with, and
prevent movement of, the moveable plunger 34.
[0026] When there is no input to the communications
arrangement 46 via the button 48, the communications
arrangement 46 does not transmit any information. In
other words, and in contrast with the prior art, the com-
munications arrangement 46 does not communicate or
transmit information continuously.
[0027] Figure 2b shows the situation when, a user, for
example, depresses the button 48 when the user wishes
to disengage the actuator 50 from the safety switch 30
to, for example, gain access to a machinery guard.
[0028] When the button 48 is depressed, the state of
the safety switch 30 changes from one state to another.
Specifically, the safety switch 30 changes from an idle
state to a state in which disengagement of the pivotable
latching members 38 is requested. When the button 48
is depressed, the communications arrangement 46 wire-
lessly transmits (or in another example, transmits in a
wired manner) to a central processing unit or the like a
request for the pivotable latching members 38 be disen-
gaged from the moveable plunger 34.
[0029] Figure 2c shows the communications arrange-
ment 46 receiving a transmission from the central
processing unit which gives permission for the pivotable
latching members 38 to be disengaged from the move-
able plunger 34. It can be seen that the communications
arrangement 46 has effected this disengagement by con-
trolling the solenoid 42. The solenoid 42 is energised,
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causing retraction of the sliding member 40 into the so-
lenoid 42, which in turn causes the pivotable latching
members 38 to pivot and be disengaged from notches
54 provided in the moveable plunger 34. The moveable
plunger 34 is no longer latched in position, meaning that
the cam arrangement 32 is now rotatable.
[0030] Before or during transmission of a signal to the
communications arrangement 46 from the central
processing unit, the central processing unit may change
the operating state of the machinery, for example inter-
rupting its power supply or changing the state of the ma-
chinery to a slower or idol state making it safer for a user
to enter the machinery guard once the pivotable latching
members 38 have been disengaged from the moveable
plunger 34.
[0031] When the pivotable latching members 38 have
been disengaged from the moveable plunger 34, a light
or sound may be provided so that the user of the safety
switch 30 is now aware that the actuator 50 can be dis-
engaged from the safety switch 30 so that for example,
the door 52 to a machinery guard may be opened. When
the user has been provided with an indication that the
pivotable latching members 38 have been disengaged
from the plunger 34, the user will know that the actuator
50 can be disengaged from the safety switch 30. Figure
2d shows that the user can therefore pull on the door 52
which in turn causes disengagement of the actuator 50
from the cam arrangement 32. This is because the cam
arrangement 32 is now able to rotate, since the moveable
plunger 34 is no longer latched in position.
[0032] Figure 2d also shows the communications ar-
rangement 46 transmitting a signal to the central process-
ing unit. The signal is indicative of a change of state of
the safety switch. In one example, the signal may be
transmitted when the pivotable latching members 38
have been disengaged from the plunger 34, so that the
central processing unit is aware of the fact that the door
52 may now be opened. Alternatively or additionally, the
signal may be transmitted when one or more of the move-
able plunger 34. cam arrangement 32 or actuator 50
moves by an amount which is indicative of the actuator
being disengaged from the cam arrangement 32 and
safety switch 30, so that the central processing unit is
aware of the fact that the actuator 50 is disengaged and
the door 52 has been opened.
[0033] It will of course be appreciated that the commu-
nications principles mentioned above are equally appli-
cable when the actuator 50 is engaged with the cam ar-
rangement 32 and safety switch 30 (i.e. when the door
52 is closed). For instance, when the safety switch chang-
es from a first state to a second state, the communica-
tions arrangement 46 may communicate this change (or
information indicative of this change) to the central
processing unit. The central processing unit may then
change the operating state of machinery within a machin-
ery guard in response to the change of state of the switch
30. The change of state of the switch may be when the
actuator 50 engages with the safety switch 32, and caus-

es the pivotable latching members 38 to engage with the
moveable plunger 34.
[0034] Figure 2e shows that when the actuator 50 is
engaged with the safety switch 30, and the state of the
safety switch is not changed from one state to another,
the communication arrangement 46 does not send (or in
other words transmit) any information. Similarly, Figure
2f shows that when the actuator 50 is disengaged from
the safety switch 30, the communication arrangement 46
again does not transmit any information. This is in stark
contrast to the prior art, where the communications ar-
rangement would continuously transmits information to,
for example, a central processing unit or the like irrespec-
tive of a change of state of the switch.
[0035] Figure 3a is a graph depicting communication
principles of a known safety switch arrangement. It can
be seen that signals 60 are transmitted in a continuous
and periodic manner over a period of time. Figure 3b
shows that between a time T1 and a time T2 a body or
other object is blocking transmission of the signals 60
from the communications arrangement to, for example,
a central processing unit This means that during this pe-
riod there is effectively a gap 62 in the transmission which
the central processing unit may determine as an error.
In response to the gap or break in communications, the
central processing unit may default to a fail-safe situation
and interrupt the supply of electrical power to machinery
located within machinery guard.
[0036] Figure 4a depicts communication principles in
accordance with an embodiment of the present invention.
It can be seen that signals 64 are not transmitted contin-
uously, but are instead transmitted only when the state
of the safety switch continues from one state to another
state. In other words, the changing of the state of the
safety switch triggers transmission of a signal 64. This
means that in comparison with the prior art arrangement
where signals are continuously transmitted, an embodi-
ment of the present invention uses far less power to trans-
mit the signals.
[0037] Figure 4b shows that between the time T1 and
the time T2, transmission from the communications ar-
rangement is blocked, leading to a period 66 where the
central processing unit does not receive any information
from the communications arrangement of the safety
switch. However, and in contrast with the prior art ar-
rangement, the arrangement in accordance with an em-
bodiment of the present invention is configured such that
the central processing unit does not look for and monitor
a continuously and periodically generated signal. In-
stead, the central processing unit only acts upon signals
which it receives. Thus, the fact that there is a period 66
for which the central processing unit cannot receive any
information does not matter, since for the same period
66 the central processing unit cannot communicate with
the safety switch. This means that the communications
arrangement cannot transmit an unlatch request to the
central processing unit, and/or the central processing unit
cannot transmit an unlatch permission to the safety
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switch. When transmission between the communications
arrangement of the safety switch and the central process-
ing unit is blocked, the actuator cannot be disengaged
from the safety switch. This means that a door provided
with the actuator cannot be opened, meaning that a user
cannot enter a machine guard of which the door forms a
part. In short, the arrangement is fail-safe. Furthermore,
it can be seen that due to the fact that signals are only
generated when the state of the safety switch changes
from a first state to a second state, there are far less
signals to be blocked by a body located in between the
safety switch arrangement and the central processing
unit. This reduces or eliminates the possibility of the cen-
tral processing unit unnecessarily interrupting supply of
electrical power to the machinery within the machinery
guard.
[0038] In the prior art arrangements, continuous com-
munication between the safety switch and the central
processing unit is desirable so that it is always known
whether the safety switch has detected (or in other words
is in a state which reflects) an opening or closing of a
door, or the like. In the present invention, since continu-
ous communication is not undertaken, such continuous
monitoring is not undertaken. Therefore, it is preferable
that the central processing unit can assume that the safe-
ty switch is maintained at a state until it receives infor-
mation indicative of a change in the state of the switch.
Therefore, it may be preferable to incorporate a latching
arrangement in the safety switch to ensure that the safety
switch is indeed maintained in a given state until the cen-
tral processing unit receives information of a change in
that state (for example, a request to unlatch the latching
arrangement, or information indicating that the latching
arrangement has been unlatched). The central process-
ing unit can then receive and act upon this information.
[0039] It will be appreciated that a latching arrange-
ment as described above in relation to Figures 2a to 2f
is not essential. For instance, as soon as an actuator
disengages from the safety switch, the communications
arrangement may communicate this fact to a central
processing unit, which can then in turn change the oper-
ating state of machinery within a machinery guard. Sim-
ilarly, when the actuator is engaged with a safety switch,
the communications arrangement can communicate this
fact to the central processing unit, for example allowing
electricity to be supplied to machinery within the machin-
ery guard. A latching arrangement may be preferred,
however, to ensure that the safety switch remains in a
certain state, for example where the actuator is latched
in position. A latching arrangement may also be included
to introduce a delay between changing the operating
state of machinery within the machinery guard and al-
lowing the user to disengage the actuator from the safety
switch and enter the machinery guard. This delay may
be sufficient for the machinery to slow down by a desired
amount, or come to a stop. In other words, the safety
switch may be configured such that, once the actuator is
latched in position by the latching arrangement, it is

latched in position until the communication arrangement
receives a predetermined signal. The predetermined sig-
nal may at least be indicative of a permission to unlatch
the actuator.
[0040] In the described embodiments, solenoids have
been stated as forming part of the latching arrangement.
This is not essential, and may not be preferred. This is
because it may be necessary to energise a solenoid for
a long period of time in order to ensure that a bolt or
plunger (etc.) is retracted within the plunger for a long
period of time. To energise a solenoid for a long period
of time requires the solenoid to be supplied with electricity
for a long period of time. Instead of using a solenoid, it
may therefore be preferable to use a component which
is moveable in-between stable states (e.g. state which
do not require a power supply to be maintained). For
instance, a stepper motor or linear actuator may be pref-
erable, since they can be moved to positions (or states)
which do not require the supply of electricity to be main-
tained. Any suitable latching arrangement can be em-
ployed, for example an arrangement comprising a sliding
bolt, pivotable latching members, a screw thread ar-
rangement, or any other suitable arrangement. The latch-
ing arrangement may directly or indirectly latch the actu-
ator in position relative to the safety switch. Direct latching
may include bringing one or more members into contact
with the actuator to latch it in position. Indirect latching
may include bringing one or more members into contact
with an element other than the actuator, in order to latch
the actuator in position. For instance, the latching ar-
rangement shown in and described with reference to Fig-
ures 2a to 2f is an example where indirect latching of the
actuator is undertaken.
[0041] In the forgoing embodiments, an actuator has
been described. The actuator has been described and
shown protruding from a door and which can be, for ex-
ample, moved into and out of a safety switch. It will be
appreciated that such an actuator is not essential, and
neither is the movement of an actuator into and out of
the safety switch. In some embodiments, the actuator
could comprise a magnet, and engage and disengage
with the safety switch using a magnetic field. In other
embodiments, the actuator could be the finger, thumb or
another body part of a user. The actuator could be at-
tached to a door, gate, or the like, form part of the door,
gate or the like, or actually be the door, gate or the like.
[0042] In the forgoing embodiments, the terms ’latch-
ing’, ’latched’, ’latching arrangement’ and ’latched in po-
sition’ have been used. It will be appreciated that these
terms are synonymous with the terms ’locking, ’locked,
’locking arrangement’ and ’locked in position’.
[0043] As described above, a safety switch arrange-
ment is provided for affecting the operating state of equip-
ment to which the safety switch is at least indirectly con-
nected. The safety switch is at least indirectly connected
to the equipment, in so far as that the safety switch could
be connected to the equipment in a wireless manner, or
via another piece of equipment which may provide a con-
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trol or further control functions. The safety switch may of
course be directly connected to the equipment, and it will
be understood that the term ’at least indirectly connected’
includes directly connected.
[0044] The safety switch described above can gener-
ically be described as being provided with a configuration
arranged to change from a first condition to a second
condition depending on whether or not an actuator has
been engaged with or disengaged from the safety switch.
The configuration could be moveable contacts, or solid
state electronics, or any suitable configuration. The first
condition may be such that the supply of electricity to the
equipment is allowed, and the second condition may be
such that the supply of electricity to the equipment is pre-
vented. The first condition may be such that the equip-
ment is arranged to operate at a first speed, and the sec-
ond condition may be such that the equipment is ar-
ranged to operate at a second speed. The first condition
may be such that movement of at least a part of the equip-
ment is allowed, and the second condition may be such
movement of the equipment is prevented. The safety
switch as a whole (or the latching arrangement with which
it may be provided) may be changeable from a first state
to a second state. For instance, in a first state an actuator
may be latched in position relative to (e.g. by) the safety
switch or latching arrangement. In a second state, the
actuator may not be latched in position relative to (e.g.
by) the safety switch or latching arrangement. If the ac-
tuator is attached to a door, for example of an enclosure
in which equipment is located, latching or not latching of
the actuator may have the effect of latching the door
closed, or allowing it to be opened.
[0045] As described above, a change of state of the
Safety switch is arranged to trigger the transmission of
a signal from the communications arrangement. The
change of state may be when an input is provided to the
switch (for example, by a user depressing a button), or
when a configuration (e.g. a cam arrangement, latching
arrangement, or contacts) with which the switch is pro-
vided changes from one condition to another.
[0046] The communication arrangement described
above can be configured to transmit and/or receive in-
formation (or in other words a signal) in a wireless or
wired manner. The information transmitted will be indic-
ative of a state of the safety switch. The use of the term
information does not imply any degree of complexity. The
information can be a high or low signal, or an on or off
signal. Alternatively or additionally, the information may
comprise machine code or other readable instructions,
etc. A wireless manner may encompass any form of wire-
less communication, including any form or electromag-
netic, electrical, magnetic or pressure wave, pulse or sig-
nal. A wireless manner of communication may be pref-
erable, since the number of cables or wires to and from
the safety switch may be reduced, making installation
and location of the safety switch easier. A wired manner
may encompass any form of wired communication, for
example through a wire, cable, etc. The communications

arrangement may be any suitable device or collection of
devices, for example comprising one or more antennae
or signal generating means. Since communications ar-
rangements are well known, they will not be described
in detail here. As described above, a change of state of
the safety switch is arranged to trigger the transmission
of a signal from the communications arrangement. The
change of state can be provided to the communication
arrangement, or the communication arrangement may
be configured to detect such a change in state.
[0047] It will be appreciated that the above embodi-
ments have been described by way of example only. It
can be further appreciated that various modifications may
be made to the described and indeed other embodiments
without departing from the invention as defined by the
claims that follow.

Claims

1. A safety switch arrangement for affecting the oper-
ating state of equipment to which the safety switch
is at least indirectly connected, the safety switch
comprising:

a configuration arranged to change from a first
condition to a second condition depending on
whether or not an actuator has been engaged
with or disengaged from the safety switch; and
a communication arrangement arranged to
transmit information indicative of a state of the
safety switch, the transmission of the informa-
tion being arranged to be triggered by a change
in state of the safety switch from a first state to
a second state.

2. The safety switch arrangement as claimed in claim
1, wherein the communication arrangement is ar-
ranged to transmit information indicative of a state
of the safety switch only when the state of the switch
changes from a first state to a second state.

3. The safety switch arrangement as claimed in any
preceding claim, further comprising a latching ar-
rangement

4. The safety switch arrangement as claimed in claim
3, wherein the latching arrangement is configured to
latch the actuator in position relative to the safety
switch arrangement.

5. The safety switch arrangement as claimed in claim
4, wherein the safety switch arrangement is config-
ured such that once the actuator is latched in position
by the latching arrangement the actuator is latched
in position until the communication arrangement re-
ceives a predetermined signal.
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6. The safety switch arrangement as claimed in claim
5, wherein the predetermined signal is at least indic-
ative of a permission to unlatch the actuator.

7. The safety switch arrangement as claimed in any of
claims 3 to 6, wherein the latching arrangement is
the configuration that is arranged to change from a
first condition to a second condition depending on
whether or not the actuator has been engaged with
or disengaged from the safety switch.

8. The safety switch arrangement as claimed in claim
7, wherein the first condition is when the latching
arrangement has latched the actuator in position rel-
ative to the safety switch, and the second condition
is when the latching arrangement has not latched
the actuator in position relative to the safety switch.

9. The safety switch arrangement as claimed in any
preceding claim, wherein the change of state of the
safety switch from the first state to the second state
is caused by the change in condition of the configu-
ration from the first condition to the second condition.

10. The safety switch arrangement as claimed in any
preceding claim, wherein the configuration, which is
arranged to change from a first condition to a second
condition depending on whether or not the actuator
has been engaged with or disengaged from the safe-
ty switch, comprises contacts.

11. The safety switch arrangement as claimed in claim
10, wherein the first condition is when the contacts
are in an open configuration, and the second condi-
tion is when the contacts are in a closed configura-
tion.

12. The safety switch arrangement as claimed in any of
claims 1 to 9, wherein the configuration, which is
arranged to change from a first condition to a second
condition depending on whether or not the actuator
has been engaged with or disengaged from the safe-
ty switch, comprises a moveable plunger or a cam
arrangement.

13. The safety switch arrangement as claimed in claim
12, wherein the second condition is when the cam
arrangement or moveable plunger has moved by an
amount which is indicative of the actuator being dis-
engaged from safety switch, and the first configura-
tion is when the cam arrangement or moveable
plunger has moved by an amount which is not indic-
ative of the actuator being disengaged from safety
switch.

14. The safety switch arrangement as claimed in any
preceding claim, wherein the communications ar-
rangement is configured to transmit information in a

wireless manner.

15. The safety switch arrangement as claimed in any
preceding claim, wherein the communications ar-
rangement is configured to transmit information in a
wired manner.
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