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(57) A safety switch for connection to a remote lock
and/or a power supply switch, the safety switch compris-
ing a cable having a first end connected to a cable trans-
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lator moveable between a disengaged position and an
engaged position, the cable having a second end for con-
nection to the remote lock and/or power supply switch.
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Description

[0001] The presentinvention relates to a safety switch.
[0002] It is well known to provide a housing around
dangerous electromechanical machinery, and to provide
a lock on the housing to prevent unauthorised access of
users to the electromechanical machinery. Often a power
supply switch is integrated with the lock, so thatwhenever
the lock is opened to allow access to the electromechan-
ical machinery, the supply of power to the machinery is
automatically interrupted thereby turning off the machin-
ery.

[0003] Typically, the lock is provided on the exterior of
the housing of the electromechanical machinery. This
means that if a user of the machinery were to be acci-
dentally locked inside of the housing, the user may be-
come trapped, and furthermore may be in close proximity
to the electromechanical machinery when it is operating.
[0004] It is an object of the present invention to sub-
stantially overcome or mitigate the above disadvantage.
[0005] According to the invention there is provided a
safety switch for connection to a remote lock and/or a
power supply switch, the safety switch comprising a cable
having a first end connected to a cable translator move-
able between a disengaged position and an engaged po-
sition, the cable having a second end for connection to
the remote lock and/or power supply switch.

[0006] The invention is advantageous because the
safety switch may be provided at any convenient location
remote from the lock and/or power supply switch. For
example, the safety switch may be provided within the
housing of the electromechanical machinery, thereby al-
lowing a user trapped within the housing to turn off the
electromechanical machinery and to exit from the hous-
ing.

[0007] Preferably, the safety switch further comprises
an actuator moveable between an unactivated position
and an activated position, wherein the actuator is ar-
ranged such that when it is in the unactivated position it
prevents the cable translator from being moved from the
disengaged position, and when the actuator is moved to
the activated position it allows the cable translator to
move to the engaged position.

[0008] Preferably, the actuator is provided with a re-
taining mechanism arranged to prevent the actuator be-
ing ejected from the housing in the event that the cable
is broken.

[0009] Preferably, one end of the cable translator abuts
against the actuator when the actuator is in the unacti-
vated position, and the actuator has an opening which
allows at least part of the cable translator to pass through
the actuator when the actuator is in the activated position.
[0010] Preferably, following movement of the cable
translator to the engaged position, the actuator is fixed
in the activated position until the cable translator is re-
turned to the disengaged position.

[0011] Preferably, the cable translator is resiliently bi-
ased towards the engaged position.
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[0012] Preferably, once atleast part of the cable trans-
lator has passed through the actuator, the actuator can-
not be returned to the unactivated position without first
withdrawing the cable translator from the opening.
[0013] Preferably, the actuator is resiliently biased to
the unactivated position.

[0014] Preferably, the cable translator is provided with
a handle which allows the cable translator to be easily
returned to the disengaged position.

[0015] Preferably, the handle is removable from cable
translator, and the cable translator may be returned to
the disengaged position by first engaging the handle with
the cable translator.

[0016] Preferably, the cable is atleastin part surround-
ed by a sheath which is fixed such that the cable moves
within the sheath when the cable translator moves.
[0017] Preferably, the second end of the cable pro-
trudes from the sheath to allow the cable to be connected
to the lock and/or the power supply switch.

[0018] Preferably, the safety switch further comprises
a housing having a bracket to allow the safety switch to
be mounted on a wall or other suitable surface.

[0019] The safety switch may have a circular cross
section. Alternatively, the safety switch may have a non-
circular cross section.

[0020] A specific embodiment of the invention will now
be described by way of example only with reference to
the accompanying drawings, in which:

Figure 1 is a cross sectional view of the a switch
which embodies the invention, with an actuator in an
unactivated position;

Figure 2 is a cross sectional view of the safety switch
of Figure 1 with the actuator in an activated position;
Figure 3 is a perspective view of the safety switch of
Figures 1 and 2.

Figure 4 is a perspective view of a modified safety
switch which embodies the invention; and

Figure 5is a cross-sectional view of part of the safety
switch of Figure 4.

[0021] A safety switch which embodies the invention
is shown in cross-section in Figure 1. The safety switch
comprises a cable 1 connected to one end of a piston 2
which is held in a cylindrical housing 3. A helical spring
4 is provided within the cylindrical housing 3 at an oppo-
site end of the piston 2 from the cable 1. The helical spring
pushes againstan end surface 5 of the cylindrical housing
3, thereby resiliently biasing the piston 2 in the direction
of the cable 1.

[0022] The piston 2 has a threaded bore 6 which re-
ceives a correspondingly threaded end of a handle 7,
thereby securing the handle 7 to the piston 2. The helical
spring 4 passes around a shaft 8 of the handle 7.
[0023] The cable 1 passes through a cable housing
10, which is spaced apart from the cylindrical housing 3.
A cylinder 11 with a narrow bore is held within the cable
housing 10. The cable 1 passes through the cylinder 11,
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the narrow bore of the cylinder acting to prevent dust,
liquid etc contaminating the cable within the cable hous-
ing 10.

[0024] The portion of the cable 1 which passes from
the piston 2 to the cylinder 11 is exposed. The remainder
ofthe cable 1 shownin Figure 1is surrounded by a sheath
12. The sheath 12 may for example comprise a hollow
cable formed from spiral steel wire with a plastic outer
coating. The cable 1 may slide up and down within the
sheath 12; this arrangement is commonly referred to as
a Bowden cable.

[0025] A cable tensioner 13 extends from one side of
the cable housing 10, and grips the sheath 12. The ten-
sioner 13 is threaded, and is received in a correspond-
ingly threaded opening in the cable housing 10. The ten-
sioner may be screwed further into the cable housing 10,
or screwed in an opposite direction so that it extends
further out of the cable housing 10. Since the tensioner
13 grips the sheath 12, whereas the cable 1 is free to
slide within the sheath 12, adjusting the tensioner has
the effect of drawing the sheath 12 over the cable (there-
by changing the amount of cable 1 which extends beyond
either end of the sheath 12). The tensioner 13 is provided
with a nut 14 which is used to secure the tensioner in a
desired position.

[0026] The safety switch is provided with an actuator,
which comprises a button 15 on a shaft 16 that extends
perpendicularly to the cable 1. The shaft 16 of the button
15is held within arectangular housing 17. A helical spring
18 is provided in the rectangular housing 17, and pushes
against a foot of the shaft 16, thereby resiliently biasing
the shaft 16 out of the rectangular housing.

[0027] The shaft 16 is provided with a slot 19 (since
Figure 1isin cross-section only half of the slot is shown).
The slot 19 is in two parts, a lower part 20 of the slot is
narrow, being sufficiently wide to allow the cable 1 to
pass through it. An upper part 21 of the slot 19 is consid-
erably wider, and is circular in shape.

[0028] The button 15 is prevented from being pushed
out of the rectangular housing 17 under the force of the
helical spring 18, by the cable 1 which passes through
the slot 19 (a bottom end of the slot pushes against the
cable).

[0029] The cylindrical housing 3, cable housing 10 and
rectangular housing 17 are all mounted on a bracket 22.
The bracket 22 is provided with openings 23 which are
dimensioned to receive screws or other fasteners, which
may be used to fix the safety switch to a wall or some
other suitable location.

[0030] An opposite end of the cable 1 and the sheath
12 is connected to a lock (not shown) which is provided
at a door of a housing of dangerous electromechanical
machinery. The lock is arranged to ensure that access
is not allowed to the electromechanical machinery unless
the lock is open. In some instances, the lock may be
directly connected to an electrical power supply for the
electromechanical machinery, with the effectthatas soon
as the lock is opened the power supply is interrupted and
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the electromechanical machinery stops operating. Dur-
ing normal use, the lock is electrically operated, and is
moved between an open and a closed configuration by
actuating an electrical switch.

[0031] The safety switch described in relation to Figure
1 may be located within the housing of the electrome-
chanical machinery. In use, during normal operation, the
piston 2 and the button 15 of the safety switch are in the
configuration shown in Figure 1. The cable 1 pushes
against a lever of the lock at the door of the housing of
the electromechanical machinery, thereby retaining the
lock in a closed configuration, preventing access to the
electromechanical machinery (and in some cases allow-
ing power to be supplied to the electromechanical ma-
chinery).

[0032] Itis possible that a user of the electromechan-
ical machinery may become trapped within the housing.
For example, since the lock is electrically operated it will
not be possible to operate the lock in the event of a power
outage, and this may mean that a user is trapped within
the housing.

[0033] The safety switch of Figure 1 is provided at a
convenient location, for example around chest height
close to the door of the electromechanical machinery.
The user presses the button 15, pushing the button and
the shaft 16 downwards against the helical spring 18.
Once the button 15 has been pushed down through a
required distance, the circular upper part 21 of the slot
19 becomes aligned with the piston 2. At this point the
piston 2 passes through the circular part 21 of the slot
19, under the biasing force of the helical spring 4. This
is shown in Figure 2. The cable 1, which is attached to
the piston 2, is pushed outwards, i.e. the cable 1 effec-
tively lengthens. Since the sheath 13 provided around
the cable 1 has not lengthened, this has the effect that
an equivalent length of cable is pushed out of the sheath
at an opposite end of the sheath. This movement of the
cable actuates the lever at the lock, thereby opening the
lock.

[0034] It will be appreciated that, once the button 15
has been pushed downwards, and the piston 2 has
passed into the circular part 21 of the slot 19, the button
15 is then secured in the configuration shown in Figure
2. In order for the button 15 to return to its raised position,
the piston 2 must be withdrawn from the circular part 21
of the slot 19 by pulling on the handle 7. When this is
done, the button 15 rises automatically, under the bias
fromthe helical spring 18, and returns to the configuration
shown in Figure 1. The action of withdrawing the piston
2 from the circular part 21 of the slot 19 draws the cable
1through the sheath 12, closing the lock. Since the safety
switchis located within the housing of the electromechan-
ical machinery, one or more additional switches may be
used to ensure that the door of the housing remains un-
locked when the safety switch is reset (otherwise the user
would upon resetting the safety switch be locked in the
housing together with operating electromechanical ma-
chinery). The one or more additional switches should be
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conveniently located outside of the housing, to allow
them to be turned on after the user has left the housing
and closed the housing door.

[0035] In some cases it may be preferred to not allow
the safety switch to be returned to the configuration
shown in Figure 1 without using a key (for example if the
safety switch must be reset by an engineer responsible
for safety). Where this is the case, the handle 7 may be
removed from the piston 2 by unscrewing it. Only the
person in possession of the handle 7 can reset the safety
switch, by screwing the handle into the piston 2 and then
withdrawing the piston. The handle 7 thus acts as a key.
[0036] In order to allow a full understanding of the ap-
pearance of the safety switch, a perspective view of the
safety switch is shown in Figure 3. The reference numer-
als shown correspond to those used in relation to Figures
1and 2.

[0037] Figure 4is a perspective view of a modified ver-
sion of the safety switch. Many parts of the safety switch
shown in Figure 4 correspond with the safety switch de-
scribed above, and will notbe described again here. Parts
which have been modified include the piston 102 and the
button 115. The piston 102 is provided with a square
cross-section rather than the circular cross-section pis-
ton shown in Figures 1 and 2. A housing 103 which con-
tains the piston 102 has a corresponding square shaped
cross section. The square shaped cross section of the
piston 102 and corresponding cross sectional shape of
the housing 103 has the advantage that it prevents rota-
tion of the piston within the housing. This in turn prevents
the cable 101 from becoming twisted. Any non-circular
cross sectional shape will provide this advantage.
[0038] Figure 5 shows in cross section the button 115
of the safety switch and its rectangular housing 117. The
button has a slot 119 for receiving the piston 102. A lower
part 120 of the slot is narrow, being sufficiently wide to
allow that cable 101 to pass through it. An upper part 121
of the slot 119 is considerably wider and has a square
cross sectional shape. In use, the button 115 is pressed
downwards, thereby aligning the piston 102 with the
square cross sectioned opening 119, and allowing the
piston to pass through it. The manner of operation of the
safety switch is equivalent to that described further above
in relation to Figures 1 to 3.

[0039] Protrusions 130 are provided at a lower end of
a shaft 116 attached to the button 115, and are arranged
to engage with lips 131 provided in the rectangular hous-
ing 117. This engagement prevents the button 115 and
shaft 116 from being ejected from the housing by the
helical spring 118 in the event that the cable 101 is bro-
ken. This is an example of a retaining mechanism which
may be used to retain the button 115 in the housing 117.
It will be appreciated by those skilled in the art that other
retaining mechanisms may be used.

[0040] The safety switch may be fabricated from any
suitable materials. For example, the cable 1 and the hel-
ical springs 4, 18 may be made from steel, with the re-
maining components being made from suitable plastic or
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rubber. The housings 3, 10, 17 may be integrally moulded
as a single entity with the bracket 22.

[0041] It will be appreciated that the piston 2 is one
example of a cable translator, and that other forms of
cable translator may be used (for example the cable
translator may comprise a lever or some other arrange-
ment). Although the illustrated piston 2 has a circular
cross section, it may have any other suitable cross sec-
tion.

[0042] Although the actuator is shown as a button 15
provided on a shaft 16, it will be appreciated that the
actuator may have some other suitable form.

[0043] The safety switch may be located a considera-
ble distance away from the lock, the maximum distance
being dependent upon the length of the cable 1. The ca-
ble 1 may for example be 1 metre long, 3 metres long or
more.

[0044] As described above, the safety switch may be
provided inside the housing of electromechanical ma-
chinery. Alternatively, the safety switch may be outside
of the housing, for example provided at a more conven-
ient location than the lock so that it can be easily located
in the event of an emergency.

[0045] As was mentioned above, in some instances
the lock provided on the door of the electromechanical
machinery housing may also be directly connected to an
electrical power supply for the electromechanical ma-
chinery. The lock may be arranged such that as soon as
the lock is opened the power supply is interrupted and
the electromechanical machinery stops operating.
Where this is the case the safety switch may, in addition
to opening the lock, also interrupt the power supply to
the electromechanical machinery. This may be useful for
example if a user is trapped within the housing when the
electromechanical machinery begins to operate. This
may happen if a second user has mistakenly closed the
door of the housing of the machinery, and closed the
lock. It is also possible that the lock does not lock the
door of the electromechanical machinery, but instead is
arranged only to interrupt the power supply to the elec-
tromechanical machinery.

[0046] The safety switch may be connected for exam-
ple to combined locks and power supply switches (some-
times referred to as interlock switches with guard locking)
sold by EJA Engineering Limited of Lancashire, UK. Ex-
amples of such switches include switches sold under the
names TLS-GD2, Spartan and Atlas.

Claims

1. Asafety switchfor connectionto aremote lock and/or
a power supply switch, the safety switch comprising
a cable having afirst end connected to a cable trans-
lator moveable between a disengaged position and
an engaged position, the cable having a second end
for connection to the remote lock and/or power sup-
ply switch.
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A safety switch according to claim 1, wherein the
safety switch further comprises an actuator move-
able between an unactivated position and an acti-
vated position, wherein the actuator is arranged such
that when it is in the unactivated position it prevents
the cable translator from being moved from the dis-
engaged position, and when the actuator is moved
to the activated position it allows the cable translator
to move to the engaged position.

A safety switch according to claim 2, wherein the
safety switch is arranged such that following move-
ment of the cable translator to the engaged position,
the actuator is fixed in the activated position until the
cable translator is returned to the disengaged posi-
tion.

A safety switch according to claim 2 or claim 3,
wherein one end of the cable translator abuts against
the actuator when the actuator is in the unactivated
position, and the actuator has an opening which al-
lows at least part of the cable translator to pass
through the actuator when the actuator is in the ac-
tivated position.

A safety switch according to any of claims 2 to 4,
wherein the actuator is provided with a retaining
mechanism arranged to prevent the actuator being
ejected from the housing in the event that the cable
is broken.

A safety switch according to any preceding claim,
wherein the cable translator is resiliently biased to-
wards the engaged position.

A safety switch according to claim 6, wherein once
at least part of the cable translator has passed
through the actuator, the actuator cannot be returned
to the unactivated position without first withdrawing
the cable translator from the opening.

A safety switch according to any preceding claim,
wherein the actuator is resiliently biased to the un-
activated position.

A safety switch according to any preceding claim,
wherein the cable translator is provided with a handle
which allows the cable translator to be easily re-
turned to the disengaged position.

A safety switch according to claim 9, wherein the
handle is removable from cable translator, and the
cable translator may be returned to the disengaged
position by first engaging the handle with the cable
translator

A safety switch according to any preceding claim,
wherein the cable is at least in part surrounded by
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12.

13.

14.

15.

16.

17.

sheath whichis fixed such that the cable moves with-
in the sheath when the cable translator moves.

A safety switch according to claim 11, wherein the
second end of the cable protrudes from the sheath
to allow the cable to be connected to the lock and/or
the power supply switch.

A safety switch according to any preceding claim,
wherein the safety switch further comprises a hous-
ing having a bracket to allow the safety switch to be
mounted on a wall or other suitable surface.

A safety switch according to any preceding claim,
wherein the lock and/or the power supply switch is
arranged to be electrically operated during normal
use.

A safety switch according to any preceding claim,
wherein the lock and/or the power supply switch is
configured such that it may be locally operated with-
out using the safety switch.

A safety switch according to any preceding claim,
wherein the cable translator has a circular cross sec-
tion.

A safety switch according to any of claims 1 to 15,
wherein the cable translator has a non-circular cross
section.
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