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(54) A switching device

(57) The present invention is directed to a switching
device comprising a rotary control handle adapted to
switch between set-points and a sliding element adapted
for protraction from a resting position to an elevated po-
sition to lock the control handle at any set-point and re-
traction from the elevated position to the resting position
to unlock the control handle. The protraction defines an
opening capable of receiving one or more padlocks in

the locked position. There is also provided a locking
member that includes a shaft and a recess, said shaft
can move in response to the protraction and retraction
of the sliding element and respectively displaced into and
out the recess so as to cause the control handle to be
correspondingly locked and unlocked. The switching de-
vice is also provided with means for enabling the protrac-
tion of the sliding element once the shaft is disposed with-
in the recess by keeping the shaft stationary.
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Description

Field of Invention

[0001] The present invention relates to a switching de-
vice with a sliding element adapted for protraction and
thereby creating an opening capable of receiving one or
more padlocks for locking the switching device. More par-
ticularly, the sliding element is capable of being snapped
into a final elevated position to increase the opening for
supporting bigger padlocks.

Background of Invention

[0002] In order to prevent accidental or unauthorized
operation of a switch, some form of locking means is
usually provided within the switch. One typical arrange-
ment is to lock a rotary control handle of the switch in the
locked position by means of one or more padlocks that
are hooked though an opening formed on the rotary con-
trol handle. U.S. Patent Application No. 11/383,285 de-
scribes such a locking device.
[0003] Typically, a user would pull out a sliding element
from the rotary control handle into protraction to form an
opening capable of receiving one or more padlocks. How-
ever, the sliding element may only be pulled out or pro-
tracted into a limited height and typically facilitating entry
by small padlocks. A switch that provides an increased
protraction of the sliding element, for example, between
2.5mm to 8mm in height to support bigger padlocks would
inevitably increase the overall height of the switch.
[0004] This is undesirable as the installation of tall
switches on a chassis would result in high protruding
parts projecting from the surface of the chassis which is
space consuming and may cause obstructions and even
dangers to passers-by knocking inadvertently against the
switches and resulting in injuries or damages to the
switches. For illustration, in the teaching of US Patent
Application No. 11/279,673, there is disclosed a switch
that includes a rotary control handle adapted to switch
between set-points. There is provided a sliding element
for protraction from a resting position to an elevated po-
sition to lock the control handle at any set-point and re-
traction from the elevated position to the resting position
to unlock the control handle. The protraction defines an
opening capable of receiving one or more padlocks in
the locked position. There is also provided a locking
member that includes a shaft and a recess, the shaft can
move in response to the protraction and retraction of the
sliding element and respectively into and out the recess
so as to cause the control handle to be correspondingly
locked and unlocked.
[0005] It is clear from this teaching that the sliding el-
ement will reach a protraction limit when the shaft reach-
es the recess and more particularly when the shaft reach-
es the bottom of the recess. When this occurs, the sliding
element reaches its limit of protraction since any further
pulling of the sliding element would result in the shaft

abutting against the wall of the switch housing, thereby
disabling any further protraction of the sliding element.
[0006] In order to extend the protraction of the sliding
element so as to support the use of a bigger padlock,
one possible solution is to increase the depth of the re-
cess. This however would increase the overall height of
the switch and is undesirable. Another possible solution
is to have a recess with a through hole on the chassis
door such that the shaft may protrude out of the recess
and housing when extended protraction is required. How-
ever, such design is also undesirable due to safety con-
cerns or customer inconvenience to drill another hole.
[0007] There is therefore a need for an improved
switching device to address the problems mentioned
above.

Summary of Invention

[0008] In accordance to one aspect of the present in-
vention, there is provided a switching device operable
between different set-points comprising a rotary control
handle adapted to switch between set-points. The switch-
ing device also includes a sliding element adapted for
protraction from a resting position to an elevated position
to lock the control handle at any set-point and retraction
from the elevated position to the resting position to unlock
the control handle, said protraction defines an opening
capable of receiving one or more padlocks in the locked
position.
[0009] The switching device further comprises a lock-
ing member that includes a shaft and a recess, said shaft
can move in response to the protraction and retraction
of the sliding element and respectively displaced into and
out the recess so as to cause the control handle to be
correspondingly locked and unlocked. The switching de-
vice is also provided with means for enabling the protrac-
tion of the sliding element once the shaft is disposed with-
in the recess by keeping the shaft stationary.
[0010] In a preferred embodiment, the means for pro-
tracting the sliding element once the shaft is disposed
within the recess comprises an operating mechanism in-
teracting, at one side, with the shaft and, at the other
side, with the sliding element to provide a dual state of
motion conversion and dwelling.
[0011] In a preferred embodiment, the operating
mechanism comprises a member that includes an oblong
opening at one side and a bent opening at the opposite
side, said member is mounted so as to rotate about the
control handle, wherein the shaft and the sliding element
are each mounted so as to slide respectively along the
oblong opening and the bent opening of the member.
[0012] In a preferred embodiment, the sliding element
is protracted from the resting position to reach the ele-
vated position in a snap-in manner.
[0013] In a preferred embodiment, the means for pro-
tracting the sliding element to reach a final elevated po-
sition is effected in a snap-in manner.
[0014] In a preferred embodiment, a biasing means in
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the form of a spring is mounted on the shaft to bias the
shaft to the unlocked position.

Brief Description of Drawings

[0015]

Fig. 1 shows a cross sectional view of a switch in
accordance to a preferred embodiment of the inven-
tion;
Fig. 2a shows a front view of an operating mecha-
nism coupled to a locking member;
Fig. 2b and 2c show a front view of variations of the
operating mechanism; and
Fig. 3 - 6 show cross-sectional views of the preferred
embodiment with a sliding element of the switch be-
ing pulled-up for locking.

Preferred Embodiments of Invention

[0016] The present invention, in accordance to one
embodiment, comprises a switch 100 that includes a ro-
tary control handle 106 adapted to switch between set-
points. The rotary control handle 106 may be turned be-
tween 2 or more set-points that correspond to 2 or more
states of an electrical system. For example, the rotary
control handle 106 may be turned between 2 set-points
that correspond to an "ON" state and an "OFF" state.
[0017] The switch 100 also includes a sliding element
113, formed within the rotary control handle 106 for pro-
traction from a resting position to an elevated position to
lock the control handle 106 at any set-point and retraction
from the elevated position to the resting position to unlock
the control handle 106. Once the rotary control handle
106 is locked, turning of the switch is disabled.
[0018] The protraction defines an opening 120 capable
of receiving one or more padlocks in the locked position.
The switch 100 further includes a locking member that
comprises a shaft 126 and a recess 132, the shaft 126
can move in response to the protraction and retraction
of the sliding element 113 and respectively into and out
the recess 132 so as to cause the control handle 106 to
be correspondingly locked and unlocked. The recess 132
may be formed on a non-moving body of the switch 100.
[0019] When the sliding element 113 is protracted, the
shaft 126 is triggered such that it moves into the recess
132 and consequently, the movement or rotation of the
rotary control handle 106 is disabled at this set-point. In
order to lock the switch at the set-point and to prevent
unauthorized turning of the switch, a padlock may be
inserted into the opening 120. Conversely, when the slid-
ing element 113 is retracted, the shaft 126 is triggered
such that it moves out from the recess 132 and as a
result, the rotation of the rotary control handle 106 is en-
abled. This allows the rotary control handle 106 to be
switched to a different set-point. At each set-point, a re-
cess may be provided to allow selective locking and un-
locking of the rotary control handle 106.

[0020] The switch 100 is provided with means for pro-
tracting the sliding element 113 once the shaft 126 is
displaced within the recess 132 without moving the shaft
126. This allows the sliding element 113 to be protracted
while the shaft 126 remains stationary. At this stage, the
protraction of the sliding element 113 results in no cor-
responding displacement on the shaft 126 and advanta-
geously preventing the overshooting of the shaft 126 be-
yond the remit of the recess 132.
[0021] In a preferred embodiment of the invention, the
means for protracting the sliding element 113 once the
shaft 126 is disposed within the recess 132 comprises
an operating mechanism that interacts, at one side, with
the shaft 126 and, at the other side, with the sliding ele-
ment 113. More preferably, the operating mechanism
comprises a member 205 that includes an oblong open-
ing 212 at one side and a bent opening 217 at the opposite
side as shown in Fig. 2a. The member 205 may be mount-
ed so as to rotate about the control handle 106, through
for example, an axle 135. The shaft 126 and the sliding
element 113 may each be mounted to the member 205
so as to slide respectively along the oblong opening 212
and the bent opening 217. Preferably, a coupling means
such as for example, a pin 142 may be used for coupling
the member 205 to the sliding element 113 through the
bent opening 217 and another coupling means such as
for example, a pin 144 may be used for coupling the mem-
ber 205 to the shaft 126 through the oblong opening 212.
The bent opening 217 is preferably formed of 2 oblong
openings interposed at an angle to create a curve 223
as shown in Fig. 2b and 2c.
[0022] In a preferred embodiment of the invention, the
sliding element 113 comprises an opening. Preferably,
the opening 115 is oblong in shape. The member 205 is
mounted to the rotary control handle 106 by a coupling
mean, for example the axle 135, through the oblong
opening 115 of the sliding element 113. When the sliding
element 113 is in the resting position, the axle 135 is at
one end 117 of the oblong opening 115.
[0023] The operating mechanism interacts with the
sliding element 113 and the shaft 126 to provide a dual
state of motion conversion and dwelling. In the state of
motion conversion, the displacement of the sliding ele-
ment 113 in one direction is converted into a displace-
ment of the shaft 126 in an opposite direction. In the dwell-
ing state, there is no displacement of the shaft 126 during
movement of the sliding element 113. The curve 223 of
the bent opening 217 provides a threshold point where
the motion conversion state transits to the dwelling state
and vice-versa.
[0024] In operation, the sliding element 113 is protract-
ed from its resting position in direction A as shown in Fig.
3. The displacement of the sliding element 113 results in
the member 205 rotating clockwise (relative to the figures
used in the specification) on the axle 135 formed at the
rotary control handle 106 and thus effecting a motion
conversion wherein the displacement of the sliding ele-
ment 113 in direction A is converted to a displacement
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of the shaft 126 in an opposite direction B.
[0025] As the sliding element 113 is displaced in direc-
tion A, the oblong opening 115 of the sliding element 113
is displaced in the same direction and the end 117 of the
oblong opening 115 is displaced from the axle 135.
[0026] In the motion conversion state, the pin 142 that
is coupled to the sliding element 113 through the bent
opening 217 travels along the bent opening to reach the
threshold curve 223 of the bent as shown in Fig. 4. As
the member 205 rotates beyond the threshold curve 223,
the motion conversion state changes to the dwelling state
as shown in Fig. 5. The transition also produces a snap-
in effect in relation to the sliding element 113 as the pin
142 is guided by the opening 217 to move axially toward
the end 225 of opening 217. As the pin 142 reaches the
end 225 of the member 205, another end 119 of the ob-
long opening 115 of the sliding element 113 may simul-
taneously reach the axle 135. The sliding element 113
is thereby protracted from the resting position to reach
its final elevated position in a snap-in manner.
[0027] In the dwelling state, the shaft 126 is disposed
within the recess 132 and remains stationary relative to
the moving sliding element 113 snapping into its final
position. This allows the sliding element to be extended
without causing the shaft 126 to overshoot beyond the
remit of the recess 132. The fully extended sliding ele-
ment 113 is as shown in Fig. 6.
[0028] When the sliding element 113 is retracted from
its elevated position back to its resting position, the mem-
ber 205 rotates counter-clockwise (relative to the figures
used in the specifications) so that the pin 142 that is cou-
pled to the sliding element 113 through the bent opening
217 travels along the bent opening to reach the threshold
curve 223. As the member 205 rotates beyond the thresh-
old curve 223 and moving toward the end 230 of opening
217, the dwelling state changes back to the motion con-
version state. In this state, the shaft 126 is moved out of
the recess 132 and back to its original position following
the retraction of the sliding element 113.
[0029] In a preferred embodiment, biasing means such
as for example, a spring may be coupled to the shaft to
interact with the shaft such that during protraction of the
sliding element 113, the spring is biased. Upon retraction
of the sliding element 113, the spring provides a biasing
that snaps the sliding element 113 back to its resting
position.

Claims

1. A switching device operable between different set-
points comprising:

a rotary control handle adapted to switch be-
tween set-points;
a sliding element adapted for protraction from a
resting position to an elevated position to lock
the control handle at any set-point and retraction

from the elevated position to the resting position
to unlock the control handle, said protraction de-
fines an opening capable of receiving one or
more padlocks in the locked position;
a locking member that includes a shaft and a
recess, said shaft can move in response to the
protraction and retraction of the sliding element
and respectively displaced into and out of the
recess so as to cause the control handle to be
correspondingly locked and unlocked; and
means for enabling the protraction of the sliding
element once the shaft is disposed within the
recess by keeping the shaft stationary.

2. The switching device of claim 1, wherein the means
for enabling the protraction of the sliding element
once the shaft is disposed within the recess com-
prises:

an operating mechanism interacting, at one
side, with the shaft and, at the other side, with
the sliding element to provide a dual state of
motion conversion and dwelling.

3. The switching device of claim 2, wherein the oper-
ating mechanism comprises:

a member that includes an oblong opening at
one side and a bent opening at the opposite side,
said blade is mounted so as to rotate about an
axle formed at the control handle,
wherein the shaft and the sliding element are
each mounted to the blade so as to slide respec-
tively along the oblong opening and the bent
opening of the blade.

4. The switching device of claim 2 or 3, wherein:

in the motion conversion state, the displacement
of the sliding element in a determined direction
is converted into a displacement of the shaft in
an opposite direction; and
in the dwelling state, no displacement occurs at
the shaft during displacement of the sliding ele-
ment.

5. The switching device of claim 3 wherein the bent
opening comprises two oblong openings interposed
to form a curve.

6. The switching device of claim 1, wherein the means
for enabling the protraction of the sliding element to
reach a final elevated position is effected in a snap-
in manner.

7. The switching device of claim 6, wherein the sliding
element further comprises an opening (115), and the
snap-in manner is effected by an axle (135) coupling
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the rotary control handle and an operating mecha-
nism through the opening (115) of the sliding ele-
ment, wherein an end (119) of the opening (115)
reaches the axle upon the sliding element reaching
its final elevated position.

8. The switching device of any of the precedent claims,
wherein a biasing means is mounted on the shaft to
bias the shaft to the unlocked position.

9. The switching device of claim 8, wherein the biasing
means includes a spring.
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