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(54) A switching device

(57) The present invention is directed to a switching
device (100) operable between different setpoints for
changing the state of operations of an electrical system
comprising a housing (104) with a recess (110) formed
on an inner perimeter surface of said housing (104) at
any set-point of the switching device (100). The knob
(116) is disposed within the housing (104), said knob

(106) includes a latch (108) and a latch triggering mech-
anism, said latch (108) is selectively releasable from the
knob (106) by the latch triggering mechanism to engage
into or from the recess (110) for locking or unlocking the
switching device (100). The knob (106) further includes
a handle (102) adapted for displacement between a rest-
ing position and an elevated position for controlling the
latch triggering mechanism.
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Description

Field of the Invention

[0001] The present invention relates generally to a
switching device. More particularly, the invention encom-
passes a switching device with an improved locking
means.

Background of the Invention

[0002] Electrical systems such as power units, circuit
breakers, electrical drivers or the like are usually encased
within a chassis to house and protect the systems against
elements. A removable cover on the chassis is provided
for access to adjust and control the electrical systems,
which may be inconvenient and at times difficult partic-
ularly within a space constraint operating environment.
[0003] A common solution is to install one or more
switches outside the chassis to operate the electrical sys-
tems. In order to prevent accidental or unauthorized op-
eration of the switch, some form of locking means is usu-
ally provided within the switch.
[0004] However, most switches with locking means
are constructed with bulky locking mechanisms that in-
evitably increase the thickness and height of the switch-
es. Such switches when installed on the chassis would
result in high protruding parts projecting from the surface
of the chassis which are space consuming and may
cause obstructions and even dangers to passers-by
knocking inadvertently on the switches resulting in inju-
ries.
[0005] There is therefore a need for a switching device
with an improved locking means to address the problems
mentioned above.

Summary of Invention

[0006] In one aspect of the present invention, there is
provided a switching device operable between different
set-points for changing the state of operations of an elec-
trical system comprising a housing with a recess formed
on an inner perimeter surface of said housing at any set-
point.
[0007] There is also provided a knob that is disposed
within the housing and is capable of being turned within
the housing to switch between different set-points, said
knob includes a latch and a latch triggering mechanism,
said latch is selectively releasable from the knob by the
latch triggering mechanism to engage into or from the
recess for locking or unlocking the switching device.
[0008] The knob further includes a handle adapted for
displacement between a resting position and an elevated
position for controlling the latch triggering mechanism.
[0009] In a preferred embodiment, the latch is triggered
by the latch triggering mechanism to directly engage the
recess at right angle.
[0010] In another preferred embodiment, the latch is

triggered by the latch triggering mechanism to directly
engage the recess at substantially right angle.
[0011] In yet another preferred embodiment, the latch
triggering mechanism comprises a cam coupled to the
handle, said cam is moveable between a first direction
and a second direction in concert with the handle during
the handle displacement between the resting position
and the elevated position.
[0012] During movement of the cam in the first direc-
tion, said cam displaces the latch from a first origin po-
sition within the knob to a locking position within the re-
cess, thereby locking the switching device.
[0013] During movement of the cam in a second direc-
tion, said cam displaces the latch from the second locking
position back to the origin position, thereby unlocking the
switching device.
[0014] In another aspect of the present invention, there
is provided a method for producing a lockable switching
device operating between different set-points for chang-
ing the state of operations of an electrical system, said
method includes the steps of providing a housing with a
recess formed on an inner perimeter surface of said hous-
ing at any set-point, providing a knob with a built-in latch
and a latch triggering mechanism, said latch is selectively
releasable from the knob by the latch triggering mecha-
nism to engage into or from the recess for locking or
unlocking the switching device and disposing said knob
within the housing, said knob includes a handle adapted
for displacement between a resting position and elevated
position for controlling the latch triggering mechanism.

Brief Description of the Drawings

[0015]

Fig. 1 shows a plan view of a switch in accordance
to a preferred embodiment of the invention;
Fig. 2 shows a plan view of an alternative embodi-
ment with an added padlock;
Fig. 3 shows a cross sectional view of the preferred
embodiment;
Fig. 4 shows an expanded view of a locking means
of the preferred embodiment;
Figs. 5a-5d show cross sectional views of the pre-
ferred embodiment with a handle of the switch being
pulled-up for locking.

Preferred Embodiments of the Invention

[0016] The present invention provides a switch 100
comprising a housing 104 and a knob 116 disposed within
the housing 104 as shown in Fig. 1. The switch 100 may
be mounted on an external surface of a chassis of an
electrical system and thereby providing a means for se-
lectively activating and deactivating one or more states
of the electrical system.
[0017] The switch 100 may be operated by turning the
knob 116. The knob 116 may be turned between 2 or
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more set-points that correspond to 2 or more states of
the electrical system. In a preferred embodiment of the
invention, the knob 116 is turned between 2 set-points
that correspond to an "ON" state and an "OFF" state of
the electrical system.
[0018] In another embodiment of the invention, a lock-
ing means is provided to prevent accidental triggering or
unauthorized turning of the knob 116 once the knob is
disposed at any one set-point. The locking means allows
the switch 100 to be locked once disposed at a set-point
and turning of the knob 116 is therefore disabled.
[0019] The locking means comprises a latch 108
formed within the knob 116, a recess 110 formed on an
inner perimeter surface of the housing 104 and a latch
triggering mechanism provided within the knob 116. The
latch 108 is releasable from the knob 116 by the latch
triggering mechanism to selectively engage or disengage
the latch 108 into or from the recess 110.
[0020] Engaging or disengaging the latch 108 vis-à-
vis the recess 110 will respectively lock or unlock the
knob 116 at any particular set-point. In a preferred em-
bodiment, the latch 108 is triggered by the latch triggering
mechanism to selectively engage or disengage into or
from the recess 110 at right angle.
[0021] Locking of a subsequent set-point may be pro-
vided by forming an additional recess at the desired set-
point location. For example, a first recess 110 may be
provided for locking the switch 100 at the "ON" set-point
position while a second recess 112 may be provided 90
degree apart for locking the switch 100 at the "OFF" set-
point position.
[0022] In a preferred embodiment, a handle 102 is pro-
vided on the knob 116 for displacement between a resting
position, a position in which the handle 102 is fully insert-
ed on the knob 116, and an elevated position. The latch
triggering mechanism is initiated by pulling the handle
102 from its resting position to the elevated position. The
pulling of the handle 102 initiates the latch 108 triggering
mechanism within the knob 116 to release the latch 108
for engagement into the recess 110. When the handle
102 is fully elevated, the latch 108 is engaged completely
within the recess 110 and the turning of the knob 116 is
thereby disabled.
[0023] Conversely, restoring the handle 102 to its rest-
ing position would result in the latch triggering mecha-
nism to disengage the latch 108 from the recess 110 and
to retract back into the knob 116. The turning of the knob
116 is thereby enabled.
[0024] In one embodiment of the present invention, a
padlock 600 as shown in Fig. 2 may be used to maintain
the elevated position of the handle 102. The use of pad-
lock 600 provides an additional layer of secured locking
and preventing any tampering attempt to forcibly turn the
knob 116 when the latch 108 is engaged within the recess
110.
[0025] The movement of the handle 102 from its rested
position to its elevated position and vice-versa is guided
by a pair of handle guides 322 and 324 disposed within

2 guide units 304 and 306 located within the knob 116,
as shown in Fig. 3.
[0026] An opening 310 may be provided to accommo-
date a connecting member such as a shaft to couple the
knob 116 to an actuator of the electrical system. The
turning of the knob 116 to change between different set-
points correspondingly rotate the actuator of the electrical
system through the connecting shaft to selectively
change between different states of the electrical system.
[0027] The latch triggering mechanism comprises an
actuator in the form of a cam 302. The cam 302 may be
coupled to the handle 102 through a handle extension
309. A securing device such as a screw 315 may be used
to couple the cam 302 to the handle extension 309. As
the handle 102 is displaced from the resting position to
the elevated position, the cam 302 which is coupled to
the handle extension 309 is correspondingly displaced
at the same distance and direction. Conversely, as the
handle 102 is restored to its resting position, the cam 302
is similarly restored to its original position. The movement
of the cam 302 is thereby set in concert with the move-
ment of the handle 102.
[0028] The movement of the handle 102 between the
resting position and the elevated position may be con-
verted into sideway movement of the latch 108 through
the cam 302, wherein the direction of said sideway move-
ment is preferably at right angle or substantially at right
angle to the direction of the handle movement.
[0029] The latch 108 may be displaced by the cam 302
to move between a first origin position and a second lock-
ing position. In a preferred embodiment, the movement
of the handle 102 from the resting position to the elevated
may be converted by the cam 302 into movement of the
latch 108 from its first origin position within the knob 116
into the second locking position in the recess 110, thereby
locking the switch 100.
[0030] In the same embodiment, the displacement of
the handle 102 from the elevated position to the resting
position may be converted by the cam 302 into movement
of the latch 108 from the second locking position in the
recess 110 back to its first origin position within the knob
116, thereby unlocking the switch 100.
[0031] The movement of the cam 302 may be convert-
ed into displacement of the latch 108 through the acting
of any one of defined profiles 408 and 412 formed on the
cam 302 against a relating defined profile 403 or 415
formed on the latch 108 as shown in Fig. 4. When one
defined profile on the cam 302 is acting on another re-
lating defined profile on the latch 108, the orientation of
the other defined profiles is aligned in a state of non-
acting.
[0032] During movement of the cam 302 in a first di-
rection, the defined profile 408 on the cam 302 may be
arranged to act and slide against a relating defined profile
403 on the latch 108 so as to displace the latch 108 from
the first origin position to the second locking position. The
other defined profiles 412 and 415 are configured to be
aligned in a state of non-acting.
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[0033] During movement of the cam 302 in a second
direction, which is in opposite to the first direction, the
defined profile 412 on the cam 302 may be arranged to
slide against a relating defined profile 415 on the latch
108 to restore the latch 108 from the second locking po-
sition to its first origin position. The other defined profiles
403 and 408 are configured to be aligned in a state of
non-acting.
[0034] In a preferred embodiment, the defined profiles
408 and 412 formed on the cam 302 and the correspond-
ing relating defined profiles 403 and 415 formed on the
latch 108 may be configured in the shape of a slope.
Preferably, all defined profiles are formed of the same
gradient.
[0035] An initial setting of a preferred embodiment of
the present invention is shown in Fig. 5a. The handle 102
is set at resting position and the cam 302 is at its origin.
As the handle 102 is pulled to an elevated position as
shown by the direction 506, the cam 302 is moved in
concert with the handle 102.
[0036] The movement of the cam 302 causes the de-
fined profile 408 on the cam 302 to act and slide against
a relating defined profile 403 on the latch 108 so as to
displace the latch 108 from the first origin position to the
second locking position as shown by direction 508 in Fig.
5b. The other defined profiles 412 and 415 are configured
to be aligned in a state of non-acting.
[0037] When the handle 102 is fully elevated, the latch
108 is engaged within the recess 110 as shown in Fig.
5c and the turning of the handle 102 is thereby disabled.
A padlock 600 may be used to maintain the elevated
position of the handle 102 as shown in Fig 5d.
[0038] In the preferred embodiment, the handle 102
may be operated as a normally close handle. A biasing,
preferably in the form of a spring 512 may be provided
around the handle extension 309 as shown in Fig 5d to
provide a constant pull on the handle into its resting po-
sition.
[0039] While the invention has been particularly shown
and described with reference to various embodiments, it
will be recognized by those skilled in the art that modifi-
cations and changes may be made to the present inven-
tion without departing from the spirit and scope thereof.
The scope of the invention should therefore be deter-
mined not with reference to the above description but
with reference to the appended claims along with their
full scope of equivalents.

Claims

1. A switching device operable between different set-
points for changing the state of operations of an elec-
trical system comprising:

a housing with a recess formed on an inner pe-
rimeter surface of said housing at any set-point;
and

a knob disposed within the housing and is turned
to switch between different set-points, said knob
includes a latch and a latch triggering mecha-
nism, said latch is selectively releasable from
the knob by the latch triggering mechanism to
engage into or from the recess for locking or
unlocking the switching device;
wherein the knob further includes a handle
adapted for displacement between a resting po-
sition and an elevated position for controlling the
latch triggering mechanism.

2. The switching device as claimed in Claim 1, wherein
said latch is triggered by the latch triggering mech-
anism to directly engage the recess at right angle.

3. The switching device as claimed in Claim 1, wherein
said latch is triggered by the latch triggering mech-
anism to directly engage the recess at substantially
right angle.

4. The switching device as claimed in any preceding
claims, wherein said latch triggering mechanism
comprises:

a cam coupled to the handle, said cam is move-
able between a first direction and a second di-
rection in concert with the handle during the han-
dle displacement between the resting position
and the elevated position;
wherein during movement of the cam in the first
direction, said cam displaces the latch from a
first origin position within the knob to a locking
position within the recess, thereby locking the
switching device;
wherein during movement of the cam in a sec-
ond direction, said cam displaces the latch from
the second locking position back to the origin
position, thereby unlocking the switching device.

5. The switching device as claimed in Claim 4, wherein
the direction of movement of said cam is substan-
tially at right angle to the direction of movement of
said latch.

6. The switching device as claimed in Claim 4, wherein
said cam includes one or more defined profiles acting
against one or more relating defined profiles on the
latch resulting in displacement of the latch.

7. The switching device as claimed in any preceding
claims, wherein said handle is configured as a nor-
mally close handle by biasing a handle extension
with a spring to provide a constant pull on the handle
into its resting position.

8. A switching device operable between different set-
points for changing the state of operations of an elec-
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trical system comprising:

a housing with a recess formed on an inner pe-
rimeter surface of said housing at any set-point;
and
a knob disposed within the housing and is turned
to switch between different set-points, said knob
includes a latch and a latch triggering mecha-
nism, said latch is selectively releasable from
the knob by the latch triggering mechanism to
engage into or from the recess;
wherein said latch triggering mechanism in-
cludes a cam moveable between a first direction
and a second direction;
wherein during movement of the cam in the first
direction, said cam displaces the latch from a
first origin position within the knob to a locking
position within the recess, thereby locking the
switching device;
wherein during movement of the cam in a sec-
ond direction, said cam displaces the latch from
the second locking position back to the origin
position, thereby unlocking the switching device.

9. The switching device as claimed in Claim 8, wherein
the direction of movement of said cam is substan-
tially at right angle to the direction of movement of
said latch.

10. The switching device as claimed in Claim 8 or 9,
wherein said latch is triggered by the latch triggering
mechanism to directly engage the recess at right an-
gle.

11. The switching device as claimed in Claim 8, wherein
the knob further includes a handle adapted for dis-
placement between a resting position and an elevat-
ed position for controlling the latch triggering mech-
anism.

12. The switching device as claimed in Claim 8 or 9,
wherein said cam includes one or more defined pro-
files acting against one or more relating defined pro-
files on the latch resulting in displacement of the
latch.

13. A method for assembling a switching device opera-
ble between different set-points for changing the
state of operations of an electrical system, said meth-
od includes the steps of:

providing a housing with a recess formed on an
inner perimeter surface of said housing at any
set-point;
providing a knob with a built-in latch and a latch
triggering mechanism, said latch is selectively
releasable from the knob by the latch triggering
mechanism to engage into or from the recess

for locking or unlocking the switching device;
disposing said knob within the housing, said
knob includes a handle adapted for displace-
ment between a resting position and elevated
position for controlling the latch triggering mech-
anism.
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