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(57)  Aninterlocking mechanism 100 for a switchgear
200 is disclosed. The interlocking mechanism 100 in-
cludes plate 124. An actuator 102 is coupled to a lock
unit 104 and the lock unit 104 and is traversable between
a first position A and a second position B. At least one
link 106 is in contact with the actuator 102. And is dis-
placeable between a locked position X and an unlocked
position Y. A locking ring 108 is coupled with a socket
110 and is defined with a plurality of protrusions 108a,
108b and a flat profile 108c. A shutter 112 is connected
to a shaft 118 with a connector 120 engageable to the
link 106. The link 106 in the locked position X lies adjacent
to the flat profile 108c, engaging with the shutter 112 to
restrict the rotation of the shutter 112 and access to the
socket 110.
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Description

TECHNICAL FIELD

[0001] Present disclosure relates in general to a
switchgear in an electrical power system. More particu-
larly, the present disclosure relates to an interlocking
mechanism for the switchgear. Further, embodiments of
the disclosure discloses, selective operation of the inter-
locking mechanism, based on operating position of an
electrical device of the switchgear such as main distribu-
tion bus or a busbar, disconnector assemblies, fuses,
load break switches and circuit breakers.

BACKGROUND OF THE DISCLOSURE

[0002] Electrical switchgears are used in electrical
power distribution systems to distribute electrical power
and selectively isolate electrical loads. Conventionally,
switchgears are produced in many forms. Typically, a
switchgear includes a combination of electrical compo-
nents such as a main distribution bus or a busbar, dis-
connector assemblies, fuses, load break switches and
circuitbreakers. Switchgears are located where electrical
distribution, isolation and/or protection is required. These
locations may include, for example, generators, facto-
ries, motors, transformers, and substations.

[0003] Generally, in electrical switchgears, disconnec-
tion of the circuit breaker is carried out by an interlock
assembly. Theinterlock assembly is an arrangement that
can be operated to switch the electrical components be-
tween an ON position, an OFF position and a GROUND
position. Further, the circuit breaker is operated or
switched to the GROUND position while conducting any
maintenance work or repair work on the switchgear. The
switchgear is rendered to be safe for conducting any
maintenance work when the circuit breaker is in the
GROUND position. Erroneously operating the circuit
breaker to the ON position or the OFF position during the
maintenance process of switchgear may result is elec-
trocution of the operator. Further, it may also lead to in-
ternal arching faults which may destroy the complete
switchgear, connected lines and load equipment, which
is undesired.

[0004] The present disclosure is directed to overcome
one or more limitations stated above. The information
disclosed in this background of the disclosure section is
only for enhancement of understanding of the general
background of the invention and should not be taken as
an acknowledgement or any form of suggestion that this
information forms the prior art already known to a person
skilled in the art.

SUMMARY OF THE DISCLOSURE

[0005] One or more shortcomings of the conventional
device, system and method are overcome, and additional
advantages are provided through the device, the system

10

15

20

25

30

35

40

45

50

55

and method as claimed in the present disclosure. Addi-
tional features and advantages are realized through the
techniques of the present disclosure. Other embodi-
ments and aspects of the disclosure are described in
detail herein and are considered a part of the claimed
disclosure.

[0006] In a non-limiting embodiment of the disclosure,
an interlocking mechanism for a switchgear is disclosed.
The interlocking mechanism includes at least one base
plate mounted to a switchgear. An actuator is coupled to
a lock unit where the lock unit is mounted to the at least
one base plate. The actuator is traversable between the
first position and a second position based on actuation
of the lock unit. At least one link is mounted on the at
least one base plate where, one end of the at least one
link is in contact with the actuator and is selectively dis-
placed by the actuator between a locked position and an
un-locked position. A locking ring is coupled with a socket
and the socket is rotatably coupled to the at least one
base plate. The locking ring is defined with a plurality of
protrusions and a flat profile. A part of the at least one
link selectively engages with one of the plurality of pro-
trusions and a shutter is connected to a shaft defined on
the at least one base plate. The shaftincludes a connec-
tor engageable to the link. The link in the locked position
lies adjacentto the flat profile of the locking ring, engaging
with the shutter to restrict the rotation of the shutter and
to restrict access to the socket.

[0007] In an embodiment of the disclosure, the lock
unit is operated by a key traversable between a first con-
dition and a second condition.

[0008] Inanembodiment of the disclosure, the key tra-
versed to the first condition operates the actuator to the
first position and the key traversed to the second condi-
tion operates the actuator to the second position.
[0009] In an embodiment of the disclosure, a bracket
is mounted to the at least one base plate where the brack-
et movably accommodates the at least one link.

[0010] Inanembodiment of the disclosure, the at least
one link includes a first link where a proximal end of the
first link is coupled to the actuator. A second link is pro-
vided where a distal end of the second link is defined with
a slot to receive and engage with the connector and a
proximal end of the second link is coupled to the first link.
[0011] In an embodiment of the disclosure, the inter-
locking mechanism incudes an arm extending from the
at least one link where the arm engages with one of the
plurality of protrusions of the locking ring.

[0012] Inan embodiment of the disclosure, one end of
the shaft is rotatably coupled to the at least one base
plate and distal end of the shaftis coupled to the shutter.
[0013] In an embodiment of the disclosure, the shaft
is positioned adjacent to the socket and extends along a
direction parallel to the socket.

[0014] In an embodiment of the disclosure, the con-
nector is transversely coupled to the shaft and the con-
nector selectively engages with the slot to define the
locked position of the at least one link.
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[0015] In a non-limiting embodiment of the disclosure,
a switchgear is disclosed. The switchgear includes at
least one electrical device [hereinafter referred to as the
electrical device] switchable between an ON position, an
OFF position, and a GROUND position. An interlocking
mechanism is coupled to the electrical device and the
interlocking mechanism includes at least one base plate
mounted to the switchgear. An actuator is coupled to a
lock and the lock unit is mounted to the at least one base
plate and the actuator is traversable between a first po-
sition and a second position B based on actuation of the
lock unit. At least one link is mounted on the at least one
base plate where one end of the at least one link is in
contact with the actuator and is selectively displaced by
the actuator between a locked position and an un-locked
position. A locking ring is coupled with a socket where
the socket is rotatably coupled to the at least one base
plate to operate the electrical device to one of the ON
position, the OFF position and the GROUND position.
The locking ring is defined with a plurality of protrusions
and a flat profile. A part of the at least one link selectively
engages with one of the plurality of protrusions and a
shutter is connected to a shaft defined on the at least one
base plate. The shaft includes a connector engageable
to the link. The link in the locked position lies adjacent to
the flat profile of the locking ring, engaging with the shut-
ter to restrict the rotation of the shutter and to restrict
access to the socket.

[0016] The foregoing summary is illustrative only and
is not intended to be in any way limiting. In addition to
the illustrative aspects, embodiments, and features de-
scribed above, further aspects, embodiments, and fea-
tures will become apparent by reference to the drawings
and the following detailed description.

BRIEF DESCRIPTION OF THE ACCOMPANYING FIG-
URES

[0017] The novel features and characteristics of the
disclosure are set forth in the appended claims. The dis-
closure itself, however, as well as a mode of use, further
objectives, and advantages thereof, will best be under-
stood by reference to the following detailed description
of embodiments when read in conjunction with the ac-
companying drawings. One or more embodiments are
now described, by way of example only, with reference
to the accompanying drawings wherein like reference nu-
merals represent like elements and in which:

Figure 1 illustrates a perspective view of a switch-
gear, in accordance with an embodiment of the dis-
closure.

Figure 2 illustrates a perspective view of the inter-
locking assembly in the switchgear when an electri-
cal device is in OFF position, in accordance with an
embodiment of the disclosure.
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Figure 3 illustrates a side view of the interlocking
assembly when an actuator is in a second position,
in accordance with an embodiment of the disclosure.

Figure 4 illustrates a side view of the interlocking
assembly when the actuator is in a first position, in
accordance with an embodiment of the disclosure.

Figure 5 illustrates a front view of the interlocking
assembly when the electrical device is in OFF posi-
tion, in accordance with an embodiment of the dis-
closure.

Figure 6 illustrates a perspective view of the inter-
locking assembly when the electrical device is in
GROUND position, in accordance with an embodi-
ment of the disclosure.

Figure 7 illustrates a front view of the interlocking
assembly when the electrical device is in GROUND
position, in accordance with an embodiment of the
disclosure.

Figure 8 illustrates a perspective view of the inter-
locking assembly when the electrical device is in ON
position, in accordance with an embodiment of the
disclosure.

Figure 9 illustrates a front view of the interlocking
assembly when the electrical device is in ON posi-
tion, in accordance with an embodiment of the dis-
closure.

[0018] The figures depict embodiments of the disclo-
sure for purposes of illustration only. One skilled in the
art will readily recognize from the following description
that alternative embodiments of the thermal conductivity
detector device illustrated herein may be employed with-
out departing from the principles of the disclosure de-
scribed herein.

DETAILED DESCRIPTION

[0019] The foregoing has broadly outlined the features
and technical advantages of the present disclosure in
order that the description of the disclosure that follows
may be better understood. Additional features and ad-
vantages of the disclosure will be described hereinafter
which form the subject of the disclosure. It should be
appreciated by those skilled in the art that the conception
and specific embodiments disclosed may be readily uti-
lized as a basis for modifying or designing other systems
for carrying out the same purposes of the present disclo-
sure. It should also be realized by those skilled in the art
that such equivalent constructions do not depart from the
scope of the disclosure. The novel features which are
believed to be characteristic of the disclosure, as to its
organization, together with further objects and advantag-
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es willbe better understood from the following description
when considered in connection with the accompanying
figures. It is to be expressly understood, however, that
each of the figures is provided for the purpose of illustra-
tion and description only and is not intended as a defini-
tion of the limits of the present disclosure.

[0020] While the disclosure is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof have been shown by way of example in
the drawings and will be described below. It should be
understood, however that it is not intended to limit the
disclosure to the particular forms disclosed, but on the
contrary, the disclosure is to cover all modifications,
equivalents, and alternatives falling within the scope of
the disclosure.

[0021] The terms "comprises", "comprising", or any
other variations thereof used in the disclosure, are in-
tended to cover a non-exclusive inclusion, such that de-
vice and system comprises a list of components does
notinclude only those components but may include other
components not expressly listed or inherent to such de-
vice or system. In other words, one or more elements in
device and system proceeded by "comprises" does not,
without more constraints, preclude the existence of other
elements or additional elements in the system or device.
[0022] The following paragraphs describe the present
disclosure with reference to Figs. 1 to 9. In the figures,
the same element or elements which have similar func-
tions are indicated by the same reference signs. For the
purposes of promoting an understanding of the principles
of the disclosure, reference will now be made to specific
embodiments illustrated in the drawings and specific lan-
guage will be used to describe the same. It will neverthe-
less be understood that no limitation of the scope of the
disclosure is thereby intended, such alterations and fur-
ther modifications in the illustrated methods, and such
further applications of the principles of the disclosure as
illustrated therein being contemplated as would normally
occur to one skilled in the art to which the disclosure
pertains.

[0023] The following detailed description is merely ex-
emplary in nature and is not intended to limit application
and uses. Further, there is no intention to be bound by
any theory presented in the preceding background or
summary or the following detailed description. It is to be
understood that the disclosure may assume various al-
ternative orientations and step sequences, except where
expressly specified to the contrary. Itis also to be under-
stood that the specific devices or components illustrated
in the attached drawings and described in the following
specification are simply exemplary embodiments of the
inventive concepts defined in the appended claims. Here-
inafter, preferred embodiments of the present disclosure
will be described referring to the accompanying draw-
ings. While some specific terms directed to a specific
direction will be used, the purpose of usage of these
terms or words is merely to facilitate understanding of
the present invention referring to the drawings.
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[0024] Accordingly, it should be noted that meaning of
these terms or words should not improperly limit the tech-
nical scope of the present disclosure. Also, it is to be
understood that the phraseology and terminology used
herein is for the purpose of description and should not
be regarded as limiting. Unless specified or limited oth-
erwise, the terms "mounted," "connected," "supported,"”
and "coupled" and variations thereof are used broadly
and encompass both direct and indirect mountings, con-
nections, supports, and couplings. Further, "connected"
and "coupled" are notrestricted to physical or mechanical
connections or couplings. It is to be understood that this
disclosure is not limited to the specific devices, methods,
applications, conditions, or parameters described and/or
shown herein, and that the terminology used herein is
for the purpose of describing particular embodiments by
way of example and is not intended to be limiting of the
claimedinvention. In the present document, the word "ex-
emplary" is used herein to mean "serving as an example,
instance, or illustration." Any embodiment or implemen-
tation of the present subject matter described herein as
"exemplary" is not necessarily to be construed as pre-
ferred or advantageous over other embodiments.
[0025] Inanimplementation, the term "electrical safety
device" may be a part that is accommodated within a
switchgear 200 including but not limited to a main distri-
bution bus or a busbar, disconnector assemblies, fuses,
load break switches and circuit breakers.

[0026] Referring to Figure 1 and Figure 2, there is
disclosed an exemplary embodiment of a switchgear
200. The switchgear 200 may be defined by a body 134
and the body 134 may include at least one electrical de-
vice [herein after referred to as the electrical device]
which is switchable between an ON position, an OFF
position, and a GROUND position. The switchgear 200
may also include one or more protection devices, one or
more metering devices and the like. The body 134 may
be made of metallic materials such as but not limiting to
steel, steel alloys and metal composites. In some em-
bodiments, the body 134 may be made of composite ma-
terials such as but not limiting to polymer composites.
The body 134 of the switchgear 200 may also accommo-
date atleast oneinterlocking mechanism 100 [hereinafter
referred to as the interlocking mechanism]. The interlock-
ing mechanism 100 is coupled to the electrical device.
The interlocking mechanism 100 may be operable to
switch the electrical device between the ON position, the
OFF position, and the GROUND position.

[0027] The interlocking mechanism 100 may include a
socket 110, which may be configured to receive a tool
(not shown in FIGs) for operation of the interlocking
mechanism 100. Further, the interlocking mechanism
100 may be selectively operated, based on operating
condition of the electrical device. That is, operation of the
interlocking mechanism 100 may be restricted when the
electrical device is in the GROUND position and opera-
tion of the interlocking mechanism 100 may be allowed
when the electrical device is in the ON position and the
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OFF position. The configuration of the interlocking mech-
anism 100 and selective operation of the interlocking
mechanism 100 is described below.

[0028] Reference is made from Figure 2 to Figure 4.
The interlocking mechanism 100 may include at least
one base plate 124 [hereinafter referred to as the base
plate]. The base plate 124 may be fixedly coupled to the
body 134 of the switchgear 200 by any means including
but not limited to fasteners. The interlocking mechanism
100 may further include a bracket 114. The bracket 114
may be fixedly mounted to the base plate 124 by any
means including but not limited to fasteners. The bracket
114 may include a section that is fixedly coupled to the
base plate 124 and the bracket 114 may also include a
section that extends perpendicularly from the base plate
124. Further, a plurality of cutouts 128 [hereinafter re-
ferred to as the cutouts] may be defined on the section
of the bracket 114 that extends perpendicularly from the
base plate 124. The interlocking mechanism 100 may
include an actuator 102 that is coupled to a lock unit 104.
The lock unit 104 may be fixedly mounted to the base
plate 124 through the bracket 114. Further, the lock unit
104 may be mounted to a section of the bracket 114 that
extends parallel to the base plate 124 and the same sec-
tion may be configured at a predetermined positioned
away from the base plate 124. The lock unit 104 may
include a key 104a. the key 104a of the lock unit 104 may
be operable between a first condition and a second con-
dition. The actuator 102 coupled to the lock unit 104 may
be traversed between a first position "A" and a second
position "B" when the lock unit 104 is operated between
the first condition and the second condition respectively.
When the key 104a in the lock unit 104 is rotated or op-
erated to the first condition, the actuator 102 is traversed
to the first position "A" as seen from Figure 4. The actu-
ator 102 in the first position "A" may protrude outwardly
and may extend away from the lock unit 104. When the
key 104a in the lock unit 104 is rotated or operated to the
second condition, the actuator 102 is traversed to the
second position "B" as seen from Figure 3. The actuator
102 in the second position "B"™ may also protrude out-
wardly and may be positioned proximal to the lock unit
104. The height or the distance to which the actuator 102
protrudes outwardly from the lock unit 104 may be lesser
in the second position "B" of the actuator 102 when com-
pared to the first position of the actuator 102.

[0029] The interlocking mechanism 100 may furtherin-
clude atleast one link 106. The link 106 in this preferable
and non-limiting embodiment may be divided into a first
link 106a and a second link 106b and the same must not
be considered as a limitation. The link 106 may be a
single unitary unit. The first link 106a may be coupled to
the base plate 124 through the bracket 114. The first link
106a may be defined with openings which are of a similar
profile as that of the cutouts 128 on the bracket 114. The
first link 106a may further be connected to the bracket
114 by any known means including but not limited to a
nut and bolt assembly 130. The openings of the first link
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106a and the cutouts 128 of the bracket 114 may be
interconnected together through the nut and bolt assem-
bly 130. The cutouts 128 on the bracket 114 and the
openings of the first link 106a are defined with a profile
which enables the firstlink 106a to slide or move vertically
with respect to the fixed bracket 114. The first link 106a
may be defined by a proximal end 106ap and a distal end
106ad. The proximal end 106ap of the first link 106a may
be configured to contact with the actuator 102. Particu-
larly, the proximal end 106ap of the first link 106a may
lie in contact with a top end of the actuator 102. Thus,
traversing the actuator 102 to the first position "A" by the
key 104a may cause the actuator 102 to travel upwardly
(seen Figure 4) and may also push the first link 106a
upwardly. The first link 106a may slide along the cutouts
128 and may move upwardly when the actuator 102 is
operated to the first position "A". Further, traversing the
actuator 102 to the second position "B" by the key 104a
may cause the actuator 102 to travel downwardly (seen
from Figure 3). Consequently, the first link 106a may fall
or may travel downwardly along the bracket 114. The
first link 106a may slide along the cutouts 128 and may
move downwardly when the actuator 102 is operated to
the second position "B". The interlocking mechanism 100
may also include a biasing member 132. The biasing
member 132 may be coupled to a nut and bolt assembly
130 at one end and an opposite end of the biasing mem-
ber 132 may be coupled to the bracket 114. Particularly,
the opposite end of the biasing member 132 may be cou-
pled to the section of the bracket 114 that lies parallel to
the section of the bracket 114 which is in contact with the
actuator 102 as seen from Figure 3 and the Figure 4. The
biasing member 132 may offer biasing force for travers-
ing the first link 106a between the first position "A" and
the second position "B". Inan implementation, the biasing
member 132 may offer retraction force for traversing the
first link 106a from first position "A" to the second position
"B". The first link 106a in this preferable and non-limiting
embodiment may be defined with an arm 116. The arm
116 may extend transversely from the first link 106a and
may extend in a direction away from the bracket 114 or
towards the lock unit 104. Particularly, the arm 116 may
be defined to extend from a region proximal to the distal
end 106ad of the first link 106. Further, the configuration
of the arm 116 must not be considered as a limitation
and the arm 116 may also be configured to extend from
the second link 106b.

[0030] The distal end 106ad of the first link 106a may
be coupled to the second link 106b. The second link 106b
may also be defined by a proximal end 106bp and a distal
end 106bd. The proximal end 106bp of the second link
106b may be coupled to distal end 106ad of the first link
106a. Further, the distal end 106bd of the second link
106b may be defined by a slot 122. Since, the second
link 106b is fixedly coupled to the first link 106a, the sec-
ond link 106b and the firstlink 106a may move as a single
unit. Traversing the actuator 102 to the first position "A"
by the key 104a may cause the actuator 102 to travel
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upwardly (seen Figure 4). Consequently, the first link
106a and the second link 106b are also pushed upwardly
as seen from the Figure 4 and Figure 6. Further, tra-
versing the actuator 102 to the second position "B" by
the key 104a may cause the actuator 102 to travel down-
wardly (seen Figure 3). Consequently, the firstlink 106a
and the second link 106b are also pushed downwardly
as seen from the Figure 3 and Figure 2.

[0031] In an implementation, interlocking mechanism
100 may include a shaft 118 that is rotatable and is cou-
pled to the base plate 124. One end of the shaft 118 is
coupled to the base plate 124. Further, a shutter 112 may
be configured to an opposite end of the shaft 118. The
shutter 112 may be an elongated member that extends
parallel to the base plate 124. The shutter 112 may be
operable by an operator. The shutter 112 may be rotated
in a clockwise direction or in an anti-clockwise direction.
The shutter 112 may be rotated by the rotation of the
shaft 118. Further, the shaft 118 may be configured to
lie below the distal end 106bd of the second link 106b.
Particularly, the shaft 118 may be configured to lie below
the slot 122 at the distal end 106bd of the second link
106b. The shaft 118 may furtherinclude a connector 120.
The connector 120 may be fixedly coupled to the shaft
118 and the connector 120 may be defined with a "U"
shaped profile. The connector 120 may be configured to
engage with the slot 122 at the distal end 106bd of the
second link 106b.

[0032] The interlocking mechanism 100 may include
the socket 110. The socket 110 may be rotatable and the
socket 110 may be coupled to the base plate 124. The
socket 110 may be coupled to the electrical device. In
this preferable and non-limiting implementation, the
socket 110 may be rotated by a tool to three different
positions. The tool may be inserted into the socket 110
and the socket 110 may be rotated in a clockwise direc-
tion or an anti-clockwise direction. The rotation of the
socket 110 may cause the electrical device to operate
between the ON position, the OFF position, and the
GROUND position. The socket 110 may be configured
to the base plate 124 at a position that lies proximal to
the first link 106a and the arm 116 extending from the
first link 106a. The socket 110 may lie adjacent to the
arm 116 extending from the first link 106a. Further, the
socket 110 may be positioned along the same plane or
same vertical axis as that of the shaft 118. The socket
110 may be configured to lie directly above the shaft 118.
The length of the socket 110 may be configured to be
equal or slightly lesser than that of the shaft 118. Further,
the shutter 112 may be configured to partially or com-
pletely enclose an opening of the socket 110 for restrict-
ing the insertion of the tool into the socket 110.

[0033] Theinterlocking mechanism 100 may furtherin-
clude alocking ring 108 as seen in Figure 5. The locking
ring 108 may be defined by a plurality of protrusions
(108a, 108b). Particularly, the locking ring 108 may be
defined by afirst protrusion 108a and a second protrusion
108b. The locking ring 108 may also be defined by a flat
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profile 108c. The first protrusion 108a, the second pro-
trusion 108b and the flat profile 108c may be defined
along the circumferential region of the locking ring 108.
Further, the locking ring 108 may be fixedly coupled to
the socket 110. The locking ring 108 may be coupled to
the socket 110 at a region where the socket 110 is cou-
pled to the base plate 124. The locking ring 108 may be
coupled to the end of the socket 110 that is coupled to
the base plate 124. The locking ring 108 may be config-
ured to rotate with the socket 110. The locking ring 108
may be configured such that the first protrusion 108a,
the second protrusion 108b and the flat profile 108c en-
gage with the arm 116 from the first link 106.

[0034] Further, traversing the actuator 102 to the first
position "A" by the key 104a may cause the actuator 102
to travel upwardly (seen Figure 4). Therefore, the first
link 106a and the second link 106b are also pushed up-
wardly as seen from the Figure 4 and Figure 6. The
upward movement of the first link 106a and the second
link 106b causes the slot 122 in the second link 106b to
engage with the connector 120 of the shaft 118. Conse-
quently, the rotation of the shaft 118 is prevented and
the movement of the shutter 112 coupled to the shaft 118
is also restricted. The above condition where the second
link 106b engages with the connector 120 and the con-
dition where the rotation of the shutter 112 is restricted
may be defined as a locked position (X) of the link 106.
Further, traversing the actuator 102 to the second posi-
tion "B" by the key 104a may cause the actuator 102 to
travel downwardly (seen Figure 3). Consequently, the
first link 106a and the second link 106b are also pushed
downwardly as seen from the Figure 3 and Figure 2.
The downward movement of the first link 106a and the
second link 106b causes the slot 122 in the second link
106b to disengage with the connector 120 of the shaft
118. Consequently, the rotation of the shaft 118 is ena-
bled. The shaft 118 may be traversed in the clockwise
direction orin the anti-clockwise direction. Consequently,
the movement of the shutter 112 coupled to the shaft 118
is allowed and the tool access to the socket 110 is ena-
bled. The above condition where the second link 106b is
disengaged with the connector 120 and the condition
where the rotation of the shutter 112 is allowed may be
defined as an un-locked position (Y) of the link 106.
[0035] The working of the interlocking mechanism 100
is explained in greater detail below. The electrical device
may initially be in the OFF position. The second protru-
sion 108b of the locking ring 108 may be configured to
engage with the arm 116 of the first link 106a when the
electrical device in in the OFF position as seen from Fig-
ure 2 and Figure 5. In the electrical device OFF position,
the key 104a lies in the second condition and the actuator
102 may lie in the second position "B". The actuator 102
in the second position "B" remains depressed or is tra-
versed to position of reduced height with respect to the
lock unit 104. Consequently, the first link 106a and the
second link 106b are also traversed downwardly such
that the slot 122 of the second link 106b is disengaged
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from the connector 120. The link 106 in this scenario may
lie in the un-locked position "Y". Consequently, the shaft
118 is allowed to rotate and shutter 112 is also allowed
to rotate in the clockwise direction or the anti-clockwise
direction. Further, the key 104a of the lock unit 104 re-
mains trapped in the lock unit 104 since rotation of the
key 104a from the second condition to the first condition
is restricted by the arm 116. Particularly, the arm 116 of
the first link 106a engages with the second protrusion
108b ofthe locking ring 108. Consequently, if the operator
tries to rotate the key 104a from the second condition to
the first condition, the arm 116 of the first link 106a col-
lides with the second protrusion 108b and the upward
movement of the first link 106a is prevented. Conse-
quently, the upward movement of the proximal end 106ap
of the first link 106a is also prevented. Therefore, the
actuator 102 that is coupled to the lock unit 104 is also
blocked from an upward movement by the proximal end
106ap of the first link 106a. Thus, the rotation of the key
104a from the second position to the first position is re-
stricted as the movement of the actuator 102 is blocked
by the proximal end 106ap of the first link 106a. There-
fore, the key 104aremains completely trapped in the lock
unit 104 and the key 104a cannot be completely rotated
or traversed to the first condition.

[0036] Further, if the operator wants to operate the
electrical device of the GROUND position, the operator
may rotate the shutter 112 to the clockwise direction or
the anti-clockwise direction. Subsequently, a tool may be
inserted into the socket 110 and the socket 110 may be
rotated in the anti-clockwise direction. When the socket
110is rotated in the anti-clockwise direction, the electrical
device is switched to the GROUND position and all the
charges in the electrical device are drained. Further, the
rotation of the socket 110 in the anti-clockwise direction
also causes the locking ring 108 to rotate in the anti-
clockwise direction as seen from the Figure 6 and Figure
7. The locking ring 108 rotates along with the socket 110
such that the flat profile 108c of the locking ring 108 lies
adjacent to the arm 116 of the first link 106a. Since the
flat profile 108c of the locking ring 108 does not include
any protrusions, the locking ring 108 does not engage
with the arm 116 and there is no contact between the
locking ring 108 and the arm 116 of the first link 106a.
Under this particular scenario, the first link 106a and the
second link 106b are allowed to be traversed upwardly
or downwardly with respect to the connector 120 as there
is no constraint between the locking ring 108 and the arm
116 of the first link 106a. The user may further rotate the
key 104a from the second condition to the first condition.
Consequently, the actuator 102 travels from the second
position "B" to the first position "A" as seen in the Figure
6. As the actuator 102 travels to the first position "A", the
actuator 102 increases in height with respect to the lock
unit 104. The upward movement of the actuator 102 may
cause the proximal end 106ap of the first link 106a to be
pushed upwardly. Consequently, the first link 106a and
the second link 106b are also traversed upwardly with
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respect to the connector 120. As the second link 106b
travels upwardly towards the socket 110, the slot 122 of
the second link 106b engages with the connector 120.
This connection between the slot 122 of the second link
106b and the connector 120 locks the shaft 118 and pre-
vents the rotation of the shaft 118 in the clockwise direc-
tion or the anti-clockwise direction. The above scenario
further defines the locked position "X" of the link 106
where the rotation of the shaft 118 is restricted. Since
the rotation of the shaft 118 is prevented the rotation of
the shutter 112 coupled to the shaft 118 is also prevented.
Therefore, the shutter 112 lies at the opening of the sock-
et 110 and the shutter 112 physically prevents the inser-
tion of the tool into the socket 110. Thus, the rotation of
the socket 110 is prevented and an erroneous switching
of electrical device to the ON position or the OFF position
from the GROUND position is also prevented. Further,
the operator may remove the key 104a from the lock unit
104 as the key 104a is rotated to the second condition.
The key 104a may be completely rotated to the second
position and due to the completion of the rotation, the
key 104a may be removed from the lock unit 104. Once
key 104a is removed from the lock unit 104, the actuator
102 remains in the first position "A" and the slot 122 of
the second link 106b remains engaged with the connec-
tor 120. Therefore, the rotation of the shaft 118 remains
restricted and the rotation of the shutter 112 is also pre-
vented. Thus, the operator cannot erroneously rotate the
shutter 112 to access or rotate the socket 110 and erro-
neously switch the electrical device to the ON position or
the OFF position from the GROUND position. Conse-
quently, the switchgear 200 is rendered to be safe for
conducting any maintenance work when the electrical
device is in the GROUND position. Erroneous operation
of the electrical device to the ON position or the OFF
position during the maintenance process of 200 is pre-
vented by the above-described interlocking mechanism
100. Further, internal arching faults which may destroy
the complete switchgear 200, connected lines and load
equipment are also prevented.

[0037] Once the maintenance work on the switchgear
200 is concluded, the operator may switch the electrical
device to the ON condition from the GROUND condition.
The operator may insert the key 104a into the lock unit
104 and the key 104a may be rotated from the second
condition to the first condition. The rotation of the key
104a from the first condition to the second condition may
cause the actuator 102 to be traversed from the first po-
sition "A" to the second position "B" as seen from the
Figure 8 and the Figure 9. As the actuator 102 is pushed
downwards, the proximal end 106ap of the first link 106a
also drops downwardly. Consequently, the second link
106b also moves downwardly and the slot 122 of the
second link 106b is disengaged from the connector 120.
Thus, the rotation of the shaft 118 is allowed and the
shutter 112 is allowed to rotate in the clockwise or the
anticlockwise direction. The shutter 112 may now be ro-
tated by the operator to allow access to the socket 110.
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The operator may further insert the tool into the socket
110 and the operator may rotate the tool in the clockwise
direction. The rotation of the shaft 118 in the clockwise
direction may initially cause the electrical device to be
switched to the OFF position. Further, rotation of the
socket 110 in the clockwise direction may cause the elec-
trical device to be switched to the ON position. As the
socket 110 is rotated in the clockwise direction, the lock-
ing ring 108 also rotates in the clockwise direction. The
locking ring 108 may initially rotate such that the second
protrusion 108b engages with the arm 116. Further rota-
tion of the socket 110 in the clockwise direction to switch
the electrical device to the ON position may cause the
locking ring 108 to rotate such that the first protrusion
108a of the locking ring 108 engages with the arm 116
of the first link 106a. The engaging of the arm 116 with
the first protrusion 108a traps the key 104a within the
lock unit 104. The key 104a of the lock unit 104 remains
trapped in the lock unit 104 since rotation of the key 104a
from the second condition to the first condition is restrict-
ed by the arm 116. Particularly, the arm 116 of the first
link 106a engages with the first protrusion 108a of the
locking ring 108. Consequently, if the operator tries to
rotate the key 104a from the second condition to the first
condition, the arm 116 of the first link 106a collides with
the first protrusion 108a and the upward movement of
the firstlink 106a is prevented. Consequently, the upward
movement of the proximal end 106ap of the first link 106a
is also prevented. Therefore, the actuator 102 thatis cou-
pled to the lock unit 104 is also blocked from an upward
movement by the proximal end 106ap of the first link
106a. Thus, the rotation of the key 104a from the second
position to the first position is restricted as the movement
of the actuator 102 is blocked by the proximal end 106ap
of the first link 106a. Therefore, the key 104a remains
completely trapped in the lock unit 104 and the key 102a
cannot be completely rotated or traversed to the first con-
dition. The above interlocking mechanism 100 ensures
that the key 104a remains trapped in the lock unit 104
when the electrical device is in the ON position or the
OFF position. The key 104a may be removed only when
the electrical device is traversed to the GROUND posi-
tion. In an implementation, the configuration of the lock-
ing ring 108 may be changed such that the key 104a may
remain trapped in any of the two positions of the electrical
device not being limited to the ON position and the OFF
position of the electrical device. In an implementation,
the configuration of the locking ring 108 may be changed
such that the key 104a may be removed in any of the
positions of the electrical device including but not being
limited to the GROUND position of the electrical device.
[0038] In an implementation, the above disclosed in-
terlocking mechanism 100 provides a configuration for
conducting maintenance or repair work on the switchgear
200 in a safe manner. The interlocking mechanism 100
prevents the erroneous operation of the socket 110 when
the electrical device is in the GROUND position by re-
stricting access to the socket 110 and by enabling the
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removal of the key 104a from the lock unit 104 when the
electrical device is in the GROUND position.

Equivalents:

[0039] With respect to the use of substantially any plu-
ral and/or singular terms herein, those having skill in the
art can translate from the plural to the singular and/or
from the singular to the plural as is appropriate to the
context and/or application. The various singular/plural
permutations may be expressly set forth herein for sake
of clarity.

[0040] It will be understood by those within the art that,
in general, terms used herein, and especially in the ap-
pended claims e.g., bodies of the appended claims are
generally intended as "open" terms e.g., the term "includ-
ing" should be interpreted as "including but not limited
to," the term "having" should be interpreted as "having
at least," the term "includes" should be interpreted as
"includes but is not limited to," etc.. It will be further un-
derstood by those within the art that if a specific number
of an introduced claim recitation is intended, such an in-
tent will be explicitly recited in the claim, and in the ab-
sence of such recitation no such intent is present. For
example, as an aid to understanding, the following ap-
pended claims may contain usage of the introductory
phrases "at least one" and "one or more" to introduce
claim recitations. However, the use of such phrases
should not be construed to imply that the introduction of
aclaim recitation by the indefinite articles "a" or "an" limits
any particular claim containing such introduced claimrec-
itation to inventions containing only one such recitation,
even when the same claim includes the introductory
phrases "one or more" or "at least one" and indefinite
articles such as "a" or "an" e.g., "a" and/or "an" should
typically be interpreted to mean "at least one" or "one or
more"; the same holds true for the use of definite articles
used to introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is ex-
plicitly recited, those skilled in the art will recognize that
such recitation should typically be interpreted to mean
atleast the recited number e.g., the bare recitation of "two
recitations," without other modifiers, typically means at
least two recitations, or two or more recitations. Further-
more, in those instances where a convention analogous
to "at least one of A, B, and C, etc." is used, in general
such a construction is intended in the sense one having
skill in the art would understand the convention e.g., "a
system having at least one of A, B, and C" would include
but not be limited to systems that have A alone, B alone,
C alone, A and B together, A and C together, B and C
together, and/or A, B, and C together, etc.. In those in-
stances, where a convention analogous to "at least one
of A, B, or C, etc." is used, in general such a construction
is intended in the sense one having skill in the art would
understand the convention e.g., "a system having at least
one of A, B, or C" would include but not be limited to
systems that have A alone, B alone, C alone, A and B
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together, A and C together, B and C together, and/or A,
B, and C together, etc.. It will be further understood by
those within the art that virtually any disjunctive word
and/or phrase presenting two or more alternative terms,
whether in the description, claims, or drawings, should
be understood to contemplate the possibilities of includ-
ing one of the terms, either of the terms, or both terms.
For example, the phrase "A or B" will be understood to
include the possibilities of "A" or "B" or "A and B." While
various aspects and embodiments have been disclosed
herein, other aspects and embodiments will be apparent
to those skilled in the art. The various aspects and em-
bodiments disclosed herein are for purposes of illustra-
tion and are notintended to be limiting, with the true scope
being indicated by the following claims.

Referral numerals:

[0041]
Description Referral numerals
Interlocking mechanism 100
Actuator 102
Lock unit 104
Key 104a
Link 106
First link 106a
Proximal end of the firstlink | 106ap
Distal end of the first link 106ad
Second link 106b
Proximal end of the firstlink | 106bp
Distal end of the first link 106bd
Locking ring 108
First protrusion 108a
Second protrusion 108b
Flat profile 108¢c
Socket 110
Shutter 112
Bracket 114
Arm 116
Shaft 118
Connector 120
Slot 122
Base plate 124
Cutouts 128
Nut and bolt assembly 130
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(continued)

Description Referral numerals
Biasing member 132
Body 134
Switchgear 200
Claims

1. Aninterlocking mechanism 100 for a switchgear 200,

the interlocking mechanism 100 comprising:

at least one base plate 124 mounted to the
switchgear 200;

an actuator 102 coupled to a lock unit 104,
wherein, the lock unit 104 is mounted to the at
least one base plate 124, and wherein, the ac-
tuator 102 is traversable between a first position
A and a second position B based on actuation
of the lock unit 104;

at least one link 106 mounted on the atleast one
base plate 124 wherein, one end of the at least
one link 106 is in contact with the actuator 102
and is selectively displaced by the actuator 102
between a locked position X and an un-locked
position Y;

a locking ring 108 coupled with a socket 110,
wherein, the socket 110 is rotatably coupled to
the at least one base plate 124, and wherein,
the locking ring 108 is defined with a plurality of
protrusions 108a, 108b and a flat profile 108c,
and a part of the at least one link 106 selectively
engages with one of the plurality of protrusions
108a, 108b; and

a shutter 112 connected to a shaft 118 defined
on the at least one base plate 124, the shaft 118
comprises a connector 120 engageable to the
link 106;

wherein, the link 106 in the locked position X lies
adjacent to the flat profile 108c of the locking
ring 108, engaging with the shutter 112 to restrict
the rotation of the shutter 112 and to restrict ac-
cess to the socket 110.

2. Theinterlocking mechanism 100 as claimed in claim
1, wherein the lock unit 104 is operated by a key
104atraversable between a first condition and a sec-
ond condition.

3. Theinterlocking mechanism 100 as claimed in claim
2, wherein the key 104a traversed to the first condi-
tion operates the actuator 102 to the first position A
and the key 102a traversed to the second condition
operates the actuator 102 to the second position B.
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4. The interlocking mechanism 100 as claimed in any
one of claims 1 through 3, comprising, a bracket 114
mounted to the at least one base plate 124, wherein,
the bracket 114 movably accommodates the atleast
one link 106.

5. The interlocking mechanism 100 as claimed in any
one of claims 1 through 4, wherein the at least one
link 106 comprises:

a first link 106a, wherein a proximal end 106ap
of the first link 106a is coupled to the actuator
102;

a second link 106b wherein, a distal end 106bd
of the second link 106b is defined with a slot 122
to receive and engage with the connector 120
and a proximal end 106bp of the second link
106b is coupled to the first link 106a.

6. The interlocking mechanism 100 as claimed in any
one of claims 1 through 5, further comprising an arm
116 extending from the atleast one link 106 wherein,
the arm 116 engages with one of the plurality of pro-
trusions 108a, 108b of the locking ring 108.

7. The interlocking mechanism 100 as claimed in any
one of claims 1 through 6, wherein one end of the
shaft 118 is rotatably coupled to the atleast one base
plate 124 and the opposite end of the shaft 118 is
coupled to the shutter 112.

8. The interlocking mechanism 100 as claimed in any
one of claims 1 through 7, wherein the shaft 118 is
positioned adjacent to the socket 110 and extends
along a direction parallel to the socket 110.

9. The interlocking mechanism 100 as claimed in any
one of claims 1 through 8, wherein the connector
120 is transversely coupled to the shaft 118 and the
connector 120 selectively engages with the slot 122
to define the locked position X of the at least one link
106.

10. A switchgear 200 comprising:

at least one electrical device switchable be-
tween an ON position, an OFF position and a
GROUND position;

an interlocking mechanism 100 coupled to the
at least one electrical device, the interlocking
mechanism 100 comprising:

at least one base plate 124 mounted to the
switchgear 200;
an actuator 102 coupled to a lock unit 104;

wherein, the lock unit 104 is mounted to the at
least one base plate 124 and the actuator 102
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is traversable between a first position A, and
wherein, asecond position B based on actuation
of the lock unit 104;

atleastone link 106 mounted on the atleast
one base plate 124 wherein, one end of the
at least one link 106 is in contact with the
actuator 102 and is selectively displaced by
the actuator 102 between a locked position
X and an un-locked position Y;

a locking ring 108 coupled with a socket
110,

wherein, the socket 110 is rotatably coupled to
the at least one base plate 124 to operate the
at least one electrical device to one of the ON
position, the OFF position and the GROUND po-
sition; and,

wherein, the locking ring 108 is defined with a
plurality of protrusions 108a, 108b and a flat pro-
file 108c and a part of the at least one link 106
selectively engages with one of the plurality of
protrusions 108a, 108b; and

a shutter 112 connected to a shaft 118 defined
on the at least one base plate 124, the shaft 118
comprises a connector 120 engageable to the
link 106;

wherein, the link 106 in the locked position X lies
adjacent to the flat profile 108c of the locking
ring 108, engaging with the shutter 112 to restrict
the rotation of the shutter 112 and to restrict ac-
cess to the socket 110.



EP 4 404 230 A1

200

100

134

1"



EP 4 404 230 A1

114 106ap 104

— 104a

/- 124

108
o 110
Ny LT

— 122

— 112

106ad |

106bp — G'

| ' ) i »-mlr_ |
106/106b ——”///////// (

106bd 118

120

Figure 2

12



104a

EP 4 404 230 A1

114

116

106bd

Figure 3

13



EP 4 404 230 A1

N o

132

104a

114

104

Figure 4

14



EP 4 404 230 A1

100

106ap \

108

Figure 5



EP 4 404 230 A1

100

130
128

116

106a

106ad

106bp

106b

Figure 6

16



EP 4 404 230 A1

100

114

108

108b 108a



EP 4 404 230 A1

Figure 8

18



EP 4 404 230 A1

100

114

Figure 9

19



10

15

20

25

30

35

40

45

50

55

EP 4 404 230 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 24 15 2410

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A CN 215 265 899 U (JUBANG GROUP CO LTD) 1-10 INV.
21 December 2021 (2021-12-21) HO1H9/28
* figures * HO1H31/06
A CN 217 881 296 U (WECOME INTELLIGENT MFG 1-10
CO LTD) 22 November 2022 (2022-11-22)
* figures *
A CN 112 786 322 A (YUEQING CNJBO ELECTRIC 1-10
CO LTD) 11 May 2021 (2021-05-11)
* figures *
A CN 107 527 760 A (ZHEJIANG CHINT ELECTRIC |1-10
APPLIANCE CO LTD)
29 December 2017 (2017-12-29)
* figures *
TECHNICAL FIELDS
SEARCHED (IPC)
HO1lH
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 15 May 2024 Ledoux, Serge

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

after the filing date
: document cited in the application

: theory or principle underlying the invention

T
E : earlier patent document, but published on, or
D
L

: document cited for other reasons

& : member of the same patent family, corresponding

document

20




EP 4 404 230 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 15 2410

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15-05-2024
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 215265899 21-12-2021 NONE
CN 217881296 22-11-2022 NONE
CN 112786322 11-05-2021 NONE
CN 107527760 29-12-2017 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

21



	bibliography
	abstract
	description
	claims
	drawings
	search report

