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ELEMENT

(57)  Theinvention relates to a multi-use control sys-
tem (100) for a switchgear module (10) being switchable
between a plurality of modes of operation, which com-
prises a first rotating element (110) with a sliding element
(115), a second rotating element (120) with an elongated
opening (125) and being connectable to the switchgear
module and an interlocking element (200) for securing or
releasing the switchgear module. The first rotating ele-
ment is connectable to an operating element (160) being
rotatable between a plurality of angular positions com-
prising a first group of angular positions (161, 162, 163)
and a second group of angular positions (163, 164). The
the sliding element (115) is configured to interconnect
with the elongated opening (125) and transmit a rota-
tional motion between the first and second rotating ele-
ments for switching the switchgear module for the first
group of angular positions, and to interconnect with and
transmit the rotational motion to the interlocking element
for releasing the switchgear module for the second group
of angular positions.
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Description
FIELD OF INVENTION

[0001] The present disclosure relates to industrial
automation. In particular, the present disclosure relates
to a multi-use control system for a switchgear module, a
switchgear module comprising a multi-use control sys-
tem and a method for operating a switchgear module by
means of a multi-use control system.

BACKGROUND

[0002] Switchgear technology is widely implemented
in electrical power systems, such as industrial automa-
tion and robotic systems, in order to provide effective
control and reliable protection for the embedded electri-
cal components. In particular for low-voltage applica-
tions, switchgear modules may regulate power distribu-
tion within the electrical power systems, ensuring effi-
cient operation and optimal management of electrical
loads. Equipped with protective components such as
circuit breakers and fuses, such switchgear modules
may safeguard against overcurrent and short circuits,
minimizing the risk of equipment damage or accidents.
Further, these modules may offer flexibility in installation,
expansion, and maintenance, for example for the the
automation and robotic systems. It may thus be of great
importance that these switchgear modules may be im-
plemented and operated in a well-controlled manner.

SUMMARY

[0003] Itmaybe seenasanobjective oftheinventionto
provide an improved control system for seamless oper-
ating a switchgear device with an optimized flexibility and
reliability.

[0004] The objective is achieved by the subject matter
of the independent claims. The dependent claims, the
following description and the drawings show embodi-
ments of the invention.

[0005] According to a first aspect of the present dis-
closure, a multi-use control system is provided for a
switchgear module. The multi-use control system com-
prises a first rotating element that comprises a sliding
element, a second rotating element, which comprises an
elongated opening and is connectable to the switchgear
module that is switchable between a plurality of modes of
operation, and an interlocking element that is configured
to secure the switchgear module to or release the switch-
gear module from a compartment. The first rotating ele-
ment is connectable to an operating element that is
rotatable between a plurality of angular positions com-
prising a first group of angular positions and a second
group of angular positions.

[0006] The sliding element is configured to intercon-
nect with and slide along the elongated opening, and to
transmit a rotational motion from the first rotating element
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to the second rotating element for switching the switch-
gear module between the plurality of modes of operation,
when the operating element rotates between the first
group of angular positions.

[0007] Further, the sliding element is configured to
disconnect from the elongated opening and to allow
the first rotating element transmitting the rotational mo-
tion to the interlocking element for securing or releasing
the switchgear module, when the operating element
rotates between the second group of angular positions.
[0008] Whenthe operating elementmay pivot between
the first group of angular positions for switching the
modes of operation of the switchgear module, the first
rotating element and the second rotating element may be
coupled and interconnected with each other in a so-
called internal Geneva-like drive mechanism by means
of the interacting sliding element of the first rotating
element and the elongated opening arranged at the
second rotation element. As such, the first rotating ele-
ment, the second rotating element and the operating
element may form a switching assembly, which may
perform a switching mechanism for the switchgear mod-
ule, since the second rotating element may further be
connected to a main switch of the switchgear module.
[0009] In contrast, when the operating element may
pivot between the second group of angular positions for
securing or releasing the switchgear module, the first
rotating element may come into contact or collide with
the interlocking element and drive the interlocking ele-
ment to move and/or rotate, for example to unlock the
secured switchgear module inside the compartment.
Hence, thefirstrotating element, the interlocking element
and the operating element may form together an inter-
locking assembly, which may perform an interlocking
mechanism for the switchgear module.

[0010] In other words, the Geneva-like drive mechan-
ism for the first and second rotating elements via the
sliding element and the elongated opening may transmit
the angular position of the operating element to the main
switch inside the switchgear module. Beyond the turning
angle, the transmission may be interrupted. By turning
the operating element as the main handle of the control
system further, the interlocking mechanism may be re-
leased and the switchgear module may be broughtinto a
releasing or moving position. If the operating element
may get turned in the opposite direction, the interlocking
mechanism may first lock the switchgear module in the
compartment and then start to transmit the rotational
motion of the operating element to the main switch being
or connected to the second rotating element.

[0011] The control system may be designed to allow
separate controlling over the switching assembly for the
switching mechanism of the switchgear module or over
the interlocking assembly for the interlocking mechanism
of the switchgear module by means of the internal Gen-
eva-like drive mechanism between the first and second
rotating elements and the additionally arranged interlock-
ing system. Further the control system may be designed
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to allow a seamless transition between the switching
mechanism and the interlocking mechanism.

[0012] For example, the compartment may be a hous-
ing, in which the switchgear module may be placed or
mounted, so that the switchgear module may be oper-
ated under a safety condition. The switchgear module
may be released or detached from the compartment
while not being operated. Hence, the switchgear module
may be designed as a withdrawable switchgear module.
In particular, the withdrawable switchgear module may
be a low-voltage switchgear module.

[0013] According to an embodiment, the first rotating
element may be designed to be a rotating lever arm that
comprises a proximal end and a distal end.

[0014] The rotating lever arm may be designed to be
elongated rod-shaped extending between the proximal
end and the distal end. As the rotating lever, the first
rotating element may exercise a force to drive the con-
nected second rotating element to rotate and thus trans-
mit the rotational motion, when the operating element
may rotate between the first group of angular positions for
switching the modes of operation of the switchgear mod-
ule.

[0015] According to another embodiment, the sliding
element may be arranged at the distal end of the first
rotating element.

[0016] Alternatively or additionally, the sliding element
may be arranged between the proximal end and the distal
end of the first rotating element or the rotating lever arm.
Preferably, the sliding element may be arranged closer to
the distal end than the proximal end to ease the transition
of the rotational motion of the rotating lever arm to the
second rotating element via the sliding element being
guided along the through opening of the second rotating
element.

[0017] According to another embodiment, the multi-
use control system may further comprise the operating
element, which may be a handle that is configured to
connect to the first rotating element at the proximal end
via a shaft.

[0018] The operating element may be configured to
control the switching assembly to switch the switchgear
module between the plurality of modes of operation,
when pivoting between the first group of angular posi-
tions, and to control the interlocking assembly to secure
or release the switchgear module, when pivoting be-
tween the second group of angular positions.

[0019] The operating element may be arranged on the
front of the switchgear module. Further, the operating
element and the shaft may be connected to the first
rotating element at the proximal end of the first rotating
element, so thatthe driving force may be transmitted from
the handle to the first rotating element.

[0020] According to another embodiment, the first ro-
tating element may be configured to rotate about a first
rotational axis passing through the proximal end of the
first rotating element, when the operating element may
rotate between the plurality of angular positions.
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[0021] The first rotational axis of the first rotating ele-
ment may be vertical to the elongated rotating lever arm.
The proximal end of the first rotating element may thus be
afirst rotating point. Since the operating element may be
connected to the first rotating element via the shaft at the
proximal end, the operating element and the connecting
shaft may also be configured to rotate about the same
first rotational axis.

[0022] According to another embodiment, the sliding
element may be a sliding pin, a sliding clamp or a sliding
screw.

[0023] According to another embodiment, the elon-
gated opening may comprise a first end and a second
end. The sliding element of the first rotating element may
be configured to be guided to slide between the first end
and second end of the elongated opening, and to drive
the second rotating element to rotate about a second
rotational axis, when the operating element may rotate
between the first group of angular positions.

[0024] The elongated opening may be designed as a
slot or a rail for the sliding element and configured to
guide the sliding element to move or slide along the rail,
after the sliding element may be coupled or connected to
to the elongated opening.

[0025] According to another embodiment, the second
rotational axis of the second rotating element may be
arranged in parallel to the first rotational axis of the first
rotating element.

[0026] The second rotating element may also com-
prise an elongated shape extending from a second rotat-
ing point of the second rotating element may be arranged,
to the second end of the elongated opening of the second
rotating element.

[0027] According to another embodiment, the first end
of the second rotating element may be a closed end and
the second end of the elongated opening may be an open
end. The sliding element may be configured to slide off
the elongated opening at the open end, when the oper-
ating element may rotate between the second group of
angular positions.

[0028] For example, when the operating element may
drive the first rotation element to rotate or pivot in a
direction, preferably in a clockwise direction for a transi-
tion from the switching mechanism towards the interlock-
ing mechanism, the sliding element may be configured to
slide from the first, closed end of the elongated opening to
the second, open end of the elongated opening, at which
the sliding element may further slide off the elongated
opening. The sliding of the sliding element may be con-
figured to convert the rotational motion of the first rotating
element into the rotational motion of the second rotation
element about the second rotating axis passing through
the second rotation point of the second rotation element.
The second rotation point may be arranged at the oppo-
site end of the elongated second rotating element to the
second, open end of the elongated opening. Alterna-
tively, the second rotation point may be arranged be-
tween the opposite end of the second rotating element
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and the second, open end of elongated opening.
[0029] Driven by the transmitted rotational force or
motion, the second rotating element may rotate in a
corresponding direction or a clockwise direction.

[0030] According to another embodiment, the plurality
of modes of operation of the switchgear module may
comprise a first mode of operation, a second mode of
operation and/or a third mode of operation. The first
group of angular positions of the operating element
may comprise a first angular position, which may be
configured to interconnect with the first mode of operation
of the switchgear module, and a second angular position,
which may be configured to interconnect with the second
mode of operation of the switchgear module, and/or a
third angular position, which may be configured to inter-
connectwith the third mode of operation of the switchgear
module.

[0031] According to another embodiment, the first
mode of operation of the switchgear module may be
an ON-mode, the second mode of operation of the
switchgear module may be an OFF-mode, and/or the
third mode of operation of the switchgear module may be
an TEST-mode.

[0032] The first angular position of the operating ele-
ment may be a 0° angular positon, the second angular
position of the operating element may be a 90° angular
positon or a 135° angular position and/or the third angular
position of the operating element may be a 135° angular
positon.

[0033] Inthe ON-mode, the switchgear module may be
inserted or secured in the compartment, a main switch of
the switchgear module may be closed, the main circuit
and control circuit of the switchgear module may be
connected. In the OFF-mode, the switchgear module
may be inserted or secured in the compartment, the main
switch of the switchgear module may be open, the main
circuit and the control circuit of the switchgear module
may be disconnected. A padlocking for the switchgear
module may be provided for the OFF-mode. Inthe TEST-
mode, the switchgear module may be inserted or secured
in the compartment, the main switch of the switchgear
module may be open, the main circuit of the switchgear
module may be disconnected. A padlocking for the
switchgear module may be provided for the TEST-mode.
Compared to the OFF-mode, the additional TEST-mode
may be designed to allow the control circuit being still
connected.

[0034] According to another embodiment, the second
group of angular positions of the operating element may
comprise a closed angular position, which may be a 90°
angular position or a 135° angular position, and an open
angular position, which may be a 180° angular position.
[0035] According to another embodiment, the sliding
element may be configured to collide with the interlocking
element and to transmit the rotational motion of the first
rotating element to a translational motion of the interlock-
ing element for releasing the switchgear module, when
the operating element may rotate to the open angular
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positions.

[0036] Forexample, the interlocking element may be a
rocker switch for securing the switchgear module inside
the compartment. The interlocking element may com-
prise an interlocking pin being arranged at an end of the
interlocking element adjacentto the first rotation element.
After the sliding element may slide off the elongated
opening, the control system may be configured to allow
a collision between the sliding element and the interlock-
ing pin at the 180° angular position for a RELEASE-
mode, in which the switchgear module may be released
or withdrawable from the compartment.

[0037] The closed angular position may correspond to
an initial position for the switchgear module being locked
or secured inside the compartment. When the operating
element may rotate between the closed and open angu-
lar positions, the first rotation element may rotate freely
for a while without interacting with both the second rotat-
ing element and the interlocking element until reaching
the closed or open angular position.

[0038] By rotating the operating elementin an opposite
direction to reverse the rotation direction of the first
pivoting element, for example in a counterclockwise di-
rection, the first rotating element may disconnect from the
interlocking system to allow the interlocking pin moving
and/or rotating back to the initial position as the closed,
locking position, so that the switchgear module may be
secured in the compartment again.

[0039] The 90° or 135° angular position may be a
turning angular point, by which a transition between
the switching mechanism and the interlocking mechan-
ism may take place by rotating the operating element
across the turning angular point.

[0040] The multi-use control system comprising the
various components comprising the first and second
rotating elements following a Geneva-like drive mechan-
ism and the interlocking element may allow the separa-
tion and the transition of the switching and interlocking
mechanisms for the switchgear module in a continuous
manner using the single operating handle. In other
words, the transition from the controlling over the switch-
ing assembly to the controlling over the interlocking
assembly in the continuous direction may be performed
as a result of the sliding of the sliding element of the first
rotating element off the elongated opening of the second
rotating element and the collision of the first rotating
element with the interlocking element.

[0041] Further, the single operating element or handle
may be arranged on the front of the switchgear module
and fulfill two separate functions safely and reliably: the
switching of the switching device or the main switching
device into all its possible positions, such as the ON-,
OFF-, TEST-positions, which may be set by various
angular positions covering a first angular rage of 0°,
90° and/or 135° angular positions, and the locking or
releasing the entire switchgear module inside its com-
partment by transmitting the rotary motion of the main
handle to the interlocking element via the first rotating
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element, when rotating covering the second angular
range or the second groups of angular positions. This
mechanism may ensure that the main switching assem-
bly may be switched to the OFF-mode and/or the TEST-
mode, before the switchgear module may be released.
Once the switchgear module may be secured to into the
compartment again, the mechanism may ensure that the
switching assembly may first be switched to the TEST-
mode and/or OFF-mode and then to the operating ON-
mode. In particular, in order to meet the first functional
requirement, the rotary motion of the operating handle on
the switchgear module front may be translated to the
main switching assembly via the first and second rotating
elements interconnecting each other in the Geneva-like
drive mechanism, so that the turning angles of the handle
and the sense of the rotation of the switching assembly
for the respective modes of operation may correspond to
each other.

[0042] Alternatively, for example, the firstangular posi-
tion, the second angular position and/or the third angular
position may be any angular position between 0° and
180° arranged in a sequence along the same direction for
pivoting the operating element and the respective first
and second pivoting elements being coupled with each
other. As such, the predefined turning angular position
being the second or third angular position may be ar-
ranged between 0° and 180°. Further, after the transition
from the switching mechanism to the interlocking me-
chanism for the switchgear module, the pivoting element
may drive the first pivoting element to the open angular
position for releasing the switchgear module, which may
be arranged, alternatively to the 180° angular position,
between the turning angular position and the 180° angu-
lar position, or at a larger angular position between 180°
to 360° angular positions, preferably between 180° to
270° angular positions, preferably between 180° or 225°
angular positions.

[0043] According to a second aspect, a switchgear
module is provided, which comprises a multi-use control
system. The switchgear module is a low-voltage switch-
gear module.

[0044] The switchgear module may be a low-voltage
switchgear module, which may be configured to operate
at a voltage range between 0 Vand 1000 V. Alternatively,
the switchgear module may be a medium-voltage or high-
voltage switchgear module. And the multi-use control
system may be integrated in the medium-voltage or
high-voltage switchgear module.

[0045] Further, a use of a multi-use control system fora
switchgear module may be provided for a safe operation
of the switchgear module in an electrical power system,
for example in an automatic system or a robotic system.
[0046] With the first and second rotating elements,
respectively, being designed to be two flat parts that only
need to be combined or connected with cost efficient
parts such as screws and/or pins, the manufacturing
costs for the compact control system 100 for the switch-
gear module may be significantly reduced.
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[0047] According to a third aspect, a method for oper-
ating a switchgear module by means of a multi-use con-
trol system is provided. The method comprises the fol-
lowing steps: connecting a first rotating element to an
operating element that is rotatable between a plurality of
angular positions comprising a first group of angular
positions and a second group of angular positions; inter-
connecting the sliding element with the elongated open-
ing, guiding the sliding element to slide along the elon-
gated opening, and transmitting a rotational motion from
the first rotating element to the second rotating element
for switching the switchgear module between the plurality
of modes of operation, while rotating the operating ele-
ment between the first group of angular positions; dis-
connecting the sliding element from the elongated open-
ing and allowing the first rotating element transmitting the
rotational motion to the interlocking element for securing
or releasing the switchgear module, while pivoting the
operating element between the second group of angular
positions.

[0048] Additionally, the method may further comprise
the step of rotating the operating element in an opposite
direction for securing the switchgear module to the com-
partment by disconnecting the first rotating element from
the interlocking element, interconnecting the sliding ele-
mentwith the elongated opening transiting the controlling
over the interlocking assembly to the controlling over the
switching assembly and guiding the sliding element to
slide along the elongated opening, and rotating the op-
erating element between the first group of angular posi-
tions for switching the switchgear module between the
plurality of modes of operation.

[0049] There may be provided a computer program
that comprises machine-readable instructions that, when
executed by one or more computers and/or compute
instances, cause the one or more computers and/or
compute instances to perform a method for operating a
switchgear module by means of a multi-use control sys-
tem in an automation or robotic system.

[0050] There may be provided a non-transitory ma-
chine-readable data carrier and/or a download product
with the computer program. A download product is an
instance of the computer program that may be sold and
downloaded online for immediate fulfilment in lieu of
physically shipping a machine-readable data carrier.
[0051] There may be provided one or more computers
and/or compute instances with the computer program
comprising machine-readable instructions that, when
executed by one or more computers and/or compute
instances, cause the one or more computers and/or
compute instances to perform a method for operating a
switchgear module by means of a multi-use control sys-
tem in an electrical power system including an automa-
tion system and a robotic system, and/or with the ma-
chine-readable data carrier and/or download product
with the computer program.

[0052] The method may be at least partly computer-
implemented, and may be implemented in software or in
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hardware, or in software and hardware. Further, the
method may be carried out by computer program instruc-
tions running on means that provide data processing
functions. The data processing means may be a suitable
computing means, such as an electronic control module
etc., which may also be a distributed computer system.
The data processing means or the computer, respec-
tively, may comprise one or more of a processor, a
memory, a data interface, or the like.

[0053] Itshould be noted thatthe above examples may
be combined with each other irrespective of the aspect
involved. Accordingly, the method may be combined with
structural features and, likewise, the apparatus and the
system may be combined with features described above
with regard to the method.

[0054] These and other aspects will be apparent from
and elucidated with reference to the embodiments as per
the drawings described hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

[0055] Examples of the disclosure will be described in
the following with reference to the following drawings.
Fig. 1 (a)to (d) shows schematically an example of a
multi-use control system for a switch-
gear module in a perspective view
according to the present disclosure;
shows schematically an example of a
multi-use control system for a switch-
gear module in a simplified side view
according to the present disclosure;
shows schematically an example of a
switchgear module according to the
present disclosure;

shows schematically a flow chart il-
lustrating a method for operating a
switchgear module by means of a
multi-use control system according
to the present disclosure.

Fig. 2 (a) to (d)

Fig. 3

Fig. 4

[0056] The figures are merely schematic representa-
tions and serve only to illustrate examples of the disclo-
sure. ldentical or equivalent elements are in principle
provided with the same reference signs.

DETAILED DESCRIPTION OF EMBODIMENTS

[0057] Fig. 1 and Fig. 2 show schematically an exam-
ple of a multi-use control system 100 for a switchgear
module 10, which may be a low-voltage switchgear mod-
ule, respectively, in a perspective view and in a simplified
side view. The multi-use control system 100 comprises a
first rotating element 110, a second rotating element 120
and an interlocking element 220 and an operating ele-
ment 160 which is also shown in Fig. 3.

[0058] The first rotating element 110 comprises a slid-
ing element 115, which may be a sliding pin as shown in
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Fig. 1 and Fig. 2. Further, the first rotating element 110
may be designed to be a rotating lever arm comprising a
proximal end 111 and a distal end 112. The sliding ele-
ment 115 is arranged at the distal end 112 of the first
rotating element 110. The first rotating element 110 is
connectable to the operating element 160 which may be
designed as a handle and is rotatable between a plurality
of angular positions comprising a first group of angular
positions 161, 162, 163 and a second group of angular
positions 163, 164, as schematically shown in Fig. 3. In
Fig. 1 and Fig. 2, the first rotating element 110 is con-
nected with the operating element 160 and the shaft 150
at the proximal end 111. The first rotating element 110
may be configured to rotate about a first rotational axis
passing through the proximal end 111 of the first rotating
element 110, along with the shaft 150 and the operating
element 160, when the operating element 160 may rotate
between the plurality of angular positions.

[0059] The second rotating element 120 comprises an
elongated opening 125 or a slot and may be connectable
to the switchgear module 10 that is switchable between a
plurality of modes of operation. Further, the elongated
opening 125 comprises afirstend 1251 and a second end
1252. While the first end 1251 of the second rotating
element 120 may be a closed end, which may also be
arranged at a second distal end of the second rotating
element 120, the second end 1252 of the elongated
opening 125 may be an open end being arranged in
the middle region of the elongated second rotating ele-
ment 120.

[0060] The sliding element 115 of the first rotating
element 110 may be configured to interconnect with
and slide along the elongated opening 125 and to trans-
mit a rotational motion from the first rotating element 110
to the second rotating element 120 for switching the
switchgear module 10 between the plurality of modes
of operation, when the operating element 160 may rotate
between the first group of angular positions 161, 162,
163, as shown respectivelyin Fig. 1 (a)to (c)and Fig. 2 (a)
to (c). In other words, the sliding element 115 may be
configured to be guided to slide between the first end
1251 and the second end 1252 of the elongated opening
125 and to drive the second rotating element 120 to rotate
about a second rotational axis, when the operating ele-
ment 160 may rotate between the first group of angular
positions 161, 162, 163.

[0061] The second rotating element 120 may further
comprise a second rotating point 128. The second rota-
tional axis of the second rotating element 120 may be
designed to pass through the second rotating point 128.
The second rotational axis of the second rotating element
120 may be designed to be a parallel, but not identical,
rotational axis to the first rational axis of the first rotating
element 120.

[0062] The second rotating element 120 may further
connect to the main switch of the switchgear module 10,
so that the second rotating element 120 may rotate for
switching the switchgear module 10 between the modes
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of operation. The plurality of modes of operation of the
switchgear module 10 may comprise a first mode of
operation, as shown in Fig. 1 (a) and Fig. 2(a), a second
mode of operation, as shown in Fig. 1 (b) and Fig. 2(b),
and a third mode of operation, as shown in Fig. 1 (c) and
Fig. 2(c). The first mode of operation may be an ON-
mode, in which the switchgear module may be switched
to in a normal operation mode, while the second mode of
operation may be an OFF-mode, in which the switchgear
module 10 may be switched off or completely turned off.
Also, in the ON-mode, the switchgear module 10 may be
inserted or secured in the compartment, the main switch
of the switchgear module 10 may be closed, the main
circuit and control circuit of the switchgear module may
be connected. In the OFF-mode, the switchgear module
10 may be inserted or secured in the compartment, the
main switch of the switchgear module may be open, the
main circuit and the control circuit of the switchgear
module may be disconnected. In the TEST-mode, the
switchgear module 10 may be inserted or secured in the
compartment, the main switch of the switchgear module
may be open, the main circuit of the switchgear module
may be disconnected. Compared to the OFF-mode, the
additional TEST-mode may be designed to allow the
control circuit being still connected.

[0063] The first group of angular positions of the oper-
ating element 160 may comprise a first angular position
161 or a 0° angular position, which may be configured to
interconnect with the first ON-mode of operation of the
switchgear module 10 as shown in Fig. 1(a) and Fig. 2(a),
a second angular position 162 or a 90° angular position,
configured to interconnect with the second mode of op-
eration of the switchgear module 10, as shownin Fig. 1(b)
and Fig. 2(b), and a third angular position 163 or a 135°
angular position, which may be configured to intercon-
nect with the third TEST-mode of operation of the switch-
gear module 10 as shown in Fig. 1(c) and Fig. 2(c).
[0064] Inordertodisconnect the firstand second rotat-
ing elements 110, 120 and interrupting the transmission
of the rotational motion from the first rotating element 110
to the second rotating element 120, the sliding element
115 may be configured to slide off the elongated opening
125 at the open end 1252, when the operating element
160 may further rotate till the third 135° angular position
163 as a turning angular position, at the a transition
between the switching mechanism and the interlocking
mechanism of the switchgear module 10 may occur.
[0065] The interlocking element 200 may comprise an
interlocking pin 215 and configured to secure the switch-
gear module 10 to or release the switchgear module 10
from a compartment for safely operating the switchgear
module 10. The sliding element 115 may be configured to
disconnect from the elongated opening 125 and to allow
the first rotating element 110 transmitting the rotational
motion to the interlocking element 200 for securing or
releasing the switchgear module 10, when the operating
element 160 rotates between the second group of angu-
lar positions 163, 164. The interlocking element 200 may
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be designed to be a rocker switch. The interlocking pin
215 may be provided at an freestanding end of the rocker
switch adjacent to the first rotating element 110, so that
the sliding element 115 may come into contact or collide
with the interlocking pin 215 of the interlocking element
200 when rotating with the operating element 160 to an
angular position of Fig. 1 (d) and Fig. 2 (d), at which the
switchgear module 10 may be withdrawable from the
compartment.

[0066] The second group of angular positions of the
operating element 160 may comprise a closed angular
position, which is a 135° angular position 163 as shownin
Fig. 1 (c) and Fig. 2 (c), and an open angular position,
whichis a 180° angular position 164 as shown in Fig. 1 (d)
and Fig. 2 (d) and may be configured to allow the switch-
gear module 10 being released from the compartment in
a RELEASE-mode of the control system 100.

[0067] Fig. 3 further shows that the multi-use control
system 100 having the operating element 160 may be
arranged at the switchgear module 10. For example, the
operating element 160 may be arranged at the outer
surface of the switchgear module 10 or at the outer sur-
face of the compartment for the switchgear module 10, so
that the handle 160 may be pivotable from the exterior,
and the other components such as the first and second
rotating elements 110, 120 designed in the Geneva-like
drive mechanism may be arranged inside the switchgear
module 10 or inside the compartment for securing the
switchgear module 10. The operating element 160 may
pivot or rotate in two separate angular ranges including a
first angular range 180, which may cover the 0°, 90° and
135° angular positions as the first group of angular posi-
tions 161, 162, 163, for switching the switchgear module
10 between the ON-, OFF- and/or TEST-modes and a
second angular range 280, which may cover the 135° to
180° angular positions as the second group of angular
positions 163, 164, for controlling the interlocking assem-
bly to lock or release the switchgear module 10. Further,
the operating element 160 may be designed to rotate
continuously between the first angular range 180 and the
second angular range 280, so that the switching mechan-
ism and the interlocking mechanism for the switchgear
module 10 may be transited seamlessly both in the
counterclockwise and clockwise directions.

[0068] InFig. 3, the second group of angular positions
of the handle 160 may further comprise a closed angular
position 163 and an open angular position 164. The
closed angular position may be designed as a turning
angular position, at which the switchgear module 10 may
still be secured to the compartment as shown in Fig. 1 (c)
and Fig. 2 (c), and the open angular position 164 may be
configured to collide or interconnect with the interlocking
element 200 at the interlocking pin 215 for releasing the
switchgear module 10 from the compartment in a RE-
LEASE-mode as shown in Fig. 1 (d) and Fig. 2 (d). The
open angular position 164 may be set as a 180° angular
position.

[0069] As shownin Fig. 1 (d)and Fig. 2 (d), the sliding
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element 115 of the first rotating element 110 may be
configured to collide with the interlocking element 200,
via the interlocking pin 215, and to transmit the rotational
motion of the first rotating element 110 to a translational
motion of the interlocking element 200 for releasing the
switchgear module 10, when the operating element 160
may rotate to the open 180° angular position 164.
[0070] The Geneva-like drive mechanism for the first
and second rotating elements 110, 120 via the sliding
element 115 and the elongated opening 125 may transmit
the angular position of the operating element 160 to the
main switch inside the switchgear module 10. Beyond the
turning angle 163, the transmission may be interrupted.
By turning the operating element 160 as the main handle
of the control system further, the interlocking mechanism
may be released and the switchgear module 10 may be
brought into a releasing or moving position. If the operat-
ing element 160 may get turned in the opposite direction,
the interlocking mechanism may first lock the switchgear
module 10 in the compartment and then start to transmit
the rotational motion of the operating element to the main
switch being or connected to the second rotating element
120.

[0071] In particular, as shown in Fig. 1 (a) to Fig. 1 (d),
the operating element 160 may start to rotate from the
first 0° angular position 161, at which the switchgear
module 10 may be secured in the compartment and
operate in the ON-mode. The sliding element 115 of
the first rotating element 110 may be arranged at the first
closed position 1251 of the elongated opening 125.
[0072] By rotating the operating element 160 for
switching the switchgear module 10 to the OFF-mode
atthe second 90° angular position 162, as shown in Fig. 1
(b) and Fig. 2 (b), the first rotating element 110 may pivot
about the first rotating axis passing through the proximal
end 111 in a clockwise direction and the sliding element
115 may be guided to slide along the elongated opening
125 from the first closed end 1251 towards the second
open end 1252. In this way, the rotation motion may be
transmitted from the first rotating element 110 to the
second rotating element 120, so that the second rotating
element 120 that may be connected to the main switch of
the switchgear module 10 may be driven to rotate in a
second clockwise direction about the second rotational
axis passing through the second rotating point 128. The
second rotational axis may thus be in parallel, but not
identical, to the first rotational axis.

[0073] By furtherrotating the operating element 160 for
switching the switchgear module 10 to the TEST-mode at
the third 135° angular position 163, as shown in Fig. 1 (c)
and Fig. 2 (c), the sliding element 115 may further be
guided to slide along the elongated opening 125 to the
second open end 1252. As the rotational motion of the
first rotating element 110 may still be transmitted or
transferred to the second rotating element 120, the rota-
tion ofthe coupled firstand second rotating elements 110,
120 may be synchronized.

[0074] The third 135° angular position 163 shown in
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Fig. 1 (c) and Fig. 2 (c) may also be set as the closed
angular position for the interlocking mechanism which
may follow or be transited to, but be separated from, the
switching mechanism for the switchgear module 10. By
further rotating the operating element 160 over the 135°
angular position 163, the connection between the first
and second rotating elements 110, 120 may end, since
the sliding element 115 may slide off the elongated open-
ing 126. The rotational transmission between the firstand
second rotating elements 110, 120 may be interrupted.
The mode of the operation of the switchgear module 10
may be kept atthe TEST-mode. However, the switchgear
module 10 may further be secured inside the compart-
ment.

[0075] Until further rotating the operating element 160
for releasing the switchgear module 10 at the open 180°
angular position 164, as shown in Fig. 1 (d) and Fig. 2 (d),
the first rotating element 110 may rotate freely until the
sliding element 115 of the first rotating element 110 may
come into contact or collide with the interlocking element
200 at the interlocking pin 215. The interlocking element
200 may be a rocker switch. The rotational motion of the
first rotating element 110 may be transmitted to the lineal,
translational and/or rotational motion of the rocker switch
200, so that the control system may be in the RELEASE-
mode to allow the switchgear module 10 releasable or
withdrawable from the compartment.

[0076] Additionally, the operating element 160 may
also rotate in the opposite direction to reverse the rotation
of the first pivoting element 110 in the counterclockwise
direction. The first rotating element 110 may not in con-
tact with and interact with the interlocking element 200
after leaving the open 180° angular position in Fig. 1 (d)
and Fig. 2 (d), and the switchgear module 10 may be
locked or secured inside the compartment again. The first
rotating element 110 may freely rotate further until the
sliding element 115 may interconnect to the second open
end 1252 of the elongated opening 125 at the close
angular position for the interlocking mechanism and
the third 135° angular position 163 for the TEST-mode
of the switchgear module 10, as shown in Fig. 1 (c) and
Fig. 2 (c). As in the switching mechanism the rotation
motion may be transmitted again between the first and
second rotating elements 110, 120, the first and second
rotating element 110, 120 may further be coupled and
rotate synchronized to switch the switchgear module 10
between the various modes of operation, in particular,
fromthe TEST-mode in Fig. 1 (c)and Fig. 2 (c) to the OFF-
mode in Fig. 1 (b) and Fig. 2 (b) and further to the ON-
mode in Fig. 1 (a) and Fig. 2(a).

[0077] By using the Geneva-like drive mechanism with
the first and second rotating elements 110, 120, the
transition between the driving and non-driving may be
performed within a continuous rotation by means of the
single operating element 160 to enable two separate
switching mechanisms, respectively under the coupled
rotation of the driving first rotating element 110 and the
driven second rotating element 120 and under the rota-
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tion of the freely rotatable first rotating element 110.
Further, the freely rotatable first rotating element may
further be used as adriving partto interconnect orinteract
with the interlocking element 200 to actuate the interlock-
ing mechanism requiring a linear force or movement.
[0078] As the first and second rotating elements 110
and 120 may, respectively, be designed to be two flat
parts that only need to be combined or connected with
cost efficient parts such as screws and/or pins, the man-
ufacturing costs for the compact control system 100 for
the switchgear module 10 may be significantly reduced.
[0079] Fig. 4 shows schematically a flow chartillustrat-
ing a method 400 for operating a switchgear module 10
by means of a multi-use control system 100.

[0080] In step 410, a first rotating element 110 is con-
nected to an operating element 160 being pivotable
between a plurality of angular positions comprising a first
group of angular positions 161, 162, 163 and a second
group of angular positions 163, 164.

[0081] Instep 420, the sliding element 115 is intercon-
nected with the elongated opening 125, guided to slide
along the elongated opening 125, and a rotational motion
is transmitted from the first rotating element 110 to the
second rotating element 120 for switching the switchgear
module 10 between the plurality of modes of operation,
while rotating the operating element 160 between the first
group of angular positions 161, 162, 163.

[0082] In step 430, the sliding element 115 is discon-
nected from the elongated opening 125 and the first
rotating element 110 is allowed to transmit the rotational
motion to the interlocking element 200 for securing or
releasing the switchgear module 10, while rotating the
operating element 160 between the second group of
angular positions 163, 164.

[0083] Additionally, the method may further comprise
the step 440, in which the operating element 160 may be
rotated in an opposite direction for securing the switch-
gear module 10 to the compartment by disconnecting the
first rotating element 110 from the interlocking element
200, interconnecting the sliding element 110 with the
elongated opening 125 for transiting the controlling over
the interlocking assembly to the controlling over the
switching assembly, and guiding the sliding element
110 to slide along the elongated opening 125, and rotat-
ing the operating element 160 between the first group of
angular positions 161, 162, 163 for switching the switch-
gear module 10 between the plurality of modes of opera-
tion.

[0084] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be consid-
ered illustrative or exemplary and not restrictive; the
invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be
understood and effected by those skilled in the art and
practising the claimed invention, from a study of the
drawings, the disclosure, and the appended claims. In
the claims, the word "comprising" does not exclude other
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elements, and the indefinite article "a" or "an" does not
exclude a plurality. A single processor or controller or
other unit may fulfil the functions of several items recited
in the claims. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be
used to advantage. Any reference signs in the claims
should not be construed as limiting the scope.

LIST OF REFERENCE SIGNS

[0085]

10 switchgear module

100 multi-use control system

110 first rotating element

111 proximal end

112 distal end

115 sliding element

120 second rotating element

125 elongated opening

1251 first end of elongated opening

1252  second end of elongated opening

128 second rotating point of second rotating ele-
ment

150 shaft

160 opering element or handle

161 first angular position

162 second angular position

163 third angular position / closed angular position

164 open angular position

180 first angular range

200 interlocking element

215 interlocking pin

280 second angular range

400 method for operating a switchgear module

410 step of connecting first rotating element to op-
erating element

420 step of interconnecting sliding element with
elongated opening, guiding sliding element to
slide along elongated opening, and transmitting
a rotational motion from first rotating element to
second rotating element

430 step of disconnecting sliding element from
elongated opening and allowing first rotating
element transmitting the rotational motion to
the interlocking element

440 step of rotating the operating element in an op-
posite direction

Claims

1. Multi-use control system (100) for a switchgear mod-
ule (10), comprising:

afirstrotating element (110) comprising a sliding
element (115),
a second rotating element (120) comprising an
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elongated opening (125) and being connectable
to the switchgear module (10) which is switch-
able between a plurality of modes of operation,
and

an interlocking element (200), configured to se-
cure the switchgear module (10) to or release
the switchgear module (10) from a compart-
ment;

wherein the first rotating element (110) is con-
nectable to an operating element (160) being
rotatable between a plurality of angular posi-
tions comprising a first group of angular posi-
tions (161, 162, 163) and a second group of
angular positions (163, 164);

wherein the sliding element (115) is configured
to interconnect with and slide along the elon-
gated opening (125), and to transmit a rotational
motion from the first rotating element (110) to the
second rotating element (120) for switching the
switchgear module (10) between the plurality of
modes of operation, when the operating ele-
ment (160) rotates between the first group of
angular positions (161, 162, 163);

wherein the sliding element (115) is configured
to disconnect from the elongated opening (125)
and to allow the first rotating element (110)
transmitting the rotational motion to the inter-
locking element (200) for securing or releasing
the switchgear module (10), when the operating
element (160) rotates between the second
group of angular positions (163, 164).

The multi-use control system (100) according to
claim 1,

wherein the firstrotating element (110) is designed to
be a rotating lever arm comprising a proximal end
(111) and a distal end (112).

The multi-use control system (100) according to
claim 2,

wherein the sliding element (115) is arranged at the
distal end (112) of the first rotating element (110).

The multi-use control system (100) according to
claim 2 or 3, further comprising:

the operating element (160);

wherein the operating element (160) is a handle,
configured to connect to the first rotating ele-
ment (110) at the proximal end (111) via a shaft
(150).

The multi-use control system (100) according to one
of the preceding claims,

wherein the first rotating element (110) is configured
to rotate about a first rotational axis passing through
the proximal end (111) of the first rotating element
(110), when the operating element (160) rotates
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between the plurality of angular positions.

The multi-use control system (100) according to one
of the preceding claims,

wherein the sliding element (115) is a sliding pin, a
sliding clamp or a sliding screw.

The multi-use control system (100) according to one
of the preceding claims,

wherein the elongated opening (125) comprises
a first end (1251) and a second end (1252);
wherein the sliding element (115) of the first
rotating element (110) is configured to be guided
to slide between the first end (1251) and second
end (1252) of the elongated opening (125), and
to drive the second rotating element (120) to
rotate about a second rotational axis, when
the operating element (160) rotates between
the first group of angular positions (161, 162,
163).

The multi-use control system (100) according to
claim 7,

wherein the second rotational axis of the second
rotating element (120) is arranged in parallel to the
first rotational axis of the first rotating element (110).

The multi-use control system (100) according to
claim 7 or 8,

wherein the first end (1251) of the second rotat-
ing element (120)is a closed end and the second
end (1252) of the elongated opening (125) is an
open end;

wherein the sliding element (115) is configured
to slide off the elongated opening (125) at the
open end (1252), when the operating element
(160) rotates between the second group of an-
gular positions (163, 164).

10. The multi-use control system (100) according to one

of the preceding claims,

wherein the plurality of modes of operation of the
switchgear module (10) comprises a first mode
of operation, a second mode of operation and/or
a third mode of operation;

wherein the first group of angular positions of the
operating element (160) comprises a first angu-
lar position (161), configured to interconnect
with the first mode of operation of the switchgear
module (10), and a second angular position
(162), configured to interconnect with the sec-
ond mode of operation of the switchgear module
(10), and/or a third angular position (163), con-
figured to interconnect with the third mode of
operation of the switchgear module (10).
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The multi-use control system (100) according to
claim 10,

wherein the first mode of operation of the switch-
gear module (10) is an ON-mode, the second
mode of operation of the switchgear module is
an OFF-mode, and/or the third mode of opera-
tion of the switchgear module is an TEST-mode;
wherein the first angular position (161) of the
operating element (160) is a 0° angular positon,
the second angular position (162) of the operat-
ing element is a 90° angular positon or a 135°
angular position and/or the third angular position
(163) of the operating elementis a 135° angular
positon.

The multi-use control system (100) according to one
of the preceding claims,

wherein the second group of angular positions of the
operating element (160) comprises a closed angular
position, which is a 90° angular position or a 135°
angular position, and an open angular position,
which is a 180° angular position (164).

The multi-use control system (100) according to one
of the preceding claims,

wherein the sliding element (115) is configured to
collide with the interlocking element (200) and to
transmit the rotational motion of the first rotating
element (110) to a translational motion of the inter-
locking element (200) for releasing the switchgear
module (10), when the operating element (160) ro-
tates to the open angular positions (164).

Switchgear module (10) comprising a multi-use con-
trol system (100) according to one of the preceding
claims 1 to 13,

wherein the switchgear module (10) is a low-voltage
switchgear module.

Method (400) for operating a switchgear module (10)
by means of a multi-use control system (100), com-
prising the steps of:

connecting (410) a first rotating element (110) to
an operating element (160) being rotatable be-
tween a plurality of angular positions comprising
a first group of angular positions (161, 162, 163)
and a second group of angular positions (163,
164);

interconnecting (420) the sliding element (115)
with the elongated opening (125), guiding the
sliding element (115) to slide along the elon-
gated opening (125), and transmitting a rota-
tional motion from the first rotating element (110)
to the second rotating element (120) for switch-
ing the switchgear module (10) between the
plurality of modes of operation, while rotating
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20

the operating element (160) between the first
group of angular positions (161, 162, 163);
disconnecting (430) the sliding element (115)
from the elongated opening (125) and allowing
the first rotating element (110) transmitting the
rotational motion to the interlocking element
(200) for securing or releasing the switchgear
module (10), while rotating the operating ele-
ment (160) between the second group of angu-
lar positions (163, 164).
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