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(54) CIRCUIT BREAKER POLE PART

(57)  16. The present invention relates to a circuit
breaker pole part (10), comprising:

- a first terminal (20);

- a second terminal (30);

wherein the circuit breaker pole part comprises a fixed
contact and a moveable contact, wherein the first term-
inal is electrically connected to the fixed contact or the
moveable contact, and wherein the second terminal is
electrically connected to the fixed contact or the move-
able contact being the contact to which the first terminal is
not electrically connected;

wherein the first terminal comprises at least one conduit
or at least one channel (60); and

wherein the at least one conduit or the at least one
channel comprises a first open end at one end of the
at least one conduit or the at least one channel and a
second open end at an opposite end of the least one
conduit or the atleast one channel such that air can enter
the atleast one conduit or the atleast one channel via the
first open end flow through the at least one conduit or the
at least one channel and exit the at least one conduit or
the at least one channel via the second open end.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a circuit break-
erpole part, abushing for a circuit breaker pole part, and a
circuit breaker system.

BACKGROUND OF THE INVENTION

[0002] In the low, medium and high voltage applica-
tions, bushings are used to connect to terminals of a
circuit breaker pole part, and due to the currents that
pass through these connections temperature rises are
caused due to Joule heating and at the junction where a
bushing is connected to a terminal, an increased tem-
perature can be generated due to an increased resis-
tance associated with the connection.

[0003] This canlead ultimately to failure at the connec-
tion.

[0004] Also, the requirements of IEC 62271-100 stan-
dard must be met with respect to the permitted tempera-
ture rise, where no forced cooling is present.

[0005] It is difficult to achieve this.

SUMMARY OF THE INVENTION

[0006] Therefore, itwould be advantageous to have an
improved ability to extract thermal energy from switch-
gear circuit breaker pole parts, especially at the junction
between a terminal of the circuit breaker pole part and a
bushing that connects to the terminal.

[0007] The object of the present invention is solved
with the subject matter of the independent claims, where-
in further embodiments are incorporated in the depen-
dent claims.

[0008] Inafirstaspect,thereis provided a circuit break-
er pole part (10), comprising:

- afirst terminal (20);
- asecond terminal (30).

[0009] The circuit breaker pole part comprises a fixed
contact and a moveable contact. The first terminal is
electrically connected to the fixed contact or the move-
able contact. The second terminal is electrically con-
nected to the fixed contact or the moveable contact being
the contact to which the first terminal is not electrically
connected;

wherein the first terminal comprises at least one
conduit or at least one channel (60); and

wherein the at least one conduit or the at least one
channel comprises a first open end at one end of the
atleast one conduit or the atleast one channel and a
second open end at an opposite end of the least one
conduit or the at least one channel such that air can
enter the at least one conduit or the at least one
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channel via the first open end flow through the at
least one conduit or the at least one channel and exit
the atleastone conduit orthe atleast one channel via
the second open end.

[0010] Thus, air can flow through or across a surface of
the first terminal to cool it. When the at least one conduit
or the at least one channel is inclined from the horizontal
to any degree, air within the conduit(s)/channel(s) is
heated and rises and exits the conduit(s)/channel(s) at
an upper end and in doing so cold airis drawn into a lower
end of the conduit(s)/channel(s) leading to a continuous
flow of cold air into the conduit(s)/channel(s) that is
heated and exits the conduit(s)/channel(s) and in doing
so extracts heat from the first terminal to cool it. This is
achieved via natural convection and no means such as
fans are required to move the air. Thus, cooling of the first
terminal of the circuit breaker pole part is achieved in a
simple manner with no moving parts required.

[0011] Thus, a normal circuit breaker pole part with a
first terminal electrically connected to a fixed contact of
the circuit breaker, for example of a vacuum interrupter,
and a second terminal electrically connected to a move-
able con tact of the circuit breaker has been adapted to
permit the terminals to be cooled via natural convection.
[0012] Inan example, the at least one conduit or the at
least one channel is at least one conduit, and the at least
one conduit between the first open end and the second
open end has side wall surfaces formed only by the first
terminal.

[0013] In other words, the conduit is a bounded hole
through the first terminal, that could be drilled through the
first terminal.

[0014] Thus, an existing circuit breaker pole can be
adapted by drilling holes through the terminal(s) to pro-
vide for air convection cooling.

[0015] In an example, the at least one conduit or at
least one channel is at least one channel in an end
surface (40) of the first terminal.

[0016] In other words the at least one channel is an
open sided channelin the end surface of the first terminal.
When a bushing is connected to the first terminal, to
provide electrical connection to the first terminal, the at
least one boundary become at least one conduit,
bounded on one side by the first terminal and bounded
on the other side by the bushing, but having open ends
that permits cooling air to flow through the formed con-
duit(s) and cool the first terminal and also cool the bush-
ing.

[0017] The channel in the surface of the terminal can
be machined via a router for example, and an existing
circuit breaker pole can be adapted for cooling.

[0018] In an example, between the first open end and
the second open end of one or more of the at least one
channel, a width of the one or more of the at least one
channelvaries. Inan example, between the firstopen end
and the second open end of one or more of the at least
one channel, a direction of the one or more of the at least
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one channel varies.

[0019] Inthis manner, the air flowing through the chan-
nel is made to interact with the channel side walls to an
increased degree providing for increased heat extrac-
tion. This is achieved by the channel having a varying
width and/or having bends in the channel that leads to a
certain amount of turbulence of the air and the air inter-
acts with the channel to a greater degree and exits the
channel with an increased temperature difference with
respect to the air entering the channel in comparisonto a
channel that is straight with straight and parallel side
walls.

[0020] The varying width of the channel can be made
via a router for example. The varying direction of the
channel can be made via a router for example.

[0021] In an example, a bushing (80) is configured to
connect to the first terminal, where an end surface (90) of
the bushing touches the end surface of the first terminal.
When the bushing is connected to the first terminal the air
can enter the at least one channel via the first open end
flow through the at least one channel and exit the at least
one channel via the second open end.

[0022] Thus, the open sided channel becomes a con-
duit with openings at each end that enables air to flow
throughitand cool the terminal and also cool the bushing.
[0023] In an example, the second terminal comprises
at least one conduit or at least one channel (70). The at
leastone conduitorthe atleast one channel of the second
terminal comprises a first open end and a second open
end such that air can enter the at least one conduit or the
at least one channel via the first open end of the at least
one conduit or the at least one channel of the second
terminal, flow through the at least one conduit or the at
least one channel, and exit the at least one conduit or the
at least one channel via the second open end of the at
leastone conduit or the atleast one channel of the second
terminal.

[0024] In an example, the at least one conduit or at
least one channel of the second terminal is at least one
conduit of the second terminal, and wherein the at least
one conduit of the second terminal between the first open
end and the second open end has side wall surfaces
formed only by the second terminal.

[0025] In an example, the at least one conduit or at
least one channel of the second terminal is at least one
channel of the second terminal in an end surface (50) of
the second terminal.

[0026] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the second terminal, a width of the one or more
of the at least one channel of the second terminal varies.
[0027] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the second terminal, a direction of the one or
more of the at least one channel of the second terminal
varies.

[0028] In an example, a bushing (80) is configured to
connect to the second terminal such that an end surface
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(90) of the bushing touches the end surface of the second
terminal except for where the at least one channel of the
second terminal is located.

[0029] In an example, in use the circuit breaker pole
part is configured to be positioned in a substantially
vertical orientation.

[0030] Inanexample, in use the atleast one conduit or
atleastone channelin the firstterminal is configured to be
in a substantially vertical orientation.

[0031] Inanexample, in use the at least one conduit or
at least one channel in the second terminal is configured
to be in a substantially vertical orientation.

[0032] Inasecond aspect, there is provided a bushing
(80)for a circuit breaker pole part (10). The circuit breaker
pole part comprises a first terminal (20), and a second
terminal (30). The circuit breaker pole part also com-
prises:

- afixed contact; and
- amoveable contact.

[0033] Thefirstterminalis electrically connected to the
fixed contact or the moveable contact, and the second
terminal is electrically connected to the fixed contact or
the moveable contact being the contact to which the first
terminal is not electrically connected. The first terminal
comprises an end surface (40), and the second terminal
comprises an end surface (50). The bushing comprises:

- at least one conduit or at least one channel (100);
and
- an end surface (90).

[0034] The at least one conduit or the at least one
channel of the bushing comprises a first open end at
one end of the at least one conduit or the at least one
channel and a second open end at an opposite end of the
least one conduit or the at least one channel such that air
can enter the at least one conduit or the at least one
channel of the bushing via the first open end flow through
the at least one conduit or the at least one channel of the
bushing and exit the at least one conduit or the at least
one channel of the bushing via the second open end. The
end surface (90) of the bushing is configured to connect
to the end surface of the first terminal of the circuit breaker
pole part and/or the end surface of the second terminal of
the circuit breaker pole part.

[0035] Thus, air can flow through or across a surface of
the bushing to cool it. When the atleast one conduit or the
at least one channelis inclined from the horizontal to any
degree, when the bushing is connected to a terminal of a
circuit breaker pole part, air within the conduit(s)/chan-
nel(s) is heated and rises and exits the conduit(s)/chan-
nel(s) at an upper end and in doing so cold air is drawn
into a lower end of the conduit(s) / channel(s) leading to a
continuous flow of cold air into the conduit(s) / channel(s)
that is heated and exits the conduit(s) / channel(s) and in
doing so extracts heat from the bushing to cool it and that
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will also cool the first terminal. This is achieved via natural
convection and no means such as fans are required to
move the air. Thus, cooling of the first terminal of the
circuit breaker pole part is achieved in a simple manner
with no moving parts required.

[0036] In an example, the at least one conduit or at
least one channel of the bushing is at least one conduit,
and the at least one conduit of the bushing between the
first open end and the second open end has side wall
surfaces formed only by the bushing.

[0037] In other words, the conduit is a bounded hole
through the bushing, that could be drilled through the
drilled.

[0038] Thus, an existing bushing can be adapted by
drilling holes through the bushing to provide for air con-
vection cooling.

[0039] Inanexample, the at least one conduit or the at
least one channel of the bushing is atleast one channelin
the end surface (90) of the bushing.

[0040] In other words the at least one channel is an
open sided channel in the end surface of the bushing.
When a bushing is connected to terminal of a circuit
breaker pole, to provide electrical connection to the
terminal, the at least one boundary become at least
one conduit, bounded on one side by the terminal and
bounded on the other side by the bushing, but having
open ends that permits cooling air to flow through the
formed conduit(s) and cool the bushing and also cool the
terminal.

[0041] The channelinthe surface of the bushing canbe
machined via a router for example, and a bushing can be
adapted for cooling.

[0042] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a width of the one or more of the at
least one channel of the bushing varies.

[0043] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a direction of the one or more of
the at least one channel of the bushing varies.

[0044] Inthis manner, the air flowing through the chan-
nel is made to interact with the channel side walls to an
increased degree providing for increased heat extrac-
tion. This is achieved by the channel having a varying
width and/or having bends in the channel that leads to a
certain amount of turbulence of the air and the air inter-
acts with the channel to a greater degree and exits the
channel with an increased temperature difference with
respect to the air entering the channel in comparisonto a
channel that is straight with straight and parallel side
walls.

[0045] The varying width of the channel can be made
via a router for example. The varying direction of the
channel can be made via a router for example.

[0046] Inanexample, the end surface of the bushing is
configured to connect to the end surface of the first
terminal, where the end surface (90) of the bushing
touches the end surface of the first terminal, and the
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air can enter the at least one channel of the bushing
viathe first open end flow through the atleast one channel
of the bushing and exit the at least one channel of the
bushing via the second open end.

[0047] Inanexample, the end surface of the bushing is
configured to connect to the end surface of the second
terminal, where the end surface (90) of the bushing
touches the end surface of the second terminal, and
the air can enter the at least one channel of the bushing
viathe first open end flow through the atleast one channel
of the bushing and exit the at least one channel of the
bushing via the second open end.

[0048] Thus, the open sided channel becomes a con-
duit, due to the surface of the first terminal closing the
open side of the channel, with openings at each end that
enables air to flow through it and cool the terminal(s) of
the circuit breaker pole part and also cool the bushing.
[0049] Inanexample, inuse the atleastone channel of
the bushing is configured to be in a substantially vertical
orientation.

[0050] In a third aspect, there is provided a circuit
breaker system, comprising:

- acircuit breaker pole part (10); and
- abushing (80).

[0051] The bushing is configured to connect to the
circuit breaker pole part. The circuit breaker pole part
comprises a first terminal (20); and a second terminal
(30). The circuit breaker pole part comprises: a fixed
contact; and a moveable contact. The first terminal is
electrically connected to the fixed contact or the move-
able contact, and the second terminal is electrically con-
nected to the fixed contact or the moveable contact being
the contact to which the first terminal is not electrically
connected. The first terminal comprises: an end surface
(40). The first terminal comprises: at least one channel
(60) in the end surface of the first terminal. The at least
one channel of the first terminal comprises a first open
end at one end of the at least one channel and a second
open end at an opposite the at least one channel such
that air can enter the at least one channel of the first
terminal via the first open end flow through the at least
one channel of the first terminal and exit the at least one
channel of the first terminal via the second open end.

[0052] The bushing comprises an end surface (90).
The bushing also comprises atleast one channel (100)in
the end surface of the bushing. The at least one channel
of the bushing comprises a first open end at one end of
the at least one channel and a second open end at an
opposite end of the at least one channel such that air can
enter the at least one channel of the bushing via the first
open end flow through the at least one channel of the
bushing and exit the at least one channel of the bushing
via the second open end. The end surface of the bushing
is configured to connect to the end surface of the first
terminal. When the end surface of the bushing is con-
nected to the end surface of the first terminal the air can
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flow through the at least one channel of the bushing, and
the air can flow through the atleast one channel of the first
terminal.

[0053] Thus, air can flow through or across a surface of
the bushing to cool the bushing and air can flow through
oracross a surface of the firstterminal to cool it. When the
atleast one conduit or the atleast one channel, of the first
terminal and of the bushing, are inclined from the hor-
izontal to any degree, when the bushing is connected to
the terminal of the circuit breaker pole part, air within the
conduit(s)/channel(s) is heated and rises and exits the
conduit(s) / channel(s) at an upper end and in doing so
cold air is drawn into a lower end of the conduit(s) /
channel(s) leading to a continuous flow of cold air into
the conduit(s)/channel(s) that is heated and exits the
conduit(s) / channel(s) and in doing so extracts heat from
the first terminal and from the bushing to cool them. This
is achieved via natural convection and no means such as
fans are required to move the air. Thus, cooling of the first
terminal of the circuit breaker pole part and cooling of the
bushing connected to it is achieved in a simple manner
with no moving parts required.

[0054] When the surface of the first terminal has chan-
nel(s) and the surface of the bushing has channel(s),
where these surfaces mate together when the bushing is
connected to the first terminal, the first terminal and the
bushing can be designed such that the channel(s) align -
thus forming a number of conduits equal in number to half
of the total number of channel(s) in the first terminal and
bushing. This provides for a design where the conduits
formed can large and where good electrical conduction
between the bushing and the terminal is maintained
because the amount of mating surfaces is maximised,
whilst convective air cooling is provided. However, the
channels need not align, where for example conduits are
formed from a channel on one side and a flat surface of
the mating surface on the other side, Thus, a number of
conduits formed can be equal to the total number of
channels of the bushing and the terminal. This provides
for a design where cooling can be provided over a max-
imised surface area of the end of the bushing and over a
maximised surface area of the end of the terminal, pro-
vided for an overall increased cooling effect via natural air
convection.

[0055] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the first terminal, a width of the one or more of
the at least one channel of the first terminal varies.
[0056] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the first terminal, a direction of the one or more
of the at least one channel of the first terminal varies.
[0057] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a width of the one or more of the at
least one channel of the bushing varies.

[0058] In an example, between the first open end and
the second open end of one or more of the at least one
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channel of the bushing, a direction of the one or more of
the at least one channel of the bushing varies.

[0059] In an example, when the bushing in connected
to the circuit breaker pole part, the at least one channel of
the bushing is configured to align with the at least one
channel of the first terminal.

[0060] Inanexample, the system comprises a second
bushing. The second bushing comprises an end surface
(90). The second bushing also comprises at least one
channel (100) in the end surface of the second bushing.
The at least one channel of the second bushing com-
prises a first open end at one end of the at least one
channel and a second open end at an opposite end of the
at least one channel such that air can enter the at least
one channel of the second bushing via the first open end
flow through the at least one channel of the second
bushing and exit the at least one channel of the second
bushing via the second open end. The second terminal
comprises an end surface (50). The second terminal also
comprises at least one channel (70) in the end surface of
the second terminal. The at least one channel of the
second terminal comprises a first open end at one end
of the at least one channel and a second open end at an
opposite the at least one channel such that air can enter
the atleast one channel of the second terminal via the first
open end flow through the at least one channel of the
second terminal and exit the at least one channel of the
first terminal via the second open end. The end surface of
the second bushing is configured to connect to the end
surface of the second terminal. When the end surface of
the second bushing is connected to the end surface of the
second terminal the air can flow through the at least one
channel of the second bushing, and the air can flow
through the at least one channel of the second terminal.
[0061] The second bushing can be identical to the first
bushing (the "first bushing" referred to as "bushing"
above).

[0062] In an example, when the second bushing is
connected to the circuit breaker pole part, the at least
one channel of the second bushing is configured to align
with the at least one channel of the second terminal.
[0063] In an example, in use the circuit breaker pole
part is configured to be positioned in a substantially
vertical orientation.

[0064] Inanexample,inuse the atleastone channel of
the first terminal is configured to be in a substantially
vertical orientation.

[0065] Inanexample,inuse the atleastone channel of
the second terminal is configured to be in a substantially
vertical orientation.

[0066] Inanexample, inuse the atleastone channel of
the bushing is configured to be in a substantially vertical
orientation.

[0067] Inanexample,inuse the atleastone channel of
the second bushing is configured to be in a substantially
vertical orientation.

[0068] The above aspects and examples will become
apparent from and be elucidated with reference to the
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embodiments described hereinafter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0069] Exemplary embodiments will be described in
the following with reference to the following drawings:

Fig. 1 shows a representation of an example of a
circuit breaker pole part;

Fig. 2 shows anisometric representation of the circuit
breaker pole part of Fig. 1;

Fig. 3 shows a representation of an example of a
bushing that can connect to a terminal of a circuit
breaker pole;

Fig. 4 shows an isometric representation of the
bushing of Fig. 3; and

[0070] Fig. 3 shows an isometric representation of a
circuit breaker system that has a circuit breaker pole part
as shown in Figs. 1-2 to which two bushings as shown in
Figs. 3-4 are connected to the two terminals.

DETAILED DESCRIPTION OF EMBODIMENTS

[0071] Figs. 1-5 relates to a new circuit breaker pole
part, a new bushing for a circuit breaker pole part, and a
new circuit breaker system.

[0072] Itis to be noted that in Figs. 1-2, end surfaces
40, 50 of terminals 20, 30 of the circuit breaker pole part
are shown with channels 60, 70 in those surfaces. How-
ever, alternatively or additionally, conduits, in other would
bounded holes, could be provided behind those surfaces,
for example having been drilled.

[0073] Itistobe notedthatin Figs. 3-4, an end surfaces
90 of the bushing 80 is shown with channels 100 in at
surfaces. However, alternatively or additionally, conduits,
in other would bounded holes, could be provided behind
those surfaces, for example having been drilled.

[0074] An exemplar new circuit breaker pole part 10
comprises:

- afirst terminal 20; and
- asecond terminal 30.

[0075] The circuit breaker pole part comprises a fixed
contact and a moveable contact. The first terminal is
electrically connected to the fixed contact or the move-
able contact. The second terminal is electrically con-
nected to the fixed contact or the moveable contact being
the contact to which the first terminal is not electrically
connected. The first terminal comprises at least one
conduit or at least one channel 60. The at least one
conduit or the at least one channel comprises a first open
end at one end of the at least one conduit or the at least
one channel and a second open end atan opposite end of
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the least one conduit or the at least one channel such that
air can enter the at least one conduit or the at least one
channelviathe first open end flow through the atleastone
conduit or the at least one channel and exit the at least
one conduit or the at least one channel via the second
open end.

[0076] Thus, air can flow through or across a surface of
the first terminal to cool it. When the at least one conduit
or the at least one channel is inclined from the horizontal
to any degree, air within the conduit(s)/channel(s) is
heated and rises and exits the conduit(s)/channel(s) at
an upper end and in doing so cold air is drawn into a lower
end of the conduit(s)/channel(s) leading to a continuous
flow of cold air into the conduit(s)/channel(s) that is
heated and exits the conduit(s)/channel(s) and in doing
so extracts heat from the first terminal to cool it. This is
achieved via natural convection and no means such as
fans are required to move the air. Thus, cooling of the first
terminal of the circuit breaker pole part is achieved in a
simple manner with no moving parts required.

[0077] Thus, a normal circuit breaker pole part with a
first terminal electrically connected to a fixed contact of
the circuit breaker, for example of a vacuum interrupter,
and a second terminal electrically connected to a move-
able con tact of the circuit breaker has been adapted to
permit the terminals to be cooled via natural convection.
[0078] Inan example, the at least one conduit or the at
least one channel is at least one conduit, and the at least
one conduit between the first open end and the second
open end has side wall surfaces formed only by the first
terminal.

[0079] In other words, the conduit is a bounded hole
through the first terminal, that could be drilled through the
first terminal.

[0080] Thus, an existing circuit breaker pole can be
adapted by drilling holes through the terminal(s) to pro-
vide for air convection cooling.

[0081] In an example, the at least one conduit or at
least one channel is at least one channel in an end
surface 40 of the first terminal.

[0082] In other words the at least one channel is an
open sided channelin the end surface of the first terminal.
When a bushing is connected to the first terminal, to
provide electrical connection to the first terminal, the at
least one boundary become at least one conduit,
bounded on one side by the first terminal and bounded
on the other side by the bushing, but having open ends
that permits cooling air to flow through the formed con-
duit(s) and cool the first terminal and also cool the bush-
ing.

[0083] The channel in the surface of the terminal can
be machined via a router for example, and an existing
circuit breaker pole can be adapted for cooling.

[0084] In an example, between the first open end and
the second open end of one or more of the at least one
channel, a width of the one or more of the at least one
channel varies.

[0085] In an example, between the first open end and
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the second open end of one or more of the at least one
channel, a direction of the one or more of the at least one
channel varies.

[0086] In this manner, the air flowing through the chan-
nel is made to interact with the channel side walls to an
increased degree providing for increased heat extrac-
tion. This is achieved by the channel having a varying
width and/or having bends in the channel that leads to a
certain amount of turbulence of the air and the air inter-
acts with the channel to a greater degree and exits the
channel with an increased temperature difference with
respect to the air entering the channel in comparison to a
channel that is straight with straight and parallel side
walls.

[0087] The varying width of the channel can be made
via a router for example. The varying direction of the
channel can be made via a router for example.

[0088] In an example, a bushing 80 is configured to
connect to the first terminal, where an end surface 90 of
the bushing touches the end surface of the first terminal.
When the bushing is connected to the first terminal the air
can enter the at least one channel via the first open end
flow through the at least one channel and exit the at least
one channel via the second open end.

[0089] Thus, the open sided channel becomes a con-
duit with openings at each end that enables air to flow
through itand cool the terminal and also cool the bushing.
[0090] In an example, the second terminal comprises
at least one conduit or at least one channel 70. The at
leastone conduit or the atleast one channel of the second
terminal comprises a first open end and a second open
end such that air can enter the at least one conduit or the
at least one channel via the first open end of the at least
one conduit or the at least one channel of the second
terminal, flow through the at least one conduit or the at
least one channel, and exit the at least one conduit or the
at least one channel via the second open end of the at
least one conduit or the atleast one channel of the second
terminal.

[0091] In an example, the at least one conduit or at
least one channel of the second terminal is at least one
conduit of the second terminal, and wherein the at least
one conduit of the second terminal between the first open
end and the second open end has side wall surfaces
formed only by the second terminal.

[0092] In an example, the at least one conduit or at
least one channel of the second terminal is at least one
channel of the second terminalin an end surface 50 of the
second terminal.

[0093] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the second terminal, a width of the one or more
of the at least one channel of the second terminal varies.
[0094] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the second terminal, a direction of the one or
more of the at least one channel of the second terminal
varies.
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[0095] In an example, a bushing 80 is configured to
connect to the second terminal such that an end surface
90 of the bushing touches the end surface of the second
terminal except for where the at least one channel of the
second terminal is located.

[0096] In an example, in use the circuit breaker pole
part is configured to be positioned in a substantially
vertical orientation.

[0097] Inanexample, in use the atleast one conduit or
atleastone channelin the firstterminal is configured to be
in a substantially vertical orientation.

[0098] Inanexample, in use the atleast one conduitor
at least one channel in the second terminal is configured
to be in a substantially vertical orientation.

[0099] An exemplar new bushing 80 for a circuit break-
er pole part 10 is now described. The circuit breaker pole
partcomprises afirstterminal (20), and a second terminal
(30). The circuit breaker pole part also comprises: a fixed
contact; and a moveable contact. The first terminal is
electrically connected to the fixed contact or the move-
able contact, and the second terminal is electrically con-
nected to the fixed contact or the moveable contact being
the contact to which the first terminal is not electrically
connected. The first terminal comprises an end surface
40, and the second terminal comprises an end surface
50. The bushing comprises: at least one conduit or at
least one channel 100; and an end surface 90. The at
least one conduit or the at least one channel of the
bushing comprises a first open end at one end of the
at least one conduit or the at least one channel and a
second open end at an opposite end of the least one
conduit or the at least one channel such that air can enter
the at least one conduit or the at least one channel of the
bushing via the firstopen end flow through the atleastone
conduit or the at least one channel of the bushing and exit
the at least one conduit or the at least one channel of the
bushing via the second open end. The end surface (90) of
the bushing is configured to connect to the end surface of
the first terminal of the circuit breaker pole part and/or the
end surface of the second terminal of the circuit breaker
pole part.

[0100] Thus, air can flow through or across a surface of
the bushing to cool it. When the atleast one conduit or the
at least one channelis inclined from the horizontal to any
degree, when the bushing is connected to a terminal of a
circuit breaker pole part, air within the conduit(s)/chan-
nel(s) is heated and rises and exits the conduit(s)/chan-
nel(s) at an upper end and in doing so cold air is drawn
into a lower end of the conduit(s) / channel(s) leading to a
continuous flow of cold air into the conduit(s) / channel(s)
that is heated and exits the conduit(s) / channel(s) and in
doing so extracts heat from the bushing to cool it and that
will also cool the first terminal. This is achieved via natural
convection and no means such as fans are required to
move the air. Thus, cooling of the first terminal of the
circuit breaker pole part is achieved in a simple manner
with no moving parts required.

[0101] In an example, the at least one conduit or at
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least one channel of the bushing is at least one conduit,
and the at least one conduit of the bushing between the
first open end and the second open end has side wall
surfaces formed only by the bushing.

[0102] In other words, the conduit is a bounded hole
through the bushing, that could be drilled through the
drilled.

[0103] Thus, an existing bushing can be adapted by
drilling holes through the bushing to provide for air con-
vection cooling.

[0104] Inanexample, the atleast one conduit or the at
least one channel of the bushing is atleast one channelin
the end surface 90 of the bushing.

[0105] In other words the at least one channel is an
open sided channel in the end surface of the bushing.
When a bushing is connected to terminal of a circuit
breaker pole, to provide electrical connection to the
terminal, the at least one boundary become at least
one conduit, bounded on one side by the terminal and
bounded on the other side by the bushing, but having
open ends that permits cooling air to flow through the
formed conduit(s) and cool the bushing and also cool the
terminal.

[0106] Thechannelinthe surface ofthe bushing canbe
machined via a router for example, and a bushing can be
adapted for cooling.

[0107] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a width of the one or more of the at
least one channel of the bushing varies.

[0108] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a direction of the one or more of
the at least one channel of the bushing varies.

[0109] Inthis manner, the air flowing through the chan-
nel is made to interact with the channel side walls to an
increased degree providing for increased heat extrac-
tion. This is achieved by the channel having a varying
width and/or having bends in the channel that leads to a
certain amount of turbulence of the air and the air inter-
acts with the channel to a greater degree and exits the
channel with an increased temperature difference with
respect to the air entering the channel in comparison to a
channel that is straight with straight and parallel side
walls.

[0110] The varying width of the channel can be made
via a router for example. The varying direction of the
channel can be made via a router for example.

[0111] Inanexample, the end surface of the bushing is
configured to connect to the end surface of the first
terminal, where the end surface 90 of the bushing
touches the end surface of the first terminal, and the
air can enter the at least one channel of the bushing
viathefirstopen end flow through the atleast one channel
of the bushing and exit the at least one channel of the
bushing via the second open end.

[0112] Inanexample, the end surface of the bushing is
configured to connect to the end surface of the second
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terminal, where the end surface 90 of the bushing
touches the end surface of the second terminal, and
the air can enter the at least one channel of the bushing
viathe firstopen end flow through the atleast one channel
of the bushing and exit the at least one channel of the
bushing via the second open end.

[0113] Thus, the open sided channel becomes a con-
duit, due to the surface of the first terminal closing the
open side of the channel, with openings at each end that
enables air to flow through it and cool the terminal(s) of
the circuit breaker pole part and also cool the bushing.
[0114] Inanexample,inuse the atleast one channel of
the bushing is configured to be in a substantially vertical
orientation.

[0115] An exemplar new circuit breaker system com-
prises:

- acircuit breaker pole part 10; and
- abushing 80.

[0116] The bushing is configured to connect to the
circuit breaker pole part. The circuit breaker pole part
comprises a first terminal 20; and a second terminal (30).
The circuit breaker pole part comprises: a fixed contact;
and a moveable contact. The first terminal is electrically
connected to the fixed contact or the moveable contact,
and the second terminal is electrically connected to the
fixed contact or the moveable contact being the contact to
which the first terminal is not electrically connected. The
first terminal comprises: an end surface 40. The first
terminal comprises: at least one channel 60 in the end
surface of the first terminal. The at least one channel of
the first terminal comprises a first open end at one end of
the at least one channel and a second open end at an
opposite the at least one channel such that air can enter
the at least one channel of the first terminal via the first
open end flow through the at least one channel of the first
terminal and exit the at least one channel of the first
terminal via the second open end.

[0117] The bushing comprises an end surface 90. The
bushing also comprises at least one channel 100 in the
end surface of the bushing. The at least one channel of
the bushing comprises a first open end at one end of the
at least one channel and a second open end at an
opposite end of the at least one channel such that air
can enter the at least one channel of the bushing via the
first open end flow through the at least one channel of the
bushing and exit the at least one channel of the bushing
via the second open end. The end surface of the bushing
is configured to connect to the end surface of the first
terminal. When the end surface of the bushing is con-
nected to the end surface of the first terminal the air can
flow through the at least one channel of the bushing, and
the air can flow through the at least one channel of the first
terminal.

[0118] Thus, air can flow through or across a surface of
the bushing to cool the bushing and air can flow through
oracross a surface of the first terminal to cool it. When the
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atleast one conduit or the atleast one channel, of the first
terminal and of the bushing, are inclined from the hor-
izontal to any degree, when the bushing is connected to
the terminal of the circuit breaker pole part, air within the
conduit(s)/channel(s) is heated and rises and exits the
conduit(s) / channel(s) at an upper end and in doing so
cold air is drawn into a lower end of the conduit(s) /
channel(s) leading to a continuous flow of cold air into
the conduit(s)/channel(s) that is heated and exits the
conduit(s) / channel(s) and in doing so extracts heat from
the first terminal and from the bushing to cool them. This
is achieved via natural convection and no means such as
fans are required to move the air. Thus, cooling of the first
terminal of the circuit breaker pole part and cooling of the
bushing connected to it is achieved in a simple manner
with no moving parts required.

[0119] When the surface of the first terminal has chan-
nel(s) and the surface of the bushing has channel(s),
where these surfaces mate together when the bushing is
connected to the first terminal, the first terminal and the
bushing can be designed such that the channel(s) align -
thus forming a number of conduits equal in number to half
of the total number of channel(s) in the first terminal and
bushing. This provides for a design where the conduits
formed can large and where good electrical conduction
between the bushing and the terminal is maintained
because the amount of mating surfaces is maximised,
whilst convective air cooling is provided. However, the
channels need not align, where for example conduits are
formed from a channel on one side and a flat surface of
the mating surface on the other side, Thus, a number of
conduits formed can be equal to the total number of
channels of the bushing and the terminal. This provides
for a design where cooling can be provided over a max-
imised surface area of the end of the bushing and over a
maximised surface area of the end of the terminal, pro-
vided for an overall increased cooling effect via natural air
convection.

[0120] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the first terminal, a width of the one or more of
the at least one channel of the first terminal varies.
[0121] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the first terminal, a direction of the one or more
of the at least one channel of the first terminal varies.
[0122] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a width of the one or more of the at
least one channel of the bushing varies.

[0123] In an example, between the first open end and
the second open end of one or more of the at least one
channel of the bushing, a direction of the one or more of
the at least one channel of the bushing varies.

[0124] In an example, when the bushing in connected
to the circuit breaker pole part, the at least one channel of
the bushing is configured to align with the at least one
channel of the first terminal.
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[0125] In anexample, the system comprises a second
bushing. The second bushing comprises an end surface
90. The second bushing also comprises at least one
channel 100 in the end surface of the second bushing.
The at least one channel of the second bushing com-
prises a first open end at one end of the at least one
channel and a second open end at an opposite end of the
at least one channel such that air can enter the at least
one channel of the second bushing via the first open end
flow through the at least one channel of the second
bushing and exit the at least one channel of the second
bushing via the second open end. The second terminal
comprises an end surface 50. The second terminal also
comprises at least one channel 70 in the end surface of
the second terminal. The at least one channel of the
second terminal comprises a first open end at one end
of the at least one channel and a second open end at an
opposite the at least one channel such that air can enter
the atleast one channel of the second terminal via the first
open end flow through the at least one channel of the
second terminal and exit the at least one channel of the
first terminal via the second open end. The end surface of
the second bushing is configured to connect to the end
surface of the second terminal. When the end surface of
the second bushing is connected to the end surface of the
second terminal the air can flow through the at least one
channel of the second bushing, and the air can flow
through the at least one channel of the second terminal.
[0126] The second bushing can be identical to the first
bushing (the "first bushing" referred to as "bushing"
above).

[0127] In an example, when the second bushing is
connected to the circuit breaker pole part, the at least
one channel of the second bushing is configured to align
with the at least one channel of the second terminal.
[0128] In an example, in use the circuit breaker pole
part is configured to be positioned in a substantially
vertical orientation.

[0129] Inanexample,inuse the atleastone channel of
the first terminal is configured to be in a substantially
vertical orientation.

[0130] Inanexample, inuse the atleastone channel of
the second terminal is configured to be in a substantially
vertical orientation.

[0131] Inanexample, inuse the atleastone channel of
the bushing is configured to be in a substantially vertical
orientation.

[0132] Inanexample,inuse the atleastone channel of
the second bushing is configured to be in a substantially
vertical orientation.

[0133] Thus, the inventors realized that in effect exist-
ing circuit breaker pole parts and existing bushings that
connectto terminals of the circuit breaker pole parts could
be modified to provide cooling at or near the connection
points between the bushing and the terminals to which
they connect. This is achieved by providing open sided
channels in the end surfaces of the terminals of the pole
part and/or of the bushings to enable air to convect
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through the holes to provide cooling at the interface.
Alternatively or additionally holes can be drilled through
the terminals and/or the bushing, near to where the
connection is to be made, again enabling air to flow
through the holes via convection to provide cooling.
[0134] The new design of the terminal/bushing pro-
vides a volume of fresh air flowing through the connection
region naturally by convection, considerably helping the
removal of heat generated by the passage of high cur-
rents.

[0135] The new terminal /bushing design allows to
increase the heat dissipation surfaces all around the
system, maintaining and guaranteeing the contact be-
tween the two surfaces through which the current
passes.

[0136] The special channels (grooves) geometry and
the vertical orientation (introduced on both surfaces)
facilitates the effectiveness of natural ventilation, this
allows more heat to be removed in the same unit of time,
increasing the heat removal efficiency.

[0137] Thus, for alow voltage, medium voltage or high
voltage circuit breaker, the switching element and its
terminals are a part of the main circuit which must be
cooled due to ohmic losses at nominal current. The cool-
ing makes it necessary to conduct the heat losses to the
ambient air. The new design of the terminals of the circuit
breaker pole part and of the bushings that connect to
those terminals, enabling cold air to flow through the
connection regions and extract heat from the terminals.
[0138] Advantages of this new design is that the circuit
breaker overall dimensions will remain unchanged, from
dielectric point of view, it has no impact, and cooling is
provided enabling the required standards to be met and
increase current loads to be utilized, because improved
cooling is provided.

[0139] Altogether this device improves the thermal
behavior of the pole part and bushing and allows higher
ratings in a natural way.

Reference Numerals

[0140]

10 Circuit breaker pole part

20 First terminal of the circuit breaker pole part

30 Second terminal of the circuit breaker pole part

40 End surface of the first terminal of the circuit
breaker pole part

50 End surface of the second terminal of the circuit
breaker pole part

60 Channels or conduits in the first terminal of the
circuit breaker pole part
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10

70 Channels or conduits in the second terminal of
the circuit breaker pole part

80 Bushing
90 End surface of the bushing

100 Channels or conduits in the bushing

[0141] 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 in
practicing a claimed invention, from a study of the draw-
ings, the disclosure, and the dependent claims.

Claims
1. Acircuit breaker pole part (10), comprising:

- a first terminal (20);
- a second terminal (30);

wherein the circuit breaker pole part com-
prises a fixed contact and a moveable con-
tact, wherein the first terminal is electrically
connected to the fixed contact or the move-
able contact, and wherein the second term-
inal is electrically connected to the fixed
contact or the moveable contact being the
contact to which the first terminal is not
electrically connected;

wherein the first terminal comprises at least
one conduit or at least one channel (60);
and

wherein the at least one conduit or the at
least one channel comprises a first open
end at one end of the at least one conduit or
the at least one channel and a second open
end at an opposite end of the least one
conduit or the at least one channel such
that air can enter the at least one conduit
or the at least one channel via the first open
end flow through the at least one conduit or
the atleast one channel and exit the at least
one conduit or the at least one channel via
the second open end.

2. Circuitbreaker pole partaccording to claim 1, where-
in the at least one conduit or the at least one channel
is at least one conduit, and wherein the at least one
conduit between the first open end and the second
open end has side wall surfaces formed only by the
first terminal.



19 EP 4 564 390 A1 20

Circuitbreaker pole partaccording to claim 1, where-
inthe atleast one conduit or atleast one channel is at
least one channel in an end surface (40) of the first
terminal.

Circuitbreaker pole part according to claim 3, where-
in between the first open end and the second open
end of one or more of the at least one channel, a
width of the one or more of the at least one channel
varies, and/or wherein between the first open end
and the second open end of one or more of the at
least one channel, a direction of the one or more of
the at least one channel varies.

Circuit breaker pole part according to any of claims
3-4, wherein a bushing (80) is configured to connect
to the first terminal, wherein an end surface (90) of
the bushing touches the end surface of the first
terminal, and wherein when connected the air can
enter the at least one channel via the first open end
flow through the at least one channel and exit the at
least one channel via the second open end.

Circuit breaker pole part according to any of claims
1-5, wherein the second terminal comprises at least
one conduit or atleast one channel (70); and wherein
the at least one conduit or the at least one channel of
the second terminal comprises a firstopen end and a
second open end such that air can enter the at least
one conduit or the at least one channel via the first
open end of the at least one conduit or the at least
one channel of the second terminal flow through the
at least one conduit or the at least one channel and
exit the at least one conduit or the at least one
channel via the second open end of the at least
one conduit or the atleast one channel of the second
terminal.

Abushing (80) for a circuit breaker pole part (10), the
circuit breaker pole part comprising a first terminal
(20), and a second terminal (30), wherein the circuit
breaker pole part comprises a fixed contact and a
moveable contact, wherein the first terminal is elec-
trically connected to the fixed contact or the move-
able contact, wherein the second terminal is electri-
cally connected to the fixed contact or the moveable
contact being the contact to which the first terminal is
not electrically connected; wherein the first terminal
comprises an end surface (40), and wherein the
second terminal comprises an end surface (50); and

wherein the bushing comprises:
- atleast one conduit or at least one channel
(100); and

- an end surface (90);

wherein the at least one conduit or the at least
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10.

1.

12.

one channel comprises a first open end at one
end of the atleast one conduit or the at least one
channel and a second open end at an opposite
end of the least one conduit or the at least one
channel such that air can enter the at least one
conduit or the at least one channel via the first
open end flow through the atleast one conduit or
the atleast one channel and exit the at least one
conduit or the at least one channel via the sec-
ond open end; and

wherein the end surface (90) of the bushing is
configured to connect to the end surface of the
first terminal of the circuit breaker pole part
and/or the end surface of the second terminal
of the circuit breaker pole part.

Bushing according to claim 7, wherein the at least
one conduit or at least one channel is at least one
conduit, and wherein the at least one conduit be-
tween the first open end and the second open end
has side wall surfaces formed only by the bushing.

Bushing according to claim 7, wherein the at least
one conduit or the atleast one channel is atleast one
channel in the end surface (90) of the bushing.

Bushing according to claim 9, wherein between the
first open end and the second open end of one or
more of the at least one channel of the bushing, a
width of the one or more of the at least one channel
varies; and/or wherein between the first open end
and the second open end of one or more of the at
least one channel of the bushing, a direction of the
one or more of the at least one channel varies.

Bushing according to any of claims 9-10, wherein the
end surface of the bushing is configured to connect to
the end surface of the first terminal, wherein the end
surface (90) of the bushing touches the end surface
of the first terminal, and wherein the air can enter the
at least one channel via the first open end flow
through the at least one channel and exit the at least
one channel via the second open end and/or wherein
the end surface of the bushing is configured to con-
nect to the end surface of the second terminal,
wherein the end surface (90) of the bushing touches
the end surface of the second terminal, and wherein
the air can enter the at least one channel via the first
open end flow through the at least one channel and
exit the at least one channel via the second open
end.

A circuit breaker system, comprising:

- a circuit breaker pole part (10); and
- a bushing (80);

wherein the bushing is configured to con-
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nect to the circuit breaker pole part;
wherein the circuit breaker pole part com-
prises a first terminal (20), and a second
terminal (30);

wherein the circuit breaker pole part com-
prises a fixed contact and a moveable con-
tact, wherein the first terminal is electrically
connected to the fixed contact or the move-
able contact, and wherein the second term-
inal is electrically connected to the fixed
contact or the moveable contact being the
contact to which the first terminal is not
electrically connected;

wherein the first terminal comprises an end
surface (40);

wherein the first terminal comprises at least
one channel (60) in the end surface of the
first terminal; and

wherein the at least one channel of the first
terminal comprises a first open end at one
end ofthe atleast one channel and asecond
open end at an opposite the at least one
channel such that air can enter the at least
one channel of the first terminal via the first
open end flow through the at least one
channel of the first terminal and exit the at
least one channel of the first terminal via the
second open end;

wherein the bushing comprises an end sur-
face (90);

wherein the bushing comprises at least one
channel (100) in the end surface of the
bushing;

wherein the at least one channel of the
bushing comprises a first open end at one
end ofthe atleastone channel and asecond
open end at an opposite end of the at least
one channel such that air can enter the at
least one channel of the bushing via the first
open end flow through the at least one
channel of the bushing and exit the at least
one channel of the bushing via the second
open end; and

wherein the end surface of the bushing is
configured to connect to the end surface of
the first terminal, wherein when connected
the air can flow through the at least one
channel of the bushing, and wherein the
air can flow through the atleast one channel
of the first terminal.

13. Circuit breaker system according to claim 12, where-
inwhen the bushing in connected to the circuit break-
er pole part, the atleast one channel of the bushing is
configured to align with the at least one channel of
the first terminal.

14. Circuit breaker system according to any of claims

10

15

20

25

30

35

40

45

50

55

12

12-13, wherein the system comprises a second
bushing,

wherein the second bushing comprises an end
surface (90);

wherein the second bushing comprises at least
one channel (100) in the end surface of the
second bushing;

wherein the at least one channel of the second
bushing comprises afirst open end at one end of
the at least one channel and a second open end
at an opposite end of the at least one channel
such that air can enter the atleast one channel of
the second bushing via the first open end flow
through the at least one channel of the second
bushing and exit the at least one channel of the
second bushing via the second open end;
wherein the second terminal comprises an end
surface (50);

wherein the second terminal comprises at least
one channel (70) in the end surface of the sec-
ond terminal; and

wherein the at least one channel of the second
terminal comprises afirstopen end at one end of
the at least one channel and a second open end
atan opposite the at least one channel such that
air can enter the at least one channel of the
second terminal via the first open end flow
through the at least one channel of the second
terminal and exit the at least one channel of the
first terminal via the second open end; and
wherein the end surface of the second bushing
is configured to connect to the end surface of the
second terminal, wherein when connected the
air can flow through the at least one channel of
the second bushing, and wherein the air can flow
through the at least one channel of the second
terminal.

15. Circuit breaker system according to claim 14, where-
in when the second bushing is connected to the
circuit breaker pole part, the at least one channel
of the second bushing is configured to align with the
at least one channel of the second terminal.
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Direction of hot air flow from pole contact - B
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Direction of hot air flow from pole contact - B
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Direction of hot air flow from bushing - B
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Direction of hot air flow from bushing - B
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Direction of hot air flow from bushing - B

Direction of natural colder air flow into bushing - A

Fig. 5
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