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DESCRIPTION

FIELD

[0001] The present invention belongs to the field of electrical power devices and relates to a
disconnector with an anti-icing arrangement, and more particularly, to a disconnector with an
earthing switch and an anti-icing arrangement.

BACKGROUND

[0002] A disconnector is a switching device that could provide, at an opening position, an
Insulation distance between contacts conforming to specified requirements and a distinct
disconnection sign and could withstand, at a closing position, currents under a normal circuit
condition and currents under an abnormal condition (e.g., short circuit) within a specified time.
The disconnector is an important switching device in an electrical power system and its primary
function Is to ensure safety during maintenance of high-voltage electrical devices and
apparatuses and to isolate the voltage.

[0003] In high latitude areas, such as northern cold regions, the temperature Is quite low In
winter and the operating environment is harsh. The ice and snow that cover the outdoor
disconnector for a long time will impact reliability of opening and closing actions of the switch,
such that contacts of the disconnector are separated by ice and cannot be completely
conducted, which disables operations and threatens operation of electrical power systems and
safety of power grids.

[0004] To solve the ice coating issues, the existing disconnector, while closing, usually enables
the contact to have ice-breaking functionality. For example, when the moving contact and the
static contact of the disconnector are being closed, a clamping and sliding procedure occurs to
break the ice layer. However, this method for breaking the icing with an increased clamping
force of the contact can only break the icing of a certain thickness, and cause wear of contacts,
Increase In operating force and a higher rigidity requirement. Besides, it also increases output
torque of mechanisms and has a defect of higher costs. In the northern cold regions, the
outdoor disconnector might be covered with an ice layer of up to 20mm or more, whereas the
existing disconnector can hardly ensure normal operations even in an environment with icing of
10mm. Thus, it might impact operation of electrical power devices In a cold and freezing
environment and cannot ensure safe and stable operations of the entire electrical system. The
high-voltage disconnector even cannot open or close when the icing is heavy.

[0005] In order to solve this problem, the prior art also provides a light energy ice-breaking
auxiliary arrangement. That Is, solar energy Is gathered and Incident to a light-to-heat
converter to convert light energy to thermal energy and achieve a purpose of breaking ice by
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heating. However, this light energy ice-breaking auxiliary arrangement and the heat ice-
breaking auxiliary arrangements based on other principles have complex structure and lower
reliability, and thus cannot meet needs of actual operations.

[0006] US 7 223 928 B2 discloses an ice-protection arrangement to protect an electrical switch
from deleterious effects of ice formation including a shield assembly movably mounted about a

pivot point.

[0007] CN 2 819 422 Y discloses a cut-type dust UHV disconnector with contacts having a
dustproof effect.

[0008] CN 202 650 941 U discloses a high-voltage isolation switch Including a rotating
Insulated son and post insulator between a moving contact and a base.

[0009] RU 2 234 159 C1 discloses a disconnector including a contact element protected
against icing by a first and a second casing In fixed positions to the contact element.

[0010] To satisfy the usage requirements of disconnector in northern cold regions, an outdoor
disconnector with anti-icing function is in urgent need in the prior art, which still can perform
reliable mechanical operations when the ice layer reaches a thickness of 20mm at most.

SUMMARY

[0011] The purpose of the present invention is to solve the problem existing in the prior art and
provide a disconnector with an anti-icing arrangement, such that the opening and closing
actions of the outdoor disconnector can be performed reliably, thereby ensuring normal
operation of the disconnector in high and cold regions.

[0012] The solution of the present Invention provides a disconnector with an anti-icing
arrangement as set forth in claim 1. The disconnector comprises a main blade moving contact,
a main blade arm, a main blade static contact and a main blade transmission arrangement that
drives the main blade arm to move. The disconnector further comprises a main blade anti-icing
arrangement that includes a main blade anti-icing shield and a main blade anti-icing shield
transmission arrangement, wherein the main blade anti-icing shield transmission arrangement
drives the main blade anti-icing shield such that the main blade anti-icing shield shields the
main blade moving contact in an opening operation to keep ice and snow and rainwater from
covering a surface of the main blade moving contact and moves away from the main blade
moving contact in a closing operation, to enable the main blade moving contact to be
contacted with the static contact.

[0013] According to a preferred embodiment of the present invention, the main blade anti-icing
transmission arrangement comprises a joint and a transmission shaft, one end of the
transmission shaft being connected via the joint to the main blade arm for moving along with
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the main blade arm, and another end of the transmission shaft being connected to the main
blade anti-icing shield.

[0014] According to the present invention, the main blade anti-icing shield transmission
arrangement comprises a main blade slide rail secured on the main blade arm for enabling the
main blade anti-icing shield to move along the main blade slide rall.

[0015] According to a preferred embodiment of the present invention, the main blade anti-icing
shield includes a first part and a second part. The first part has an opening greater than an
opening of the second part, to prevent movement of the main blade anti-icing shield from being
blocked by an ice layer covering the main blade moving contact or the main blade arm during
transition from an opened position to a closed position.

[0016] According to a preferred embodiment of the present invention, the main blade anti-icing
shield has a cross section of arc, inverted U-shape, inverted V-shape, an upper half of a
trapezoid or any combination thereof, for reliably shielding the main blade moving contact and
facilitating fall of ice and snow and rainwater therefrom.

[0017] According to a preferred embodiment of the present invention, the main blade anti-icing
arrangement further comprises a static contact anti-icing shield for shielding the main blade
static contact and keeping ice and snow and rainwater from covering a surface of the main
blade static contact.

[0018] According to a preferred embodiment of the present invention, the main blade static
contact comprises a fitting, an aluminum stranded wire, a clamp fitting and a static contact
copper bar, the static contact anti-icing shield being used for shielding the static contact copper
bar.

[0019] According to a preferred embodiment of the present invention, the static contact anti-
iIcing shield has a cross section of arc, inverted U-shape, inverted V-shape, an upper half of a
trapezoid or any combination thereof, for reliably shielding the main blade static contact and
facilitating fall of ice and snow and rainwater therefrom.

[0020] According to a preferred embodiment of the present invention, the disconnector further
comprises a mounted earthing switch including an earthing switch static contact, an insulator,
an earthing blade, a moving contact and a base. The earthing switch further comprises an
earthing switch anti-icing arrangement having an earthing switch anti-icing shield and an
earthing switch anti-icing shield transmission arrangement, wherein the earthing switch anti-
iIcing shield transmission arrangement drives the earthing switch anti-icing shield so that the
earthing switch anti-icing shield shields the earthing switch moving contact in the opened
position to keep ice and snow and rainwater from covering a surface of the earthing switch
moving contact, and moves away from the earthing moving contact in the closing operation to
enable the earthing switch moving contact to be contacted with the earthing switch static
contact.
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[0021] According to a preferred embodiment of the present invention, the earthing switch anti-
Icing shield transmission arrangement comprises a crank and a connecting rod, one end of the
earthing switch being connected to the base, the crank being connected between the base and
the earthing switch, one end of the connecting rod being secured on the earthing switch and
another end of the connecting rod being connected to the earthing switch anti-icing shield.

[0022] According to a preferred embodiment of the present invention, the earthing blade anti-
iIcing shield transmission arrangement comprises an earthing blade slide rail secured on the
earthing blade for enabling the earthing blade anti-icing shield to move along the earthing
blade slide ralil.

[0023] According to a preferred embodiment of the present invention, the earthing switch anti-
iIcing shield comprises a front segment and a rear segment, and the front segment has an
opening greater than that of the rear segment to prevent movement of the earthing switch anti-
Icing shield from being blocked by an ice layer covering the earthing switch moving contact or
the earthing switch during transition from the opened position to the closed position.

[0024] According to a preferred embodiment of the present invention, the earthing switch anti-
Icing shield has a cross section of arc, inverted U-shape, inverted V-shape, an upper half of a
trapezoid or any combination thereof, for reliably shielding the earthing blade moving contact
and facilitating fall of ice and snow and rainwater therefrom.

[0025] The isolated switch with an anti-icing arrangement of the present invention has
advantages such as simple and compact structure, convenient operation, reliable actions and
the like. A sealed space Is formed above the moving contact by mounting a shield on the
moving contact blade to keep water and snow from covering the surface, which causes the
moving contact being not covered by an ice layer and closing operations requiring less labor.
Since the present invention further implements driving of the anti-icing arrangement by smartly
using the transmission arrangement of the disconnector per se, the disconnector with an anti-
iIcing device of the present invention has a rather compact structure. Besides, the anti-icing
arrangement of the present invention can flexibly employ various shapes and dimensions
without changing the working principle, thereby adapting to different disconnector with a strong
universality. In addition, the anti-icing arrangement of the present disclosure can be
conveniently mounted on the existing disconnector as a component and achieve a technical
effect of anti-icing without replacing the existing disconnector with a new disconnector with an
anti-icing arrangement, thereby substantially saving the cost of reforming the existing device.

[0026] To sum up, the technical solution of the present invention significantly improves stability
and reliability of the disconnector in high and cold regions. The present invention not only can
be suitable for products with 10mmm icing, but also further fills a gap In products for over
20mm icing. Meanwhile, the present invention Is strongly universal, can be applied into various
disconnectors, and also can conveniently reform the existing disconnectors using the solution
of the present disclosure.
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[0027] The present invention will be further described hereinafter with reference to drawings
and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The following drawings are given to better illustrate embodiments of the present
iInvention. It is to be understood that the drawings only illustrate preferred embodiments of the
present invention In an exemplary manner and the drawings should not be Interpreted as
limitations to the present invention, wherein:

Fig. 1 1s an overall schematic diagram of a disconnector at an opened position according to a
preferred embodiment of the present invention;

Fig. 2 Is an overall schematic diagram of a disconnector at a closed position according to a
preferred embodiment of the present invention;

Fig. 3 1s a front view of a disconnector at a closed position according to a preferred
embodiment of the present invention;

Fig. 4 1s a stereogram of a disconnector at a closed position according to a preferred
embodiment of the present invention;

Fig. 5A I1s a stereogram of an anti-icing shield of a disconnector or an earthing switch according
to a preferred embodiment of the present invention; Fig. 5B Is a stereogram of an anti-icing
shield of a disconnector or an earthing switch according to a further preferred embodiment of
the present invention;

Fig. 6 Is a stereogram of a main blade static contact of a disconnector according to a preferred
embodiment of the present invention;

Fig. 7 Is an overall structure diagram of an earthing switch of a disconnector according to a
preferred embodiment of the present invention;

Fig. 8 1s a front view of an earthing switch of a disconnector according to a preferred
embodiment of the present invention;

Fig. 9 1s a schematic diagram of an earthing switch of a disconnector at an opening position
according to a preferred embodiment of the present invention,;

Fig. 10 1s a schematic diagram of an earthing switch of a disconnector at a middle position
according to a preferred embodiment of the present invention; and

Fig. 11 1s a schematic diagram of an earthing switch of a disconnector at a closed position
according to a preferred embodiment of the present invention.
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[0029] Throughout the description and drawings, same reference signs indicate the same or
similar features or elements.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] Hereinafter, example solutions of the present invention will be explained in details with
reference to the following description and the drawings. The drawings of the present
application are not made exactly according to actual dimensions of the solutions according to
embodiments, and changes regarding dimensions should not be interpreted as limitations to
the present invention. "As illustrated in Fig...." or the like used hereinbelow refers to description
of a particular technical feature with reference to a certain drawing. However, It should not be
understood that this particular technical feature or its equivalent is included in this drawing only.

[0031] In the following description, some direction terms such as "left,” "right,” "up,” "down,"
"front” and "back” and the like only denote a direction indicated with reference to the drawings.
However, when the application scenario varies, the directions represented by the direction
terms will change accordingly. Terms, such as "first,” "second"” and the like describe a plurality
of components but do not mean any sequence among the components and these terms only
aim to distinguish one component from another.

[0032] Figs. 1-3 lllustrate a disconnector with an anti-icing arrangement according to an
embodiment of the present invention. A sealed space Is formed above a moving contact to
keep water and snow from covering the surface of the moving contact, such that the moving
contact is not covered with an ice layer and a closing operation becomes more reliable.

[0033] The disconnector includes a main blade moving contact 1, a main blade arm 3, a main
blade static contact 5 and a main blade transmission arrangement 4 that drives the main blade
arm 3 to move. A main blade anti-icing device includes a main blade anti-icing shield 2 and a
main blade anti-icing shield transmission arrangement that drives the main blade anti-icing
shield 2. In an opened position, the main blade anti-icing shield 2 can shield the main blade
moving contact 1 as Iillustrated in Fig. 1, so as to keep ice and snow and rainwater from
covering the surface of the main blade moving contact 1. In a closed position, the main blade
anti-icing shield 2 can move away from the main blade moving contact 1 as illustrated in Figs.
2-3, such that the main blade moving contact 1 can reliably contact the main blade static
contact 5.

[0034] The anti-icing arrangement will be described Iin details with reference to Figs. 4-5. It
should be understood that all of descriptions are only given as examples and those skilled In
the art, after review of contents of the present invention, can make various changes or
modifications to the contents introduced herein. For the sake of simplicity, the text will not
enumerate all possible changes, modifications or equivalents, but these changes, modifications
or equivalents should certainly be included within disclosure and protection scope of the
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present invention.

[0035] FIg. 4 1s a stereogram of the disconnector at a closed position according to an
embodiment of the present Invention. The main blade anti-icing shield transmission
arrangement can be any suitable transmission mechanisms, and preferably a structure similar
to a slider crank, I.e., including a joint 6 and a transmission shaft 8. The transmission shaft 8
has one end connected via the joint 6 to the main blade arm 3 to move along with the main
blade arm 3 and another end connected to the main blade anti-icing shield 2 to drive the main
blade anti-icing shield 2 to move. To further regulate movement track of the main blade anti-
iIcing shield 2, the main blade anti-icing shield transmission arrangement includes a main blade
slide rail 7 secured on the main blade arm 3, such that the main blade anti-icing shield 2
moves along the main blade slide rail 7.

[0036] In order to avoid block from other positions (for example, block from the ice layer
covering the main blade arm 3) while the main blade anti-icing shield 2 is moving away from
the main blade moving contact 1, which affects the main blade anti-icing shield 2 to smoothly
concede the contact position of the moving and static contacts, and in order to better
Implement reliable operation of the disconnector, an icing conceding structure can also be
provided on the main blade anti-icing shield 2 as illustrated in Fig. 5A to achieve reliable
movement of the main blade anti-icing shield 2. The main blade anti-icing shield 2 can include
a first part 18 and a second part 19, wherein the first part 18 has an opening greater than that
of the second part 19, so as to prevent movement of the main blade anti-icing shield 2 from
being blocked by the ice layer covering the main blade moving contact 1 or the main blade arm
3 during transition from the opened status to the closed status. The main blade anti-icing shield
2 also can be configured in a shape of an arc as illustrated in Fig. 5B. Thus, the interior space
of the main blade anti-icing shield 2 has an admissible opening greater than an iced contour of
un shielded part of the main blade arm 3 or the main blade moving contact 1, which, likewise,
can prevent movement of the main blade anti-icing shield 2 from being blocked by the ice layer
covering the main blade moving contact 1 or the main blade arm 3 during transition from the
opened position to the closed position.

[0037] The main blade anti-icing shield 2 of the present invention can have various appropriate
shapes as long as it can reliably shield the main blade moving contact 1. Preferably, the main
blade anti-icing shield 2 has a cross section of arc, inverted U-shape, inverted V-shape, an
upper half of the trapezoid or any combination thereof, which may facilitate the fall of ice and
snow and rainwater therefrom.

[0038] To better understand the present invention, an operation procedure of the disconnector
with an anti-icing arrangement of the present invention will be briefly described below with
reference to Figs. 1-5.

[0039] When a closing operation 1s performed at the opening position, the main blade
transmission arrangement 4, which is actuated by the mechanism, drives the main blade arm 3
to move upward as a whole, and the main blade moving contact 1 on the main blade arm will
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continue the closing operation to contact the main blade static contact 5 and complete the
closing operation. In the opened position, the main blade anti-icing shield 2 shields outdoor
rainwater and snow, and this keeps rain and water from directly covering the main blade
moving contact 1. VWhen the closing operation 1s being performed, the slider crank structure at
the anti-icing shield 2 is also driven due to driving of the main blade arm 3, such that the anti-
iIcing shield 2 slowly moves away from the moving contact blade and the moving contact blade
reliably contacts the main blade static contact 5 during the closing procedure, thereby
completing the closing operation of the disconnector.

[0040] Cooperation of the main blade anti-icing shield transmission arrangement and the main
blade anti-icing shield also can be implemented by other transmission mechanisms, for
example, by directly driving the main blade anti-icing shield to move through an additional
transmission arrangement. It is, not limited to jointly driving them by the main blade
transmission arrangement and it works as long as the anti-icing arrangement reliably shields
the moving contact and concedes the contact position of the moving and static contacts during
contacting. However, those skilled in the art can understand that structure of the present
Invention becomes more compact and the cost gets much lower when the transmission
arrangement of the disconnector per se Is utilized to realize driving of the anti-icing
arrangement. The transmission shaft is not limited to being secured on the main blade arm
even If the transmission arrangement of the disconnector per se is utilized, and it also can be
directly connected to and driven by the main blade transmission arrangement.

[0041] The disconnector with an anti-icing arrangement of the present Invention has
advantages, such as simple and compact structure, convenient operation, reliable actions and
the like. A sealed space I1s formed above the moving contact by mounting a shield on the
moving contact blade to keep water and snow from covering the surface, such that the moving
contact i1s not covered with an ice layer and the closing operation costs less labor. The present
iInvention significantly improves stability and reliability of the disconnector in high and cold
regions. It is not only can be suitable for a product with 10mmm icing, but also further fills the
gap In products for over 20mm icing. Meanwhile, the present invention is strongly universal,
can be applied into various disconnectors, and also can conveniently reform the existing
disconnectors using the anti-icing arrangement assembly.

[0042] Furthermore, the static contact 5 also can further include an anti-icing arrangement to
better ensure reliable contact between the moving and static contacts. As illustrated in Fig. 6,
the main blade anti-icing arrangement also includes a static contact anti-icing shield 22, which
can shield the main blade static contact 5 and keep ice and snow and rainwater from covering
the surface of the main blade static contact 5.

[0043] In order to better understand the present invention, a common main blade static
contact 5 Is taken as an example. The main blade static contact 5 Includes a fitting 21, an
aluminum stranded wire 23, a clamp fitting 24 and a static contact copper bar 25. As illustrated
IN Fig. 6. The static contact anti-icing shield 22 can be secured on any positions above the
static contact copper bar 25, e.g., secured on the fitting 21 and the aluminum stranded wire 23,
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to shield the static contact copper bar 25, and effectively protect the static contact copper bar
25 such that the ice and snow Is not accumulated thereon and causes constant growth of ice
layers.

[0044] The static contact anti-icing shield 22 of the present invention can have various
appropriate shapes as long as it can reliably shield the main blade static contact 5. Preferably,
it can have a cross section of arc, inverted U-shape, inverted V-shape, an upper half of the

trapezoid, or any combination thereof, which facilitates the fall of ice and snow and rainwater
therefrom.

[0045] The disconnector also can be additionally mounted with an earthing switch. When 1t is
required to operate the disconnector, the disconnector opens; when the disconnector iIs
opened In place, an interlocking arrangement between the disconnector and the earthing
switch I1s opened and the earthing switch can be operated at this time. An operating structure
that operates the earthing switch causes the moving contact and the static contact of the
earthing switch to engage, and the earthing switch additionally mounted on the disconnector is
grounded at this moment, which could realize a ground protection for other devices connected
to the disconnector. Meanwhile, the interlocking arrangement also ensures that the
disconnector itself cannot be closed. However, this additionally mounted earthing switch also
faces the icing Iissue.

[0046] Fig. 7 Illustrates a structure of an earthing switch additionally mounted on the
disconnector, including an earthing blade static contact 9, an insulator 10, an earthing blade
13, an earthing blade moving contact 12 and a base 11. To reliably implement grounding, the
earthing switch also can further include an earthing blade anti-icing shield 14 and an earthing
blade anti-icing shield transmission arrangement for driving the earthing blade anti-icing shield
14. In the opened status, the earthing blade anti-icing shield 14 shields the earthing blade
moving contact 12, to keep ice and snow and rainwater from covering the surface of the
earthing blade moving contact 12. In the closed position, the earthing blade anti-icing shield 14
moves away from the earthing blade moving contact 12 , such that the earthing blade moving
contact 12 can contact the earthing blade static contact 9.

[0047] Fig. 8 Is a front view of the earthing switch of the disconnector at the opening position
according to embodiments of the present invention. The earthing blade anti-icing shield
transmission arrangement can be implemented by any suitable transmission mechanisms, and
preferably a structure similar to a slider crank including a crank 17 and a connecting rod 15.
One end 13 of the earthing blade iIs connected on the base 11; the crank 17 Is connected
between the base 11 and the earthing blade 13; and the connecting rod 15 has one end
secured to the earthing blade 13 and another end connected to the earthing blade anti-icing
shield 14. To further regulate movement track of the earthing blade anti-icing shield 14, the
earthing blade anti-icing shield transmission device further can include an earthing blade slide
rall 16 secured on the earthing blade 13, such that the earthing blade anti-icing shield 14
moves along the earthing blade slide rail 16.
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[0048] In order to avoid block from other positions (e.g., block from the ice layer covering the
earthing blade 13) while the earthing blade anti-icing shield 14 i1s moving away from the
earthing blade moving contact 12, which affects the earthing blade anti-icing shield 14 to
smoothly concede the contact position of the moving and static contacts, and in order to better
Implement reliable operation of the earthing switch, the earthing blade anti-icing shield 14 also
can have a structure of the earthing blade anti-icing shield as illustrated in Fig. 5A, 1.e., an icing
conceding structure being provided on the earthing blade anti-icing shield 14 to achieve
reliable movement of the earthing blade anti-icing shield 14. The earthing blade anti-icing
shield 14 can Include a front segment and a rear segment, and the front segment has an
opening greater than that of the rear segment, so as to prevent movement of the earthing
blade anti-icing shield 14 from being blocked by the ice layer covering the earthing blade
moving contact 12 or the earthing blade 13 during transition from the opened position to the
closed position. The earthing blade anti-icing shield 14 also can be configured in a shape of an
arc as lllustrated in Fig. 5B. Thus, the interior space of the earthing blade anti-icing shield 14
have an admissible opening greater than an iced contour of the unshielded part of the earthing
blade 13 or the earthing blade moving contact 12, which, likewise, can prevent movement of
the earthing blade anti-icing shield 14 from being blocked by the ice layer covering the earthing
blade moving contact 12 or the earthing blade 13 during transition from the opened position to
the closed position.

[0049] The earthing blade anti-icing shield 14 of the present Invention can have any
appropriate shape as long as it can reliably shield the earthing blade moving contact 12.
Preferably, the earthing blade anti-icing shield 14 has a cross section of arc, inverted U-shape,

Inverted V-shape, an upper half of the trapezoid or any combination thereof, which facilitates
fall of ice and snow and rainwater.

[0050] To better understand the present invention, operating procedures of the earthing switch
of the disconnector having an anti-icing arrangement of the present invention will be briefly
described below with reference to Figs. 8-11. In fact, the earthing switch I1s a slider crank
structure and for facilitating explanation, the crank 17 is indicated by AB, the connecting rod 15
IS Indicated by EF, one end of the earthing blade Is indicated by CD, the moving contact is
Indicated by FG and the anti-icing shield is indicated by FH.

[0051] As lllustrated In Fig. 9, the shield Indicated by FH can shield the moving contact
Indicated by FG from ice or rainwater in the opened operation, so as to protect the moving
contact. The anti-icing shield FH Is covered with ice of a certain thickness after icing, and at
this time, the earthing blade is driven by the operating mechanism to close.

[0052] As lllustrated In Fig. 10, the earthing blade, at a middle position, Is driven by the
operating mechanism to move towards the closing position. Due to operations of the slider
crank structure, the F point generates relative movement on CG and CF Is shortened, which
drags the shield indicated by FH to move and exposes the position of the moving contact
Indicated by FG to the outside.
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[0053] As lllustrated In Fig. 11, when the closing operations continue to reach the closing
position, the anti-icing shield indicated by FH exposes the moving contact indicated by FG,
such that the moving contact indicated by FG can contact the earthing blade static contact.

[0054] Thus, the overall movement can be similar to a movement that the crank AB rotates as
a drive crank such that the slider F slidably moves along the DG rod.

[0055] Cooperation of the earthing blade anti-icing shield transmission arrangement and the
earthing blade anti-icing shield also can be Iimplemented by any other transmission
mechanism, for example, by directly driving the earthing blade anti-icing shield to move
through an additional transmission arrangement. It is not limited to be jointly driving them by
the earthing blade, and it works as long as the anti-icing arrangement reliably shields the
moving contact and concedes a contact point of the moving and static contacts during
contacting. However, those skilled in the art can understand that structure of the present
Invention becomes more compact and the cost gets lower when the transmission arrangement
of the earthing switch per se i1s utilized to realize driving of the anti-icing arrangement. The
transmission shaft is not limited to the slider crank structure even If the transmission
arrangement of the earthing switch per se is utilized, and it also can adopt, for example, any
other connection that can convert rotation and movement with each other.

[0056] The above technical solutions can be combined according to requirements to achieve
the optimal technical effects.

[0057] The above description 1s just made for principles and preferred embodiments of the
present invention. It should be noted that although preferred embodiments and drawings of the
present invention have been disclosed for the purpose of explaining the present invention,
those skilled In the art can make various substitutions, alterations and modifications without
deviating from the scope of the present invention which is defined by the attached claims.
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AFBRYDER MED AFISNINGSANORDNING

PATENTKRAV

1.  Afbryder med en afisningsindretning, der omfatter:

en beveaegelig hovedklingekontakt (1),

en hovedklingearm (3),

en statisk hovedklingekontakt (5),

en hovedklingetransmissionsindretning (4), der driver hovedklingearmen (3) til at
bevasge sig,

en hovedklingeafisningsindretning, der iIndbefatter en
hovedklingeafisningsafskaarmning (2), og

en hovedklingeafisningsafskaermningstransmissionsindretning, der omfatter en
hovedklingeskydeskinne (7), der er fastgjort pa den bevaegelige hovedklingekontakt (1)
for at gere det muligt for hovedklingeafisningsafskaearmningen (2) at bevaege sig langs
hovedklingeskydeskinnen (7),

hvor hovedklingeafisningsafskaarmningstransmissionsindretningen er tilpasset til at
drive hovedklingeafisningsafskaarmningen (2), saledes at
hovedklingeafisningsafskaermningen (2) afskaermer den bevasgelige
hovedklingekontakt (1) i en abningsproces for at forhindre is og sne og regnvand i at
daekke en overflade af den bevaegelige hovedklingekontakt (1) og bevasger sig vaek fra
den bevaegelige hovedklingekontakt (1) 1 en lukningsproces for at gere det muligt for
den bevasgelige hovedklingekontakt (1) at komme 1 kontakt med den statiske
hovedklingekontakt (5).

2. Afbryder ifslge krav 1, kendetegnet ved, at:
hovedklingeafisningstransmissionsindretningen omfatter en samling (6) o0g en
transmissionsaksel (3),

hvor den ene ende af transmissionsakslen (8) er forbundet via samlingen (6) til
hovedklingearmen (3) for at bevaege sig sammen med hovedklingearmen (3), og

hvor den anden ende af transmissionsakslen (8) er forbundet med

hovedklingeafisningsafskaermningen (2).

3. Afbryder ifelge krav 1, kendetegnet ved, at:

hovedklingeafisningsafskaarmningen (2) omfatter en ferste del (18) og en anden
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del (19), og

den farste del (18) har en abning, der er starre end abningen af den anden del (19), for
at fornindre, at bevaegelse af hovedklingeafisningsafskeermningen (2) blokeres af et
Islag, der daekker den beveegelige hovedklingekontakt (1) eller hovedklingearmen (3)

under overgang fra den abnede position til den lukkede position.

4.  Afbryder ifelge krav 1, kendetegnet ved, at:

hovedklingeafisningsafskaarmningen (2) har et tveersnit | form af en bue, omvendt U-
form, omvendt V-form, en svre halvdel af en trapezform eller en hvilkken som helst
kombination deraf til palidelig afskeermning af den bevaegelige hovedklingekontaktf (1)

og fremme af fald af is 0g sne og regnvand derfra.

5. Afbryder ifelge krav 1, kendetegnet ved, at:

hovedklingeafisningsindretningen endvidere omfatter en statisk
kontaktafisningsafskeermning (22) til at afskaerme den statiske hovedklingekontakt (5)
og forhindre i1s og sne og regnvand | at daekke en overflade af den statiske
hovedklingekontakt (5).

6. Afbryder ifelge krav 5, kendetegnet ved, at:

den statiske hovedklingekontakt (5) omfatter et beslag (21), en aluminiumstrenget
ledning (23), et klemmebeslag (24) og et statisk kontaktkobberrar (25), idet den statiske
kontaktafisningsafskeermning (22) er tilpasset til afskaeermning af det statiske
kontaktkobberrar (25).

/. Afbryder ifelge krav 5, kendetegnet ved, at:

den statiske kontaktafisningsafskeermning (22) har et tvaersnit | form af en bue, omvendt
U-form, omvendt V-form, en avre halvdel af en trapezform eller en hvilken som helst
kombination deraf til palidelig afskeermning af den statiske hovedklingekontakt (5) og

fremme af fald af Is og sne og regnvand derfra.

3. Afbryder Ifelge et hviket som helst af kravene 1-7, kendetegnet ved, at:
afbryderen endvidere omfatter en yderligere monteret jordforbindelseskontakt, der
Indbefatter

en statisk jordforbindelsesklingekontakt (9),

en Isolator (10), en jordforbindelsesklinge (13),
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en bevazgelig jordforbindelsesklingekontakt (12) og en base (11), og
jordforbindelseskontakten endvidere omfatter en
jordforbindelsesklingeafisningsindretning, der omfatter en
jordforbindelsesklingeafisningsafskaermning (14) ole en

jordforbindelsesklingeafisningsafskaermningstransmissionsindretning, hvor

jordforbindelsesklingeafisningsafskaermningstransmissionsindretningen er tilpasset til at
drive jordforbindelsesklingeafisningsafskaermningen (14), saledes at
jordforbindelsesklingeafisningsafskeermningen (14) afskeermer den  beveaegelige
jordforbindelsesklingekontakt (12) i den abnede position for at forhindre is og sne og
regnvand | at deekke en overflade af den bevasgelige jordforbindelsesklingekontakt (12)
0og beveeger sig veek fra den bevaegelige jordforbindelsesklingekontakt (12) 1 den
lukkede position for at gere det muligt for den bevaegelige
jordforbindelsesklingekontakt (12) at komme 1| kontakt med den statiske

jordforbindelsesklingekontakt (9).

9. Afbryder ifglge krav 8, kendetegnet ved, at:
jordforbindelsesklingeafisningsafskaermningstransmissionsindretningen omfatter en
krumtap (17) og en forbindelsesstang (15),

hvor den ene ende (13) af jordforbindelsesklingen er forbundet med basen (11),
krumtappen (17) er forbundet mellem basen (11) og jordforbindelsesklingen (13),

den ene ende af forbindelsesstangen (15) er fastgjort pa jordforbindelsesklingen (13),
ole den anden ende er forbundet med

jordforbindelsesklingeafisningsafskaermningen (14).

10. Afbryder ifslge krav 8, kendetegnet ved, at:

jordforbindelsesklingeafisningsafskaermningstransmissionsindretningen omfatter en
jordforbindelsesklingeskydeskinne (16), der er fastgjort pa jordforbindelsesklingen (13)
for at gere det muligt for jordforbindelsesklingeafisningsafskaermningen (14) at bevasge

sig langs jordforbindelsesklingeskydeskinnen (16).

11. Afbryder ifalge krav 8, kendetegnet ved, at:

Jordforbindelsesklingeafisningsafskaarmningen (14) omfatter et forreste segment og et
bageste segment, idet det forreste segment har en abning, der er st@rre end abningen
af det bageste segment, for at undga, at bevaegelse af

jordforbindelsesklingeafisningsafskaermningen (14) blokeres af et islag, der daekker den
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bevaegelige jordforbindelsesklingekontakt (12) eller jordforbindelsesklingen (13) under

overgang fra den abnede position til den lukkede position.

12. Afbryder ifelge krav 8, kendetegnet ved, at:

jordforbindelsesklingeafisningsafskeermningen (14) har et tvaersnit | form af en bue,
omvendt U-form, omvendt V-form, en gvre halvdel af en trapezform eller en hvilken som
helst kombination deraf til palidelig afskeermning af den bevaegelige

jordforbindelsesklingekontakt (12) og fremme af fald af is 0og sne og regnvand derfra.
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Fig. 3

Fig. 4
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Fig. 6
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