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(54) CIRCUIT BREAKER

(57) The invention relates to a high-voltage live tank
circuit breaker (10), comprising
ahousing structure (20) configured tobe filledwith a fluid,
having at least two housingmembers (21, 22, 23) includ-
ing a first (21) and a second (22) housing member, and
having a passage (30), the passage (30) configured for
guiding a fluid between the first (21) and the second (22)
housing member and having an end section (32) ar-
ranged within the second housing member (22);
an interrupter (40) arranged in the first housing member

(21); and
at least one apparatus (60, 80) configured to interact with
the interrupter and at least partially arranged in the sec-
ond housing member (22), particularly wherein the at
least one apparatus (60, 80) comprises an electrical
apparatus (60) electrically coupled to the interrupter
(40) and/or a drive apparatus (80) mechanically coupled
to the interrupter (40);
wherein theend section (32) faces away fromand/or past
the at least one apparatus (60, 80).
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Description

Technical Field

[0001] The invention relates to a circuit breaker, espe-
cially a high-voltage live tank circuit breaker. The circuit
breaker comprises a housing structure configured to
contain a fluid. The circuit breaker further comprises,
at least partially arranged in the housing structure, an
interrupter and at least one apparatus, wherein the at
least one apparatus is configured to interact with the
interrupter.

Background Art

[0002] Typically, the housing structure is configured to
contain or is filled with a fluid, especially a gas, including
but not limited to a dielectric gas and/or air, surrounding
the interrupter. When the interrupter is actuated or
switched, an electric arc may be formed providing a heat
source heating up the inside of the housing structure and
typically the fluid. Heated up fluid and/or debris may be
carried through the housing structure and possibly arrive
at the at least one apparatus.
[0003] It is of interest to provide enhancement with
regard to handling the heat, heated up fluid and debris
originating from a switching operation, especially from
electric arcs inside the housing structure, to enhance or
reduce in cost maintenance tasks, to increase lifetime of
abreaker and toprovidesufficient safetyagainst failureof
the breaker.

Summary of invention

[0004] It is therefore an object of the invention to pro-
vide solutionswith respect to circuit breakers that provide
an enhanced maintenance, reduced cost and increased
lifetime. Particularly it is an object to avoid or reduce
disadvantages of known solutions.
[0005] The object of the invention is solved by the
features of the independent claims. Preferred implemen-
tations are detailed in the dependent claims, the descrip-
tion and the figures.
[0006] The object is particularly solved by a high-vol-
tage live tank circuit breaker, comprising

ahousing structure configured to be filledwith a fluid,
the housing structure having at least two housing
members including a first and a second housing
member and having a passage, the passage con-
figured for guiding the fluid between the first and the
second housing member, and the housing structure
having an end section arranged within the second
housing member;
an interrupter arranged in the first housing member;
and
at least one apparatus configured to, especially me-
chanically and/or electrically, interact with the inter-

rupter and at least partially arranged in the second
housing member, particularly the at least one appa-
ratus comprising an electrical apparatus electrically
coupled to the interrupter and/or a drive apparatus
mechanically coupled to the interrupter;
wherein the end section faces away fromand/or past
the at least one apparatus, particularly at least one of
the electrical apparatus and the drive apparatus.

[0007] Thus, the object is particularly solved by a high-
voltage live tank circuit breaker comprising a housing
structure having at least two housing members including
a first housing member and a second housing member,
and an interrupter arranged in the first housing member.
Furthermore, one or more of a unit configured to work in
combination with the interrupter, especially an electrical
apparatus and/or a drive apparatus, is/are provided at
least partially arranged in the second housing member.
The unit particularly is electrically and/or mechanically
coupled to the interrupter. It is proposed that the housing
structure has and/or forms a passage, wherein the pas-
sage is configured for guiding a fluid between the first
housing member and the second housing member. The
passage has an end section particularly at least partially
arranged within the second housing member. For parti-
cularly enhancing the lifetime of the circuit breaker it is
suggested that the end section faces away from and/or
faces past, particularly does not face, does not point
towards and/or points beyond, at least one component
of the unit or the entire unit.
[0008] In other words, particularly, the present inven-
tion suggests a circuit breaker of a high-voltage and live
tank type which has a housing comprising at least two
housing parts, wherein a duct is formed guiding an elec-
trically isolating fluid between the two housing parts,
wherein an interrupter is at least partially arranged in
one housing part, and wherein the duct has an end in the
other housing part in which at least one of an electrical
and/ormechanical and/orelectro-mechanical apparatus,
especially either adrivemeans, or anelectricalmeans, or
both, is/are arranged at least partially or sectionally or in
their entirety. The end of the duct should not point to-
wards, or at least substantially not towards, at least oneof
the apparatus, e.g. the drive means and the electrical
means, typically which is/are located in the second hous-
ingmember. This significantly reduces or avoids hot fluid
being guided thereto and enhances lifetime of the break-
er.
[0009] By means of the invention and by means of
aspects described in the present application, it is advan-
tageously realized that hot fluid or dielectric gas is not
directed towards the drive apparatus or towards the
electrical apparatus. Rather, the hot fluid or dielectric
gas is avoided to hit said apparatus or device when
hot. An elongated path for the gas to travel reduces its
temperatureand/or speedso that fewerdebrismay reach
said apparatus or device. Thus, functionality can be
ensured for a longer time and/or maintenance effort is
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reduced. Itmayparticularly beprovided that thepassage,
particularly the endsection, faces towardsabottom in the
housing structure, more particularly a bottom of the sec-
ond housing member.
[0010] High ormedium voltage devices, such as circuit
breakers and switchgears are essential for the protection
of technical equipment, especially in the high voltage
range. For example, circuit breakers are predominantly
used for interrupting a current, when an electrical fault
occurs. As an example, circuit breakers have the task of
opening arcing contacts, quench an arc, and keeping the
arcing contacts apart fromone another in order to avoid a
current flow even in case of high electrical potential
originating from the electrical fault itself. Circuit breakers
may break medium to high short circuit currents of typi-
cally 1 kA to 80 kA at medium to high voltages of 12 kV to
72 kV and up to 1200 kV. Thus, high or medium voltage
devices accommodate high-voltage conductors such as
conductors to which a high voltage is applied.
[0011] The component of a circuit breaker or switch-
gear designed to make or break the current is called
interrupter or interrupter unit. During the service life of
an/the electrical apparatus electrically coupled to the
interrupter, such as a high or medium voltage device,
the interrupter is subject to wear, in particular due to the
electric arc that builds between the arcing contacts when
breaking current. An electric arc is made up by a flux of
electrons and a flux of ions which circulate in opposite
directions between the arcing contacts. The wear of the
interrupter accumulates during arcing and may change
the operational characteristics of the interrupter and/or of
the electrical apparatus. The interrupter may have two or
more contacts or contact members, of which at least one
is movable in order to switch or actuate the interrupter.
[0012] The circuit breaker may be moved between an
open position and a closed position, wherein in the open
position an electrical connection is established and in the
closed position and electrical connection is decoupled.
[0013] The interrupter is preferablyan interrupter for an
electrical apparatus, such as a gas-insulated high or
medium voltage device. The electrical apparatus is pre-
ferably configured as a current transformer or voltage
transformer and/or configured for current or voltage
transformation. The electrical apparatus may be at least
partially housed or arranged in the circuit breaker, espe-
cially at least partially arranged in the housing structure,
particularly the first and/or second housing member.
Thus, the electrical apparatus - if present - is typically
coupled to the interrupter, particularly electrically and/or
mechanically.
[0014] The term high voltage means preferably a vol-
tage above 12 kV or 36 kV or 72 kV or 1100 kV. A high
voltage preferably relates to nominal voltages in the
range from above 12 kV, 36 kV or 72 kV to 550 kV or
1100 kV, like 145 kV, 245 kV or 420 kV, or even more.
[0015] The at least one apparatus can interact with the
interrupter. For example, the at least one apparatus may
mechanically interact with the interrupter, e.g. in that the

at least oneapparatusassists in switching the interrupter.
For example, the at least one apparatus may electrically
interact with the interrupter, e.g. in that the at least one
apparatus can be switched on and off by means of the
interrupter. Interaction is particularly meant in the sense
that components cooperate and/or depend on each
other. As another example, the at least one apparatus
is meant as one or more auxiliary unit(s) assisting the
interrupter and/or cooperating with the interrupter with
respect to functions of the circuit breaker.
[0016] According to the suggested solution, the hous-
ing structure has at least two housingmembers including
the first housing member and the second housing mem-
ber. The housing structure may comprise more than two
housingmembers, for example threeor four ormore. The
(at least two) housing members may be attached to one
another especially to form an inside of the housing struc-
ture. The housing members may be arranged and/or
attached to one another in a row, for example wherein
the first housingmember is attached to the second hous-
ing member, and for example wherein the second is
attached to the third housing member.
[0017] At least one, more than one or all of the housing
members may be at least partially or sectionally hollow.
Typically, the housing structure is at least partially or
sectionally hollow. The housing members may comprise
mounting faces, especially wherein mounting faces of
two housing members correspond to each other so that
the housing structure can be sealed at the mounting
facesso that thehousingstructure is at least substantially
fluid tight, at least in the region of themounting faces. The
mounting faces may comprise an annular shape, ring
shape and/or flat shape. The mounting faces may sur-
round the passage. The mounting face may constitute
and/or be arranged in a transition between the first and
the second housing members or another housing mem-
ber. The mounting face may hold a gasket.
[0018] Typically, the at least one of the housing mem-
bers, for example the first and/or the third, has an at least
substantially elongated shape. The respective, espe-
cially the first, housing member may extend along a
switching axis, wherein the switching axis substantially
represents the direction along which the interrupter may
be switched. Other housing members, for example the
second and/or third housing member, may be shaped
similarly as the first housing member. Two or more hous-
ingmembersmaybearranged in line ormaybe arranged
oblique or perpendicular to one another.
[0019] Any one of the housing members may bemade
of more than one parts. For example, first housing mem-
ber may comprise a hull or cover member and/or an
exhaust member. The hull or cover member may form
the shell of the first housing member and may be formed
at least partially or sectionally electrically insulating. The
exhaust member may form a duct for the fluid and/or a
support for the interrupter, especially for the movable
coupling member.
[0020] The housing structure may be understood as a
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rigid structural component and/or housing of the circuit
breaker. The housing structure may serve to house an-
d/or be filled with the fluid, especially dielectric gas. The
housing structuremay be shaped to at least substantially
hold the fluid and other components inside. The housing
structure may serve to encase the interrupter, the elec-
trical apparatus, the drive apparatus, and further compo-
nents particularly supporting the function of the circuit
breaker.
[0021] Thepassage ismeantor configured toguide the
fluid, particularly the dielectric gas. Thus, an inner sur-
face may form a duct or the like in order to provide the
passage. Thepassage could comprise a bore or a hole or
a duct. The passage may be understood as a section
formed in the housing structure. The passage may be
formed in a transition between the first and the second
housing member or another housing member. The pas-
sage may be formed from at least one section including
the end section and particularly a further end section
opposite the end section. Particularly, said end sections
may form start or end of the passage for the fluid to enter
or leave the passage. There may be more than one
passage, for example a plurality of passages like two,
three or more. If there is a plurality of passages, the
passages may be arranged next to each other and/or
substantially in parallel to one another and/or may each
end with one end section in the first housing member
and/or may each end with another end section in the
second housing member.
[0022] Thedrive apparatus is typically understood as a
means configured for switching or assisting in switching
the interrupter, for example including but not limited to a
gearbox, a gear, meshing gears, a lever mechanism, a
motor, an actuator and/or an energy storage. In a basic
configuration, thedriveapparatus ismerely amechanical
converter between a motor and the interrupter. It may be
that the drive apparatus is a passive component of the
circuit breaker which cannotmove the interrupter without
external energy input, and/or it may be that the drive
apparatus is an active component which can actively
move the interrupter.
[0023] "Facing away" or "face away" in the context of
the end section facing away from the electrical apparatus
or the drive apparatus typically refers to the orientation or
positioning of an object/section in such a way that a
specific surface or side is directed or oriented to not point
towards a reference point, or in this case the correspond-
ing device or apparatus. "Facing away" or "face away"
particularly denotes the spatial arrangement of an object
or component where one of its surfaces, typically an end
or side, is oriented in the opposite direction from a de-
signated point of reference or a device. This positioning
implies that the object’s relevant surface is not directed
towardsor in closeproximity to thedevice, emphasizinga
state of disengagement or non-alignment, particularly so
that fluid or dielectric gas guided through the passage
would not be directed towards the electrical apparatus
and/or the drive apparatus. The end section may be

oriented away from the electrical apparatus and/or the
drive apparatus.
[0024] Further advantageous implementations of the
invention are given as follows. The features named in the
implementationsmaybe individually combinedwith each
other or considered alone.
[0025] The interrupter may comprise a movable cou-
pling member and a movable contact member. The mo-
vable coupling member may be provided for mechanical
access to the movable contact member. The movable
contact member may be the component directly subject
to the electrical arc during interruption or actuation or the
interrupter. The coupling member may extend along
and/or substantially in parallel to the first housing mem-
ber, especially with the first housing member having a
substantially elongated shape. The coupling member
may be mechanically coupled to the movable contact
member, for example attached thereto. The movable
couplingmembermayextendat least partially into and/or
through the passage, especially for the fluid or dielectric
gas to passpast themovable couplingmember andaway
from the movable contact member.
[0026] The circuit breaker, particularly the first housing
member,mayhavean/theexhaustmember. Theexhaust
member may surround, support and/or guide the mova-
ble contact member. The exhaust member may be con-
figured for guiding the fluid. The exhaust member may
comprise one or more openings for letting fluid in or out.
The exhaust member may be made from a metal alloy.
The exhaust member may be attached to the second
housing member particularly to form a/the further end
section of the passage at least sectionally.
[0027] The coupling member may have a conduit for
guiding the fluid. The coupling member may comprise a
tube shape and/or hollow shape. The coupling member
may serve as an exhaust passage for the fluid. For
example, the arc may be arranged in the vicinity of one
end of the conduit and the passage may be arranged in
the vicinity of another end of the conduit for the conduit to
guide fluid heated by the arc. The coupling member may
have at least one or more than one radial opening(s) for
guiding the fluid from the conduit towards the passage.
This makes the circuit breaker more compact.
[0028] The movable coupling member may be me-
chanically coupled, particularly via a joint, to the drive
apparatus. The drive apparatus may comprise a conrod
and/or an insulating switching rod to which the movable
coupling member is mechanically coupled. The insulat-
ing switching rodmay be arranged oblique to or substan-
tially in line with and/or coaxial to and/or parallel to the
movable coupling member. For example, the insulating
switching rod may be coupled directly to the coupling
member, preferably via the joint to balance out stresses.
Forexample, the insulatingswitching rodmaybecoupled
via the conrod to the coupling member to particularly
enable insulating switching rod and coupling member
to be arranged oblique to one another, preferably also
including the joint to balance out stresses and/or to
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enable pivoting of the conrod. Particularly, the insulating
switching rod may be substantially in line with and/or
parallel to the coupling member. Alternatively, particu-
larly, the insulating switching rod may be substantially
perpendicular to and/or oblique to the coupling member.
Particularly, the insulating switching rod may be config-
ured to move the coupling member upon a movement,
especially a translational and/or rotational movement, of
the insulating switching rod. The insulating switching rod
may be arranged at least sectionally in the second hous-
ing member and/or in a third housing member. This
makes the circuit breakermore compact and flexible with
respect to different applications.
[0029] The first housing member may extends axially,
especially along the switching axis. The first housing
member may have a tube shape or pipe shape. The first
housing member may comprise a/the hull or cover mem-
ber on the outside and/or between axial ends of the first
housing member. The first housing member may have
fins or ribs facing radially outside. This decreases like-
liness for short circuits from environmental influences,
e.g. humidity or the like. This may also enhance convec-
tive cooling from ambient air.
[0030] Inside the first housing member, particularly
inside the hull or cover member, an exhaust member
may be provided. Inside the exhaust member, the mo-
vable coupling member may be provided. The hull or
cover member and/or the exhaust member may be at-
tached to the second housing member.
[0031] The electrical apparatus and/or the drive appa-
ratusmaybearrangedat oneaxial endof thefirst housing
member. The one axial end of the first housing member
may have a substantially annular shape and/or may be
open to form the passage. The second housing member
is particularly attached, e.g. bolted, to the oneaxial end of
the first housing member and/or an/the hull or cover
member and/or an/the exhaust member for the end sec-
tion tobe formed in thefirst housingmember.Thefirst and
second housing member may be coupled in a fluid tight
manner for avoiding leakage of fluid from the housing
structure and/or from the passage. Thus, the circuit
breaker is more compact and more robust.
[0032] A deflection structure may be provided. The
circuit breaker may comprise the deflection structure.
The deflection structure is particularly configured for at
least sectionally forming the passage and/or for guiding
the fluid. In some embodiments, the deflection structure
may partially or fully comprise or form the passage. The
deflection structure is particularly formed as a structural
unit arranged in and/or coupled to the housing structure.
[0033] The deflection structure is particularly config-
ured for a deflection of the fluid, particularly the fluid
guided through the passage. The deflection structure
may be arranged in and/or fastened to the housing
structure. For example, the deflection structure may be
arranged in the first housing member, in the second
housing member, or in the first and the second housing
member. The deflection structure may be arranged in a

transition between at least any two housing members,
especially the first and second housing member. The
deflection structure may at least sectionally form the
passage and/or may be at least sectionally arranged in
the passage.
[0034] The deflection structure may comprise or con-
sist of a metal alloy, for example including iron and/or
aluminum, particularly steel. To provide sufficient struc-
tural integrity, metal alloys have been proven as a sui-
tablematerial. The housing structure, particularly at least
one or all of the housing members, may comprise or
consist of ametal alloy and/or may be produced bymetal
casting. This provides stability and capability for conduct-
ing both electricity and heat. Particularly, iron or steel
(iron alloy including carbon), aluminum alloy are materi-
als of choice for best properties and a long service life.
[0035] The deflection structure may be at least sec-
tionally or partially arranged in the passage and/or sur-
rounds the movable coupling member. For example, the
movable coupling member may be arranged to point
towards the second housing member and/or the pas-
sage, and/or may be arranged in the transition between
two housingmembers, and particularly themovable cou-
pling member may be arranged to point through the
deflection structure. Again, this provides a compact cir-
cuit breaker with enhanced properties due to the deflec-
tion structure.
[0036] The deflection structuremay have a first deflec-
tion element e.g. with a substantially cylindrical shape
and/or (preferably substantially cylindrical) inside and/or
outside surface(s). The first deflection element may be
arranged to surround the movable coupling member
and/or the movable contact member. The circuit breaker
may have a gasket, particularly the gasket configured to
seal on the movable coupling member and/or the mova-
ble contact member relative to the deflection structure,
especially the first deflection element, particularly the
inside surface, e.g. so that the fluid coming from the
arc and particularly through the conduit primarily is
guided through a/the outside surface of the deflection
structure and is not or substantially not guided through
a/the inside surface of the first deflection element. The
outside surface may face the housing structure and thus
form the passage. The gasket may have an annular
shape and/or may comprise or consist of a polymer
compound and/or plastic material, preferably a thermo-
plastic, e.g. Polytetrafluoroethylene (PTFE for short).
The gasket may be attached to the movable coupling
member, e.g. by means of an annular ring and/or radial
bolts, especially the radial bolts fixing via the ring the
gasket to the movable coupling member.
[0037] The first deflection element may form a further
end section of the passage. Typically, the further end
section leads to the end section and particularly faces
towards the interrupter. Itmaybe that the end section and
the further end section form the entire passage. The
further end section may be arranged radially outside of
the first deflection element and/or may surround the
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movable coupling member. The (preferably substantially
cylindrical) outside surface of the first deflection element
may formaradial insideof the furtherendsection.A radial
outside of the further end section may be formed by
means of the first and/or the second housing member(s)
and/or the exhaustmember. The further end sectionmay
comprise a substantially cylindrical shape and/or may be
arranged in an axial direction, e.g. in parallel to and/or
coaxial to the movable coupling member and/or the
movable contact member.
[0038] The deflection structure may have a second
deflection element forming the end section. The second
deflection element may be arranged and/or pointing in a
substantially radial direction, especially in or inside the
second housing member. The deflection elements may
be attached to one another and/or may be formed from
one piece of material and/or may be monolithically
formed. The second deflection elementmay be arranged
to form theendsection. Theendsectionmaybearranged
axially next to the second deflection element and/or may
surround the movable coupling member and/or the mo-
vable contact member and/or the insulating switching
rod. An axial face of the second deflection element
may form one axial side of the end section. Another axial
side of the end section may be formed by means of the
second and/or the second housing member(s), particu-
larly by an/the inner surface. The end section may com-
prise a substantially annular and/or collar shape and/or
may be arranged in a radial direction, e.g. in oblique to
and/or perpendicular to the movable coupling member
and/or themovable contactmemberand/or the insulating
switching rod. In a cross section, the deflection structure
may have an L-shape.
[0039] The second deflection element may have a
substantially annular shape and/or is arranged oblique
to the movable coupling member and/or the movable
contact member and/or the first deflection element.
The second deflection element may have a flange shape
particularly in order to form the end section.
[0040] The second deflection element may have at
least two radially extending portions including a first
radially extending portion and a second radially extend-
ing portion. Thefirst radially extendingportionmay forma
first gap particularly in the end section. The second
radially extending portion may form a second gap parti-
cularly in end section. The first gap is preferably smaller
than the second gap. Particularly, the first gap is oriented
upwards and the secondgap is orienteddownwards. The
first and second gap may be oriented in different radial
directions. The first gapmay be substantially zero to stop
thefluidand/or toprovide that themajorityorall of thefluid
goes past another or the second gap. For example, a gap
may be formed due to the second deflection element
comprising a bent section. The gap may be formed on
one side by means of the second deflection element and
on the opposite side by means of the second housing
member.
[0041] Thedeflection structure, particularly the second

deflection element, may form the end section together
with an/the inner surface of the housing structure, in
particular of the second housing member. The second
deflection element and the inner surface may together
delimit the end section at least sectionally or fully. The
inner surface may face towards the electrical apparatus
and/or the drive apparatus. Alternatively or additionally,
the inner surface may face away from the first housing
member and/or the interrupter and/or the movable cou-
pling member and/or the movable contact member. The
inner surface may be arranged oblique to the movable
coupling member and/or the movable contact member.
The inner surface may at least sectionally delimit an
inside of the second housing member. The inner surface
may be formed by the second housingmember, e.g. may
be a cast surface and/or may be a metallic surface.
[0042] Thedeflection structure, particularly the second
deflection element, may be fastened, particularly bolted,
to the housing structure, particularly to the second hous-
ing member and/or to the hull or cover member and/or to
theexhaustmember.At least onebolt or twoormorebolts
may be arranged substantially axially, especially project-
ing for fastening into the first and/or second housing
member and/or into the exhaust member.
[0043] According to another solution suggested by the
invention, a deflection structure is suggested that is
configured to be used in a housing structure of a high-
voltage live tank circuit breaker, the housing structure
configured to be filled with a fluid, wherein the circuit
breaker comprises at least partially arranged inside the
housing structure an interrupter and at least one appa-
ratus configured to interact with the interrupter, wherein

the deflection structure comprises of a metal alloy, a
substantially cylindrical first deflection element anda
particularly substantially annular second deflection
element, particularly wherein the first and second
deflection elements are attached to each other to
form a structural unit, and particularly
the deflection structure is configured to form a pas-
sage in the housing structure for the fluid and/or is
configured to deflect the fluid away from and/or past
the at least one apparatus.

[0044] Thus, thedeflectionstructureand/orauseof the
deflection structure is provided particularly independent
or separately from an entire circuit breaker. The deflec-
tion structure as described herein may be used in a
housing structure of a high-voltage live tank circuit break-
er to formapassage for a fluid and/or to deflect the fluid in
the housing structure. Particularly, the suggested use of
the deflection structure in a housing structure of a high-
voltage live tankcircuit breakerwhichhousingstructure is
configured to be filled with a fluid includes that the circuit
breaker comprises at least partially arranged inside the
housing structure an interrupter and at least one appa-
ratus configured to interact with the interrupter, wherein
the deflection structure is used in the housing structure to
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form a passage for the fluid and/or to deflect the fluid
away from and/or past the at least one apparatus. The
inventionmay as well relate to the deflection structure on
its own comprising any one of the features as described
herein. Thus, existing circuit breakers may be retrofitted
for enhancement.
[0045] The drive apparatus may comprise an/the in-
sulating switching rod and particularly a grounded shield
tube. The insulating switching rodmaybearranged in the
grounded shield tube and/or in a third housingmember of
the housing structure, particularly the third housingmem-
ber attached to the second housing member. The insu-
lating switching rod is preferablymechanically coupled to
the interrupter, for example either directly or through a
mechanism or drive mechanism or gear.
[0046] The circuit breaker may be filled with a fluid,
especially a dielectric gas or insulating gas. Sulphur
hexa-fluoride (SF6) is typically used as the fluid. Re-
cently, the use of organofluorine compounds in a dielec-
tric gas has been suggested as a substitute for SF6, such
as for example a fluoroketone having high insulation
capabilities, in particular a high dielectric strength, as
well as high arc extinction capabilities. At the same time,
they have a very low Global Warming Potential (GWP)
and very low toxicity.
[0047] An arrangement of two or three circuit breakers
as described herein may be provided in order to break
two or three different phases of an electrical line.
[0048] The term ’or’ may be replaced by ’and/or’
throughout the present disclosure. As such, where ’or’
is used, it is not necessarily meant that merely alterna-
tives are named.

Brief description of drawings

[0049] These and other aspects of the invention will be
apparent from and elucidated with reference to the im-
plementations described hereinafter.
[0050] In the drawings:

Fig. 1A-B shows a schematic cross-section of a
circuit breaker with a housing structure, an interrup-
ter, an electrical apparatus and a drive apparatus,

Fig. 2 shows another schematic cross-section of the
circuit breaker of Fig. 1;

Fig. 3A-C shows a schematic cross-section of the
circuit breaker ofFig. 1with the interrupter in a closed
state (A), between theclosedstateandanopenstate
(B) and in the open state (C); and

Fig. 4 shows a schematic cross-section of a circuit
breaker of a further embodiment.

Description of implementations

[0051] The description contains procedural or metho-

dical aspects upon describing structural features of the
invention; the structural features can be understood well
in that way. It is emphasized to the reader that such
structural features can be lifted from the described con-
text without hesitation or the question of an intermediate
generalization to form aspects of the invention. It is also
emphasized to the reader that any the structural features
described in the following can be understood as indivi-
dual aspects of the invention to distinguish from known
solutions, despite being possibly lifted from the context.
[0052] Fig. 1A shows a high-voltage live tank circuit
breaker 10 in a cross-section with the shown plane in
parallel to a switching axis 12 and an operation axis 14.
Fig. 2B shows a detail of Fig. 1A. Fig. 2 shows the circuit
breaker 10 in a cross-section with the shown plane in
parallel to the switching axis and perpendicular to the
operationaxis 14. Fig. 3A-Cshow thecircuit breaker 10 in
different states, wherein the breaker 10 is closed in Fig.
3A, is semi-open in Fig. 3B and is open in Fig. 3C.
[0053] Fig. 4 shows another embodiment of a circuit
breaker 10 with a first 21 and a third 23 housing member
in line with each other which will be referred to later on.
[0054] The circuit breaker 10 as shown in Fig. 1A
comprises a housing structure 20 configured to be filled
with a fluid, especially a dielectric gas like SF6 gas, an
interrupter40arranged in thehousingstructure20,andat
least one apparatus 60, 80 configured to mechanically
and electrically interact with the interrupter 40 and
coupled to the interrupter 40 and at least partially ar-
ranged in a second housing member 22 of the housing
structure 20. Particularly, the circuit breaker 10 com-
prises an electrical apparatus 60 in the form of a current
transformer arranged in the housing structure 20 and
electrically coupled to the interrupter 40, and a drive
apparatus 80 arranged in the housing structure 20 and
mechanically coupled to the interrupter 40.
[0055] The housing structure 20 has three housing
members 21, 22, 23, particularly a first housing member
21, the second housing member 22 and a third housing
member 23. The second housingmember 22 is arranged
between the first 21 and the third 23 housing member.
The first 21 and the third 23 housing members are ar-
ranged oblique, e.g. substantially perpendicular, to one
another with respect to their directions of elongation.
Particularly, said directions of elongation extend along
the axes 12 or 14, respectively.
[0056] The housing structure 20 has a passage 30
which is configured for guiding the fluid between the first
housingmember 21and the secondhousingmember 22.
The passage 30 has an end section 32 arranged in/within
the first housing member 21.
[0057] In a radial outside direction with respect to the
switching axis 12, the passage30 is limited bymeans of a
substantially cylindrical bore in the secondhousingmem-
ber 22.
[0058] The electrical apparatus 60 and the drive appa-
ratus 80 are at least partially arranged in the second
housingmember22.The interrupter 40 isat least partially
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arranged in the first housingmember 22. Thepassage30
is formed between the first 21 and the second 22 housing
member and points along the switching axis 12.
[0059] The end section 32 of the passage 30 faces
away from and/or past the at least one apparatus 60, 80,
namely the electrical apparatus 60 and the drive appa-
ratus 80.
[0060] The interrupter 40 has a movable coupling
member 42 and amovable contact member (not shown),
wherein the coupling member 42 extends along and
substantially in parallel to the first housing member 21.
Thecouplingmember42 ismechanically coupledor fixed
to the movable contact member. The movable coupling
member 42 extends through the passage 30.
[0061] The coupling member 42 is hollow and has a
conduit 44 for guiding the fluid. The coupling member 42
furthermore has radial openings 45 in fluid connection to
the conduit 44 for the fluid.
[0062] The movable coupling member 42 is mechani-
cally coupled via a joint 46 to the drive apparatus 80. The
drive apparatus 80 essentially relates to a drivemechan-
ism acting like a gear or gearbox. Optionally, the drive
apparatus 80 may have a motor, an actuator and/or an
especially spring-based mechanical energy storage (not
shown), particularlywhich is/aremechanically coupled to
an insulating switching rod 84.
[0063] The drive apparatus 80 has a conrod 82, a gear
element 83 and an/the insulating switching rod 84 to
which the movable coupling member 42 is mechanically
coupled. Thus, the insulating switching rod 84 is coupled
indirectly to the movable contact member 42.
[0064] The insulating switching rod 84 is movable
along the operation axis 14 and is arranged oblique to
the movable coupling member 42, which coupling mem-
ber is movable along the switching axis 12. The gear
element 83 is pivotably and/or rotatably mounted inside
the second housing member 22. Moving the rod 84 will
pivot the gear element 83 and thereby move the conrod
82 and the movable coupling member 42.
[0065] The first housing member 21 extends axially
along the switching axis 12. The first housingmember 21
is attached via an annular mounting face 36 to another
annularmounting face 38 of the secondhousingmember
22. The mounting faces 36, 38 are provided with an
annular gasket.
[0066] The first housing member 21 has an exhaust
member 48 and a hull or cover member 47 surrounding
theexhaustmember48.Thehull or covermember47has
fins on the outside facing radially outwards. The hull or
cover member 47 is built electrically insulated at least on
the outside.
[0067] The hull or cover member 47 and the exhaust
member 48 are attached to the second housing member
22. The exhaust member 48 surrounds, supports and
guides the movable contact member 42. The exhaust
member 48 is configured for guiding the fluid. The ex-
haust member 48 comprises openings 50 for letting fluid
in or out. Theexhaustmember 48 ismade fromsteel. The

exhaust member 48 is attached to the second housing
member 22 particularly to form the further end section 32
of the passage 30 sectionally.
[0068] The at least one apparatus 60, 80, namely the
electrical apparatus 60 and the drive apparatus 80, is/are
arranged at one axial end 24 of the first housing member
21.
[0069] The circuit breaker has a deflection structure
100 configured for a deflection of the fluid guided through
the passage 30. The deflection structure 100 is arranged
in and fastened, particularly bolted, to the housing struc-
ture 20 and is made of a metal alloy, particularly steel.
[0070] The deflection structure 100 is arranged sub-
stantially in thepassage30andat least in someswitching
positionsor states surrounds themovablecouplingmem-
ber 42.
[0071] The deflection structure 100 has, particularly is
made from, a first deflection element 102 and a second
deflection element 104. The first deflection element 102
has a substantially cylindrical shape.
[0072] A gasket 110 is provided and configured to seal
between the movable coupling member 42 and the first
deflection element 102. The gasket 110 is attached to the
movable coupling member 42. The gasket 110 runs on a
cylindrical inside surface 112 of the first deflection ele-
ment 102.
[0073] The first deflection element 102 forms a further
end section 34of the passage30,wherein the further end
section 34 leads to the end section 32 and faces towards
the interrupter 40. The further end section 34 is arranged
radially outside of the first deflection element 102 and
surrounds the movable coupling member 42.
[0074] A cylindrical outside surface 114 of the first
deflection element 102 forms with a/the cylindrical bore
in thesecondhousingelement22and/orwith theexhaust
member 48 the further end section 34 of the passage 30.
[0075] The second deflection element 104 forms the
end section 32. The second deflection element 104 has a
substantially annular shape and is arranged oblique to
the movable coupling member 42 and the first deflection
element 102.
[0076] The second deflection element 104 has at least
two radially extending portions 106, 108 of which a first
radially extending portion 106 forms a first gap 107 in the
end section 32 and a second radially extending portion
108 forms a second gap 109 in the end section 32,
wherein the first gap 107 is smaller than the second
gap 109. The second gap 109 thus is meant as a primary
path for the dielectric fluid coming through the passage
30 into the second housing member 22.
[0077] The deflection structure 100, namely the sec-
ond deflection element 104, forms the end section 32
together with an inner surface 26 of the housing structure
20, namely of the second housing member 22. The inner
surface 26 faces towards the at least one electrical
apparatus 60, 80, particularly the electrical apparatus
60 and the drive apparatus 80, and away from the first
housing member 21 and the interrupter 40.
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[0078] Due to the deflection structure 100, the fluid is
guided not directly towards any one of the at least one
apparatus 60, 80, particularly the electric apparatus 60
and/or the drive apparatus 80, but rather towards sides
inside the housing structure 20 allowing for the fluid to
cool down.
[0079] The deflection structure 100 is fastened, parti-
cularly bolted, to the housing structure 20, namely to the
second housing member 22, particularly to the exhaust
member 48.
[0080] Presently, the drive apparatus 80 comprises the
insulating switching rod84andagrounded shield tube86
surrounding the insulating switching rod 84. Thus, the
insulating switching rod 84 is arranged in the grounded
shield tube 86. Here, the insulating switching rod 84 is
mechanically coupled to the interrupter 40 through a
drive mechanism including the conrod 82. The drive
mechanism enabled that the insulating switching rod
84 is arranged perpendicular to the movable contact
member 42.
[0081] With reference to Figs. 3A-C, the circuit breaker
10 is shown in different states, namely a closed state (A),
an open state (C) and a state in between closedandopen
states, namely semi-open state (B). In the closed state
themovable contactmember is in electrical contact to the
other contact member (not shown).
[0082] In the closed state, the coupling member 42 is
fully inserted into the first housing member 21 for making
the contact members to contact one another. Here, the
insulating switching rod 84 is partially inserted into the
second housing member 22, wherein a gear element 83
pivotably mounted inside the housing structure 20 is
arranged to push in the conrod 82 which is coupled via
the joint 46 to the movable coupling member 42.
[0083] In the open state, the movable coupling mem-
ber 42 is partially retracted from the first housingmember
21 to disconnecting the contact members. The insulating
switching rod 84 is partially retracted from the second
housing member 22, wherein the gear element 83 has
pivoted relative to theclosedstate inaclockwisedirection
in order to pull out the movable contact member via the
conrod 84.
[0084] The semi-open state illustrates a state between
open and closed states wherein the directions of move-
ment of each component elucidates. Furthermore, it
becomes clear that the present invention provides that
the fluid coming from the first housingmember 21 guided
into the second housing member 22 is not going directly
onto the electrical apparatus 60 or the drive apparatus 80
- independent from the state the circuit breaker 10 as-
sumes.
[0085] With reference to the embodiment shown inFig.
4, the insulating switching rod84 ismechanically coupled
to the interrupter 40 directly in that the movement of the
insulating switching rod 84 is proportionately and without
a gear mechanism in between coupled to the interrupter
40. Particularly, the insulating switching rod 84 is ar-
ranged in line with the movable contact member 42.

The third housing member 23 is arranged substantially
in line with the first housing member 21.
[0086] With further reference to Fig. 4, the second
housing member 22 is arranged between the first 21
and the third 23 housing member. The first 21 and the
third 23 housingmembers are arranged line line with one
another, e.g. substantially coaxially and/or in parallel,
with respect to their directions of elongation. Particularly,
said directions of elongation extend along the axes 12 or
14, respectively.

Reference signs list

[0087]

10 breaker
12 switching axis
14 operation axis

20 housing structure
21 first housing member
22 second housing member
23 third housing member
24 axial end
26 inner surface
30 passage
32 end section
34 further end section
36 mounting face
38 mounting face

40 interrupter
42 coupling member
44 conduit
45 opening
46 joint
47 hull or cover member
48 exhaust member
50 opening

60 electrical apparatus
80 drive apparatus
82 conrod
83 gear element
84 insulating switching rod
86 grounded shield tube

100 deflection structure
102 first deflection element
104 second deflection element
106 radially extending portion
107 gap
108 radially extending portion
109 gap
110 gasket
112 inside surface
114 outside surface
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Claims

1. High-voltage live tank circuit breaker (10), compris-
ing

a housing structure (20) configured to be filled
with a fluid, having at least two housing mem-
bers (21, 22, 23) including a first (21) and a
second (22) housing member, and having a
passage (30), the passage (30) configured for
guiding a fluid between the first (21) and the
second (22) housing member and having an
end section (32) arranged within the second
housing member (22);
an interrupter (40) arranged in the first housing
member (21); and
at least one apparatus (60, 80) configured to
interact with the interrupter and at least partially
arranged in the second housing member (22),
particularly wherein the at least one apparatus
(60, 80) comprises an electrical apparatus (60)
electrically coupled to the interrupter (40) and/or
a drive apparatus (80) mechanically coupled to
the interrupter (40);
wherein the end section (32) faces away from
and/or past the at least one apparatus (60, 80).

2. Breaker (10) according to the preceding claim, the
interrupter (40) comprising a movable coupling
member (42) and a movable contact member,
wherein the coupling member (42) extends along
and/or substantially in parallel to the first housing
member (21) and is mechanically coupled to the
movable contact member, particularly wherein the
movable coupling member (42) extends through the
passage (30).

3. Breaker (10) according to the preceding claim,
wherein the coupling member (42) has a conduit
(44) for guiding the fluid.

4. Breaker (10) according to any one of the preceding
two claims, wherein the movable coupling member
(42) is mechanically coupled, particularly via a joint
(46), to the drive apparatus (80), particularly wherein
the drive apparatus (80) comprises a conrod (82)
and/or an insulating switching rod (84) to which the
movable coupling member (42) is mechanically
coupled, particularly the insulating switching rod
(84) arranged oblique to or substantially in line with
the movable coupling member (42).

5. Breaker (10) according to any one of the preceding
claims, wherein the first housing member (21) ex-
tends axially andwherein the at least one apparatus,
especially an electrical apparatus (60) and/or a drive
apparatus (80), are arranged at one axial end (24) of
the first housing member (21).

6. Breaker (10) according to any one of the preceding
claims, comprising a deflection structure (100) con-
figured for a deflection of the fluid guided through the
passage (30), particularly arranged in and/or fas-
tened to the housing structure (20) and/or particu-
larly comprising or consisting of a metal alloy.

7. Breaker (10) according to the preceding claim,
wherein the deflection structure (100) is at least
sectionally arranged in the passage (30) and/or sur-
rounds the movable coupling member (42).

8. Breaker (10) according to any one of the preceding
two claims, wherein the deflection structure (100)
has a first deflection element (102) with a substan-
tially cylindrical shape and particularly with a gasket
(110) configured to seal on the movable coupling
member (42).

9. Breaker (10) according to the preceding claim,
wherein the first deflection element (102) forms a
further end section (34) of the passage (30), wherein
the further end section (34) leads to the end section
(32) and particularly faces towards the interrupter
(40), particularly the further end section (34) ar-
ranged radially outside of the first deflection element
(102) and/or surrounding the movable coupling
member (42).

10. Breaker (10) according to any one of the preceding
four claims, wherein the deflection structure (100)
has a second deflection element (104) forming the
end section (32).

11. Breaker (10) according to any one of the preceding
claim, wherein the second deflection element (104)
has a substantially annular shape and/or is arranged
oblique to themovable couplingmember (42) and/or
the first deflection element (102).

12. Breaker (10) according to any one of the preceding
two claims, wherein the second deflection element
(104) has at least two radially extending portions
(106, 108) of which

a first radially extending portion (106) forms a
first gap (107) in the end section (32) and
a second radially extending portion (108) forms
a second gap (109) in end section (32), wherein
the first gap (107) is smaller than the secondgap
(109).

13. Breaker (10) according to any one of the preceding
seven claims, wherein

the deflection structure (100), particularly the
second deflection element (104), forms the
end section (32) together with an inner surface
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(26) of the housing structure (20), in particular of
the second housing member (22), particularly
the inner surface (26) facing towards the at least
one apparatus (60, 80), and/or away from the
first housing member (21) and/or the interrupter
(40); and/or
the deflection structure (100), particularly the
second deflection element (102), is fastened,
particularly bolted, to the housing structure
(20), particularly to the second housingmember
(22).

14. Breaker (10) according to any one of the preceding
claims, wherein the drive apparatus (80) comprises
an/the insulating switching rod (84) andparticularly a
grounded shield tube (86), particularly the insulating
switching rod (84) arranged in the grounded shield
tube (86) and/or in a third housingmember (23) of the
housing structure (20), which insulating switching
rod (84) is mechanically coupled to the interrupter
(40) either directly or through a drive mechanism.

15. Deflection structure (100) configured to be used in a
housing structure (20) of a high-voltage live tank
circuit breaker (10), the housing structure (20) con-
figured to be filled with a fluid, wherein the circuit
breaker (10) comprises at least partially arranged
inside the housing structure (20) an interrupter (40)
and at least one apparatus (60, 80) configured to
interact with the interrupter (40), wherein

the deflection structure (100) comprises ametal
alloy, a substantially cylindrical first deflection
element (102) and a particularly substantially
annular second deflection element (104), and
the deflection structure (100) is configured to
formapassage (30) in thehousingstructure (20)
for the fluid and/or is configured to deflect the
fluid away from and/or past the at least one
apparatus (60, 80).
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