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Description

FIELD

[0001] The present invention relates to an improved
switching device and associated methods; in particular,
but not exclusively, to an improved disconnect relay, such
as for domestic or industrial electricity switching.

BACKGROUND

[0002] Switching devices, such as for smart metering
or for control of domestic, residential or vehicle power,
often comprise a contactor and an actuator, such as a
solenoid coil. The switching devices may be for safely
connecting or disconnecting power, such as mains elec-
tricity. For example, meters or smart meters may be used
to control power supply, such as depending on payment
or demand.
[0003] The switching devices may be subjected to par-
ticular currents, such as high short circuit currents. Typ-
ically, the contactor will have a moving blade to effect
connection or disconnection. A contact on the moving
blade will selectively engage a contact on a fixed bus-
bar. Electromagnetic repulsion between the moving
blade and the bus-bar, such as due to Lorenz forces,
may force the moving blade away from the bus-bar. Un-
der high currents, such as due to short circuits, the con-
tacts may be forced apart, resulting in sparking, local
heating, damage to the switch or other potential hazards.
[0004] The actuator can be activated, such as by puls-
ing the solenoid coil, to provide a force sufficient to over-
come an attractive force between the contacts, such that
the contacts can be intentionally separated when desired
to effect disconnection. In some embodiments the actu-
ator provides a component of contact pressure to main-
tain connection between the contacts in particular cir-
cumstances. If the switching device does not provide suf-
ficient contact pressure in particular circumstances, the
contacts may separate or provide a poor connection. In
some circumstances, a particular contact pressure, par-
ticularly a constant contact pressure, may allow the con-
tacts to be effectively welded together by current passing
therethrough.
[0005] The subject matter of the present disclosure is
directed to overcoming, or at least reducing the effects
of, one or more of the problems set forth above. Docu-
ment GB2353409 discloses a switching device compris-
ing a contactor comprising at least a first contactor mem-
ber and a second contactor member, and an actuator
configured to actuate the contactor.

SUMMARY

[0006] According to an aspect of the invention there is
provided a switching device as defined in the claims.
[0007] The switching device comprises an actuator.
[0008] The switching device comprises a contactor.

[0009] The actuator is configured to actuate the con-
tactor.
[0010] The contactor may comprise at least a first con-
tactor member and a second contactor member.
[0011] At least one of the contactor members may
comprise a varying or variable thickness. For example,
the thickness of the contactor member may vary along
its length.
[0012] At least one of the contactor members may
comprise a relatively thick and a relatively thin portion.
The relatively thin portion may comprise a dynamic or a
flexible portion, such as a moving blade. The relatively
thick portion may comprise a bus-bar or a blade-carrier.
The contactor member may comprise a cantilever arm.
[0013] The contactor member may comprise a first por-
tion and a second portion. The first portion may comprise
the relatively thin portion. The second portion may com-
prise the relatively thick portion.
[0014] The/each contactor member may be unitary.
The/each contactor member may be integrally-formed.
[0015] The relatively thick and thin portions may be
integral.
[0016] The/each contactor member may be a single
unitary piece.
[0017] The relatively thick and thin portions may be
integrally-formed.
[0018] The relatively thick and thin portions may be
substantially continuous.
[0019] The switching device may comprise a remote
disconnect switching device, such as a remotely-opera-
ble or remotely-operated disconnect switching device.
The switching device may comprise a disconnect relay,
such as for a smart meter. The switching device may
comprise a load switch. The switching device may com-
prise a supply control switch. The switching device may
comprise an auxiliary control switch.
[0020] The switching device may comprise a single
pole switch.
[0021] The switching device may comprise a switching
device for connecting and/or disconnecting a power load
from a voltage source, such as from mains electricity.
The switching device may comprise a high current
switching device.
[0022] The switching device may comprise a current
rating and/or be configured to bear a nominal load in the
range of about 10 to 400 Amps; or about 60 Amps to
about 200 Amps; or about 20 Amps to about 120 Amps;
or about 50 Amps to about 150 Amps; or about 80 Amps
to about 120 Amps. The switching device may be suitable
for currents in excess of about 200 Amps. The rating may
correspond to a nominal load.
[0023] The switching device may be rated and/or suit-
able for kiloampere loads; such as for 6000 Amps or
more. The switching device may be configured to with-
stand a short circuit load, such as thirty times the nominal
load.
[0024] The switching device may comprise a domestic
or residential electricity switching device. The switching
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device may comprise an industrial electricity switching
device. The switching device may comprise an AC
switching device. The switching device may comprise a
DC switching device, such as for low voltage sources (e.
g. for vehicle batteries).
[0025] The switching device may comprise a cyclical
switching device. For example, the switching device may
be rated and/or suitable for at least 5000; at least 10000;
at least 15000 operating cycles respectively, such as
electrically operating cycles.
[0026] The relatively thin portion may comprise a thick-
ness, such as a nominal thickness, less than or equal to
about half of the thickness, such as a nominal thickness,
of the relatively thick portion. The relatively thin portion
may comprise a thickness less than or equal to about
40% of the thickness of the relatively thick portion. The
relatively thin portion may comprise a thickness less than
or equal to about 30% of the thickness of the relatively
thick portion. The relatively thin portion may comprise a
thickness less than or equal to about 20% of the thickness
of the relatively thick portion. The relatively thin portion
may comprise a thickness less than or equal to about
10% of the thickness of the relatively thick portion. The
relatively thin portion may comprise a thickness less than
or equal to about 5% of the thickness of the relatively
thick portion.
[0027] The contactor member may comprise a transi-
tion portion between the relatively thick portion and the
relatively thin portion.
[0028] The transition portion may be configured to pro-
vide a smooth transfer between the relatively thick portion
and the relatively thin portion. The transition portion may
be configured to provide a smooth transfer of electrical
load between the relatively thick portion and the relatively
thin portion. The transition portion may be configured to
provide a smooth transfer of mechanical load between
the relatively thick portion and the relatively thin portion.
The transition portion may be configured to provide a
smooth transfer of thermal load between the relatively
thick portion and the relatively thin portion.
[0029] The transition portion and/or the relatively thick
portion and/or the relatively thin portion may be substan-
tially homogenous. For example, the transition portion
and/or the relatively thick portion and/or the relatively thin
portion may comprise similar or identical properties. The
similar or identical properties may comprise a type of
material and/or a mechanical property and/or an electri-
cal property and/or a thermal property.
[0030] Additionally or alternatively, the transition por-
tion and/or the relatively thick portion and/or the relatively
thin portion may be substantially dissimilar in at least one
property. For example, the transition portion and/or the
relatively thick portion and/or the relatively thin portion
may comprise dissimilar properties from at least one of
the other portions. The dissimilar property/ies may com-
prise a type of material and/or a mechanical property
and/or an electrical property and/or a thermal property.
[0031] The contactor member may comprise a bime-

tallic contactor member. For example, the relatively thick
portion may comprise a first metal and the relatively thin
portion may comprise a second metal.
[0032] The transition portion and/or the relatively thick
portion and/or the relatively thin portion may comprise
copper. The transition portion and/or the relatively thick
portion and/or the relatively thin portion may comprise a
copper alloy. The relatively thick portion may comprise
a first copper material and the relatively thin portion may
comprise a second copper material. The first copper ma-
terial may be configured for optimal heat dissipation
and/or electrical conductivity. The second copper mate-
rial may be configured to provide good spring properties,
such as improved elasticity and/or durability under load-
ing (e.g. cyclic or dynamic flexure). The first copper ma-
terial may substantially comprise copper. The second
copper material may comprise a copper alloy, such as a
copper/zirconium alloy or the like.
[0033] The relatively thick portion and the relatively thin
portion may be axially aligned at the transition portion
such that the relatively thin portion is an axial extension
of the relatively thick portion.
[0034] The transition portion may comprise a chamfer,
a radius, a rib, or the like. The transition portion may be
configured to prevent peeling of the relatively thin portion
from the relatively thick portion. The contactor member
may be configured to substantially tensionally and/or
compressively load the transition portion.
[0035] The transition portion may be formed by fusion.
The transition portion may be formed by electron beam
welding, such as continuous electron beam welding. The
transition portion may comprise a fused portion.
[0036] The relatively thick and the relatively thin por-
tions may be joined by electron beam welding.
[0037] The contactor member may comprise a bime-
tallic strip. The relatively thin and/or the relatively thick
portion/s may comprise the bimetallic strip. The relatively
thin portion may overlap the relatively thick portion, such
as to form a lap connection.
[0038] The transition portion may comprise a lap con-
nection, such as a lap fusion.
[0039] The transition portion may comprise a butt con-
nection, such as a butt fusion.
[0040] The contactor member configured to dissipate
heat at an increased rate.
[0041] The contactor member may comprise an in-
creased surface area. The contactor member may com-
prise a surface area of at least one side or face that is
substantially greater than the footprint and/or planar pro-
jection of said side or face.
[0042] The surface area of the at least one side or face
may be substantially discontinuous. The surface area of
the at least one side may be configured to dissipate sub-
stantially more heat than an equivalent continuous or pla-
nar surface. The contactor member may comprise a non-
uniform and/or non-homogenous and/or asymmetrical
and/or anisotropic cross-section at at least one portion.
[0043] The contactor member may comprise one or

3 4 



EP 2 965 340 B1

4

5

10

15

20

25

30

35

40

45

50

55

more protrusions and/or one or more recesses; such as
in the at least one side or face. The contactor member
may comprise a plurality of protrusions and/or recesses.
[0044] The recess/es may comprise an indentation;
and/or a dimple and/or a depression and/or a slot and/or
a hole or aperture. The recess may comprise a blind re-
cess. The recess may comprise a through-hole.
[0045] The recess may comprise a continuous recess.
For example, the recess may comprise a continuous slot,
such as a serpentine or a labyrinthine slot.
[0046] The contactor member may be substantially
planar.
[0047] The protrusion/s may comprise a convex sur-
face/s.
[0048] The contactor member may be convex.
[0049] The protrusion/s may comprise a concave sur-
face/s.
[0050] The contactor member may be concave.
[0051] The contactor member may be curved.
[0052] The contactor member may comprise a variable
thickness. A cross-section of the contactor member, such
as parallel and/or perpendicular to a longitudinal axis of
the contactor member, may comprise a variable thick-
ness.
[0053] The contactor member may comprise a uniform
thickness. For example, a recess in a first side or face of
the contactor member may correspond to a protrusion in
a corresponding (e.g. opposite) second side or face of
the contactor member; and/or vice versa.
[0054] The recess/es and/or protrusion/s may be lon-
gitudinally and/or laterally arranged, such as along and/or
perpendicular to a longitudinal axis of the contactor mem-
ber.
[0055] The contactor member may comprise a hinge.
[0056] The hinge may comprise a U-bend or a U-
shaped bend.
[0057] The contactor member may comprise a U-
shape or a U-bend.
[0058] The hinge may comprise a defined radius, such
as a bending radius. The radius may provide for a pre-
determined separation of portions of the contactor mem-
ber either side of the hinge, such as adjacent the hinge.
The radius may provide for a minimum separation. The
radius may provide for a maximum separation.
[0059] The hinge may define a pivot axis. The hinge
may define a virtual pivot axis.
[0060] The hinge may comprise a portion of reduced
stiffness. The hinge may be configured to reduce a re-
quired opening force.
[0061] The hinge may comprise a portion of increased
flexibility. The hinge may comprise a portion of reduced
cross-sectional area relative to the thick and/or thin por-
tion/s of the contactor member. Alternatively, the hinge
may comprise a portion of substantially similar cross-sec-
tional area relative to the thick and/or thin portion/s of the
contactor member.
[0062] Increased flexibility may allow the moving blade
to deflect easily, such as to allow the contact/s mounted

to the moving blade to oscillate or rock in use (e.g. to
prevent welding of the contacts or pairs of contacts).
[0063] The portion of increased flexibility may com-
prise a reduced width, such as a necking or a waisting.
The portion of increased flexibility may comprise a re-
duced thickness. The portion of increased flexibility may
comprise a recess and/or an aperture or the like. The
portion of increased flexibility may comprise a different
material property relative to the thick and/or thin portion/s
of the contactor member. For example, the portion of
increased flexibility may comprise a material of reduced
Young’s modulus relative to the material of the thick
and/or thin portion/s of the contactor member.
[0064] The contactor member may comprise a plurality
of hinges. For example, the contactor member may com-
prise at least a first hinge, such as in the form of a U-
bend, and at least a second hinge, such as in the form
of a portion of reduced stiffness. The first and second
hinges may be located proximal or adjacent to each other.
The first and second hinges may be coincidentally locat-
ed. The first and second hinges may be located distal to
each other. The portion of reduced stiffness may be lo-
cated at the U-bend. The portion of reduced stiffness may
be located adjacent the U-bend.
[0065] The hinge may be located distal to the transition
portion.
[0066] The hinge may be located proximal to the tran-
sition portion.
[0067] The hinge may be located at the transition por-
tion.
[0068] The hinge may be located in the relatively thin
portion.
[0069] The hinge may be located in the relatively thick
portion.
[0070] The hinge may be located between the relative-
ly thick portion and the contact.
[0071] The hinge may provide for a similar deflection
at a reduce force. The hinge may provide for an increased
deflection at a similar force. The hinge may allow for a
reduced length of contactor member.
[0072] The hinge may be located distal to a contact/s
of the contactor member, The moving blade may com-
prise a contact or a plurality of contacts. A second con-
tactor member may comprise a corresponding contact/s.
[0073] The second contactor member may comprise
a static contactor member. The second contactor mem-
ber may comprise a fixed bus-bar.
[0074] The second contactor member may be substan-
tially similar to the first contactor member; such as com-
prising a bus-bar and a moving blade.
[0075] At least a part of the relatively thick portion and
at least a part of the relatively thin portion may be ar-
ranged substantially parallel to each other in the ON
and/or OFF configuration/s.
[0076] At least a part of the relatively thick portion and
at least a part of the relatively thin portion may be angu-
larly offset. For example, the moving blade portion car-
rying the contact may be angularly offset such that the
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moving blade and the bus-bar diverge away from the
hinge in the ON and/or OFF configuration/s. The angular
offset may comprise a convergent angle in the ON and/or
OFF configuration/s. The angular offset may comprise a
divergent angle in the ON and/or OFF configuration/s.
[0077] The contactor member/s may comprise a bifur-
cation/s.
[0078] The device may comprise a housing. The hous-
ing may be insulating.
[0079] The contactor member may extend through the
housing, such as through an opening or aperture from
within the housing to external to the housing. The rela-
tively thick portion may extend through the housing, such
as through the opening or aperture from within the hous-
ing to external to the housing. The contactor member
may be configured for electrical connection external to
the housing.
[0080] The contactor member may comprise an inter-
nal portion within the housing and an external portion
outside the housing. The relatively thick portion may com-
prise the internal and/or the external portion/s. The inter-
nal and/or the external portion/s may be configured to
dissipate heat at an increased rate. The internal and/or
the external portion/s may comprise an increased surface
area. The internal and/or the external portion/s contactor
member may comprise the side/s or face/s with the sur-
face area/s that is/are substantially greater than the foot-
print and/or planar projection of said (respective) sides
or face/s.
[0081] The side/s or face/s with the greater surface ar-
ea/s may be located in the internal and/or external por-
tion/s. The side/s or face/s with the greater surface area/s
may comprise the one or more protrusions and/or one or
more recesses; such as in the side/s or face/s.
[0082] The actuator may comprise an electromagnetic
coil.
[0083] The actuator may comprise a solenoid.
[0084] The actuator may comprise a coil winding.
[0085] The actuator may comprise a coil field member.
[0086] The actuator may comprise a magnet. The ac-
tuator may comprise a permanent magnet. The actuator
may comprise a magnet latching actuator.
[0087] The actuator may comprise a unitary actuator.
The actuator may comprise a single-piece actuator.
[0088] The actuator may be configured to actuate the
contactor in response to a magnetic field generated by
the coil winding and the coil field member.
[0089] The device may be configured to balance forc-
es. The device may comprise an aligned force transmis-
sion system.
[0090] The transmission system may be configured to
improve the effectiveness of generated forces. The trans-
mission system may be configured to minimise system
losses. The transmission system may be configured to
minimise unwanted mechanical distortion of any compo-
nents or structures and/or any undesired stresses in com-
ponents or structures.
[0091] The device may be configured to balance forces

transmitted between the actuator and the contactor.
[0092] The device may be configured to align contact
points of force transmission.
[0093] The device may be configured to prevent or at
least reduce torsional forces. The device may be config-
ured to prevent or at least reduce twisting.
[0094] The actuator and the contactor may be ar-
ranged such that force is transmitted between compo-
nents of the actuator and the contactor substantially in a
plane. The plane may be substantially perpendicular to
a contactor member, such as the moving blade. The
movement of the moving blade may be substantially in
plane with the force transmission system. The plane may
comprise a central plane. The plane may pass through
a centroid of the contactor and/or the actuator. For ex-
ample, the plane may pass through a center or central
axis of a contactor member. The plane may pass through
a centroid of the actuator and/or the contactor. The device
may be configured to prevent out of plane forces. The
device may be configured to substantially transmit all
forces in plane. The device may be configured to prevent
pivoting, twisting or torsion of components, such as out
of the plane. The forces may act along a central plane of
the device. The forces may act along a centreline of the
device.
[0095] The actuator may comprise an actuator ar-
rangement to act upon a contactor member. The actuator
arrangement may be configured to act upon or transmit
force to the contactor member at a central portion of the
contactor member. The actuator arrangement may be
configured act along the plane aligned with a central axis
of the contactor member.
[0096] The device may be configured to allow the ac-
tuator to act directly on a central portion of the contactor
member. The device may be configured to allow the ac-
tuator arrangement to act directly on a moving blade. The
contactor member may comprise an aperture or recess
or slot to allow the actuator arrangement to pass through.
The aperture or recess may be centrally located in the
contactor member. The aperture or recess may allow the
actuator arrangement to pass through centrally. The ap-
erture or recess may allow the aperture arrangement to
transmit force to the contactor member substantially lin-
early. The aperture or recess may allow the actuator
member to transmit force internally centrally. The aper-
ture or recess may allow the actuator member to transmit
force directly to the moving blade. The aperture arrange-
ment may allow the actuator arrangement or the actuator
member to be substantially purely compressively and/or
tensionally loaded. The device may be configured to sub-
stantially centrally load the force transmission system.
[0097] The actuator arrangement may transmit force
to the moving blade distal to the hinge, such as distal to
the U-bend. The actuator arrangement may be config-
ured to transmit force to the moving blade at a maximum
separation from the hinge, such as from the U-bend. The
actuator arrangement may be configured to transmit
force to the moving blade proximal to one or more con-
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tacts.
[0098] The actuator arrangement may be configured
to force the moving blade towards the ON configuration
(e.g. to push). The actuator arrangement may be config-
ured to provide a force to the moving blade in the ON
configuration to maintain engagement of the contact/s
between the first and second contactor members. The
actuator arrangement may be configured to force the
moving blade towards the OFF configurations (e.g. to
pull).
[0099] The actuator arrangement may comprise a piv-
otable actuator member. The pivotable actuator member
may comprise a rotary actuating member. The pivotable
actuating member may be configured to pivot about an
axis in response to a magnetic field generated by the coil
winding and the coil field member. The actuator may com-
prise a pivotable actuator pivot. The pivot may be ar-
ranged to allow the pivotable actuator member to pivot
about an axis perpendicular to the central plane. The
pivotable actuator member may comprise a rotary motor.
[0100] A center of the pivotable actuator member may
be located in the central plane. The centroid of the piv-
otable actuator member may be located in the central
plane.
[0101] The actuator arrangement may comprise a le-
ver.
[0102] The actuator arrangement may comprise a sub-
stantially linear actuator member configured to translate
substantially linearly.
[0103] The actuator arrangement may be configured
to disconnect and/or connect at least one pair of contacts
provided in the contactor.
[0104] The linear actuator member may act directly on
the contactor. For example, the linear actuator member
may engage the moving blade.
[0105] The pivotable actuator member may act directly
on the contactor. For example, the pivotable actuator
member may engage the moving blade.
[0106] The pivotable actuator member may be config-
ured to cooperate with the linear actuator member. The
pivotable actuator member may be configured to coop-
erate with the linear actuator member to convert a sub-
stantially rotational force, such as generated by the coil,
into a substantially linear force.
[0107] The actuator may comprise a coupling arrange-
ment between the pivotable actuator member and the
linear actuator member. The coupling arrangement may
comprise an interengaging coupling arrangement.
[0108] One of the pivotable or linear actuator members
may comprise a recess and the other of the pivotable or
linear actuator members may comprise a corresponding
protrusion. The protrusion may comprise an arm or lever.
[0109] The coupling arrangement may be configured
to eliminate or at least reduce play between the actuator
members. The coupling arrangement may comprise a
snug fit. The coupling arrangement may comprise an in-
terference fit. The coupling arrangement may comprise
a press fit. The coupling arrangement may comprise a

snap fit.
[0110] The coupling arrangement may be configured
to ensure engagement between the actuator members.
The coupling arrangement may be configured to provide
full engagement between the pivotable actuator member
and the linear actuator member at all times, such as
throughout all movements and/or reconfigurations. The
coupling arrangement may be configured to provide en-
gagement between the pivotable actuator member and
the linear actuator at the same contact points or surfaces
at all times. For example the coupling arrangement may
comprise a first interface for transferring load between
the pivotbale and linear actuator members in a first di-
rection of movement, such as a first linear direction of
movement; and a second interface for transferring load
between the pivotable and linear actuator members in a
second direction of movement, such as opposite to the
first direction of movement. The coupling arrangement
may ensure engagement at the first and second interfac-
es at all times. Each interface may comprise contact
points or surfaces of the actuator members. Engagement
may comprise contact, such as load-bearing contact.
[0111] The coupling arrangement may be configured
to maximise linear travel of the linear actuator member
in response to a predetermined displacement of the piv-
otable actuator member.
[0112] The coupling arrangement may be configured
to provide a maximum contact surface area between the
linear and the pivotable actuation members at or around
the initiation of an actuation, such as a connect and/or a
disconnect. Providing a maximum contact surface area
may reduce pressure for a given force, such as a maxi-
mum force and/or a static force.
[0113] The coupling arrangement may be configured
to provide a minimum contact surface area between the
linear and the pivotable actuation members at or around
the completion of an actuation, such as a connect and/or
a disconnect.
[0114] The coupling arrangement may be configured
to provide a maximum contact surface area between the
linear and the pivotable actuation members in a direction
of movement at or around the initiation of an actuation,
such as a connect and/or a disconnect.
[0115] The coupling arrangement may be configured
to provide a minimum contact surface area between the
linear and the pivotable actuation members in the direc-
tion of movement at or around the completion of an ac-
tuation, such as a connect and/or a disconnect.
[0116] The coupling arrangement may be configured
to provide a minimum contact surface area between the
linear and the pivotable actuation members opposite the
direction of movement at or around the initiation of an
actuation, such as a connect and/or a disconnect.
[0117] The coupling arrangement may be configured
to provide a maximum contact surface area between the
linear and the pivotable actuation members opposite the
direction of movement at or around the completion of an
actuation, such as a connect and/or a disconnect. Pro-
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viding a maximum contact surface area opposite the di-
rection of movement towards the completion of an actu-
ation may provide for a reliable and/or consistent and/or
accurate positioning of the actuation members upon
completion of the actuation.
[0118] The coupling arrangement may be configured
to vary the location or position of the maximum and/or
minimum contact surface area/s between the linear and
the pivotable actuation members according to the direc-
tion of travel. For example, the coupling arrangement
may comprise the first interface for transferring load from
the pivotable actuator member to the linear actuator
member in the first direction of movement. The second
interface may be for transferring load from the pivotable
actuator member to the linear actuator member in the
second direction of movement. The first interface may
be opposite the second interface. For example, the first
interface may be located on a first side of the pivotable
actuator member (e.g. the first side being in the direction
of movement in a first stage or portion of actuation); and
the second interface may be located on a second side
of the pivotable actuator member (e.g. the second side
being in the direction of movement in a second stage or
portion of actuation or of a different actuation or deactu-
ation).
[0119] The first direction of movement may be in a di-
rection of a connect actuation. The second direction of
movement may be in a direction of a disconnect actua-
tion, or a deactuation.
[0120] The coupling arrangement may comprise an
angular element corresponding to an angle of rotation of
the pivotable member between configurations, such as
between the ON and OFF configurations.
[0121] The protrusion may comprise an angular por-
tion, such as a wedge. The angular portion may comprise
an angle corresponding to an angle of rotation of the piv-
otable member between configurations, such as be-
tween the On and OFF configurations.
[0122] The recess and protrusion may each comprise
a pair of corresponding engagement surfaces. The cou-
pling arrangement may be configured to substantially
maintain contact between the corresponding engage-
ment surfaces, such as throughout actuation and/or dur-
ing periods of ON and/or OFF configurations.
[0123] The protrusion may be substantially parallel to
the contactor member, such as to the moving blade. The
protrusion may be substantially parallel to the contactor
member in the ON and/or OFF configurations. The pro-
trusion may be substantially parallel to the contactor
member in a neutral configuration, such as midway be-
tween the ON and OFF configurations.
[0124] The pivotable and linear members may be uni-
tary, such as integrally formed.
[0125] The actuator may comprise a resilient member.
The resilient member may be configured to apply a com-
pressive force to the actuator member/s. The resilient
member may be configured to apply a tensile force to the
actuator member/s. The resilient member may be con-

figured to apply a pre-tension to the actuator member/s.
[0126] The resilient member may be configured to bias
the actuator towards a particular state or configuration.
The particular state or configuration may comprise the
OFF configuration. Alternatively, the particular configu-
ration may comprise the ON configuration.
[0127] The resilient member may comprise a spring.
The resilient member may comprise a compression
spring. The resilient member may comprise a tensile
spring. The resilient member may comprise a coil spring.
The resilient member may comprise a leaf spring. The
resilient member may comprise a Belleville spring. The
resilient member may comprise an elastic material. The
actuator may comprise a plurality of resilient members.
[0128] The transmission system may comprise the coil
and/or the pivotable actuator member and/or the linear
actuator member and/or the resilient member/s and/or
the coupling arrangement and/or the contact or pair/s of
contacts and/or the contactor member/s.
[0129] The device may be configured to minimise a net
force between contacts in response to current flowing (e.
g. Lorenz force). The device may be configured to gen-
erate a similar repulsive force between the moving blade
and a first bus-bar and between the moving blade and a
second bus-bar. The moving blade may be substantially
equidistant the first and second bus-bars. The moving
blade may be substantially equidistant the first and sec-
ond bus-bars in at least the ON configuration.
[0130] According to a further aspect of the invention
there is provided a contactor member as defined in the
claims for a switching device; such as a switching device
according to the first aspect.
[0131] The contactor member may comprise a rela-
tively thick portion and a relatively thin portion
[0132] The relatively thick portion and the relatively thin
portion may be substantially integral or unitary.
[0133] The relatively thick portion may comprise a sub-
stantially rigid portion. The relatively thin portion may
comprise a flexible portion. The relatively thick portion
may comprise a bus-bar. The relatively thin portion may
comprise a moving blade.
[0134] The relatively thick portion and the relatively thin
portion may share at least one substantially continuous
common surface or face. The relatively thick portion and
the relatively thin portion may share a plurality of sub-
stantially continuous common surfaces or faces.
[0135] The relatively thick portion and the relatively thin
portion may be substantially integrally formed.
[0136] According to a further aspect of the invention
there is provided a method as defined in the claims of
connecting a relatively thin portion/first portion of a con-
tactor member of a switching device to a relatively thick
portion/second portion of the contactor member of a
switching device.
[0137] The method may comprise connecting the first
or relatively thin portion of the contactor member of the
switching device to the second or relatively thick portion
of the contactor member of the switching device so as to
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form a substantially continuous or integral contactor
member of variable thickness.
[0138] The method may comprise eliminating losses
in electrical resistance caused by mechanical joints.
[0139] The method may comprise forming at least one
substantially continuous surface or face extending from
the relatively second / thick portion to the first / relatively
thin portion.
[0140] The method may comprise fusing the first / rel-
atively thin portion to the second / relatively thick portion.
[0141] The method may comprise continuous electron
beam welding the first / relatively thin portion to the sec-
ond / relatively thick portion.
[0142] The method may comprise electron beam weld-
ing the first / relatively thin portion to the second / relatively
thick portion.
[0143] The first / relatively thin portion may comprise
a dynamic or flexible portion, such as a moving blade.
The second / relatively thick portion may comprise a sub-
stantially rigid or static portion. The second / relatively
thick portion may comprise a bus-bar or blade carrier.
[0144] The method may comprise providing a transi-
tion portion between the second / relatively thick and first
/ relatively thin portions.
[0145] The method may comprise forming the transi-
tion portion with electron beam welding.
[0146] The method may comprise making the transi-
tion portion substantially continuous.
[0147] The method may comprise providing the tran-
sition portion and/or the second/relatively thick and/or
first/relatively thin portion/s with substantially homoge-
nous properties. The properties may comprise electrical
and/or mechanical and/or thermal properties. The meth-
od may comprise providing substantially continuous
properties across the transition portion, such as relative
to an alternative connecting method, such as mechani-
cally connecting (e.g. riveting) and/or welding the second
/ relatively thick and first / thin portions together.
[0148] The method may comprise connecting portions
of similar properties. For example, the relatively thin por-
tion/first portion and the relatively thick portion/second
portion may comprise similar materials, such as both of
copper or both of a copper alloy.
[0149] Additionally or alternatively, the method may
comprise connecting portions of dissimilar properties.
For example, the relatively thin portion/first portion and
the relatively thick portion/second portion may comprise
materials of dissimilar properties, such as a first copper
material and a second copper material. For example the
first copper material may substantially comprise copper
and the second copper material may comprise a copper
alloy. The copper alloy may comprise a high copper alloy,
such as cadmium/copper, beryllium/copper, chromi-
um/copper, zirconium/copper, and/or combinations
thereof such as chromium-zirconium copper.
[0150] Connecting portions of similar and/or dissimilar
properties may comprise joining by electron beam weld-
ing.

[0151] According to a further arrangement, there is pro-
vided a bus-bar for a switching device, the bus-bar con-
figured to dissipate heat (at an increased rate).
[0152] The bus-bar may comprise an increased sur-
face area. The bus-bar may comprise a surface area of
at least one side or face that is substantially greater than
the footprint and/or planar projection of said side or face.
[0153] The surface area of the at least one side or face
may be substantially discontinuous. The surface area of
the at least one side may be configured to dissipate sub-
stantially more heat than an equivalent continuous or pla-
nar surface. The bus-bar may comprise a non-uniform
and/or non-homogenous and/or asymmetrical and/or an-
isotropic cross-section at at least one portion.
[0154] The bus-bar may comprise one or more protru-
sions and/or one or more recesses; such as in the at least
one side or face. The bus-bar may comprise a plurality
of protrusions and/or recesses.
[0155] The recess/es may comprise an indentation;
and/or a dimple and/or a depression and/or a slot and/or
a hole or aperture. The recess may comprise a blind re-
cess. The recess may comprise a through-hole.
[0156] The recess may comprise a continuous recess.
For example, the recess may comprise a continuous slot,
such as a serpentine or a labyrinthine slot.
[0157] The bus-bar may be substantially planar.
[0158] The protrusion/s may comprise a convex sur-
face/s.
[0159] The bus-bar may be convex.
[0160] The protrusion/s may comprise a concave sur-
face/s.
[0161] The bus-bar may be concave.
[0162] The bus-bar may be curved.
[0163] The bus-bar may comprise a variable thickness.
A cross-section of the bus-bar, such as parallel and/or
perpendicular to a longitudinal axis of the bus-bar, may
comprise a variable thickness.
[0164] The bus-bar may comprise a uniform thickness.
For example, a recess in a first side or face of the bus-
bar may correspond to a protrusion in a corresponding
(e.g. opposite) second side or face of the bus-bar; and/or
vice versa.
[0165] The recess/es and/or protrusion/s may be lon-
gitudinally and/or laterally arranged, such as along and/or
perpendicular to a longitudinal axis of the bus-bar.
[0166] According to a further arrangement, there is pro-
vided a switching device configured to balance forces.
The device may comprise an aligned force transmission
system.
[0167] The device may be configured to balance forces
transmitted between an actuator and a contactor.
[0168] The device may be configured to align contact
points of force transmission.
[0169] The device may be configured to prevent or at
least reduce torsional forces. The device may be config-
ured to prevent or at least reduce twisting.
[0170] According to a further arrangement there is pro-
vided a method of transmitting forces between an actu-
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ator and a contactor of a switching device.
[0171] The method may comprise transmitting the forc-
es through an aligned force transmission system.
[0172] The method may comprise transmitting the forc-
es substantially along a central plane.
[0173] The method may comprise arranging compo-
nents of a force transmission system in a plane. The
method may comprise arranging the components of a
force transmission system such as to reduce or eliminate
torsion. The method may comprise substantially elimi-
nating force losses, such as due to undesired force com-
ponents (e.g. undesired tangential and/or torsional force
components or vectors).
[0174] According to a further arrangement there is pro-
vided a switching device configured to prevent or reduce
unintended activation.
[0175] The device may comprise a coil shield. The coil
shield may be directional. The coil shield may be config-
ured to improve the magnetic field in the direction of the
permanent magnet. The coil shield may be configured to
reduce the risk that the switch can be otherwise activated,
such us unauthorised or unintentional activation. For ex-
ample, the coil shield may prevent or at least mitigate
tampering, such as from a rare-earth magnet held against
the side of the device.
[0176] The invention includes one or more correspond-
ing aspects, embodiments or features in isolation or in
various combinations whether or not specifically stated
(including claimed) in that combination or in isolation. For
example, it will readily be appreciated that features re-
cited as optional with respect to the first aspect may be
additionally applicable with respect to the other aspects
without the need to explicitly and unnecessarily list those
various combinations and permutations here (e.g. the
contactor member of one aspect may comprise features
of any other aspect). Optional features as recited in re-
spect of a method may be additionally applicable to an
apparatus; and vice versa.
[0177] In addition, corresponding means for perform-
ing one or more of the discussed functions are also within
the present disclosure.
[0178] It will be appreciated that one or more embod-
iments/aspects may be useful in connecting and/or dis-
connecting electricity, such as bus-bars.
[0179] The above summary is intended to be merely
exemplary and non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0180] These and other aspects of the present inven-
tion will now be described, by way of example only, with
reference to the accompanying drawings, in which:

Figure 1 shows a switching device in accordance
with a first embodiment of the invention in an ON
configuration;
Figure 2 shows a cross sectional view of the switch-
ing device of Figure 1;

Figure 3 shows a detail view of a portion of an actu-
ator of the device of Figure 1;
Figure 4 shows a side view of a portion of a contactor
of the device of Figure 1;
Figure 5 shows a first contactor member of the device
of Figure 1; and
Figure 6 shows a second contactor member of the
device of Figure 1.

DETAILED DESCRIPTION OF THE DRAWINGS

[0181] Reference is first made to Figure 1 of the draw-
ings, which illustrates a switching device 10, in accord-
ance with an embodiment of the present invention.
[0182] The switching device 10 comprises an actuator
12 and a contactor 14. The actuator 12 is configured to
actuate the contactor 14. The contactor 14 comprises a
first contactor member 16 and a second contactor mem-
ber 18.
[0183] The first contactor member 16 comprise a var-
iable thickness, with a relatively thin portion 20 with a
moving blade 22, and a relatively thick portion in the form
of a planar bus-bar or a blade-carrier 26. The relatively
thick and thin portions 20, 26 are integral, the first con-
tactor member 16 being a single unitary piece.
[0184] The relatively thick and thin portions 20, 26 are
substantially continuous. The relatively thick and thin por-
tions 20, 26 are joined by electron beam welding to form
the first contactor member 16.
[0185] In the embodiment shown, the switching device
10 is a 60 Amp single pole switching device. However,
in other embodiments, similar or like components may
be used. For example, the same actuator 12, or at least
components thereof, may be used in, for example, a 100
Amp device, or in a 200 Amp two pole device. Features
or components may be modified, such as scaled appro-
priately, to provide embodiments for other ratings, such
as 100 Amps. The switching device 10 shown is suitable
for low short circuit or high short circuit conditions. The
rating may correspond to a nominal load.
[0186] The device 10 comprises an insulating housing
28. The actuator 12 comprises an electromagnetic coil
30 with a coil winding 32 and a pair of coil field pieces
34, 36. Here, both the first contactor member 16 and the
second contactor member 18 extend through an opening
or aperture from within the housing 28 to external to the
housing 28. The relatively thick portion 26 extends
through one of the openings or apertures from within the
housing 28 to external to the housing 28. The first and
second contactor members 16, 18 are configured for
electrical connection external to the housing 28.
[0187] Here, the actuator 12 is a permanent magnet
latching actuator. The actuator 12 is configured to actuate
the contactor 14 in response to a magnetic field gener-
ated by the coil winding 32 and the coil field pieces 34, 36.
[0188] The actuator 12 comprises an actuator arrange-
ment with a pivotable actuator member 38 in the form of
a rotary actuator member. The pivotable actuator mem-
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ber 38 comprises an overmoulded permanent magnet,
with respective pairs of field members 40, 42 for coop-
eration with the respective coil field pieces 34, 36. The
pivotable actuating member is configured to pivot about
an axis or pivot 44 in response to a magnetic field gen-
erated by the coil winding 32 and the coil field pieces 34,
36. The pivot 44 is arranged to allow the pivotable actu-
ator member 38 to pivot about an axis perpendicular to
a central plane of the device 10.
[0189] The actuator arrangement comprises a sub-
stantially linear actuator member 46 configured to trans-
late substantially linearly. In the embodiment shown, the
linear actuator member 46 is guided in the housing 28 to
translate substantially perpendicular to the moving blade
22. The actuator arrangement is configured to disconnect
and connect a pair of contacts 48, 50 provided in the
contactor 14. In the embodiment shown, the contacts 48,
50 are silver-coated or plated. In use, the linear actuator
member 46 acts directly on the contactor 14 by engaging
the moving blade 22.
[0190] In the embodiment shown, the pivotable and
linear actuator members 38, 46 are discrete. In other em-
bodiments, the pivotable and linear members may be
unitary, such as integrally formed.
[0191] The actuator 12 comprises a resilient member
52. The resilient member 52 is configured to apply a com-
pressive force to the linear actuator member 46. The re-
silient member 52 is configured to bias the actuator to-
wards a particular state or configuration, which is the OFF
configuration in the embodiment shown (noting that the
OFF configuration is not depicted).
[0192] Here, the resilient member 52 comprises a com-
pression coil spring. In other embodiments alternative or
additional resilient members or types of resilient mem-
bers may be provided.
[0193] In use, the device 10 is configured to balance
forces. As illustrated in Figure 2, showing a cross-section
of the device 10, the device 10 comprises an aligned
force transmission system. The device 10 is configured
to balance forces transmitted between the actuator 12
and the contactor 14. The device 10 is configured to align
contact points of force transmission. The transmission
system comprises the coil 30 and the pivotable actuator
member 38 and the linear actuator member 46 and the
resilient member 52 and the pair of contacts 48, 50 and
the contactor members 16, 18.
[0194] The device 10 is configured to prevent or at least
reduce torsional forces. The device 10 is configured to
prevent or at least reduce twisting. The actuator 12 and
the contactor 14 are arranged such that force is trans-
mitted between components of the actuator 12 and the
contactor 14 substantially in a plane, represented by the
broken line 54 in Figure 2. The plane 54 is substantially
perpendicular to the moving blade 22 and the bus-bar 26
of the first contactor member 16 and to the second con-
tactor member 18. In use, the movement of the moving
blade 22 is substantially in plane with the force transmis-
sion system. The plane 54 comprises a central plane,

passing through centroids of the contactor 12 and the
actuator 14. In the embodiment shown, the plane 54
passes through a center or central axis of each contactor
member 16, 18.
[0195] The device 10 is configured to substantially cen-
trally load the force transmission system. A center of the
pivotable actuator member 38 is located in the central
plane 54. The centroid of the pivotable actuator member
38 is located in the central plane 54.
[0196] The device 10 is configured to prevent out of
plane forces. The device 10 is configured to substantially
transmit all forces in plane 54. The device 10 is configured
to prevent pivoting, twisting or torsion of components,
such as out of the plane 54. The forces act along the
central plane 54 of the device 10. The forces act along
a centreline of the device 10.
[0197] The actuator arrangement is configured to act
upon or transmit force to the first contactor member 16
at a central portion of the contactor member 16. The linear
actuator member 46 contacts the moving blade 22 at a
central location, equidistant from either edge of the mov-
ing blade 22.
[0198] The actuator arrangement is configured to force
the moving blade 22 towards the ON configuration (e.g.
to push). The actuator arrangement is configured to pro-
vide a force to the moving blade 22 in the ON configura-
tion to maintain engagement of the contacts 48, 50 be-
tween the first and second contactor members 16, 18.
The actuator arrangement is configured to force the mov-
ing blade 22 towards the OFF configurations (e.g. to pull).
[0199] Although not shown, it will be appreciated that
the device 10 can be toggled between the ON configu-
ration as shown and the OFF configuration (not shown)
by selectively activating the coil 30 to move the linear
actuator member 46 relatively up or down to respectively
close or separate the contacts 50, 48.
[0200] Reference is now made to Figure 3, showing a
detail view of a portion of the actuator 12. The view shows
a partial cross-section.
[0201] The pivotable actuator member 38 is configured
to cooperate with the linear actuator member 46 to con-
vert a substantially rotational force, such as generated
by the coil 30, into a substantially linear force. The actu-
ator 12 comprises an interengaging coupling arrange-
ment 56 between the pivotable actuator member 38 and
the linear actuator member 46. In the embodiment
shown, the linear actuator member 46 comprises a re-
cess and the pivotable actuator member 38 comprises a
corresponding protrusion 60, in the form of a lever arm.
[0202] The coupling arrangement 56 is configured to
eliminate or at least reduce play between the actuator
members 38, 46. Here, the coupling arrangement 56
comprises a snug fit in the ON and OFF configurations;
and configurations therebetween.
[0203] The coupling arrangement 56 is configured to
ensure engagement between the actuator members 38,
46. The coupling arrangement 56 is configured to provide
full engagement between the pivotable actuator member
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38 and the linear actuator member 46 at all times, such
as throughout all movements and/or reconfigurations.
The coupling arrangement 56 is configured to provide
engagement between the pivotable actuator member 38
and the linear actuator member 46 at the same contact
points or surfaces at all times. For example the coupling
arrangement 56 comprises a first interface for transfer-
ring load between the pivotable and linear actuator mem-
bers 38, 46 in a first direction of movement, such as a
first linear direction of movement; and a second interface
for transferring load between the pivotable and linear ac-
tuator members 38, 46 in a second direction of move-
ment, such as opposite to the first direction of movement.
The coupling arrangement 56 ensures engagement at
the first and second interfaces at all times. Each interface
comprise contact points or surfaces of the actuator mem-
bers 38, 46. Engagement comprises contact, such as
load-bearing contact.
[0204] The coupling arrangement 56 is configured to
provide a maximum contact surface area between the
linear and the pivotable actuation members 38, 46 at or
around the initiation of an actuation, such as a connect
and/or a disconnect. Providing a maximum contact sur-
face area may reduce pressure for a given force, such
as a maximum force and/or a static force. The coupling
arrangement is configured to provide a maximum contact
surface area between the linear and the pivotable actu-
ation members 38, 46 in a direction of movement at or
around the initiation of an actuation, such as a connect
and/or a disconnect.
[0205] The coupling arrangement is configured to pro-
vide a minimum contact surface area between the linear
and the pivotable actuation members 38, 46 in the direc-
tion of movement at or around the completion of an ac-
tuation, such as a connect and/or a disconnect.
[0206] The coupling arrangement 56 is configured to
vary the location or position of the maximum and/or min-
imum contact surface area/s between the linear and the
pivotable actuation members 38, 46 according to the di-
rection of travel. The coupling arrangement 56 comprises
the first interface for transferring load from the pivotable
actuator member 38 to the linear actuator member 46 in
the first direction of movement. The second interface is
for transferring load from the pivotable actuator member
38 to the linear actuator member 46 in the second direc-
tion of movement. The first interface is opposite the sec-
ond interface. The first interface is located on a first side
of the pivotable actuator member 38 (e.g. the first side
being in the direction of movement in a first stage or por-
tion of actuation); and the second interface is located on
a second side of the pivotable actuator member 38 (e.g.
the second side being in the direction of movement in a
second stage or portion of actuation or of a different ac-
tuation or deactuation).The first direction of movement
is in a direction of a connect actuation. The second di-
rection of movement is in a direction of a disconnect ac-
tuation, or a deactuation.
[0207] The coupling arrangement 56 is configured to

provide a maximum contact surface area between the
linear and the pivotable actuation members 38, 46 op-
posite the direction of movement at or around the com-
pletion of an actuation, such as a connect and/or a dis-
connect. Providing a maximum contact surface area op-
posite the direction of movement towards the completion
of an actuation may provide for a reliable and/or consist-
ent and/or accurate positioning of the actuation members
38, 46 upon completion of the actuation. In the embodi-
ment shown a relatively large contact surface area 62 is
provided in the direction of movement if the linear actu-
ator 46 were to be moved from the ON configuration of
figure 3 towards an OFF configuration (not shown). The
relatively large contact surface area 62 provides a better
alignment between the linear and the pivotable actuation
members 38, 46; such as compared to the relatively small
contact surface area 64.
[0208] The protrusion 60 comprises an angular por-
tion, such as a wedge, in the embodiment shown. The
angular portion comprises an angle 66 corresponding to
an angle of rotation of the pivotable member 38 between
configurations, such as between the On and OFF con-
figurations.
[0209] The recess 58 and protrusion 60 each comprise
a pair of corresponding engagement surfaces. The cou-
pling arrangement is configured to substantially maintain
contact between the corresponding engagement surfac-
es, such as throughout actuation and/or during periods
of ON and/or OFF configurations.
[0210] The protrusion 60 is substantially parallel to the
first contactor member 16, such as to the moving blade
22. The protrusion 60 is substantially parallel to the first
contactor member 60 in a neutral configuration, such as
midway between the ON and OFF configurations.
[0211] Reference is now made to Figure 4, which
shows a side view of a portion of the device 10, including
the contactor 14. The device 10 is configured to minimise
a net force between the contacts 50, 48 in response to
current flowing (e.g. Lorenz force). The device 10 is con-
figured to generate a similar repulsive force between the
moving blade 22 and the first bus-bar 26 and between
the moving blade 22 and the second bus-bar 18. The
moving blade 22 is substantially equidistant the first and
second bus-bars 18, 26 (e.g. the moving blade 22 is po-
sitioned halfway between and substantially parallel to
each of the first and second bus-bars 18, 26). The moving
blade 22 is substantially equidistant the first and second
bus-bars 18, 26 in at least the ON configuration, as shown
in Figure 4.
[0212] The first contactor member 16 comprises a
hinge 68 in the form of a U-bend. Accordingly, the first
contactor member 16 comprises a U-shape. The hinge
68 comprises a defined bending radius. The radius pro-
vides for a predetermined separation of portions of the
first contactor member 16 either side of the hinge 68,
such as adjacent the hinge. The radius provides for a
similar separation of the moving blade 22 from the first
and second bus-bars 18, 26. The hinge 68 defines a vir-
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tual pivot axis.
[0213] At least a part of the relatively thick portion 26
and at least a part of the relatively thin portion 20 are
arranged substantially parallel to each other in the OFF
configuration. At least a part of the relatively thick portion
26 and at least a part of the relatively thin portion 20 are
angularly offset. The moving blade 22 carrying the con-
tact 48 is angularly offset such that the moving blade 22
and the bus-bar 26 diverge away from the hinge 68 in
the ON configuration shown in Figure 4. Here, the angular
offset comprises an angle of about 6°.
[0214] Reference is now made to Figure 5, which
shows the first contactor member 16 in isolation. In the
embodiment shown, the first contactor member 16 com-
prises a second hinge 70 in the form of a portion of re-
duced stiffness. The second hinge 70 is configured to
reduce a required opening force.
[0215] The second hinge 70 comprises a portion of in-
creased flexibility. The second hinge 70 comprises a por-
tion of reduced cross-sectional area relative to the thick
and thin portions 20, 26 of the first contactor member 16.
Increased flexibility may allow the moving blade 22 to
deflect easily, such as to allow the contact 48 mounted
to the moving blade to oscillate or rock in use (e.g. to
prevent welding of the contacts 48, 50).
[0216] Here, the portion of increased flexibility com-
prises a reduced width, such as a necking or a waisting.
The first and second hinges 68, 70 are located proximal
or adjacent to each other. The portion of reduced stiffness
may be located adjacent the U-bend. Here, both the hing-
es 68, 70 are located distal to the transition portion 24,
and are both located in the relatively thin portion 20. The
hinges 68, 70 are located between the relatively thick
portion 26 and the contact 48.
[0217] The hinges 68, 70 provide for a similar deflec-
tion at a reduce force. The hinges 68, 70 provide for an
increased deflection at a similar force. The hinges 68, 70
allow for a reduced length of the first contactor member
16.
[0218] The hinges 68, 70 are located distal to the con-
tact 48 of the first contactor member 16. The contact 48
is located at or towards a free end of the moving blade
22, the free end of the moving blade 22 being distal to
the first hinge 68.
[0219] In use, the actuator arrangement transmits
force to the moving blade 22 distal to the hinges 68, 70.
The actuator arrangement is configured to transmit force
to the moving blade at a maximum separation from the
first hinge 68. The actuator arrangement is configured to
transmit force to the moving blade 22 proximal to the
contact 48. The actuator arrangement is configured to
transmit force to the free end of the moving blade 22,
thus maximising leverage.
[0220] Here, the relatively thin portion 20 comprises a
thickness, such as a nominal thickness, less than or equal
to about 30% of the thickness of the relatively thick portion
26. In other embodiments, other thickness ratios may be
provided.

[0221] The first contactor member 16 comprises the
transition portion 24 between the relatively thick portion
26 and the relatively thin portion 20. The transition portion
24 is configured to provide a smooth transfer between
the relatively thick portion 26 and the relatively thin por-
tion 20. The transition portion 24 is configured to provide
a smooth transfer of electrical load between the relatively
thick portion 26 and the relatively thin portion 20. The
transition portion 24 is configured to provide a smooth
transfer of mechanical load between the relatively thick
portion 26 and the relatively thin portion 20. The transition
portion 24 is configured to provide a smooth transfer of
thermal load between the relatively thick portion 26 and
the relatively thin portion 20.
[0222] The transition portion 24 and the relatively thick
portion 26 and the relatively thin portion 20 are substan-
tially homogenous. In the embodiment shown, the tran-
sition portion 24 and the relatively thick portion 26 and
the relatively thin portion 20 comprise a similar material
in the form of homogenous copper with similar mechan-
ical and electrical and thermal properties.
[0223] In alternative embodiments, devices may ap-
pear similar to that shown in the Figures. However, the
transition portion and/or the relatively thick portion and/or
the relatively thin portion may be substantially dissimilar
in at least one property. For example, the transition por-
tion and/or the relatively thick portion and/or the relatively
thin portion may comprise dissimilar properties from at
least one of the other portions. The dissimilar property/ies
may comprise a type of material and/or a mechanical
property and/or an electrical property and/or a thermal
property. For example, in other embodiments, the con-
tactor member comprises a bimetallic contactor member,
such as with copper in the relatively thick portion and a
copper alloy (e.g. copper/zirconium alloy or the like) in
the relatively thin portion.
[0224] The relatively thick portion 26 and the relatively
thin portion 20 are axially aligned at the transition portion
such that the relatively thin portion 20 is an axial exten-
sion of the relatively thick portion 26.
[0225] The transition portion 24 comprises a chamfer.
The transition portion 24 is configured to prevent peeling
of the relatively thin portion 20 from the relatively thick
portion 26. The first contactor member 16 is configured
to substantially tensionally or compressively load the
transition portion 24.
[0226] The transition portion 24 is comprises a fused
portion, formed by electron beam welding. In the embod-
iment shown, the transition portion 24 comprises a lap
connection between the relatively thin portion 20 and the
relatively thick portion 26. In other embodiments, the tran-
sition portion comprises a butt connection, such as a butt
fusion.
[0227] The device 10 is configured to allow the actuator
12 to act directly on a central portion of the first contactor
member 16. The device 10 is configured to allow the ac-
tuator arrangement to act directly on the moving blade
22. The first contactor member 16 comprises a slot or
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opening 72 to allow the actuator arrangement to pass
through. The opening 72 is centrally located in the con-
tactor member 16. The opening 72 allows the actuator
arrangement to pass through centrally. The opening 72
allows the aperture arrangement to transmit force to the
first contactor member 16 substantially linearly, with the
linear actuator member 46. The opening 72 allows the
linear actuator member 46 to transmit force internally
centrally. The opening 72 allows the linear actuator mem-
ber 46 to transmit force directly to the moving blade 22.
The opening 72 allows the linear actuator member 46 to
be substantially purely compressively or tensionally load-
ed.
[0228] Reference is now made to Figures 5 and 6. Fig-
ure 6 shows the second contactor member 18 in isolation.
The first and second contactor members 16, 18 are con-
figured to dissipate heat at an increased rate.
[0229] The first and second contactor members 16, 18
comprise increased surface areas. The first and second
contactor members 16, 18 comprise surface areas of at
least one side or face 74, 76 that are substantially greater
than the footprint and/or planar projection of said side or
face 74, 76.
[0230] The surface areas of the at least one side or
face 74, 76 are substantially discontinuous. The surface
areas of the at least one side or face 74, 76 are configured
to dissipate substantially more heat than an equivalent
continuous or planar surface. The first and second con-
tactor members 16, 18 comprise non-uniform and non-
homogenous and asymmetrical and anisotropic cross-
sections at at least one portion.
[0231] The first and second contactor members 16, 18
comprise a plurality of recesses 78, 80 longitudinally and
laterally arranged along and perpendicular to a longitu-
dinal axis of the contactor member, in the at least one
side or face 74, 76. In the embodiment shown, the re-
cesses 78, 80 comprise blind recesses, in the form of
indentations or depressions. In other embodiments, the
recess comprises a continuous recess. For example, the
recess comprises a continuous slot, such as a serpentine
or a labyrinthine slot. In other embodiments, the contactor
member/s comprise protrusions in addition or alterna-
tively to recesses.
[0232] In the embodiment shown, cross-sections of the
first and second contactor members 16, 18 comprise a
variable thickness, such as parallel and perpendicular to
a longitudinal axis of the contactor members 16, 18. The
recesses 78, 80 do not have corresponding protrusions
in faces opposing the increased surface area faces 74,
76.
[0233] Here, each contactor member 16, 18 comprises
an internal portion within the housing 28 and an external
portion outside the housing 28. The relatively thick por-
tion 26 comprises internal and external portions. The in-
ternal and external portions are configured to dissipate
heat at the increased rate. The internal and the external
portions of the first and second contactor members 16,
18 comprise the sides or faces 74, 76 with the surface

area that is substantially greater than the footprint and/or
planar projection of said side or face 74, 76.
[0234] In the embodiment shown the second contactor
member 18 comprises a static contactor member in the
form of a fixed bus-bar. In other embodiments, the second
contactor member is substantially similar to the first con-
tactor member 16; such as comprising a bus-bar 26 and
a moving blade 22.
[0235] Here, the switching device 10 comprises a re-
mote disconnect switching device, such as a remotely-
operable or remotely-operated disconnect switching de-
vice. The switching device 10 comprises a disconnect
relay, such as for a smart meter. The switching device
10 comprises a switching device for connecting and/or
disconnecting a power load from a voltage source, such
as from AC mains electricity. The switching device 10
comprises a high current switching device. The switching
device 10 is configured to withstand a short circuit load,
such as thirty times the nominal load. The switching de-
vice 10 comprises a domestic or residential electricity
switching device. The switching device 10 comprises a
cyclical switching device, rated and/or suitable for at least
5000; at least 10000; at least 15000 operating cycles
respectively, such as electrically operating cycles.
[0236] Other switching devices may be suitable for kil-
oampere loads; such as for 6000 Amps or more. Other
switching devices comprise an industrial electricity
switching device. Other switching devices comprise a DC
switching device, such as for low voltage sources (e.g.
for vehicle batteries).

Claims

1. A mains electricity meter remote disconnect switch-
ing device (10) comprising:

a contactor (14) comprising at least a first con-
tactor member (16) and a second contactor
member (18); and
an actuator (12) configured to actuate the con-
tactor (14);
wherein at least one of the contactor members
(16, 18) comprises a bus-bar (26) joined to a
moving blade (22) by an electron beam weld.

2. The switching device (10) of claim 1, wherein the
bus-bar (26) and moving blade (22) are integral, the
at least one of the contactor members (16 18) being
a single unitary piece; and wherein the moving blade
(22) comprises a thickness less than or equal to
about half of the thickness of the bus-bar (26).

3. The switching device (10) of any of claims 1 or 2,
wherein the switching device (10) comprises one or
more of:

a smart meter switching device;
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a high current switching device;
a current rating and/or is configured to bear a
nominal load in the range of about 60 Amps to
about 200 Amps.

4. The switching device (10) of any of claims 1 to 3,
wherein the at least one contactor member (16, 18)
comprises a transition portion (24) formed by elec-
tron beam welding between the bus-bar (26) and the
moving blade (22), the transition portion (24) being
configured to provide a smooth transfer of electrical
and mechanical and thermal load between the bus-
bar (26) and the moving blade (22), wherein the tran-
sition portion (24) and the bus-bar (26) and the mov-
ing blade (22) are substantially homogenous.

5. The switching device (10) of any of claims 1 to 4,
wherein the at least one contactor member (16, 18)
is configured to dissipate heat at an increased rate,
wherein the at least one contactor member (16, 18)
comprises a surface area of at least one side or face
(74, 76) that is substantially greater than the footprint
of said side or face (74, 76), the surface area of the
at least one side or face (74, 76) being configured
to dissipate substantially more heat than an equiva-
lent continuous or planar surface, the at least one
contactor member (16, 18) comprising one or more
protrusions and/or one or more recesses (78, 80) in
the at least one side or face (74, 76).

6. The switching device (10) of any of claims 1 to 5,
wherein the at least one contactor member (16, 18)
comprises a hinge (68), the hinge comprising a U-
shaped bend; and optionally wherein the device (10)
is configured to generate a similar repulsive force
between the moving blade (22) and the bus-bar (26)
and between the moving blade (22) and a second
bus-bar (18), wherein the moving blade is substan-
tially equidistant the first and second bus-bars.

7. The switching device (10) of any of claims 1 to 6,
wherein at least a part of the bus-bar (26) and at
least a part of the moving blade (22) are arranged
substantially parallel to each other in one of: an ON
configuration; an OFF configuration; both ON and
OFF configurations; and/or wherein the electron
beam weld comprises a butt connection.

8. The switching device (10) of any of claims 1 to 7,
wherein the device (10) is configured to balance forc-
es transmitted between the actuator (12) and the
contactor (14), the device (10) comprising an aligned
force transmission system, the device (10) compris-
ing aligned contact points of force transmission to
prevent or at least reduce torsional forces; wherein
the actuator (12) and the contactor (14) are arranged
such that force is transmitted between the actuator
(12) and the contactor (14) substantially in a plane

(54), the plane (54) being a central plane substan-
tially perpendicular to a contactor member (16, 18),
such as the moving blade (22).

9. The switching device (10) of claim 8, wherein the
actuator (12) comprises an actuator arrangement to
act upon the at least one contactor member (16, 18),
the actuator arrangement, in use, acting along the
plane (54) aligned with a central axis of the at least
one contactor member (16, 18), the actuator ar-
rangement, in use, acting upon or transmitting force
to the at least one contactor member (16, 18) at a
central portion of the at least one contactor member
(16, 18); wherein the at least one contactor member
(16, 18) comprises an aperture or recess or slot (72)
to allow the actuator arrangement to pass through.

10. The switching device (10) of claim 9, wherein the
device (10) is configured to prevent or at least reduce
torsional forces and twisting; and
wherein the actuator arrangement comprises a piv-
otable actuator member (38) and comprises a sub-
stantially linear actuator member (46) configured to
translate substantially linearly, wherein a center of
the pivotable actuator member is located in the cen-
tral plane (54).

11. The switching device (10) of any of claims 1 to 10,
wherein the switching device (10) comprises a direc-
tional coil shield configured to prevent or reduce un-
intended activation, the coil shield being configured
to reduce the risk that the switch can be otherwise
activated, such us unauthorised or unintentional ac-
tivation.

12. A method of connecting a moving blade (22) of a
contactor member (16, 18) of a mains electricity me-
ter remote disconnect switching device (10) of any
of claims 1 to 11, to a bus-bar (26) of the contactor
member (16, 18) of the switching device (10), the
method comprising electron beam welding the mov-
ing blade (22) to the bus-bar (26).

13. The method of claim 12, comprising forming at least
one substantially continuous surface or face extend-
ing from the bus-bar (26) to the moving blade (22);
and/or providing a transition portion (24) between
the bus-bar (26) and moving blade (22); and option-
ally providing the transition portion (24) and/or the
second and/or first portion/s with substantially ho-
mogenous electrical and/or mechanical and/or ther-
mal properties.

14. The method of claim 12 or 13, wherein the method
comprises continuous electron beam welding the
moving blade (22) to the bus-bar (26).
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Patentansprüche

1. Ferntrennschaltvorrichtung (10) für einen Strom-
netzzähler, umfassend:

einen Kontaktgeber (14), der mindestens ein
erstes Kontaktgeberelement (16) und ein zwei-
tes Kontaktgeberelement (18) umfasst; und
ein Stellglied (12), das zur Betätigung des Kon-
taktgebers (14) gestaltet ist;
wobei mindestens eines der Kontaktgeberele-
mente (16, 18) eine Sammelschiene (26) um-
fasst, die durch eine Elektronenstrahlschwei-
ßung mit einer beweglichen Zunge (22) verbun-
den ist.

2. Schaltvorrichtung (10) nach Anspruch 1, wobei die
Sammelschiene (26) und die bewegliche Zunge (22)
integral sind, wobei das mindestens eine der Kon-
taktgeberelemente (16, 18) ein einzelnes unitäres
Teil ist; und wobei die bewegliche Zunge (22) eine
Dicke umfasst, die kleiner oder gleich etwa der Hälfte
der Dicke der Sammelschiene (26) ist.

3. Schaltvorrichtung (10) nach Anspruch 1 oder 2, wo-
bei die Schaltvorrichtung (10) eines oder mehrere
der folgenden umfasst:

eine intelligente Zählerschaltvorrichtung;
eine Hochstrom-Schaltvorrichtung;
eine Stromstärke, und/oder wobei sie so gestal-
tet ist, dass sie eine Nennlast im Bereich von
etwa 60 Ampere bis etwa 200 Ampere aufweist.

4. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 3, wobei das mindestens eine Kontaktgeberele-
ment (16, 18) einen Übergangsteil (24) umfasst, der
gebildet ist durch Elektronenstrahlschweißen zwi-
schen der Sammelschiene (26) und der beweglichen
Zunge (22), wobei der Übergangsteil (24) so gestal-
tet sein kann, dass er eine regelmäßige Übertragung
elektrischer und mechanischer und thermischer Last
zwischen der Sammelschiene (26) und der beweg-
lichen Zunge (22) bereitstellt, wobei der Übergangs-
teil (24) und die Sammelschiene (26) und die beweg-
liche Zunge (22) im Wesentlichen homogen sind.

5. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 4, wobei das mindestens eine Kontaktgeberele-
ment (16, 18) so gestaltet ist, dass es Wärme mit
einer erhöhten Rate ableitet, wobei das mindestens
eine Kontaktgeberelement (16, 18) einen Oberflä-
chenbereich mindestens einer Seite oder Seitenflä-
che (74, 76) umfasst, der deutlich größer ist als der
Fußabdruck der Seite oder Seitenfläche (74, 76),
wobei der Oberflächenbereich der mindestens einen
Seite oder Seitenfläche (74, 76) so gestaltet ist, dass
er deutlich mehr Wärme ableitet als eine äquivalente

durchgängige oder planare Oberfläche, wobei das
mindestens eine Kontaktgeberelement (16, 18) ei-
nen oder mehrere Vorsprünge und/oder eine oder
mehrere Aussparungen (78, 80) in der mindestens
einen Seite oder Seitenfläche (74, 76) umfasst.

6. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 5, wobei das mindestens eine Kontaktgeberele-
ment (16, 18) ein Gelenk (68) umfasst, wobei das
Gelenk eine U-förmige Krümmung umfasst; und wo-
bei die Vorrichtung (10) optional so gestaltet ist, dass
sie eine ähnliche Abstoßungskraft zwischen der be-
weglichen Zunge (22) und der Sammelschiene (26)
und zwischen der beweglichen Zunge (22) und einer
zweiten Sammelschiene (18) erzeugt, wobei die be-
wegliche Zunge zu der ersten und zweiten Sammel-
schiene im Wesentlichen den gleichen Abstand auf-
weist.

7. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 6, wobei mindestens ein Teil der Sammelschiene
(26) und mindestens ein Teil der beweglichen Zunge
(22) im Wesentlichen parallel angeordnet sind in ei-
nem der folgenden: einer EIN-Konfiguration; einer
AUS-Konfiguration; sowohl EIN- als auch AUS-Kon-
figurationen; und/oder wobei die Elektronenstrahl-
schweißung eine Stoßverbindung umfasst.

8. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 7, wobei die Vorrichtung (10) so gestaltet ist, dass
sie Kräfte ausgleicht, die übertragen werden zwi-
schen dem Stellglied (12) und dem Kontaktgeber
(14), wobei die Vorrichtung (10) ein ausgerichtetes
Kraftübertragungssystem umfasst, wobei die Vor-
richtung (10) ausgerichtete Kontaktpunkte der Kraft-
übertragung umfasst, um Torsionskräfte zu verhin-
dern oder wenigstens zu verringern; wobei das Stell-
glied (12) und der Kontaktgeber (14) so angeordnet
sind, dass Kraft zwischen dem Stellglied (12) und
dem Kontaktgeber (14) im Wesentlichen in einer
Ebene (54) übertragen wird, wobei die Ebene (54)
eine zentrale Ebene ist, die im Wesentlichen senk-
recht ist zu einem Kontaktgeberelement (16, 18), wie
etwa der beweglichen Zunge (22).

9. Schaltvorrichtung (10) nach Anspruch 8, wobei das
Stellglied (12) eine Stellgliedanordnung umfasst, um
auf das mindestens eine Kontaktgeberelement (16,
18) einzuwirken, wobei die Stellgliedanordnung im
Einsatz entlang der Ebene (54) wirkt, die mit einer
zentralen Achse des mindestens einen Kontaktge-
berelements (16, 18) ausgerichtet ist, wobei die
Stellgliedanordnung im Einsatz auf das mindestens
eine Kontaktgeberelement (16, 18) an einem zen-
tralen Teil des mindestens einen Kontaktgeberele-
ments (16, 18) einwirkt oder Kraft darauf überträgt;
wobei das mindestens eine Kontaktgeberelement
(16, 18) eine Apertur oder eine Aussparung oder ei-
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nen Schlitz (72) umfasst, so dass die Stellgliedan-
ordnung dort hindurch verlaufen kann.

10. Schaltvorrichtung (10) nach Anspruch 9, wobei die
Vorrichtung (10) so gestaltet ist, dass sie Torsions-
kräfte und Verdrehungen verhindert oder wenigs-
tens reduziert; und
wobei die Stellgliedanordnung ein drehbares Stell-
gliedelement (38) umfasst und ein im Wesentlichen
lineares Stellgliedelement (46) umfasst, das so ge-
staltet ist, dass es im Wesentlichen linear translatiert,
wobei sich eine Mitte des drehbaren Stellgliedele-
ments in der zentralen Ebene (54) befindet.

11. Schaltvorrichtung (10) nach einem der Ansprüche 1
bis 10, wobei die Schaltvorrichtung (10) eine gerich-
tete Spulenabschirmung umfasst, die so gestaltet
ist, dass sie eine unbeabsichtigte Aktivierung ver-
hindert oder verringert, wobei die Spulenabschir-
mung so gestaltet ist, dass sie die Gefahr verringert,
dass der Schalter anderweitig aktiviert werden kann,
wie etwa durch eine unbefugte oder versehentliche
Aktivierung.

12. Verfahren zur Verbindung einer beweglichen Zunge
(22) eines Kontaktgeberelements (16, 18) einer
Ferntrennschaltvorrichtung (10) für einen Strom-
netzzähler nach einem der Ansprüche 1 bis 11 mit
einer Sammelschiene (26) des Kontaktgeberele-
ments (16, 18) der Schaltvorrichtung (10), wobei das
Verfahren Elektronenstrahlschweißen der bewegli-
chen Zunge (22) an die Sammelschiene (26) um-
fasst.

13. Verfahren nach Anspruch 12, umfassend das Bilden
mindestens einer im Wesentlichen durchgängigen
Oberfläche oder Seitenfläche, die sich von der Sam-
melschiene (26) zu der beweglichen Zunge (22) er-
streckt; und/oder
Bereitstellen eines Übergangsteils (24) zwischen
der Sammelschiene (26) und der beweglichen Zun-
ge (22); und optionales Bereitstellen des Über-
gangsteils (24) und/oder des/der zweiten und/oder
ersten Teils/Teile mit im Wesentlichen homogenen
elektrischen und/oder mechanischen und/oder ther-
mischen Eigenschaften.

14. Verfahren nach Anspruch 12 oder 13, wobei das Ver-
fahren durchgehendes Elektronenstrahlschweißen
der beweglichen Zunge (22) an die Sammelschiene
(26) umfasst.

Revendications

1. Dispositif de commutation (10) à coupure à distance
de compteur électrique comprenant :

un contacteur (14) comprenant au moins un pre-
mier élément de contacteur (16) et un second
élément de contacteur (18) ; et
un actionneur (12) conçu pour actionner le con-
tacteur (14) ;
au moins un des éléments de contacteur (16,
18) comprenant une barre omnibus (26) reliée
à une lame mobile (22) par une soudure par fais-
ceau d’électrons.

2. Dispositif de commutation (10) selon la revendica-
tion 1, la barre omnibus (26) et la lame mobile (22)
étant solidaires, l’un au moins des éléments de con-
tacteur (16, 18) étant une pièce unitaire unique ; et
la lame mobile (22) comprenant une épaisseur infé-
rieure ou égale à environ la moitié de l’épaisseur de
la barre omnibus (26).

3. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 ou 2, le dispositif de com-
mutation (10) comprenant un ou plusieurs parmi :

un dispositif intelligent de changement de
compteur ;
un dispositif de commutation à courant fort ;
un courant nominal et/ou est conçu pour sup-
porter une charge nominale comprise entre 60
et 200 Amp environ.

4. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 3, l’au moins un élément
de contacteur (16, 18) comprenant une partie de
transition (24) formée par soudage par faisceau
d’électrons entre la barre omnibus (26) et la lame
mobile (22), la partie de transition (24) étant conçue
pour assurer un transfert en douceur de la charge
électrique et mécanique et thermique entre la barre
omnibus (26) et la lame mobile (22), la partie de tran-
sition (24) et la barre omnibus (26) et la lame mobile
(22) étant sensiblement homogènes.

5. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 4, l’au moins un élément
de contacteur (16, 18) étant conçu pour dissiper la
chaleur à une vitesse accrue, l’au moins un élément
de contacteur (16, 18) comprenant une surface d’au
moins un côté ou une face (74, 76) qui est sensible-
ment plus grande que l’empreinte dudit côté ou de
ladite face (74, 76), la surface d’au moins un côté ou
face (74, 76) étant conçue pour dissiper sensible-
ment plus de chaleur qu’une surface plane ou con-
tinue équivalente, l’au moins un élément de contac-
teur (16, 18) comprenant au moins une saillie et/ou
au moins un évidement (78, 80) dans l’au moins un
côté ou face (74, 76).

6. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 5, l’au moins un élément
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de contacteur (16, 18) comprenant une charnière
(68), la charnière comprenant un coude en forme de
U ; et éventuellement le dispositif (10) étant conçu
pour générer une force de répulsion similaire entre
la lame mobile (22) et la barre omnibus (26) et entre
la lame mobile (22) et une seconde barre omnibus
(18), la lame mobile étant sensiblement équidistante
de la première et de la seconde barre omnibus.

7. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 6, au moins une partie
de la barre omnibus (26) et au moins une partie de
la lame mobile (22) étant disposées sensiblement
parallèlement l’une à l’autre dans l’une des configu-
rations suivantes : une configuration MARCHE ; une
configuration ARRET ; les deux configurations
MARCHE et ARRET ; et/ou la soudure par faisceau
d’électrons comprenant une connexion bout à bout.

8. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 7, le dispositif (10) étant
conçu pour équilibrer les forces transmises entre
l’actionneur (12) et le contacteur (14), le dispositif
(10) comprenant un système de transmission de for-
ce aligné, le dispositif (10) comprenant des points
de contact alignés de transmission de force pour em-
pêcher ou au moins réduire les forces de torsion ;
l’actionneur (12) et le contacteur (14) étant disposés
de sorte que la force soit transmise entre l’actionneur
(12) et le contacteur (14) sensiblement dans un plan
(54), le plan (54) étant un plan central sensiblement
perpendiculaire à un élément de contacteur (16, 18),
tel que la lame mobile (22).

9. Dispositif de commutation (10) selon la revendica-
tion 8, l’actionneur (12) comprenant un agencement
d’actionneur pour agir sur l’au moins un élément de
contacteur (16, 18), l’agencement d’actionneur, lors
de l’utilisation, agissant le long du plan (54) aligné
avec un axe central de l’au moins un élément de
contacteur (16, 18), l’agencement d’actionneur, lors
de l’utilisation, agissant sur l’au moins un élément
de contacteur (16, 18) ou transmettant une force à
celui-ci au niveau d’une partie centrale de l’au moins
un élément de contacteur (16, 18) ; l’au moins un
élément de contacteur (16, 18) comprenant une
ouverture ou un évidement ou une fente (72) pour
permettre à l’agencement d’actionneur de passer à
travers.

10. Dispositif de commutation (10) selon la revendica-
tion 9, le dispositif (10) étant conçu pour empêcher
ou au moins réduire les forces de torsion et la
torsion ; et
l’agencement d’actionneur comprenant un élément
d’actionneur pivotant (38) et comprenant un élément
d’actionneur sensiblement linéaire (46) conçu pour
effectuer un mouvement de translation sensiblement

linéaire, un centre de l’élément d’actionneur pivotant
étant situé dans le plan central (54).

11. Dispositif de commutation (10) selon l’une quelcon-
que des revendications 1 à 10, le dispositif de com-
mutation (10) comprenant un bouclier de bobine di-
rectionnel conçu pour empêcher ou réduire l’activa-
tion involontaire, le bouclier de bobine étant conçu
pour réduire le risque que le commutateur puisse
être activé autrement, comme une activation non
autorisée ou involontaire.

12. Procédé de connexion d’une lame mobile (22) d’un
élément de contacteur (16, 18) d’un dispositif de
commutation (10) à coupure à distance de compteur
électrique selon l’une quelconque des revendica-
tions 1 à 11, à une barre omnibus (26) de l’élément
de contacteur (16, 18) du dispositif de commutation
(10), le procédé comprenant le soudage par faisceau
d’électrons de la lame mobile (22) à la barre omnibus
(26).

13. Procédé selon la revendication 12, comprenant la
formation d’au moins une surface ou face sensible-
ment continue s’étendant de la barre omnibus (26)
à la lame mobile (22) ; et/ou
la fourniture d’une partie de transition (24) entre la
barre omnibus (26) et la lame mobile (22) ; et éven-
tuellement la fourniture de la partie de transition (24)
et/ou la seconde et/ou la première partie(s) de pro-
priétés électriques et/ou mécaniques et/ou thermi-
ques sensiblement homogènes.

14. Procédé selon la revendication 12 ou 13, le procédé
comprenant le soudage par faisceau d’électrons
continu de la lame mobile (22) à la barre omnibus
(26).
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