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(54) Drive mechanism for medium voltage switch

(57)  Adrive mechanism for a Medium Voltage switch
which comprises: a base plate 10 and a front plate 11
defining an internal space housing an operating shaft 2
and a power shaft 3, coaxially mounted on a first longi-
tudinal axis, the power shaft 3 being operatively connect-
able to a kinematic chain of a Medium Voltage switch for
opening/closing operation of said switch, the operating
shaft 2 having a head 20 connectable to an operating
handle for manual actuation of said shaft; a spring as-
sembly 4 which comprises a spiral spring 41 having a
first end 411 operatively coupled to said operating shaft
2 and a second end 412 operatively couplable to said
power shaft 3, said spiral spring 41 being loaded by ro-
tation of said operating shaft and actuating said power
shaft when released. The operating shaft 2 is provided
with release means 21 acting on said power shaft 3 by
manual rotation of said operating shaft 2 and the spring
assembly 4 is provided with adjusting means 40 for reg-
ulating the pre-load of said spiral spring 41.
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Description

[0001] The present invention relates to a drive mech-
anism for a Medium Voltage switch, in particular a drive
mechanism for a Medium Voltage line switch, having im-
proved features. For the purposes of the present appli-
cation the term Medium Voltage is referred to applica-
tions in the range of between 1 and 52 kV.

[0002] Medium Voltage switches, in particular Medium
Voltage line switches, are well known in the art and usu-
ally comprises a drive mechanism which is operatively
connected to the kinematic chain of the switch and actu-
ates it for opening and closing the contacts of the switch.
Due to the speed needed for carrying out opening/closing
operation, mechanical means are normally used to ac-
tuate the kinematic chain of the switch. In most cases,
the drive mechanisms are based on springs which are
loaded before carrying out the opening/closing operation;
when the spring is released, the drive mechanism trans-
mits the energy and the motion generated by the spring
to the kinematic chain of the switch, thereby actuating
the opening/closing operation with the required speed.
[0003] Even if the currently known drive mechanisms
are certainly suitable to operate the opening/closing op-
eration of a Medium Voltage switch, they are not totally
satisfactory in terms of performances and/or manufac-
turing costs.

[0004] A problem that may occur during operation of
a Medium Voltage switch derives from the increased fric-
tional forces between the contact blades due to not-nor-
mal conditions in the plants. In such a case, the energy
required to open the contacts (i.e. to "detach" the contact
blades from each other) is greater than the energy re-
quired under normal conditions. As a consequence, over-
dimensioning of the spring is often necessary in order to
have proper operation under all conditions, with a con-
sequent increase in manufacturing costs.

[0005] A further problem derives from the speed re-
quirements of the opening/closing operation of the switch
which involves an accurate dimensioning of the spring,
as well as an accurate testing thereof.

[0006] Also, the characteristics of the spring may
change during the operation life, thereby reducing also
the speed characteristics of the associated switch under
values that may no longer be acceptable.

[0007] Itis therefore an object of the presentinvention
to provide a drive mechanism for a Medium Voltage
switch, in particular a drive mechanism for a Medium Volt-
age line switch, in which the above-mentioned draw-
backs are avoided or at least reduced.

[0008] More in particular, it is an object of the present
invention to provide a drive mechanism for a Medium
Voltage switch which allows to operate also in case of
increased frictional forces between the contact blades.
[0009] As a further object, the present invention is
aimed at providing a drive mechanism for a Medium Volt-
age switch which does not require over-dimensioning of
the spring.
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[0010] A further object of the present invention is to
provide a drive mechanism for a Medium Voltage switch
which does not require an excessively accurate dimen-
sioning and pre-testing of the spring.

[0011] Anotherobject of the presentinventionis to pro-
vide a drive mechanism for a Medium Voltage switch
which allows to tune the characteristics of the spring and
adapt it to the application in an easy way.

[0012] Still another object of the present invention is
to provide a drive mechanism for a Medium Voltage
switch with reduced manufacturing, installation and
maintenance costs.

[0013] Thus, the present invention relates to a drive
mechanism for a Medium Voltage switch which is char-
acterized in that it comprises:

- a base plate and a front plate which defines an in-
ternal space housing an operating shaft and a power
shaft, coaxially mounted on a first longitudinal axis,
the power shaft being operatively connectable to a
kinematic chain of a Medium Voltage switch for
opening/closing operation of said switch, the oper-
ating shaft having a head connectable to an operat-
ing handle for manual actuation of said shaft;

- a spring assembly which comprises a spiral spring
having a first end operatively coupled to said oper-
ating shaft and a second end operatively couplable
to said power shaft, said spiral spring being loaded
by rotation of said operating shaft and actuating said
power shaft when released;

[0014] In the drive mechanism for a Medium Voltage
switch according to the invention, the operating shaft is
provided with release means acting on said power shaft
by manual rotation of said operating shaft, and the spring
assembly is provided with adjusting means for regulating
the pre-load of said spiral spring.

[0015] Thanks to the presence of the release means,
the drive mechanism for a Medium Voltage switch ac-
cording to the invention allows to operate also in case of
increased frictional forces between the contact blades,
as better explained hereinafter. Thue, over-dimensioning
of the spring with respect to the speed requirements of
the switch is no longer necessary.

[0016] Also, the presence of the adjusting means al-
lows to fine tune the characteristics of the spring when
already installed in the drive mechanism, without requir-
ing an excessively accurate dimensioning and pre-test-
ing of it.

[0017] A Medium Voltage switch comprising a drive
mechanism as described above is also part of the present
invention.

[0018] Further characteristics and advantages of the
invention will emerge from the description of preferred,
but not exclusive embodiments of a drive mechanism for
aMedium Voltage switch according to the invention, non-
limiting examples of which are provided in the attached
drawings, wherein:
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Figure 1 is a perspective view of a possible embod-
iment of a drive mechanism according to the inven-
tion;

Figure 2 is front view of the interior of a drive mech-
anism according to the invention, showing some key
components thereof;

Figure 3 is a perspective view of an embodiment of
the operating shaft, power shaft and spring assem-
blies used in a drive mechanism according to the
invention;

Figure 4 is an exploded view of the assemblies of
figure 3;

Figure 5 is front view of the assemblies of figure 3,
shown in a first operating position;

Figure 6 is front view of the assemblies of figure 3,
shown in a second operating position;

Figure 7 is a partial perspective view of a drive mech-
anism according to the invention, shown in the op-
erating condition of figure 6;

Figure 8 is a partial perspective view of a drive mech-
anism according to the invention, shown in a third
operating position.

[0019] With reference to the attached figures, a drive
mechanism for a Medium Voltage switch according to
the invention, globally designated with the reference nu-
meral 1, generally comprises a base plate 10 and a front
plate 11 that define an internal space. Additional plates,
e.g. plates 12 and 13, can also be present between the
front 11 and base 10 plate. The drive mechanism also
comprises a number of components for its connection to
a Medium Voltage switch that can be of conventional type
and that will not described in details.

[0020] An operating shaft 2 and a power shaft 3 are
housed in said internal space and are coaxially mounted
along a first longitudinal axis, the power shaft 3 being
operatively connectable to a kinematic chain of a Medium
Voltage switch through conventional linking system to
actuate the opening/closing operation of said switch. The
operating shaft 2 has a head 20 connectable to an oper-
ating handle for manual actuation of said operating shaft,
through a hole positioned on the front plate 11 of the drive
mechanism 1.

[0021] The drive mechanism 1 of the invention further
comprises a spring assembly 4 which comprises a spiral
spring 41, also positioned in the internal space between
the base plate 10 and the front plate 11.

[0022] The spiral spring 41 has a first end 411 which
is operatively coupled to said operating shaft 2 and a
second end 412 operatively couplable to said power shaft
3. In this way, the spiral spring 41 can be loaded by ro-
tation of said operating shaft 2 and than actuates said
power shaft 3 when released. In practice, the closing op-
eration is carried out by rotating clockwise the operating
shaft 2, through an operating handle acting on the head
20 of the operating shaft 2; during said rotation, the spiral
spring 41 is loaded until when a release point is reached,
at which point the spring is release transmitting motion
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and energy to the power shaft 3 which, being connected
to the kinematic chain of the switch, actuates the closing
operation of said switch. Similarly, the opening operation
is carried out by rotating counterclockwise the operating
shaft 2; during said rotation, the spiral spring 41 is loaded
until when a release point is reached, at which point the
spring is release transmitting motion to the power shaft
3 in the opposite direction with respect to the closing op-
eration, thereby actuating the opening operation of the
switch.

[0023] One of the characterizing features of the drive
mechanism 1 according to the invention resides in that
the operating shaft 2 is provided with release means 21
acting on said power shaft 3 by manual rotation of said
operating shaft 2. As better explained hereinafter, this
allow to act on the power shaft 3, and consequently also
on the contact assembly of the switch, applying additional
forces to the force exerted by the spring 41, thereby al-
lowing to detach from each other the contact blades of
the switch even in case of increase frictional forces be-
tween the contact blades.

[0024] Further, in the drive mechanism 1 according to
the invention, the spring assembly 4 is conveniently pro-
vided with adjusting means 40 for regulating the pre-load
of said spiral spring 41. In this way the speed character-
istics of the spring 41 can be changed, or at least fine-
tuned, according to needs, thereby allowing accurate cal-
ibration of the speed characteristics of the drive mecha-
nism and/or compensating variations due to, e.g., aging
of the spring itself or other mechanical components of
the drive mechanism and/or of the switch.

[0025] With reference to figure 2-4, according to a pre-
ferred embodiment of the drive mechanism 1 of the in-
vention the operating shaft 2 comprises a disk 22 of sub-
stantially circular shape which is mounted perpendicu-
larly to the longitudinal axis of the operating shaft 2 (i.e.,
perpendicular to the first longitudinal axis). A first plate
element 23 protrudes perpendicularly from the disk 22 in
the direction of the head 20 of said operating shaft 2 and
is operatively couplable to the second end 412 of said
spiral spring.

[0026] Preferably, the power shaft 3 comprises a first
L shaped lever 30 having a flat base 31 with a first end
311 which rotationally mounted along said first longitu-
dinal axis; a second plate element 32 protruding from a
second end 312 of said flat base 31, perpendicular to the
flat base 31 and parallel to said first longitudinal axis, in
the direction of the head 20 of said operating shaft 2, said
second plate element 32 being operatively couplable with
the second end 412 of the spiral spring 41.

[0027] In practice, the first 23 and second 32 plate el-
ements protrudes respectively from the disk 22 and the
flat base 31 along parallel directions. Also, said second
plate element 32 is positioned at a distance from said
first longitudinal axis which is greater than the distance
of said first plate element 23 from said first longitudinal
axis; in other words, the length of the flat base 31 is great-
er than the diameter of the disk 22. Preferably, as shown
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in figure 3, the length of the second plate element 32 is
greater than the length of said first plate element 23.
[0028] In details, the spring assembly 4 preferably
comprises a second lever 42 which has a base 43 coax-
ially mounted on said operating shaft 2 in correspond-
ence of the disk 22. The base 43 is provided with fixing
means for the first end 411 of the spiral spring 41; for
instance, the fixing means can be a groove 430 in which
the first end 411 of said spiral spring 41 is secured.
[0029] Further, the second lever 42 has a distal end
portion 44 onto which said adjusting means 40 are posi-
tioned. Preferably, the adjusting means 40 are positioned
so as to cooperate with said first plate element 23 of said
operating shaft 2. In practice, according to this embodi-
ment, the adjusting means 40 allow to rotate the second
lever 40 (onto which the first end 411 of the spiral spring
is fixed, with respect to the disk 22 of the operating shaft
2, thereby changing the pre-load of the spiral spring 41
and consequently also its speed characteristics.

[0030] As an example, said adjusting means 40 can
comprise a hole 47, preferably a threaded hole, posi-
tioned on the distal end portion 44 of said second lever
42 and screw means 45 inserted in said hole 47 and
abutting against the first plate element 23 of said oper-
ating shaft 2. Thus, by rotating the screw 45, the second
lever 42 can be rotated to a more or less great extent
with respect to the operating shaft 2, consequently
changing the pre-load applied to the spiral spring 41.
[0031] In a particularly preferred embodiment of the
drive mechanism 1 according to the invention, said re-
lease means 21 comprises a protrusion 210 which is
keyed on the disk 22 of said operating shaft 2. Said pro-
trusion 210 has an edge 211 which is capable to interact
with the second plate element 32 of said power shaft 3.
[0032] For instance, the protrusion 210 can be a part
of a circular ring, keyed on the disk 22, having an edge
211 radially protruding from said disk 22. The length of
the edge 211 is such that it can intercept the second plate
element 32 of the power shaft 3, by rotating the operating
shaft 2 with respect to the power shaft 3. In other words,
the edge 211 of the protrusion 210 can be brought into
contact with the second plate element 32 of said power
shaft 3 by manual rotation of said operating shaft 2.
[0033] In details, the functioning will be explained with
reference to figures 5-8.

[0034] Figure 5 shows the positions of the operating
shaft2 and power shaft 3 in correspondence of a situation
in which the contacts of an associated switch are closed.
In such a situation, the spiral spring 41 is not loaded (ex-
cluding the pre-load applied by the adjusting means 40).
[0035] The opening operation starts with the loading
of the spring 41, which is carried out by acting on the
head 20 of the operating shaft 2 and rotating it counter-
clockwise, till the position of figure 6 is reached. Once
the spiral spring 41 is loaded and is in the position of
figure 6, it is released and snaps; energy is thus trans-
mitted to the power shaft 3 through the second end 412
of the spring 41 which acts on the second plate element
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32 of the power shaft 3. If the contacts of the switch are
free (i.e. the frictional forces are within the design limits),
the power shaft 3 is rotated thereby opening the contacts
of the switch. However, in case of increased frictional
forces between the contact blades of the switch, the en-
ergy of the spiral spring can not be sufficient to detach
them from each other and allow the opening operation.
[0036] In such a case, the release means 21 of the
drive mechanism of the invention, acts on the power shaft
3 and applies additional forces thereon, thus allowing
detaching of the contact. In practice, with reference to
figures 7 and 8, in the situation of figure 7 (corresponding
tothe one in figure 6), the edge 211 of the protrusion 210
is into contact with the second plate element 32 and the
force applied to the operating shaft 2 can thus be trans-
ferred to the power shaft 3 and consequently to the con-
tacts of the switch.

[0037] In this situation, the rotation of the operating
shaft 2 is not stopped, but an extra stroke of it is allowed
(see figure 8). Thus, in case of increased frictional forces
between the contact blades, the whole force applied to
the operating shaft 2 is transferred to the power shaft 3
and, together with the force exerted by the spiral spring
41 on the power shaft 3 (through the second end 412 of
the spring 41 acting on the second plate element 32), is
transferred to the contact system of the switch associated
to the drive mechanism, thereby allowing detaching of
the contact blades.

[0038] In this way it is possible to dimension the spiral
spring 41 according to the minimal force required for the
opening operation under normal conditions. As explained
above, in case of increased frictional forces between the
contact blades of the switch, the additional forces applied
to the power shaft 3 by the release means 21 will allow
to detach the contact blades and carry out the opening
operation.

[0039] In a particularly preferred embodiment of the
drive mechanism 1 according to the invention, a second
operating shaft 5 is also present. The second operating
shaft 5 is preferably mounted on a second longitudinal
axis parallel to said first longitudinal axis and can be ad-
vantageously used to carry out the earthing operation of
the switch acting on a shaft which is independent from
the first (main) operating shaft 2 which is used for the
opening and closing operation.

[0040] As it can be seen from the above description,
the drive mechanism 1 for a Medium Voltage switch, in
particular for a Medium Voltage line switch, of the present
invention has a number of advantages with respect to
the Medium Voltage switches equipped with convention-
al drive mechanisms.

[0041] Inparticular, the presence of the release means
21 allow to minimize the energy requirements of the spiral
spring 41, with a consequent saving of costs. Even more
important, the presence of said release means 21 allows
to detach the contact blades in case of excessive fric-
tional forces between them, with a consequent substan-
tial increase of the safety for the switch associated to the
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drive mechanism as well as of the plantin whichitis used.
[0042] Also, the presence of the adjusting means 40
does not require an excessively accurate dimensioning
and pre-testing of the spiral spring 41, since the speed
characteristics of the spring can be calibrated and fine-
tuned after assembling. Moreover, the adjusting means
40 allow adjusting the speed characteristics of the spiral
spring 41, in case of variation over the time of the char-
acteristics of the spring itself and/or of the associated
mechanical components.

[0043] Itis worth noting that the above mentioned func-
tionalities (i.e., releasing means and adjusting means)
can be implemented in a relatively easy manner, with a
reduced number of components of relatively simple struc-
ture. Thus, the drive mechanism of the invention is also
effective from an economical standpoint.

[0044] Ingeneral, the structure of the drive mechanism
of the invention is very compact and can be adapted, with
only a few modification, to a number of different Medium
Voltage applications.

[0045] The drive mechanism for a Medium Voltage
switch of the invention can also comprise further compo-
nents and functionalities that have not been described in
details as they can be of conventional kind.

[0046] The drive mechanism for a Medium Voltage
switch thus conceived may undergo numerous modifica-
tions and come in several variants, all coming within the
scope of the inventive concept. Moreover, all the com-
ponent parts described herein may be substituted by oth-
er, technically equivalent elements. In practice, the com-
ponent materials and dimensions of the device may be
of any nature, according to need and the state of the art.

Claims

1. Adrive mechanism (1) for a Medium Voltage switch
characterized in that it comprises:

- abase plate (10) and a front plate (11) defining
an internal space housing an operating shaft (2)
and a power shaft (3), coaxially mounted on a
first longitudinal axis, the power shaft (3) being
operatively connectable to a kinematic chain of
a Medium Voltage switch for opening/closing
operation of said switch, the operating shaft (2)
having a head (20) connectable to an operating
handle for manual actuation of said shaft;

- a spring assembly (4) which comprises a spiral
spring (41) having a first end (411) operatively
coupled to said operating shaft (2) and a second
end (412) operatively couplable to said power
shaft (3), said spiral spring (41) being loaded by
rotation of said operating shaft (2) and actuating
said power shaft (3) when released;

- the operating shaft (2) being provided with re-
lease means (21) acting on said power shaft (3)
by manual rotation of said operating shaft (2);
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- the spring assembly (4) being provided with
adjusting means (40) for regulating the pre-load
of said spiral spring (41).

The drive mechanism (1) according to claim 1, char-
acterized in that said operating shaft (2) comprises
adisk (22) of substantially circular shape perpendic-
ularly mounted to said first longitudinal axis, and a
first plate element (23) which protrudes perpendic-
ularly from said disk (22) in the direction of the head
(20) of said operating shaft (2), said first plate ele-
ment (23) being operatively couplable to the second
end (412) of said spiral spring.

The drive mechanism (1) according to claim 2, char-
acterized in that said power shaft (3) comprises a
first L shaped lever (30) having a flat base (31) with
afirst end (311) rotationally mounted along said lon-
gitudinal axis and a second plate element (32) pro-
truding from a second end (312) of said flat base
(31), perpendicular to the flat base (31) and parallel
to said longitudinal axis, in the direction of the head
(20) of said operating shaft (2), said second plate
element (32) being at a distance from said first lon-
gitudinal axis which is greater than the distance of
said first plate element (23) from said first longitudi-
nal axis and being operatively couplable with the sec-
ond end (412) of said spiral spring (41).

The drive mechanism (1) according to one or more
of the preceding claims, characterized in that said
spring assembly (4) comprises a second lever (42)
having a base (43) coaxially mounted on said oper-
ating shaft (2) and a distal end portion (44), said base
(43) having a groove (430) in which the firstend (411)
of said spiral spring (41) is secured, said adjusting
means (40) being positioned on said distal end (44)
portion of said second lever (42).

The drive mechanism (1) according to claims 2 and
4, characterized in that said adjusting means (40)
cooperate with said first plate element (23) of said
operating shaft (2).

The drive mechanism (1) according to claim 5, char-
acterized in that said adjusting means (40) com-
prises a hole (47) positioned on the distal end portion
(44) of said second lever (42) and screw means (45)
inserted in said hole (47) and abutting against said
first plate element (23) of said operating shaft (2).

The drive mechanism (1) according to one or more
of the preceding claims, characterized in that said
release means (21) comprises a protrusion (210)
keyed on said disk (22) of said operating shaft (2).

The drive mechanism (1) according to claims 3 and
7, characterized in that said protrusion (210) has
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an edge (211) capable to interact with said second
plate element (32) of said power shaft (3).

The drive mechanism (1) according to claim 5, char-
acterized in that the edge (211) of said protrusion
(210) is brought into contact with the second plate
element (32) of said power shaft (3) by manual ro-
tation of said operating shaft (2).

The drive mechanism (1) according to one or more
of the preceding claims, characterized in that it
comprises a second operating shaft (5) mounted on
a second longitudinal axis parallel to said first longi-
tudinal axis.

A Medium Voltage switch characterized in that it
comprises a drive mechanism (1) according to one
or more of the preceding claims.
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