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(54) RECIPROCATING SWITCHING MECHANISM HAVING ON-LOAD TAP CHANGER

(57) Disclosed is a reciprocating switching mecha-
nism of an on-load tap changer. The reciprocating switch-
ing mechanism of the on-load tap changer includes a
connection assembly and at least one switching assem-
bly. The at least one switching assembly includes two
switching units, the two switching units are arranged on
opposite sides of the connection assembly, the two
switching units are connected with the connection as-
sembly through a first connection rod and a second con-
nection rod, the first connection rod and the second con-
nection rod are separated by a preset distance, and the
first connection rod is slidable relative to the connection

assembly. Each of the switching units includes a movable
contact assembly and two static contacts, the two static
contacts are located at opposite sides of the movable
contact assembly, the movable contact assembly is con-
nectable to the static contacts, and the movable contact
assembly is slidable relative to the static contacts. One
end of each of the two static contacts is connectable with
an external support, the movable contact assembly is
connected with the connection assembly through the first
connection rod and the second connection rod, and the
movable contact assembly is rotatable around a central
axis of the second connection rod.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application is filed based on and
claims priority to Chinese Patent application No.
202110850706.7 filed on July 27, 2021, the contents of
which are hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the technical field of
an on-load tap changer of a transformer, and in particular
to a reciprocating switching mechanism of an on-load tap
changer.

BACKGROUND

[0003] An on-load tap changer is a special switch for
switching a primary winding tap or a secondary winding
tap of a transformer with load to adjust an output voltage
of the transformer.
[0004] Currently, a combined vacuum on-load tap
changer is generally configured for adjusting the voltage
of the transformer with load. The combined vacuum on-
load tap changer is generally composed of three major
parts: a driving mechanism, a selector and a switch. The
driving mechanism includes an electromotor, a hand-op-
erating mechanism, a brake, a counter, a position indi-
cator, a small control switch and a set of complex trans-
mission gears. Here, the driving mechanism is configured
for operating the switch. The switch is composed of a
fast mechanism, a main on-off contact, a reciprocating
mechanical contact and a transition resistor. During the
usage of the combined vacuum on-load tap changer, a
tap position is preselected by the selector firstly, and then
the tap position is switched by the switch. The fast mech-
anism is connected with the electromotor to drive each
of the contacts to complete the switching.

SUMMARY

[0005] For the shortcomings in the related art, a pur-
pose of the present disclosure is to provide a reciprocat-
ing switching mechanism of an on-load tap.
[0006] The purpose of the present disclosure is real-
ized by the following technical solutions. A reciprocating
switching mechanism of an on-load tap changer includes
a connection assembly and at least one switching as-
sembly. The at least one switching assembly includes
two switching units, the two switching units are arranged
on opposite sides of the connection assembly, the two
switching units are connected with the connection as-
sembly through a first connection rod and a second con-
nection rod, the first connection rod and the second con-
nection rod are separated by a preset distance, and the
first connection rod is slidable relative to the connection
assembly. Each of the switching units includes a movable

contact assembly and two static contacts, the two static
contacts are located at opposite sides of the movable
contact assembly, the movable contact assembly is con-
nectable to the static contacts, and the movable contact
assembly is slidable relative to the static contacts. One
end of each of the two static contacts is connectable with
an external support, the movable contact assembly is
connected with the connection assembly through the first
connection rod and the second connection rod, and the
movable contact assembly is rotatable around a central
axis of the second connection rod.
[0007] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, the connection assembly includes a fixed disc
and a rotatable disc, the fixed disc is provided with a
rotation hole, the rotation hole extends through the fixed
disc along a central axis direction of the fixed disc, the
fixed disc is provided with a fixed hole, the second con-
nection rod goes through the fixed hole, the rotatable disc
is provided with at least one slide rail, the at least one
slide rail extends along a circumferential direction of the
rotatable disc, the first connection rod is slidable along
the at least one slide rail, the rotatable disc is inserted in
the rotation hole, and the rotatable disc is rotatable rel-
ative to the fixed disc.
[0008] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, the movable contact assembly includes a ro-
tatable plate and two clamping assemblies, the rotatable
plate is connected with the connection assembly through
the first connection rod and the second connection rod,
the rotatable plate is rotatable around the central axis of
the second connection rod, the two clamping assemblies
are arranged on the rotatable plate and opposite to each
other, the clamping assemblies and the static contacts
are arranged in an one-to-one correspondence, and each
of the clamping assemblies is configured to clamp a re-
spective one of the static contacts.
[0009] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, the switching assembly further includes a
slide assembly, the slide assembly is located on a side
of the second connection rod away from the first connec-
tion rod, the slide assembly goes through the connection
assembly, two ends of the slide assembly are respec-
tively inserted in the two switching units, and the slide
assembly is slidably connectable with the switching units.
Additionally, the slide assembly is slidable relative to the
connection assembly.
[0010] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, the slide assembly includes a slide rod and
two slide blocks which are arranged to opposite to each
other, the slide blocks and the switching units are ar-
ranged in an one-to-one correspondence, the slide rod
goes through the connection assembly, and two ends of
the slide rod are inserted in the two slide blocks respec-
tively, and the slide rod is slidable relative to the connec-
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tion assembly. The rotatable plate is provided with a slide
groove, the slide groove extends through the rotatable
plate along a central axis direction of the first connection
rod, the slide blocks are inserted in the slide groove, and
the slide blocks are slidable along the slide groove.
[0011] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, the movable contact assembly further in-
cludes an elastic member, an installation hole is provided
on a side of the slide groove facing away from the slide
blocks, one end of the elastic member is connected with
an outer peripheral wall of the second connection rod
through the installation hole, and another end of the elas-
tic member is connected with the slide blocks. Addition-
ally, the elastic member is in a compression state, and a
restoration force of the elastic member is configured to
push the rotatable plate to rotate.
[0012] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, for each of the clamping assemblies, the
clamping assembly includes two clamping plates which
are arranged to opposite to each other, the two clamping
plates are arranged at a top end and a bottom end of the
rotatable plate respectively, the clamping plates are ro-
tatable relative to the rotatable plate, are spaced by a
preset distance, and are configured to connect the clamp-
ing assembly with a respective one of the static contacts.
[0013] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, for each of the clamping plates, the clamping
plates is provided with an arc-shaped spring sheet, a top
end of the clamping plate is provided with a groove, the
arc-shaped spring sheet is arranged in the groove, the
arc-shaped spring sheet is detachably connected with
the clamping plates, and the arc-shaped spring sheet is
configured to reset the clamping plate.
[0014] Preferably, in the reciprocating switching mech-
anism of the on-load tap changer provided in the present
disclosure, each of the static contacts includes a fixed
part, a first connection part and a second connection part,
the first connection part and the second connection part
are arranged on opposite sides of the fixed part, and the
first connection part is connected with the movable con-
tact assembly. Additionally, a thickness of the first con-
nection part gradually increases along a length direction
of the fixed part away from the movable contact assem-
bly.
[0015] In summary, the technical effects of the present
disclosure are as the following. The reciprocating switch-
ing mechanism of the on-load tap changer provided in
the present disclosure includes the connection assembly
and the at least one switching assembly. The at least one
switching assembly includes two switching units, the two
switching units are arranged on opposite sides of the
connection assembly, the two switching units are con-
nected with the connection assembly through a first con-
nection rod and a second connection rod, the first con-
nection rod and the second connection rod are separated

by a preset distance, and the first connection rod is slid-
able relative to the connection assembly. Each of the
switching units includes a movable contact assembly and
two static contacts, the two static contacts are located at
opposite sides of the movable contact assembly, the
movable contact assembly is connectable to the static
contacts, and the movable contact assembly is slidable
relative to the static contacts. One end of each of the two
static contacts is connectable with an external support,
the movable contact assembly is connected with the con-
nection assembly through the first connection rod and
the second connection rod, and the movable contact as-
sembly is rotatable around a central axis of the second
connection rod.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic principle diagram of an on-load
tap changer according to an embodiment of the
present disclosure.
FIG. 2 is an overall schematic structural diagram of
a three-phase reciprocating switching mechanism of
an on-load tap-changer according to an embodiment
of the present disclosure.
FIG. 3 is a first overall schematic structural diagram
of a single-phase reciprocating switching mecha-
nism of an on-load tap-changer according to an em-
bodiment of the present disclosure.
FIG. 4 is a second overall schematic structural dia-
gram of a single-phase reciprocating switching
mechanism of an on-load tap-changer according to
an embodiment of the present disclosure.
FIG. 5 is a schematic structural diagram of a static
contact in a reciprocating switching mechanism of
an on-load tap-changer according to an embodiment
of the present disclosure.
FIG. 6 is a first mechanical principle diagram of a
reciprocating switching mechanism of an on-load
tap-changer according to an embodiment of the
present disclosure.
FIG. 7 is a second mechanical principle diagram of
a reciprocating switching mechanism of an on-load
tap-changer according to an embodiment of the
present disclosure.
FIG. 8 is a third mechanical principle diagram of a
reciprocating switching mechanism of an on-load
tap-changer according to an embodiment of the
present disclosure.
FIG. 9 is a first sequence diagram (switching from
an odd tap position to an even tap position) of a re-
ciprocating switching mechanism of an on-load tap-
changer according to an embodiment of the present
disclosure.
FIG. 10 is a second sequence diagram (switching
from an even tap position to an odd tap position) of
a reciprocating switching mechanism of an on-load
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tap-changer according to an embodiment of the
present disclosure.
FIG. 11 is a circuit diagram corresponding to a se-
quence diagram of a reciprocating switching mech-
anism of an on-load tap-changer according to an em-
bodiment of the present disclosure.

[0017] In the figures, the following are shown: 1, recip-
rocating switching mechanism; 10, connection assem-
bly; 101, fixed disc; 1011, slide opening; 102, rotatable
disc; 1021, slide rail; 20, switching unit; 201, movable
contact assembly; 2011, rotatable plate; 20111, slide
groove; 2012, clamping plate; 20121, arc-shaped spring
sheet; 20122, rotatable shaft; 2013, elastic member; 202,
static contact; 2021, fixed part; 2022, first connection
part; 2023, second connection part; 30, first connection
rod; 40, second connection rod; 50, slide assembly; 501,
slide rod; 502, slide block; 2, principle assembly; 21, ro-
tatable table; 211, arc-shaped groove; 22, swinging rod;
221, second slideway; 23, fixed plate; 231, first slideway;
24, first upright rod; 25, second upright rod; 26, third up-
right rod; 27, spring; 28, fixed block.

DETAILED DESCRIPTION

[0018] The present disclosure is further explained in
detail in the combination with the figures below.
[0019] Referring to FIG. 1, an on-load tap changer is
configured for adjusting a voltage of a transformer with
load. The output voltage of the transformer can be ad-
justed by changing a turn ratio of windings connected to
an electric grid.
[0020] Referring to FIG. 9, in the embodiment, the on-
load tap changer takes a total time of 110 seconds(s) to
switch from an odd tap to an even tap, and goes through
10 switching states, and each change of switching state
corresponds to an action of one contact in the on-load
tap changer. As shown in FIGS. 9 and 11, an action se-
quence for switching from the odd tap to the even tap is
as the following: opening MC1, closing V2 and V3, open-
ing V1, connecting Z1 to an end b, closing V1, opening
V2 and the V3, connecting Z2 to end d, and closing MC2.
[0021] Referring to FIG. 10, in the embodiment, the on-
load tap changer requires a total time of 110s to switch
from the even tap to the odd tap, and goes through 10
switching states, and each change of switching state cor-
responds to an action of one contact in the on-load tap
changer. As shown in FIGS. 10 and 11, an action se-
quence for switching from the even tap to the odd tap is
as the following: opening the MC2, closing the V2 and
the V3, opening V1, connecting Z1 to end a, closing V1,
opening V2 and V3, connecting Z2 to end c, and closing
MC1.
[0022] Here, the Z2 is a reciprocating switching mech-
anism, which is implemented by the present disclosure.
[0023] Referring to FIGS. 2 to 4, a reciprocating switch-
ing mechanism 1 of an on-load tap changer is shown.
The reciprocating switching mechanism 1 of the on-load

tap changer includes a connection assembly 10 and at
least one switching assembly. Each switching assembly
includes two switching units 20, the two switching units
20 are arranged on opposite sides of the connection as-
sembly 10, the two switching units 20 are connected with
the connection assembly 10 through a first connection
rod 30 and a second connection rod 40, the first connec-
tion rod 30 and the second connection rod 40 are sepa-
rated by a preset distance, and the first connection rod
30 is slidable relative to the connection assembly 10.
Thus, by configuring the first connection rod 30 to be
slidable relative to the connection assembly 10, the po-
sition of the first connection rod 30 on the connection
assembly 10 can be changed.
[0024] Specifically, the two switching units 20 are ar-
ranged respectively at a top end and a bottom end of the
connection assembly 10, both the first connection rod 30
and the second connection rod 40 go through the con-
nection assembly 10, and two ends of each of the first
connection rod 30 and the second connection rod 40 are
inserted in the two switching units 20 respectively. As
such, the two switching units 20 are connected with the
connection assembly 10 through the first connection rod
30 and the second connection rod 40. Here, a central
axis of the first connection rod 30 is parallel to a central
axis of the second connection rod 40.
[0025] In the embodiment, each of the switching units
20 includes a movable contact assembly 201 and two
static contacts 202, the two static contacts 202 are locat-
ed at opposite sides of the movable contact assembly
201, the movable contact assembly 201 is connectable
to the static contacts 202, and the movable contact as-
sembly 201 is slidable relative to the static contacts 202.
During the usage, when the movable contact assembly
201 is clamped with one of the static contacts 202, the
movable contact assembly 201 is separated from another
one of the static contacts 202. Thus, by configuring the
movable contact assembly 201 to slide on the static con-
tacts 202, the connection of the movable contact assem-
bly 201 can be switched between the two static contacts
202. One end of each of the two static contacts 202 is
connectable with an external support, the movable con-
tact assembly 201 is connected with the connection as-
sembly 10 through the first connection rod 30 and the
second connection rod 40, and the movable contact as-
sembly 201 is rotatable around the central axis of the
second connection rod 40. Thus, by configuring the mov-
able contact assembly 201 to rotate with the central axis
of the second connection rod 40 as the rotation axis, the
connection relationship between the movable contact as-
sembly 201 and the two static contacts 202 can be
changed.
[0026] It should be noted that, taking an orientation
shown in FIG. 3 as an example, when the movable con-
tact assembly 201 rotates counterclockwise around the
central axis of the second connection rod 40 to a certain
angle, the movable contact assembly 201 is connected
with the upper static contact 202 and separated from the
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lower static contact 202. When the movable contact as-
sembly 201 rotates clockwise around the central axis of
the second connection rod 40 to a certain angle, the mov-
able contact assembly 201 is connected with the lower
static contact 202 and separated from the upper static
contact 202. As such, the reciprocating motion of the re-
ciprocating switching mechanism 1 can be realized.
[0027] Further, in the embodiment, the connection as-
sembly 10 includes a fixed disc 101 and a rotatable disc
102, the fixed disc 101 is provided with a rotation hole,
the rotation hole extends through the fixed disc 101 along
a central axis direction of the fixed disc 101, the rotatable
disc 102 is inserted in the rotation hole, and the rotatable
disc 102 is rotatable relative to the fixed disc 101. Thus,
the rotation of the rotatable disc 102 enables the first
connection rod 30 to be rotatable relative to the rotatable
disc 102, thus facilitating changing the position of the first
connection rod 30 on the rotatable disc 102.
[0028] Specifically, the central axis of the rotatable disc
102 is parallel to the central axis of the fixed disc 101. In
some possible implementations, the central axis of the
rotatable disc 102 is aligned with the central axis of the
fixed disc 101. Here, the two switching units 20 are con-
nected with the rotatable disc 102 through the first con-
nection rod 30, and the two switching units 20 are con-
nected with the fixed disc 101 through the second con-
nection rod 40.
[0029] Further referring to FIGS. 2 to 4, in the embod-
iment, the rotatable disc 102 is provided with at least one
slide rail 1021, the at least one slide rail 1021 extends
along a circumferential direction of the rotatable disc 102,
and the first connection rod 30 is slidable along the at
least one slide rail 1021. Thus, by providing the slide rail
1021 on the rotatable disc 102 and causing the first con-
nection rod 30 to be slidable along the slide rail 1021,
the slide rail 1021 can guide the first connection rod 30.
[0030] Here, the at least one slide rail 1021 are provid-
ed to correspond to the at least one switching assembly,
that is, the number of the slide rails 1021 matches the
number of the switching assemblies.
[0031] Specifically, the slide rail 1021 has an arc
shape, and a central angle of the slide rail 1021 ranges
from 80 ° to 100 °. In the embodiment, the central angle
of the slide rail 1021 is 92 °. Here, two ends of the slide
rail 1021 are arranged as an end A and an end B, the
first connection rod 30 is inserted in the slide rail 1021,
and two ends of the first connection rod 30 are respec-
tively inserted in two movable contact assemblies 201
which are arranged to opposite to each other.
[0032] Taking a position state and orientation of the
movable contact assembly 201 shown in FIG. 3 as an
example, during the usage, when the first connection rod
30 slides to the end A of the slide rail 1021, the movable
contact assembly 201 rotates to be connected with the
lower static contact 202. When the first connection rod
30 slides to the end B of the slide rail 1021, the movable
contact assembly 201 rotates to connect with the upper
static contact 202. That is, the state shown in FIG. 3 is

taken as an initial state. By configuring the rotatable disc
102 to rotate counterclockwise, the first connection rod
30 can slide from the end B of the slide rail 1021 to the
end A of the slide rail 1021. During the period, the mov-
able contact assembly 201 is fixed. Then, by configuring
the rotatable disc 102 to rotate counterclockwise, the
movable contact assembly 201 rotates clockwise around
the central axis of the second connection rod 40, and
then, the movable contact assembly 201 is separated
from the upper static contact 202 and connected with the
lower static contact 202.
[0033] Furthermore, in the embodiment, the movable
contact assembly 201 includes a rotatable plate 2011
and two clamping assemblies, the rotatable plate 2011
is connected with the connection assembly 10 through
the first connection rod 30 and the second connection
rod 40. The rotatable plate 2011 is rotatable around the
central axis of the second connection rod 40, and the two
clamping assemblies are arranged at one end of the ro-
tatable plate 2011 towards the static contacts 202 and
opposite to each other. The clamping assemblies and
the static contacts 202 are arranged in a one-to-one cor-
respondence. Thus, the rotatable plate 2011 further ro-
tates around the central axis of the second connection
rod 40, to further drive the two clamping assemblies to
rotate. After the two clamping assemblies rotate a certain
angle, one of the clamping assemblies can clamp its cor-
responding static contact 202 and another one of the
clamping assemblies can be separated from its corre-
sponding static contact 202.
[0034] Here, the rotatable plate 2011 is provided with
a first through hole and a second through hole, a central
axis of the first through hole and a central axis of the
second through hole are parallel to the central axis of the
fixed disc 101. The first connection rod 30 is inserted in
the slide rail 1021, and two ends of the first connection
rod 30 are inserted in two first through holes of the two
rotatable plates 2011 which are arranged to opposite to
each other.
[0035] In the aforementioned embodiment, the fixed
disc 101 is provided with a fixed hole, the fixed hole is
arranged corresponding to the second through hole. The
second connection rod 40 goes through the fixed hole,
and two ends of the second connection rod 40 are insert-
ed in two second through holes of the two rotatable plates
2011 which are arranged to opposite to each other.
[0036] Taking the orientation shown in FIG. 3 as an
example, during the usage, when the first connection rod
30 slides to the end A of the slide rail 1021, the lower
clamping assembly clamps the lower static contact 202.
At this time, the rotatable disc 102 rotates clockwise and
the first connection rod 30 slides along the slide rail 1021.
When the first connection rod 30 slides to the end B of
the slide rail 1021, an outer peripheral wall of the first
connection rod 30 is pushed against an inner wall of the
end B of the slide rail 1021. During the period, the mov-
able contact assembly 201 is fixed. Then, the rotatable
disc 102 further rotates clockwise, both the first connec-

7 8 



EP 4 336 530 A1

7

5

10

15

20

25

30

35

40

45

50

55

tion rod 30 and the rotatable plates 2011 rotate counter-
clockwise around the central axis of the second connec-
tion rod 40, and one end of the upper static contact 202
slides into the upper clamping assembly. The rotatable
disc 102 stops the rotation when the rotation angle of the
rotatable disc 102 ranges from 100 ° to 120 °, and the
upper clamping assembly is connected with the upper
static contact 202. In the embodiment, when the rotation
angle of the rotatable disc 102 is 110 °, the upper clamp-
ing assembly is connected with the upper static contact
202.
[0037] Further referring to FIGS. 2 to 4, in the embod-
iment, the switching assembly further includes a slide
assembly 50. The slide assembly 50 is located on a side
of the second connection rod 40 facing away from the
first connection rod 30, the slide assembly 50 goes
through the connection assembly 10, and two ends of
the slide assembly 50 are respectively inserted in the two
switching units 20. The slide assembly 50 is slidable rel-
ative to the connection assembly 10, and the slide as-
sembly 50 is also slidable relative to the switching units
20. Thus, by rotating the rotatable plates 2011 around
the central axis of the second connection rod 40, the slide
assembly 50 can be driven to slide relative to the con-
nection assembly 10, and the slide assembly 50 can be
also driven to slide relative to the switching units 20.
[0038] Further, the slide assembly 50 includes a slide
rod 501 and two slide blocks 502 which are arranged to
opposite to each other, the slide blocks 502 and the
switching units 20 are arranged in an one-to-one corre-
spondence, the slide rod 501 goes through the connec-
tion assembly 10, two ends of the slide rod 501 are in-
serted in the two slide blocks 502 respectively, and the
slide rod 501 is slidable relative to the connection assem-
bly 10. The rotatable plate 2011 is provided with a slide
groove 20111, the slide groove 20111 extends through
the rotatable plate 2011 along the central axis direction
of the first connection rod 30, the slide blocks 502 are
inserted in the slide groove 20111, and the slide blocks
502 are slidable along the slide groove 20111. Thus, by
providing the slide groove 20111 on the rotatable plate
2011, the slide groove 20111 can guide the slide blocks
502.
[0039] Specifically, the fixed disc 101 is provided with
a slide opening 1011, which extends through the fixed
disc 101 along the central axis of the fixed disc 101. The
slide rod 501 goes through the slide opening 1011, both
ends of the slide rod 501 are respectively inserted in the
two slide blocks 502, and the rotatable plate 2011 rotates
around the central axis of the second connection rod 40.
At the time, the slide rod 501 can drive the slide blocks
502 to slide along the slide opening 1011, and the slide
blocks 502 can further drive the slide rod 501 to slide
along the slide groove 20111.
[0040] Here, the central axis of the slide rod 501 is
parallel to the central axis of the fixed disc 101, and the
second connection rod 40 is arranged between the first
connection rod 30 and the slide assembly 50.

[0041] In order to facilitate the connection between the
clamping assemblies and the static contacts 202, the
slide groove 20111 is arranged between the two clamp-
ing assemblies, and an extension direction of the clamp-
ing assemblies is tilted relative to an extension direction
of the slide groove 20111.
[0042] Further referring to FIGS. 2 to 4, in the embod-
iment, the movable contact assembly 201 further in-
cludes an elastic member 2013, and an installation hole
is provided on a side of the slide groove 20111 facing
away from the slide blocks 502. One end of the elastic
member 2013 is connected with an outer peripheral wall
of the second connection rod 40 through the installation
hole, and another end of the elastic member 2013 is con-
nected with the slide blocks 502. Additionally, the elastic
member 2013 is in a compression state, and a restoration
force of the elastic member 2013 is configured to push
the rotatable plate 2011 to rotate. Thus, by providing the
elastic member 2013 and configuring the elastic member
2013 to be in the compression state, the restoration force
of the elastic member 2013 can act on the slide blocks
502, and the stability of the connection between the
clamping assemblies and the static contacts 202 can be
improved. Therefore, a stable current through the static
contacts 202 and the movable contact assembly 201 can
be ensured. At the same time, by providing the elastic
member 2013, a rotation speed of the rotatable plate
2011 around the central axis of the second connection
rod 40 can be further increased.
[0043] During the usage, when the elastic member
2013 rotates to a middle position between the two static
contacts 202 at the same vertical height, the elastic mem-
ber 2013 has the maximum restoration force, which can
push the rotatable plate 2011 to rotate in the direction of
one of the static contacts 202. When the clamping as-
semblies clamp the static contacts 202, the elastic mem-
ber 2013 has the minimum restoration force.
[0044] Specifically, the central axis of the installation
hole is perpendicular to the central axis of the second
through hole, and the installation hole is connected with
the second through hole. The end of the elastic member
2013 facing away from the slide blocks 502 is connected
with the outer peripheral wall of the second connection
rod 40 through the installation hole.
[0045] Exemplarily, the elastic member 2013 may be
a helical spring 27; of course, the elastic member 2013
may also be a sleeve with elasticity. In a case that the
elastic member 2013 is implemented as the helical spring
27, part of the elastic member 2013 is accommodated in
the slide groove 20111, one end of the elastic member
2013 is connected with the outer peripheral wall of the
slide blocks 502, and the end of the elastic member 2013
facing away from the slide blocks 502 is connected with
the outer peripheral wall of the second connection rod
40 through the installation hole. The elastic member 2013
is in the compression state. When the central axis of the
elastic member 2013 is perpendicular to the extension
direction of the slide opening 1011, the compression
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amount of the elastic member 2013 is the largest. Then,
the rotatable plate 2011 rotates around the central axis
of the second connection rod 40, to drive the movement
of the slide assembly 50. During this period, the com-
pression amount of the elastic member 2013 gradually
decreases.
[0046] Further referring to FIGS. 2 to 4, in the embod-
iment, for each of the clamping assemblies, the clamping
assembly includes two clamping plates 2012 which are
arranged to opposite to each other, the two clamping
plates 2012 are arranged at a top end and a bottom end
of the rotatable plate 2011 respectively. The clamping
plates 2012 are rotatable relative to the rotatable plate
2011, and are spaced by a preset distance. Thus, by
configuring the two clamping plates 2012 to be spaced
by the preset distance, the two clamping plates 2012 can
connect the clamping assembly with the respective one
of the static contacts 202.
[0047] Here, the rotatable plate 2011 is provided with
an accommodation groove, and the first end of each of
the clamping plates 2012 is inserted in the accommoda-
tion groove. The first end of each of the clamping plates
2012 is connected with the rotatable plate 2011 through
a rotatable shaft 20122, the central axis of the rotatable
shaft 20122 is parallel to each of the clamping plates
2012, and each of the clamping plates 2012 is rotatable
around the central axis of the rotatable shaft 20122. The
second end of each of the clamping plates 2012 extends
out of the accommodation groove, and the second ends
of the two clamping plates 2012 form a clamping channel.
One end of each of the static contacts 202 is inserted in
the clamping channel, an outer side wall of each of the
static contacts 202 abuts against an inner side wall of
the clamping channel, and each of the static contacts
202 is slidable along the clamping channel. On the one
hand, the outer side wall of each of the static contacts
202 abuts against the inner side wall of the clamping
channel, thus improving the stability of the current
through the static contacts 202 and the clamping chan-
nel. On the other hand, by rotating each of the clamping
plates 2012 around the rotatable shaft 20122, a space
size of the clamping channel can be changed, and the
static contacts 202 with different thicknesses can be in-
serted in the clamping channel, thus improving the adapt-
ability of the clamping assemblies.
[0048] Further, in the embodiment, for each of the
clamping plates 2012, the clamping plates 2012 is pro-
vided with an arc-shaped spring sheet 20121, a top end
of the clamping plate 2012 is provided with a groove, the
arc-shaped spring sheet 20121 is arranged in the groove,
the arc-shaped spring sheet 20121 is detachably con-
nected with the clamping plates 2012, and the arc-
shaped spring sheet 20121 is configured to reset the
clamping plate 2012. On the one hand, by providing the
arc-shaped spring sheet 20121 in the groove, the groove
can limit the arc-shaped spring sheet 20121. On the other
hand, by providing the arc-shaped spring sheet 20121
on the clamping plate 2012, the stability and compact-

ness between the clamping assemblies and the static
contacts 202 can be improved.
[0049] Here, the arc-shaped spring sheet 20121 is con-
vex towards the side facing away from the clamping plate
2012, and thus, the arc-shaped spring sheet 20121 can
provide the restoration force on the clamping plate 2012.
As such, the compactness between the clamping assem-
blies and the static contacts 202 can be improved.
[0050] Further referring to FIG. 5, in the embodiment,
each of the static contacts 202 includes a fixed part 2021,
a first connection part 2022 and a second connection
part 2023. The first connection part 2022 and the second
connection part 2023 are arranged on opposite sides of
the fixed part 2021, and the first connection part 2022 is
connected with the movable contact assembly 201. Ad-
ditionally, a thickness of the first connection part 2022
gradually increases along a length direction of the fixed
part 2021. As such, the first connection part 2022 can be
connected with the movable contact assembly 201.
[0051] Here, the first connection part 2022 is U-
shaped, that is, the first connection part 2022 is config-
ured with rounded corners, and the thickness of the first
connection part 2022 gradually increases along the
length direction of the fixed part 2021. During the usage,
the thickness of the first connection part 2022 sliding into
the clamping channel changes from thin to thick succes-
sively, and thus, it facilitates the first connection part 2022
to insert into the clamping channel. At the same time, the
stability of the connection between the first connection
part 2022 and the clamping assemblies can be improved.
[0052] FIGS. 6 to 8 show the mechanical principle of
the reciprocating switching mechanism. A principle as-
sembly 2 includes elements corresponding to the ele-
ments included in the reciprocating switching mechanism
1 in a one-to-one correspondence. Referring to FIGS. 6
to 8, a rotatable table 21 corresponds to the rotatable
disc 102 in the reciprocating switching mechanism 1, an
arc-shaped groove 211 corresponds to the slide rail 1021
opened on the rotatable disc 102 in the reciprocating
switching mechanism 1, a swinging rod 22 corresponds
to the movable contact assembly 201 in the reciprocating
switching mechanism 1, a first upright rod 24 corre-
sponds to the first connection rod 30 in the reciprocating
switching mechanism 1, a second upright rod 25 corre-
sponds to the second connection rod 40 in the recipro-
cating switching mechanism 1, a third upright rod 26 cor-
responds to the slide assembly 50 in the reciprocating
switching mechanism 1, a spring 27 corresponds to the
elastic member 2013 in the reciprocating switching
mechanism 1, a fixed plate 23 corresponds to the fixed
disc 101 in the reciprocating switching mechanism 1, a
first slideway 231 corresponds to the slide opening 1011
in the reciprocating switching mechanism 1, a second
slideway 221 corresponds to the slide groove 20111 in
the reciprocating switching mechanism 1, and fixed
blocks 28 correspond to the static contacts 202 in the
reciprocating switching mechanism 1. Two ends of the
arc-shaped groove 211 are respectively arranged as an

11 12 



EP 4 336 530 A1

9

5

10

15

20

25

30

35

40

45

50

55

end a and an end b. Here, the end a corresponds to the
end A and the end b corresponds to the end B. The ro-
tatable table 21 rotates counterclockwise to drive the
swinging rod 22 to rotate clockwise until the swinging rod
22 contacts one of the fixed blocks 28, to complete a
switching action.
[0053] The reciprocating switching mechanism 1 of the
on-load tap changer provided by the present disclosure
includes the connection assembly 10 and the at least one
switching assembly. The at least one switching assembly
includes two switching units 20, the two switching units
20 are arranged on opposite sides of the connection as-
sembly 10, the two switching units 20 are connected with
the connection assembly 10 through the first connection
rod 30 and the second connection rod 40, the first con-
nection rod 30 and the second connection rod 40 are
separated by a preset distance, and the first connection
rod 30 is slidable relative to the connection assembly 10.
Each of the switching units 20 includes the movable con-
tact assembly 201 and the two static contacts 202, the
two static contacts 202 are located at opposite sides of
the movable contact assembly 201, the movable contact
assembly 201 is connectable to the static contacts 202,
and the movable contact assembly 201 is slidable relative
to the static contacts 202. One end of each of the two
static contacts 202 is connectable with the external sup-
port, the movable contact assembly 201 is connected
with the connection assembly 10 through the first con-
nection rod 30 and the second connection rod 40, and
the movable contact assembly 201 is rotatable around
the central axis of the second connection rod 40. Such
arrangement improves the stability of the installation,
while improving the insulation strength between elec-
trodes.
[0054] The reciprocating switching mechanism 1 of the
on-load tap-changer provided by the present disclosure
has the following advantages: the device is with a simple
structure, easy to be manufactured, and convenient to
be operated.
[0055] It should be noted that, in the disclosure, the
relational terms such as first, second and the like are only
used to distinguish one entity or operation from another,
and do not necessarily require or imply an existence of
any such actual relationship or order between these en-
tities or operations. Furthermore, the term "include",
"comprise" or any other variation thereof is intended to
cover non-exclusive inclusion, so that a process, method,
article or device including a set of elements includes not
only those elements but also other elements not express-
ly listed, or elements inherent to such process, method,
article or device. In the absence of further restrictions,
the elements defined by the sentence "including a..." do
not exclude an existence of additional identical elements
in a process, method, article, or device that includes such
elements.
[0056] Finally, it should be noted that, it is clear that
the aforementioned embodiments are only examples for
the purpose of clearly explaining the present disclosure,

but are not any limitation on the implementations of the
present disclosure. For those ordinary in the field, other
changes or variations in different forms can be made on
the basis of the aforementioned description. It is not nec-
essary and cannot be exhaustive herein. The resulting
obvious changes or variations are still within the scope
of protection of the present disclosure.

Claims

1. A reciprocating switching mechanism of an on-load
tap changer, comprising a connection assembly (10)
and at least one switching assembly;

wherein the at least one switching assembly
comprises two switching units (20), the two
switching units (20) are arranged on opposite
sides of the connection assembly (10), the two
switching units (20) are connected with the con-
nection assembly (10) through a first connection
rod (30) and a second connection rod (40), the
first connection rod (30) and the second connec-
tion rod (40) are separated by a preset distance,
and the first connection rod (30) is slidable rel-
ative to the connection assembly (10);
wherein each of the switching units (20) com-
prises a movable contact assembly (201) and
two static contacts (202), the two static contacts
(202) are located at opposite sides of the mov-
able contact assembly (201), the movable con-
tact assembly (201) is connectable to the static
contacts (202), and the movable contact assem-
bly (201) is slidable relative to the static contacts
(202); and
wherein one end of each of the two static con-
tacts (202) is connectable with an external sup-
port, the movable contact assembly (201) is con-
nected with the connection assembly (10)
through the first connection rod (30) and the sec-
ond connection rod (40), and the movable con-
tact assembly (201) is rotatable around a central
axis of the second connection rod (40).

2. The reciprocating switching mechanism of the on-
load tap changer of claim 1, wherein the connection
assembly (10) comprises a fixed disc (101) and a
rotatable disc (102), the fixed disc (101) is provided
with a rotation hole, the rotation hole extends through
the fixed disc (101) along a central axis direction of
the fixed disc (101), the fixed disc (101) is provided
with a fixed hole, the second connection rod (40)
goes through the fixed hole, the rotatable disc (102)
is provided with at least one slide rail (1021), the at
least one slide rail (1021) extends along a circum-
ferential direction of the rotatable disc (102), the first
connection rod (30) is slidable along the at least one
slide rail (1021), the rotatable disc (102) is inserted
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in the rotation hole, and the rotatable disc (102) is
rotatable relative to the fixed disc (101).

3. The reciprocating switching mechanism of the on-
load tap changer of claim 1, wherein the movable
contact assembly (201) comprises a rotatable plate
(2011) and two clamping assemblies, the rotatable
plate (2011) is connected with the connection as-
sembly (10) through the first connection rod (30) and
the second connection rod (40), the rotatable plate
(2011) is rotatable around the central axis of the sec-
ond connection rod (40), the two clamping assem-
blies are arranged on the rotatable plate (2011) and
opposite to each other, the clamping assemblies and
the static contacts (202) are arranged in an one-to-
one correspondence, and each of the clamping as-
semblies is configured to clamp a respective one of
the static contacts (202).

4. The reciprocating switching mechanism of the on-
load tap changer of claim 3, wherein the switching
assembly further comprises a slide assembly (50),
the slide assembly (50) is located on a side of the
second connection rod (40) facing away from the
first connection rod (30), the slide assembly (50)
goes through the connection assembly (10), two
ends of the slide assembly (50) are respectively in-
serted in the two switching units (20), and the slide
assembly (50) is slidably connectable with the
switching units (20); and
wherein the slide assembly (50) is slidable relative
to the connection assembly (10).

5. The reciprocating switching mechanism of the on-
load tap changer of claim 4, wherein the slide as-
sembly (50) comprises a slide rod (501) and two slide
blocks (502) which are arranged to opposite to each
other, the slide blocks (502) and the switching units
(20) are arranged in an one-to-one correspondence,
the slide rod (501) goes through the connection as-
sembly (10), and two ends of the slide rod (501) are
inserted in the two slide blocks (502) respectively,
and the slide rod (501) is slidable relative to the con-
nection assembly (10); and
wherein the rotatable plate (2011) is provided with a
slide groove (20111), the slide groove (20111) ex-
tends through the rotatable plate (2011) along a cen-
tral axis direction of the first connection rod (30), the
slide blocks (502) are inserted in the slide groove
(20111), and the slide blocks (502) are slidable along
the slide groove (20111).

6. The reciprocating switching mechanism of the on-
load tap changer of claim 5, wherein the movable
contact assembly (201) further comprises an elastic
member (2013), an installation hole is provided on
a side of the slide groove (20111) facing away from
the slide blocks (502), one end of the elastic member

(2013) is connected with an outer peripheral wall of
the second connection rod (40) through the installa-
tion hole, and another end of the elastic member
(2013) is connected with the slide blocks (502); and
wherein the elastic member (2013) is in a compres-
sion state, and a restoration force of the elastic mem-
ber (2013) is configured to push the rotatable plate
(2011) to rotate.

7. The reciprocating switching mechanism of the on-
load tap changer of claim 3, wherein for each of the
clamping assemblies, the clamping assembly com-
prises two clamping plates (2012) which are ar-
ranged opposite to each other, the two clamping
plates (2012) are arranged at a top end and a bottom
end of the rotatable plate (2011) respectively, the
clamping plates (2012) are rotatable relative to the
rotatable plate (2011), are spaced by a preset dis-
tance, and are configured to connect the clamping
assembly with a respective one of the static con-
tacts (202).

8. The reciprocating switching mechanism of the on-
load tap changer of claim 7, wherein for each of the
clamping plates (2012), the clamping plates (2012)
is provided with an arc-shaped spring sheet (20121),
a top end of the clamping plate (2012) is provided
with a groove, the arc-shaped spring sheet (20121)
is arranged in the groove, the arc-shaped spring
sheet (20121) is detachably connected with the
clamping plates (2012), and the arc-shaped spring
sheet (20121) is configured to reset the clamping
plate (2012).

9. The reciprocating switching mechanism of the on-
load tap changer of claim 1, wherein each of the static
contacts (202) comprises a fixed part (2021), a first
connection part (2022) and a second connection part
(2023), the first connection part (2022) and the sec-
ond connection part (2023) are arranged on opposite
sides of the fixed part (2021), and the first connection
part (2022) is connected with the movable contact
assembly (201); and
wherein a thickness of the first connection part
(2022) gradually increases along a length direction
of the fixed part (2021) away from the movable con-
tact assembly (201).
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