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(57) An operatingmechanism for a dual power trans-
fer switch, including: a first spring energy storage me-
chanismmodule, an energy storage holding mechanism
module, an energy storage releasing mechanism mod-
ule, a first transmission mechanism module and a first
main spindle mechanism module; the first spring energy
storage mechanism module is able to store energy; the
energy storage holding mechanismmodule is able to act
on the first spring energy storagemechanismmodule, so
that the first spring energy storagemechanismmodule is
able to hold the stored energy; the energy storage re-
leasing mechanism module is able to act on the first

spring energy storage mechanism module through the
energy storage holding mechanism module, so that the
first spring energy storage mechanism module is able to
release the stored energy; the energy of the first spring
energy storagemechanismmodule acts on the first main
spindlemechanismmodule through the first transmission
mechanism module, so that the first spindle mechanism
module is able to store energy first and then release
energy, and then causes the first spindle mechanism to
move between the first closing position and the second
closing position. A dual power transfer switch comprises
the operating mechanism as described above.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an operating
mechanism for a dual power transfer switch. The present
disclosure also relates to a dual power transfer switch
including the operating mechanism.

BACKGROUND

[0002] For the continuity of power supply in distribution
system, more and more customers choose to use dual
power transfer switch products. With the increase of the
current level of the transfer switch (for example, the rated
current reaches 800A‑1600A), the structure of its oper-
ating mechanism module becomes more complicated.
The present disclosure puts forward a new operating
mechanism for a dual power transfer switch with three
stations (including two stations), which can make the
mechanismmodule more concise and easier to be mod-
ularized to meet more application requirements.

SUMMARY

[0003] In order to solve one or more defects in the
existing art, according to one aspect of the present dis-
closure, an operating mechanism for a dual power trans-
fer switch is proposed. The operating mechanism in-
cludes a first main spindle mechanism module including
a rotatable main spindle, a rotation of the main spindle
being able to drive a movable contact of the dual power
transfer switch coupled with the first main spindle me-
chanismmodule to move between a first closing position
and a second closing position, so that the dual power
transfer switch is able to be switched between a first
power supply and a second power supply, the first main
spindle mechanism module being provided with a first
closing spring, the first closing springbiases the firstmain
spindle mechanism module to the first closing position
and/or the second closing position; a first spring energy
storage mechanism module, including a first opening
spring, the first opening spring being connected to a
manual energy storage device and/or an electric energy
storage device to store energy for the first opening spring
of the first spring energy storage mechanism module
manually and/or electrically, and an output part of the
first spring energy storage mechanism module being
connected to the first main spindle mechanism module,
and used to achieve an opening operation; an energy
storage holding mechanism module, acting on the first
spring energy storage mechanism module to keep lock-
ing the first spring energy storage mechanism module in
a storage state; and an energy storage releasing me-
chanism module, acting on the energy storage holding
mechanism module, wherein, upon the energy storage
releasing mechanismmodule acting, the energy storage
holding mechanism module no longer keeps locking the

first spring energy storage mechanism module, so that
the first spring energy storage mechanismmodule starts
to release stored energy; upon the energy storage hold-
ing mechanism module releasing the first spring energy
storagemechanismmodule, energy released by the first
spring energy storage mechanism module causes the
first main spindle mechanismmodule to rotate through a
first transmission mechanism module, so that the first
main spindle mechanism module moves away from the
first closing position or the second closing position.
[0004] According the abovementioned aspect of the
present disclosure, the operating mechanism further in-
cludes: a main spindle holding mechanism module cap-
able of acting on the first main spindle mechanism mod-
ule, so that the first main spindle mechanism module is
able to be locked in a double-separation position; a first
closing energy releasing mechanism module, acting on
the main spindle holding mechanism module so that the
main spindleholdingmechanismmoduleunlocks thefirst
main spindlemechanismmodule in a direction to the first
closing position, so that the firstmain spindlemechanism
module is able to move from the double-separation posi-
tion to the first closing position, so that the first power
supply is switched on; a second closing energy releasing
mechanism module, acting on the main spindle holding
mechanism module so that the main spindle holding
mechanism module unlocks the first main spindle me-
chanism module in a direction to the second closing
position, so that the firstmain spindlemechanismmodule
is able tomove from thedouble-separation position to the
second closing position, so that the second power supply
is switched on.
[0005] According to the above contents of the present
disclosure, the first closing spring has two energy releas-
ing positions in different directions (corresponding to the
first closing position and the second closing position
respectively) and a dead point position (double-separa-
tion position), and the dead point position is held by a set
of "main spindle holding mechanism module" and two
sets of "closing energy releasing mechanism module"
and the releasing directions are controlled. Therefore, in
the present technical solution, a group of first closing
springs can correspond to three working positions.
[0006] According to the above contents of the present
disclosure, the first opening spring is able to store energy
in advance, which has greater energy. When the energy
is released, it not only drives the opening unit to open, but
also stores energy for the first closing spring. This pro-
cess is fast, so after opening, it can be quickly closed,
which is beneficial to the rapid conversion of the dual
power transfer switch.
[0007] According the abovementioned aspects of the
present disclosure, the operating mechanism includes a
first core frame.
[0008] The first main spindle mechanism module, the
first spring energy storage mechanism module, the first
transmissionmechanismmodule and theenergy storage
holding mechanism module are installed in the first core
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frame.
[0009] The main spindle of the first main spindle me-
chanism module laterally passes through the first core
frame and is rotatably installed on the first core frame.
[0010] The first spring energy storage mechanism
module includes an energy storage shaft, the energy
storage shaft is coupled to the first opening spring, so
that a rotation of the energy storage shaft is able to store
energy for the first opening spring, the electric energy
storage mechanism module and/or the manual energy
storage mechanism module is sleeved on the energy
storage shaft, so as to drive the energy storage shaft
to rotate.
[0011] The energy storage shaft is arranged in parallel
with themain spindle of the firstmain spindlemechanism
module, laterally passes through the first core frame and
is rotatably installed on the first core frame.
[0012] Theelectric energystoragemechanismmodule
and/or the manual energy storage mechanism module
are located at a first side outside the first core frame; the
main spindleholdingmechanismmodule, the first closing
energy releasing mechanism module and the second
closing energy releasingmechanismmodule are located
at a second side outside the first core frame opposite to
the first side; or, the electric energy storage mechanism
module and/or the manual energy storage mechanism
module are located at the second side outside the first
core frame; themainspindleholdingmechanismmodule,
the first closing energy releasingmechanismmodule and
the second closing energy releasing mechanismmodule
are located at the first side outside the first core frame.
[0013] According to the modular design of the present
disclosure, the layout of the operatingmechanismcanbe
flexibly configured to adapt to more products, for exam-
ple, three working positions can be changed into two
working positions, and the positions of the main spindle
holding mechanism module/the first closing energy re-
leasing mechanism module/the second closing energy
releasingmechanismmodule/the energy storage releas-
ing mechanism module can be flexibly arranged.
[0014] According the abovementioned aspects of the
present disclosure, the operating mechanism also in-
cludes at least one second core frame.
[0015] The main spindle of the first main spindle me-
chanismmodule and the energy storage shaft of the first
spring energy storage mechanism module laterally pe-
netrate the at least one second core frame.
[0016] A second main spindle mechanism module, a
second spring energy storage mechanismmodule and a
second transmission mechanism module are corre-
spondingly installed in each of the at least one second
core frame, the secondmain spindlemechanismmodule
and the first main spindle mechanism module share a
same main spindle, and the second spring energy sto-
rage mechanism module and the first spring energy
storage mechanism module share a same energy sto-
rage shaft.
[0017] According the abovementioned aspects of the

present disclosure, the energy storage releasing me-
chanism module is arranged at any side or above or
below the energy storage holding mechanism module,
and the output part of the energy storage releasing
mechanism module keeps coupling with an input part
of the energy storage holding mechanism module so as
to drive and unlock the energy storage holding mechan-
ism module upon the energy storage releasing mechan-
ism module acting.
[0018] According the abovementioned aspects of the
present disclosure, the first closing energy releasing
mechanism module and the second closing energy re-
leasing mechanism module are arranged at any side or
above or below the main spindle holding mechanism
module, and output parts of the first closing energy
releasing mechanism module and the second closing
energy releasing mechanism module are coupled with
an input part of the main spindle holding mechanism
module.
[0019] According the abovementioned aspects of the
present disclosure, the main spindle holding mechanism
module, the first closing energy releasing mechanism
module and the second closing energy releasing me-
chanism module are arranged between the first core
frame and the second core frame adjacent to the first
core frame.
[0020] According the abovementioned aspects of the
present disclosure, the rotation of themain spindle of the
first main spindle mechanism module is able to drive a
corresponding movable contact of a corresponding dual
power transfer switch coupled with the second main
spindle mechanism module to move between a first
closing position and a second closing position, so that
thecorrespondingdual power transfer switch is able tobe
switched between a first power supply and a second
power supply, wherein the secondmain spindlemechan-
ismmodule is providedwith a second closing spring, and
the second closing spring biases the second main spin-
dlemechanismmodule to the first closing position and/or
the second closing position.
[0021] The second spring energy storage mechanism
module includes a second opening spring, the second
opening spring is connected to the manual energy sto-
rage device and/or the electric energy storage device to
store energy for the second opening spring of the second
spring energy storage mechanism module manually an-
d/or electrically, and an output part of the second spring
energy storage mechanism module is coupled to the
second main spindle mechanism module through a sec-
ond transmission mechanism module for achieving an
opening operation.
[0022] The energy storage holding mechanism mod-
ule acts on the second springenergy storagemechanism
module through the energy storage shaft to keep locking
the second spring energy storage mechanismmodule in
a storage state; and the energy storage releasing me-
chanism module acts on the energy storage holding
mechanism module, and upon the energy storage re-
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leasing mechanism module acting, the energy storage
holding mechanism module no longer keeps locking the
second spring energy storage mechanism module, so
that the second spring energy storage mechanism mod-
ule starts to release stored energy; upon the energy
storage holding mechanism module releasing the sec-
ond spring energy storage mechanism module, energy
released by the second spring energy storage mechan-
ismmodule causes the secondmain spindlemechanism
module to rotate through the second transmission me-
chanism module, so that the second main spindle me-
chanism module moves away from the first closing posi-
tion or the second closing position.
[0023] According to the above contents of the present
disclosure, it is possible to expand the original single-
core frame structure into a multi-core frame structure
(namely, two sets of transmission mechanism module-
s/energy storagemechanismmodules/main spindle me-
chanism modules), and only one set of corresponding
holdingmechanismmoduleandcorresponding releasing
mechanism module (main spindle holding mechanism
module/first closing energy releasing mechanism mod-
ule/second closing energy releasing mechanism modu-
le/energy storage releasing mechanism module/energy
storage holding mechanism module) is needed. The
main spindle of the first main spindlemechanismmodule
and the energy storage shaft of the first energy storage
mechanism module can penetrate through a plurality of
core frames, so as to ensure the synchronization of
movement and control. Through such layout changes,
it can be easily upgraded to a mechanism module with
greater operating power, such as a three-station TSE
with a rated current of 4000A.
[0024] According to another aspect of the present dis-
closure, a dual power transfer switch is proposed and the
dual power transfer switch includes the operating me-
chanism as described above.
[0025] So far, in order that the detailed description of
the present disclosure herein can be better understood
and the contribution of the present disclosure to the
existing art can be better realized, the present disclosure
has outlined the contents of the present disclosure quite
broadly. Of course, embodiments of the present disclo-
sure will be described below and will form the subject
matter of the appended claims.
[0026] Likewise, those skilled in the art will recognize
that the concept onwhich the present disclosure is based
can be easily used as a basis for designing other struc-
tures, methods and systems for carrying out the several
purposes of the present disclosure. Therefore, it is im-
portant that the appended claims should be regarded as
including such equivalent structures as long as they do
not exceed the spirit and scope of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0027] Those skilled in the art will have a better under-
standing of the present disclosure through the following

drawings, and the advantages of the present disclosure
can be more clearly reflected. The drawings described
here are only for illustrative purposes of selected embo-
diments, not all possible implementations, and are not
intended to limit the scope of the present disclosure.

Fig. 1 shows a schematic perspective view of an
operating mechanism suitable for a dual power
transfer switch according to the present disclosure;
Fig. 2 shows a schematic perspective view of an
operating mechanism suitable for a dual power
transfer switch according to the present disclosure,
in which amain spindle holding mechanismmodule,
a first closing energy releasing mechanism module
and a second closing energy releasing mechanism
module are removed;
Fig. 3 shows an exploded perspective view of a part
of the components in Figs. 1 and 2;
Fig. 4 shows an electric energy storage mechanism
module and a manual energy storage mechanism
module suitable for an operating mechanism of a
dual power transfer switch according to the present
disclosure;
Fig. 5 shows a schematic diagram of a first energy
storagemechanismmodule suitable for anoperating
mechanism of a dual power transfer switch in a non-
energy storage state according to the present dis-
closure;
Fig. 6 shows a schematic diagram of a first energy
storagemechanismmodule suitable for anoperating
mechanism of a dual power transfer switch in an
energy storage state according to the present dis-
closure;
Fig. 7 shows a schematic diagram of an internal
driving structure of an operatingmechanismsuitable
for a dual power transfer switch according to the
present disclosure, in which a first main spindle
mechanism module is in a first closing position;
Fig. 8 shows that an action of the energy storage
releasing mechanism module releases the holding
of the energy storage holdingmechanismmodule on
the first opening spring, so that the first opening
spring can be released;
Fig. 9 shows a schematic diagram of an internal
driving structure of an operatingmechanismsuitable
for a dual power transfer switch according to the
present disclosure, in which the first main spindle
mechanism module is in a double-separation posi-
tion;
Fig. 10 shows a main spindle holding mechanism
module suitable for an operating mechanism of a
dual power transfer switch according to the present
disclosure, which includes a first locking piece and a
second locking piece;
Figs. 11A to 11D show a schematic process diagram
of an operatingmechanism suitable for a dual power
transfer switching from a double-separation position
to a first closing position according to the present
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disclosure;
Fig. 12 shows a schematic block diagram of an
operating mechanism suitable for a dual power
transfer switch according to the present disclosure,
which has three stations;
Fig. 13 shows a schematic sectional view of Fig. 12
along a section line A-A;
Fig. 14 shows a schematic block diagram of an
operating mechanism suitable for a dual power
transfer switch according to the present disclosure,
which has two stations;
Fig. 15 shows a schematic sectional view of Fig. 14
along a section line A-A;
Fig. 16 shows a schematic block diagram of an
operating mechanism suitable for a dual power
transfer switch, which has a first core frame and a
second core frame;
Fig. 17 shows a schematic sectional view of Fig. 16
along section line A-A.

DETAILED DESCRIPTION

[0028] In order to make the purpose, technical details
and advantages of the technical solution of the present
disclosure more clear, the technical solution of the em-
bodiment of the present disclosure will be described
clearly and completely with the accompanying drawings
of specific embodiments of the present disclosure. Like
reference numerals in the drawings represent like parts.
It should be noted that the described embodiments are a
part of the embodiment of the present disclosure, not the
all embodiments. Based on the described embodiments
of the present disclosure, all other embodiments ob-
tained by ordinary skilled in the art without creative labor
belong to the scope of protection of the present disclo-
sure.
[0029] Compared with the embodiments shown in the
attached drawings, the feasible embodiments within the
protection scope of the present disclosure may have
fewer components, other components not shown in the
attached drawings, different components, components
arranged differently or components connected differ-
ently, etc. Furthermore, two or more components in the
drawingsmay be implemented in a single component, or
a single component shown in the drawings may be im-
plemented as a plurality of separate components.
[0030] Unless otherwise defined, technical terms or
scientific terms used herein shall have their ordinary
meanings as understood by people with ordinary skills
in the field to which the present disclosure belongs. The
words "first", "second" and similar words used in the
specification and claims of the patent application of the
present disclosure do not indicate any order, quantity or
importance, but are only used to distinguish different
components. When the number of parts is not specified,
the number of parts can be one ormore; Similarly, similar
words such as "a" and "an" do not necessarily mean
quantity limitation. Similar words such as "including" or

"containing" mean that the element or object appearing
before the word covers the element or object listed after
the word and its equivalents, but does not exclude other
elements or objects. Similar words such as "installation",
"setting", "connection" or "connection" are not limited to
physical or mechanical installation, setting and connec-
tion, but can include electrical installation, setting and
connection, whether directly or indirectly. "Up", "Down",
"Left" and "Right" are only used to indicate the relative
orientation relationship when the equipment is used or
the orientation relationship shown in the attached draw-
ings. When the absolute position of the described object
changes, the relative orientation relationship may also
change accordingly.
[0031] As illustrated by Fig. 1 and Fig. 2, an operating
mechanism 1 for a dual power transfer switch includes a
first spring energy storage mechanism module 2, an
energy storage holding mechanismmodule 3, an energy
storage releasing mechanismmodule 4, a first transmis-
sion mechanism module 5 and a first main spindle me-
chanism module 6.
[0032] The first spring energy storage mechanism
module 2 is able to store energy.
[0033] The energy storage holding mechanism mod-
ule 3 is able to act on the first spring energy storage
mechanism module 2, so that the first spring energy
storagemechanismmodule2canhold thestoredenergy.
[0034] Theenergy storage releasingmechanismmod-
ule 4 is able to act on the first spring energy storage
mechanismmodule2 through theenergystorageholding
mechanism module 3, so that the first spring energy
storage mechanism module 2 can release the stored
energy.
[0035] The energy released by the first spring energy
storage mechanism module 2 acts on the first main
spindle mechanism module 6 through the first transmis-
sion mechanism module 5, so that the first main spindle
mechanismmodule6 is able to storeenergy first and then
release energy, and then the first main spindle mechan-
ism module 6 moves between the first closing position
and the second closing position.
[0036] The movement of the first main spindle me-
chanism module 6 between the first closing position
and the second closing position enables the dual power
transfer switch coupled with the first main spindle me-
chanism module 6 to switch between the first power
supply and the second power supply.
[0037] As illustrated by Figs. 1 and 10, the operating
mechanism 1 further includes a main spindle holding
mechanism module 7, a first closing energy releasing
mechanism module 8 and a second closing energy re-
leasing mechanism module 9.
[0038] Themain spindle holdingmechanismmodule 7
is able to act on the firstmain spindlemechanismmodule
6, so that the first main spindle mechanismmodule 6 can
be locked in thedouble-separation position (as illustrated
by Fig. 10).
[0039] When the first closing energy releasing me-

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 513 521 A1 10

chanism module 8 acts on the main spindle holding
mechanism module 7, so that the main spindle holding
mechanism module 7 unlocks the first main spindle me-
chanism module 6, the first main spindle mechanism
module 6 is able to move from the double-separation
position to the first closing position, and then the first
power supply is switched on.
[0040] When the second closing energy releasing me-
chanism module 9 acts on the main spindle holding
mechanism module 7, so that the main spindle holding
mechanism module 7 unlocks the first main spindle me-
chanism module 6, the first main spindle mechanism
module 6 is able to move from the double-separation
position to the second closing position, and then the
second power supply is switched on.
[0041] As illustrated by Figs. 1, 2 and 4, the operating
mechanism further includes an electric energy storage
mechanism module 10 and/or a manual energy storage
mechanism module 11.
[0042] Theelectric energystoragemechanismmodule
10and/or themanualenergystoragemechanismmodule
11 act on the first spring energy storage mechanism
module 2, so that the first spring energy storagemechan-
ism module 2 stores energy.
[0043] As illustrated by Fig. 12, the operatingmechan-
ism includes a first core frame 12 as a part of the overall
frame of the operating mechanism.
[0044] As illustrated by Fig. 13, the first main spindle
mechanism module 6, the first spring energy storage
mechanism module 2, the first transmission mechanism
module 5 and the energy storage holding mechanism
module 3 are accommodated in the first core frame 12.
[0045] As illustrated by Fig. 12, the electric energy
storagemechanismmodule10and/or themanual energy
storage mechanism module 11 are located at one side
outside the first core frame 12, while the main spindle
holding mechanism module 7, the first closing energy
releasing mechanism module 8 and the second closing
energy releasingmechanismmodule 9 are located at the
other side outside the first core frame 12.
[0046] Of course, those skilled in the art can under-
stand that the electric energy storage mechanism mod-
ule 10 and/or the manual energy storage mechanism
module 11 are located on the other side outside the first
core frame12,while themain spindleholdingmechanism
module 7, the first closing energy releasing mechanism
module 8 and the second closing energy releasing me-
chanismmodule9are locatedon theone sideoutside the
first core frame 12.
[0047] ComparedwithFig. 12andFig. 13, as illustrated
byFig. 14 toFig. 15, themain spindle holdingmechanism
module 7, the first closing energy releasing mechanism
module 8 and the second closing energy releasing me-
chanism module 9 are removed, so that the operating
mechanism is changed from three stations to two sta-
tions.
[0048] As illustrated by Figs. 16 and 17, the operating
mechanism includes at least one second core frame 13

(only one is shown in Fig. 16 for clarity). The second core
frame 13 is a part of the overall frame of the operating
mechanism.
[0049] The main spindle 6‑1 of the first main spindle
mechanismmodule 6 and the energy storage shaft 2‑1‑1
of the first spring energy storage mechanism module 2
can penetrate through a plurality of second core frames.
[0050] Inside each second core frame 13, a second
main spindle mechanism module (not shown), a second
spring energy storage mechanism module (not shown)
and a second transmission mechanism module (not
shown) are accommodated.
[0051] The second main spindle mechanism module,
the second spring energy storage mechanism module
and the second transmission mechanism module re-
spectively have the same structure and operating state
as the first main spindle mechanism module 6, the first
spring energy storage mechanismmodule 2 and the first
transmission mechanism module 5.
[0052] Themain spindleholdingmechanismmodule7,
the first closing energy releasing mechanism module 8
and the second closing energy releasing mechanism
module 9 are located between the first core frame 12
and the second core frame 13 adjacent to the first core
frame 12.
[0053] The rotation of the main spindle 6‑1 of the first
main spindle mechanism module 6 is able to drive a
corresponding movable contact of a corresponding dual
power transfer switch coupled with the second main
spindle mechanism module (not shown) to move be-
tween a first closing position and a second closing posi-
tion, so that the corresponding dual power transfer switch
is able to be switched between a first power supply and a
second power supply, wherein the second main spindle
mechanism module is provided with a second closing
spring (not shown)which biases the secondmain spindle
mechanismmodule to the first closing position and/or the
second closing position.
[0054] The second spring energy storage mechanism
module includes a second opening spring (not shown),
which is connected to the manual energy storage device
10 and/or the electric energy storage device 11 to store
energy for the second opening spring of the second
spring energy storage mechanism module manually an-
d/or electrically, and an output part of the second spring
energy storage mechanism module is coupled to the
second main spindle mechanism module through a sec-
ond transmission mechanism module (not shown) for
achieving an opening action.
[0055] The energy storage holding mechanism mod-
ule 3 acts on the second spring energy storage mechan-
ismmodule through the energy storage shaft 2‑1‑1 of the
first spring energy storage mechanismmodule 2 to keep
locking the second spring energy storage mechanism
module in a storage state; and the energy storage re-
leasingmechanismmodule 4 acts on the energy storage
holdingmechanismmodule 3, so that the energy storage
holdingmechanismmodule3no longer keeps locking the
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second spring energy storage mechanismmodule when
the energy storage releasing mechanismmodule 4 acts,
so that the second spring energy storage mechanism
module starts to release the stored energy; when the
energy storage holding mechanism module 3 releases
the second spring energy storage mechanism module,
the energy released by the second spring energy storage
mechanism module causes the second main spindle
mechanism module to rotate through the second trans-
mission mechanism module, so that the second main
spindle mechanism module moves away from the first
closing position or the second closing position.
[0056] As illustrated by Fig. 3, the first spring energy
storage mechanism module 2 includes an energy sto-
rage shaft assembly 2‑1, an energy storage actuating
assembly 2‑2 (serving as the output part of the first spring
energy storage mechanism module 2), and a first open-
ing spring 2‑3.
[0057] Theelectric energystoragemechanismmodule
10and/or themanualenergystoragemechanismmodule
11 are configured to drive the energy storage shaft as-
sembly 2‑1 to rotate.
[0058] The energy storage actuating assembly 2‑2 is
rotatably installed on the frame of the operatingmechan-
ism 1 (for example, through its pivot shaft 2‑2‑1), and one
end of the energy storage actuating assembly 2‑2 can be
pivotally connected to the first opening spring 2‑3.
[0059] The rotation of the energy storage shaft assem-
bly 2‑1 causes the first opening spring 2‑3 to store energy
through the energy storage actuating assembly 2‑2.
[0060] The energy storage shaft assembly 2‑1 in-
cludes an energy storage shaft 2‑1‑1 and an energy
storage shaft cam 2‑1‑2 installed on the energy storage
shaft 2‑1‑1 and taking the energy storage shaft 2‑1‑1 as
the rotation axis.
[0061] As illustrated by Figs. 5 to 6, the energy storage
actuating assembly 2‑2 is provided with an actuating
assembly roller B;
[0062] When the electric energy storage mechanism
module10and/or themanual energystoragemechanism
module 11 drive the energy storage shaft 2‑1‑1 to rotate
(counterclockwise), the camprofile of the energy storage
shaft cam2‑1‑2will push the actuating assembly roller B,
and then drive the energy storage actuating assembly
2‑2 to rotate (counterclockwise).
[0063] As illustrated by Figs. 5 to 6, the rotation of the
energy storage actuating assembly 2‑2 causes the first
opening spring 2‑3 to compress to store energy.
[0064] As illustrated by Figs. 5 and 6, the energy sto-
rage holding mechanism module 3 includes an energy
storage holding lever 3‑1 and a half shaft 3‑2.
[0065] Theenergy storageholding lever 3‑1 is pivotally
installed on the frame of the operating mechanism 1, for
example, through its pivot shaft 3‑1‑3.
[0066] The energy storage holding lever 3‑1 includes a
first end 3‑1‑1 and a second end 3‑1‑2.
[0067] The storage shaft cam 2‑1‑2 is provided with a
main spindle cam roller A.

[0068] Thefirst end3‑1‑1of theenergy storageholding
lever 3‑1 is able to act on the main spindle cam roller A.
[0069] The second end 3‑1‑2 of the energy storage
holding lever 3‑1 is able to act on the half shaft 3‑2.
[0070] As illustrated by Figs. 5 and 6, the half shaft 3‑2
is rotatably connected to the frame of the operating
mechanism 1.
[0071] A semicircular part is arranged on the half shaft
3‑2, and the rotation of the half shaft 3‑2 can block and
give way to the rotation of the energy storage holding
lever 3‑1.
[0072] When the rotation of the half shaft 3‑2 causes
the semicircular part to give way to the second end 3‑1‑2
of the energy storage holding lever 3‑1, the second end
3‑1‑2 of the energy storage holding lever 3‑1 can rota-
tably pass through the semicircular part.
[0073] When the semicircular part blocks the second
end 3‑1‑2 of the energy storage holding lever 3‑1, the
rotation of the second end 3‑1‑2 of the energy storage
holding lever 3‑1 is blocked by the semicircular part.
[0074] As illustrated by Figs. 5 and 6, the energy sto-
rageholdingmechanismmodule 3 further includes a shift
lever 3‑3 (as an input part of the energy storage holding
mechanism module).
[0075] The shift lever 3‑3 is rotatably installed on the
frame of the operating mechanism 1, for example,
through its pivot shaft 3‑3‑1.
[0076] The shift lever 3‑3 is able to act on the half shaft
3‑2, so that the half shaft 3‑2 can block or give way to the
secondend3‑1 ‑2of theenergystorageholding lever3‑1.
[0077] After the first opening spring 2‑3 completes the
compression energy storage (in Fig. 6, the first opening
spring 2‑3 is at the under-dead-center position), themain
spindle camrollerAabutsagainst thefirst end3‑1‑1of the
energy storage holding lever 3‑1, the actuating assembly
roller B abuts against the cam profile of the energy
storage shaft cam 2‑1‑2, and the semicircular part blocks
the second end 3‑1‑2 of the energy storage holding lever
3‑1. The first end 3‑1‑1 of the energy storage holding
lever 3‑1 blocks the rotational moment acting on the
energy storage shaft cam 2‑1‑2 due to the actuating
assembly roller B, so that the energy storage shaft
cam 2‑1‑2 will not rotate (the energy storage actuating
assembly 2‑2 will not rotate either), and the first opening
spring 2‑3 will not be extended to release energy.
[0078] Theenergy storage releasingmechanismmod-
ule 4 includes an energy storage releasing electromag-
netic driver having a releasing electromagnetic coil 4‑1
and an electromagnetic coil movable iron core 4‑2 (as an
output part of the energy storage releasing mechanism
module 4).
[0079] As illustrated by Fig. 6 to Fig. 8, in order to
release the energy of the first opening spring 2‑3, the
electromagnetic coil 4‑1 is energized, so that the electro-
magnetic coil movable iron core 4‑2 acts on the shift lever
3‑3, and the shift lever 3‑3 is able to act on the half shaft
3‑2, so that the semicircular part of the half shaft 3‑2 can
rotate without blocking the second end 3‑1‑2 of the en-
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ergy storage holding lever 3‑1. The rotation of the energy
storage holding lever 3‑1 causes its first end 3‑1‑1 not to
block the main spindle cam roller A or the rotating mo-
ment acting on the energy storage shaft cam2‑1‑2 due to
the actuating assembly roller B, so that the energy sto-
rage holding lever 3‑1 does not limit the expansion and
energy release of the first opening spring 2‑3, which is
able to drive the energy storage actuating assembly 2‑2
to rotate, and the actuating assembly roller B moves into
a concave part of the gear profile of the storage shaft cam
2‑1‑2 (as shown in Fig. 8).
[0080] Theenergy storage releasingmechanismmod-
ule 4 can be arranged at any side or above or below the
energy storage holding mechanism module 3, and the
output part of the energy storage releasing mechanism
module 4 keeps coupling with the input part of the energy
storage holding mechanismmodule 3, so as to drive and
unlock the energy storage holding mechanism module 3
when the energy storage releasingmechanismmodule 4
acts.
[0081] The energy released by the expansion of the
first opening spring 2‑3 drives the energy storage actuat-
ing assembly 2‑2 to move.
[0082] The movement of the energy storage actuating
assembly 2‑2 causes the first main spindle mechanism
module 6 to rotate from the first closing position or the
second closingposition to thedouble-separation position
through the transmission mechanism module.
[0083] As illustrated by Fig. 10, the first main spindle
mechanismmodule 6 includes amain spindle 6‑1, amain
spindle crank arm 6‑2 and amain spindle lock tongue 6‑3
fixedly installed on the main spindle 6‑1.
[0084] Themain spindle holdingmechanismmodule 7
includes a first locking piece 7‑1 and a second locking
piece 7‑2.
[0085] Through the relative movement between the
first locking piece 7‑1 and the second locking piece
7‑2, an openable and closable locking port 7‑3 is formed
between the first locking end of the first locking piece 7‑1
and the second locking end of the second locking piece
7‑2.
[0086] During the movement of the first main spindle
mechanism module 6 between the first closing position
and the second closing position, the locking port 7‑3 can
receive the main spindle lock tongue 6‑3 and keep the
main spindle lock tongue 6‑3 between the first locking
end of the first locking piece 7‑1 and the second locking
end of the second locking piece 7‑2, so as to lock the first
main spindle mechanism module 6 in a double-separa-
tion position between the first closing position and the
second closing position.
[0087] As illustrated by Fig. 7, the main spindle crank
arm 6‑2 includes a first driven part 6‑2‑1 and a second
driven part 6‑2‑2, both of which may be formed, for
example, as a protrusions or the like at appropriate
positions of the main spindle crank arm 6‑2 for being
driven by the transmissionmechanismmodule 5 accord-
ing to the present disclosure.

[0088] The first transmission mechanism module 5
includes a driving piece 5‑1, which is able to move
between an initial position and a driving position, and
includesafirst drivingpart 5‑1‑1andaseconddrivingpart
5‑1‑2.
[0089] As illustrated by Fig. 7, when the first main
spindle mechanism module 6 is in the first closing posi-
tion, the first driving part 5‑1‑1 drives the first driven part
6‑2‑1 tomove the firstmain spindlemechanismmodule 6
from the first closing position to the second closing posi-
tion by the movement of the driving piece 5‑1 from the
initial position to the driving position.
[0090] When the firstmain spindlemechanismmodule
6 is in the second closing position, the seconddriving part
5‑1‑2 drives the second driven part 6‑2‑2 by the move-
ment of the driving piece 5‑1 from the initial position to the
driving position, so that the first main spindle mechanism
module 6 moves from the second closing position to the
first closing position.
[0091] According to the present disclosure, the posi-
tions of the first driven part 6‑2‑1 and the second driven
part 6‑2‑2 are changed correspondingly because the
positions of the main shaft crank arm 6‑2 at the first
closing position and the second closing position are
different, so themain shaft crank arm 6‑2 can be realized
by reasonably setting the positions of the first driven part
6‑2‑1 and the second driven part 6‑2‑2. When the first
main spindle mechanism module 6 is in the first closing
position, the first drivenpart 6‑2‑1and the first drivingpart
5‑1‑1 are close to each other and the second driven part
6‑2‑2 and the second driving part 5‑1‑2 are far away from
each other.
[0092] When the firstmain spindlemechanismmodule
6 is in the second closing position, the first driven part
6‑2‑1 and the first driving part 5‑1‑1 are far away from
each other and the second driven part 6‑2‑2 and the
second driving part 5‑1‑2 are close to each other.
[0093] With this arrangement, when the main spindle
crank arm 6‑2 is at any position, the driving piece 5‑1 is
able to drive the corresponding driven part only by one-
way movement towards the driving position, so that the
main spindle crank arm 6‑2 moves towards another
position.
[0094] Comparedwith the complicated existing art that
two sets of driving devices are respectively arranged for
the movement towards two positions, or a complex bidir-
ectional driving mechanism module is arranged in one
set of driving device, the invention can realize the two-
position driving of themain spindle crank arm 6‑2 by only
arranging a single driving piece 5‑1 capable of unidirec-
tional movement.
[0095] It should be understood that the "unidirectional
movement" here refers to that the driving direction of the
driving piece 5‑1 is unidirectional, but the driving piece
5‑1 can still return to the initial position.
[0096] The driving piece 5‑1 is set such that after the
first driving part 5‑1‑1drives the first driven part 6‑2‑1and
reaches the driving position of the driving part 5‑1, the
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main spindle mechanism module 6 is locked in the dou-
ble-separation position, and with the unlocking action of
the second closing energy releasing mechanismmodule
9, the main spindle mechanism module 6 continues to
move towards the second closing position, and the sec-
onddrivenpart 6‑2‑2drives the seconddrivingpart 5‑1‑2.
After the second driving part 5‑1‑2 drives the second
driven part 6‑2‑2 and reaches the driving position of
the driver 5‑1, the main spindle mechanism module 6
continues to move towards the first closing position with
the unlocking action of the first closing energy releasing
mechanism module 8, and the first driven part 6‑2‑1
exerts a force on the first driving part 5‑1‑1 to urge the
driving piece 5‑1 to return to the initial position.
[0097] The first driven part 6‑2‑1 and/or the second
driven part 6‑2‑2 includes a roller. By setting the rollers,
the interaction between the first driving part and the
second driving part and the first driven part and second
driven part can be improved, the friction can be reduced,
and the movement between them can be smoother.
[0098] The first main spindle mechanism module 6
also includes a first closing spring 6‑4.
[0099] When the first driving part 5‑1‑1 drives the first
driven part 6‑2‑1, the first closing spring 6‑4 stores en-
ergy. With the unlocking action of the second closing
energy releasing mechanism module 9, after the first
driving part 5‑1‑1 is separated from the first driven part
6‑2‑1, the first closing spring 6‑4 releases the stored
energy tomove the firstmain spindlemechanismmodule
6 to the second closing position.
[0100] When the second driving part 5‑1‑2 drives the
second driven part 6‑2‑2, the first closing spring 6‑4
stores energy. With the unlocking action of the first clos-
ing energy releasing mechanism module 8, after the
second driving part 5‑1‑2 is separated from the second
driven part 6‑2‑2, the first closing spring 6‑4 releases the
stored energy to move the first main spindle mechanism
module 6 to the first closing position.
[0101] As illustrated by Fig. 9, the first closing spring
6‑4 is arranged as a compression spring and pivotally
connected with one end of the main spindle crank arm
6‑2, and when the driving piece 5‑1 reaches the driving
position, the compression spring is at the dead center
position.
[0102] As illustrated by Fig. 7, the driving piece 5‑1 has
a pivot 5‑2, and the driving piece 5‑1 rotates around the
pivot 5‑2 between the initial position and the driving
position.
[0103] The driving piece 5‑1 is formed as a plate-like
piece, a part of its outer contour is used as the first driving
part 5‑1‑1, and another part of its outer contour is used as
the second driving part 5‑1‑2.
[0104] The energy storage actuating assembly 2‑2 is
able tomove between an initial position and an actuating
position,
[0105] The energy storage actuating assembly 2‑2
urges the driving piece 5‑1 to move from the initial posi-
tion to the driving position in the process of moving from

the initial position to the actuating position.
[0106] The first transmission mechanism module 5
further includes a transmission piece 5‑3, which is pivo-
tally connected with the driving piece 5‑1 through a pivot
5‑4 and has a first end 5‑3‑1 and a second end 5‑3‑2 at
both sides of the pivot 5‑4.
[0107] The first end 5‑3‑1 is movably arranged in a
chute 5‑1‑3 on the driving piece 5‑1 , and the second end
5‑3‑2 is able to move along the first contour 2‑2‑2 of the
energy storage actuating assembly 2‑2 during themove-
ment of the energy storage actuating assembly 2‑2 from
the initial position to the actuating position, so that the
energy storage actuating assembly 2‑2 urges the driving
member 5‑3 tomove from the initial position to the driving
position through the transmission piece 5‑3.
[0108] The driving piece 5‑1 includes a return spring
(not shown) that can return the driving piece 5‑1 from the
drivingposition to the initial position, and the return spring
is connected to the first end 5‑3‑1 of the transmission
piece 5‑3.
[0109] During the movement of the energy storage
actuating assembly 2‑2 from the initial position to the
actuating position, the first contour 2‑2‑2 applies a first
torque to the secondend 5‑3‑2around the pivot 5‑4 of the
transmission piece 5‑3, so that the first end 5‑3‑1 of the
transmission piece 5‑3 remains to abut against the end of
the chute 5‑1‑3.
[0110] As illustrated by Fig. 7, the energy storage
actuating assembly 2‑2 further includes a second profile
2‑2‑3 that is continuous with the first profile 2‑2‑2.
[0111] After theenergystorageactuatingassembly 2‑2
reaches the actuating position, the second end 5‑3‑2 of
the driving piece 5‑1 disengages from the first profile
2‑2‑2 of the energy storage actuating assembly 2‑2
and moves to the second profile 2‑2‑3.
[0112] When the second end 5‑3‑2 of the transmission
piece 5‑3 moves to the part of the second profile 2‑2‑3
that is connectedwith thefirst profile2‑2‑2, theconnected
part applies a second torque to the second end 5‑3‑2
around the pivot 5‑4 of the transmission piece 5‑3, so that
the second end 5‑3‑2 of the transmission piece 5‑3
moves along the second profile 2‑2‑3, and the second
torque is opposite to the first torque.
[0113] During the return of the energy storage actuat-
ing assembly 2‑2 from the actuating position to the initial
position, the second profile 2‑2‑3 of the energy storage
actuating assembly 2‑2 moves away from the second
end 5‑3‑2 of the transmission piece 5‑3.
[0114] After the second profile 2‑2‑3 of the energy
storage actuating assembly 2‑2 moves away from the
second end 5‑3‑2 of the transmission piece 5‑3, the
return spring continues to contract and rotate the trans-
mission piece 5‑3 around its pivot 5‑4, so that the second
end 5‑3‑2 of the transmission piece 5‑3 returns to the first
profile 2‑2‑2 of the energy storage actuating assembly
2‑2.
[0115] The energy storage shaft assembly 2‑1 can
release energy storage to the energy storage actuating
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assembly 2‑2 to move the energy storage actuating
assembly 2‑2 from the initial position to the actuating
position.
[0116] As illustrated by Fig. 5, the first opening spring
2‑3 includes a fixed pivot end 2‑3‑1 and a movable pivot
end 2‑3‑2 pivotally connected to the energy storage
actuating assembly 2‑2.
[0117] As illustrated by Fig. 6, the electric energy sto-
rage mechanism module 10 and/or the manual energy
storage mechanism module 11 drive the energy storage
shaft 2‑1‑1 to rotate counterclockwise (store energy), the
energy storage shaft cam 2‑1‑2 rotates, and its cam
surface pushes the actuating assembly roller B, and
the actuating assembly roller B drives the energy storage
actuatingassembly2‑2 to rotatescounterclockwise (from
the actuating position to the initial position), and the
energy storage actuating assembly 2‑2 compress the
first opening spring 2‑3 to store energy.
[0118] During the movement of the first main spindle
mechanismmodule 6 from the first closing position to the
second closing position, themain spindle lock tongue 6‑3
applies a first opening action to the first locking piece 7‑1
to completely open the locking port 7‑3.
[0119] During the movement of the first main spindle
mechanismmodule 6 from the second closing position to
the first closing position, themain spindle lock tongue 6‑3
applies a second opening action to the second locking
piece 7‑2 to completely open the locking port 7‑3.
[0120] During the first opening action, after the first
locking piece 7‑1 moves to its limit position, the first
locking piece 7‑1 causes the main spindle lock tongue
6‑3 to make the first return action towards the locking
position.
[0121] During the second opening action, after the
second locking piece 7‑2 moves to its limit position, the
second locking piece 7‑2 causes the main spindle lock
tongue 6‑3 to make a second return action towards the
locking position.
[0122] The first locking piece 7‑1 has a first biasing
mechanism module 7‑1‑1, and the first biasing mechan-
ismmodule 7‑1‑1 applies a force to the first locking piece
7‑1 that tends tomake the first locking piece 7‑1 close the
locking port 7‑3.
[0123] The second locking piece 7‑2 has a second
biasing mechanism module 7‑2‑1, and the second bias-
ing mechanism module 7‑2‑1 applies a force to the
second locking piece 7‑2 that tends to make the second
locking piece 7‑2 close the locking port 7‑3.
[0124] The first locking piece 7‑1 is arranged to pivot
around a first pivot 7‑1‑2, and the torque applied to the
first locking end by the main spindle lock tongue 6‑3 is in
the samedirectionas that applied to the first lockingpiece
7‑1 by the first biasing mechanism module 7‑1‑1 of the
first locking piece 7‑1.
[0125] The second locking piece 7‑2 is arranged to
pivot around a second pivot 7‑2‑2, and the torque applied
to the second lockingendby themain spindle lock tongue
6‑3 is in the same direction as that applied to the second

locking piece 7‑2 by the second biasing mechanism
module 7‑2‑1 of the second locking piece 7‑2.
[0126] The first locking end has an arc surface 7‑1‑3,
the center of which is not concentric with the rotation
center of the first pivot 7‑1‑2 and/or the second locking
end has an arc surface 7‑2‑3, and the center of which is
not concentric with the rotation center of the second pivot
7‑2‑2.
[0127] The first locking piece 7‑1 includes a first free
end; the second locking member 7‑2 includes a second
free end. The first free end and the second free end serve
as input parts of the main spindle holding mechanism
module 7.
[0128] As illustrated by Fig. 11, the first closing energy
releasing mechanism module 8 is configured as a first
electromagnetic driver, which has a first electromagnetic
coil 8‑1 and a first movable iron core 8‑2 (as the output
part of the first closing energy releasing mechanism
module 8) that is able to actuate the second free end
of the second lockingpiece7‑2.Themovement of thefirst
movable iron core 8‑2 causes the second locking piece
7‑2 to move away from the main shaft lock tongue 6‑3 to
give way. Driven by the first locking piece 7‑1, the main
spindle lock tongue 6‑3 causes the first closing spring 6‑4
pass through the dead point, and the first closing spring
6‑4 releases energy, so that themain spindlemechanism
module 6 rotates from the double-separation position to
thefirst closingposition, and thesecond lockingpiece7‑2
is reset.
[0129] The first electromagnetic driver can be ar-
ranged at the lower side (as illustrated by Fig. 11) or a
lateral side (left side or right side, not shown) of the
second locking piece 7‑2, so that the movement of the
first movable iron core 8‑2 enables the second locking
piece 7‑2 to move away from the main spindle lock
tongue 6‑3 to give way.
[0130] As illustrated by Fig. 1, the second closing en-
ergy releasing mechanism module 9 is configured as a
second electromagnetic driver, which has a second elec-
tromagnetic coil 9‑1 and a second movable iron core 9‑2
(as theoutput part of the second closing energy releasing
mechanismmodule 9) that is able to actuate the first free
endof the first locking piece7‑1, and themovement of the
second movable iron core 9‑2 causes the first locking
piece 7‑1 to move away from the main spindle lock
tongue 6‑3 to give way. Driven by the second locking
piece 7‑2, the main spindle lock tongue 6‑3 causes the
first closingspring6‑4 topass through thedeadpoint, and
the first closing spring 6‑4 releases energy, so that the
main spindle mechanism module 6 rotates from the
double-separation position to the second closing posi-
tion, and the first locking piece 7‑1 is reset.
[0131] The second electromagnetic driver can be ar-
ranged at the upper side (as illustrated by Fig. 1) or a
lateral side (left sideor right, not shown) of the first locking
piece 7‑1, so that the movement of the second movable
iron core 9‑2 enables the first locking piece 7‑1 move
away from the main spindle lock tongue 6‑3 to give way.
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[0132] That is to say, the first closing energy releasing
mechanism module 8 and the second closing energy
releasing mechanism module 9 can be arranged at
any side or above or below the main spindle holding
mechanism module 7, while the output parts of the first
closing energy releasing mechanism module 8 and the
second closing energy releasing mechanism module 9
keep matching with the input part of the main spindle
holding mechanism module 7.
[0133] According to the above embodiments of the
present disclosure, the principle and operation flow of
the operating mechanism with three stations are as fol-
lows:

1. Energy storage of the first opening spring: electric
energy storage mechanism module and/or manual
energy storage mechanism module→ first opening
spring energy storage (+energy storage holdingme-
chanism module locks the first opening spring);
2. Opening: the energy storage releasing mechan-
ism module acts→ the energy storage holding me-
chanism module unlocks the first opening spring→
the first opening spring releases energy → the first
transmission mechanism module → the main spin-
dle of the firstmain spindlemechanismmodule (+the
first closing spring stores energy + the main spindle
holdingmechanismmodule locks themain spindle of
the first main spindle mechanism module) → the
breaking unit opens (double-separation position);
3. Closing of the first power supply S1: the first
closing energy releasing mechanism module acts
→ themain spindle holdingmechanismmodule trips
toS1→ thefirst closingspring releasesenergy→ the
main spindle of the first main spindle mechanism
module rotates to S1→ the breaking unit closes (the
first closing position); or

[0134] Closing of the second power supply S2: the
second closing energy releasing mechanism module
acts→ themain spindle holdingmechanismmodule trips
to S2 → the first closing spring releases energy → the
main spindle of the first main spindlemechanismmodule
rotates to S2 → the breaking unit closes (the second
closing position).
[0135] According to the above-mentioned embodi-
ments of the present disclosure, themain spindle holding
mechanism module, the first closing energy releasing
mechanism module and the second closing energy re-
leasing mechanism module can be removed, and the
three-station operating mechanism can be changed into
two-station operating mechanism. The principle and op-
eration floware asprovided follows (taking the first power
supply S1 closing to the second power supply S2 closing
as an example):

1. Energy storage of the first opening spring: electric
energy storage mechanism module and/or manual
energy storage mechanism module→ first opening

spring energy storage (+energy storage holdingme-
chanism module locks the first opening spring);
2. Conversion: the energy storage releasing me-
chanism module acts→ the energy storage holding
mechanism module unlocks the first opening spring
→ the first opening spring releasesenergy→ the first
transmission mechanism module → the main spin-
dle of the firstmain spindlemechanismmodule (+the
first closing spring directly releases energy after
storing energy and drives the main spindle of the
first main spindle mechanism module to continue
rotating) → the breaking unit switches from S1 to
S2 (from the first closing position to the second
closing position).

[0136] According to the above embodiment of the pre-
sent disclosure, the first closing spring has two energy
releasing positions in different directions (corresponding
to the first closing position and the second closing posi-
tion respectively) and a dead point position (double-se-
paration position), and the dead point position is main-
tained by a set of "spindle holding mechanism module"
and two sets of "closing energy releasing mechanism
module" and the releasing directions are controlled.
Therefore, in the technical solution, agroupof first closing
springs can correspond to three working positions.
[0137] According to the above contents of the present
disclosure, the first opening spring is able to store energy
in advance, which has greater energy. When the energy
is released, it not only drives the opening unit to open, but
also stores energy for the first closing spring. This pro-
cess is fast, so after opening, it can be quickly closed,
which is beneficial to the rapid conversion of the dual
power transfer switch.
[0138] According to another embodiment of the pre-
sent disclosure, a dual power transfer switch is provided,
the dual power transfer switch includes the operating
mechanism as described above.
[0139] According to the modular design of the present
disclosure, the layout of the operatingmechanismcanbe
flexibly configured to adapt to more products, for exam-
ple, three working positions can be changed into two
working positions, and the positions of the main spindle
holding mechanism module/the first closing energy re-
leasing mechanism module/the second closing energy
releasingmechanismmodule/the energy storage releas-
ing mechanism module can be flexibly arranged.
[0140] According to the above contents of the present
disclosure, it is possible to expand the original single-
core frame structure into a multi-core frame structure
(namely, two sets of transmission mechanism module-
s/energy storagemechanismmodules/main spindle me-
chanism modules), and only one set of corresponding
holdingmechanismmoduleandcorresponding releasing
mechanism module (main spindle holding mechanism
module/first closing energy releasing mechanism mod-
ule/second closing energy releasing mechanism modu-
le/energy storage releasing mechanism module/energy
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storage holding mechanism module) is needed. The
main spindle of the first main spindlemechanismmodule
and the energy storage shaft of the first energy storage
mechanism module can penetrate through a plurality of
core frames, so as to ensure the synchronization of
movement and control. Through such layout changes,
it can be easily upgraded to a mechanism module with
greater operating power, such as a three-station TSE
with a rated current of 4000A.
[0141] The foregoing disclosure provides illustration
and description, but is not intended to be exhaustive or
to limit the embodiments to the precise forms disclosed.
Modifications and variations are possible in light of the
abovedisclosure, ormaybeacquired frompractice of the
embodiments.
[0142] Even if specific combinations of features are
recited in the claims and/or disclosed in the specification,
these combinations are not intended to limit the present
disclosure of various embodiments. In fact, many of
these features can be combined in ways not specifically
recited in the claims and/or not specifically disclosed in
the specification. Although each dependent claim listed
belowmaydirectly dependononly one claim, the present
disclosureof variousembodiments includeseachdepen-
dent claim in combination with every other claim in the
claim set.

Claims

1. An operating mechanism (1) for a dual power trans-
fer switch, wherein the operating mechanism (1)
comprises:

a first main spindlemechanismmodule (6) com-
prising a rotatable main spindle (6‑1), wherein a
rotationof themainspindle (6‑1) is able todrivea
movable contact of the dual power transfer
switch coupled with the first main spindle me-
chanism module (6) to move between a first
closing position and a second closing position,
so that the dual power transfer switch is able to
be switched between a first power supply and a
second power supply, the first main spindle me-
chanism module (6) is provided with a first clos-
ing spring (6‑4), the first closing spring (6‑4)
biases the firstmain spindlemechanismmodule
(6) to the first closing position and/or the second
closing position;
a first spring energy storagemechanismmodule
(2), comprising a first opening spring (2‑3),
wherein the first opening spring (2‑3) is con-
nected to a manual energy storage device
(10) and/or an electric energy storage device
(11) to store energy for the first opening spring
(2‑3) of the first spring energy storage mechan-
ismmodule (2) manually and/or electrically, and
an output part of the first spring energy storage

mechanism module (2) is connected to the first
main spindle mechanism module (6), and used
to achieve an opening operation;
an energy storage holding mechanism module
(3), acting on the first spring energy storage
mechanism module (2) to keep locking the first
spring energy storagemechanismmodule (2) in
a storage state; and
an energy storage releasing mechanism mod-
ule (4), acting on the energy storage holding
mechanism module (3), wherein, upon the en-
ergy storage releasing mechanism module (4)
acting, the energy storage holding mechanism
module (3) no longer keeps locking the first
spring energy storage mechanism module (2),
so that the first spring energy storage mechan-
ism module (2) starts to release stored energy;
wherein, upon the energy storage holding me-
chanism module (3) releasing the first spring
energy storage mechanism module (2), energy
released by the first spring energy storage me-
chanism module (2) causes the first main spin-
dle mechanism module (6) to rotate through a
first transmission mechanism module (5), so
that the first main spindle mechanism module
(6) moves away from the first closing position or
the second closing position.

2. The operating mechanism according to claim 1,
wherein the operating mechanism (1) further com-
prises:

a main spindle holding mechanism module (7)
capable of acting on the first main spindle me-
chanism module (6), so that the first main spin-
dlemechanismmodule (6) is able to be locked in
a double-separation position;
afirst closingenergy releasingmechanismmod-
ule (8), acting on the main spindle holding me-
chanism module (7) so that the main spindle
holding mechanism module (7) unlocks the first
main spindle mechanism module (6) in a direc-
tion to the first closing position, so that the first
main spindle mechanism module (6) is able to
move from the double-separation position to the
first closing position, so that the first power sup-
ply is switched on;
a second closing energy releasing mechanism
module (9), acting on the main spindle holding
mechanism module (7) so that the main spindle
holding mechanism module (7) unlocks the first
main spindle mechanism module (6) in a direc-
tion to the second closing position, so that the
first main spindle mechanismmodule (6) is able
to move from the double-separation position to
the second closing position, so that the second
power supply is switched on.
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3. The operating mechanism according to claim 2,
wherein

the operating mechanism comprises a first core
frame (12);
thefirstmainspindlemechanismmodule (6), the
first spring energy storage mechanism module
(2), the first transmissionmechanismmodule (5)
and the energy storage holding mechanism
module (3) are installed in the first core frame
(12);
the main spindle (6‑1) of the first main spindle
mechanismmodule (6) laterally passes through
the first core frame (12) and is rotatably installed
on the first core frame (12);
the first spring energy storagemechanismmod-
ule (2) comprises an energy storage shaft
(2‑1‑1), the energy storage shaft (2‑1‑1) is
coupled to the first opening spring (2‑3), so that
a rotation of the energy storage shaft (2‑2‑1) is
able to store energy for the first opening spring
(2‑3), the electric energy storage mechanism
module (10) and/or the manual energy storage
mechanism module (11) is sleeved on the en-
ergy storage shaft (2‑1‑1), so as to drive the
energy storage shaft (2‑2‑1) to rotate;
the energy storage shaft (2‑2‑1) is arranged in
parallel with the main spindle (6‑1) of the first
main spindle mechanism module (6), laterally
passes through the first core frame (12) and is
rotatably installed on the first core frame (12);
the electric energy storage mechanism module
(10) and/or themanual energy storagemechan-
ismmodule (11) are locatedat a first sideoutside
the first core frame (12); the main spindle hold-
ing mechanism module (7), the first closing en-
ergy releasing mechanism module (8) and the
second closing energy releasing mechanism
module (9) are located at a second side outside
the first core frame (12) opposite to the first side;
or, the electric energy storagemechanismmod-
ule (10) and/or the manual energy storage me-
chanism module (11) are located at the second
side outside the first core frame (12); the main
spindle holding mechanism module (7), the first
closingenergy releasingmechanismmodule (8)
and the second closing energy releasing me-
chanism module (9) are located at the first side
outside the first core frame (12).

4. The operating mechanism according to claim 3,
wherein

the operating mechanism also comprises at
least one second core frame (13);
the main spindle (6‑1) of the first main spindle
mechanism module (6) and the energy storage
shaft (2‑1‑1) of the first spring energy storage

mechanismmodule (2) laterally penetrate the at
least one second core frame (13);
a secondmain spindlemechanismmodule (6), a
second spring energy storagemechanismmod-
ule (2) and a second transmission mechanism
module (5) are correspondingly installed in each
of the at least one second core frame (13), the
second main spindle mechanism module and
the first main spindle mechanism module (6)
share a same main spindle (6‑1), and the sec-
ond spring energy storage mechanism module
and the first spring energy storage mechanism
module (2) share a same energy storage shaft
(2‑2‑1).

5. The operating mechanism according to claim 3,
wherein
the energy storage releasingmechanismmodule (4)
is arranged at any side or above or below the energy
storage holding mechanism module (3), and the
output part of the energy storage releasing mechan-
ism module (4) keeps coupling with an input part of
the energy storage holding mechanism module (3)
so as to drive and unlock the energy storage holding
mechanism module (3) upon the energy storage
releasing mechanism module (4) acting.

6. The operating mechanism according to claim 3,
wherein
thefirst closingenergy releasingmechanismmodule
(8) and the second closing energy releasing me-
chanism module (9) are arranged at any side or
above or below themain spindle holdingmechanism
module (7), and output parts of the first closing en-
ergy releasing mechanism module (8) and the sec-
ond closing energy releasingmechanismmodule (9)
are coupled with an input part of the main spindle
holding mechanism module (7).

7. The operating mechanism according to claim 4,
wherein
themain spindle holdingmechanismmodule (7), the
first closing energy releasingmechanismmodule (8)
and thesecondclosingenergy releasingmechanism
module (9) are arrangedbetween the first core frame
(12) and the second core frame (13) adjacent to the
first core frame (12).

8. The operating mechanism according to claim 4,
wherein

the rotation of the main spindle (6‑1) of the first
main spindle mechanism module (6) is able to
drive a corresponding movable contact of a
corresponding dual power transfer switch
coupled with the second main spindle mechan-
ism module to move between a first closing
position and a second closing position, so that
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the corresponding dual power transfer switch is
able to be switched between a first power supply
and a second power supply, wherein the second
main spindle mechanism module is provided
with a second closing spring, and the second
closing spring biases the second main spindle
mechanism module to the first closing position
and/or the second closing position;
the second spring energy storage mechanism
module comprises a second opening spring, the
second opening spring is connected to theman-
ual energy storage device (10) and/or the elec-
tric energy storage device (11) to store energy
for the second opening spring of the second
spring energy storage mechanism module
manually and/or electrically, and an output part
of the second springenergy storagemechanism
module is coupled to the second main spindle
mechanismmodule through a second transmis-
sion mechanism module for achieving an open-
ing operation;
the energy storage holding mechanism module
(3) acts on the second spring energy storage
mechanismmodule through the energy storage
shaft (2‑1‑1) to keep locking the second spring
energy storagemechanismmodule in a storage
state; and
the energy storage releasing mechanism mod-
ule (4) acts on the energy storage holding me-
chanism module (3), and upon the energy sto-
rage releasing mechanism module (4) acting,
the energy storage holding mechanism module
(3) no longer keeps locking the second spring
energy storage mechanism module, so that the
second spring energy storagemechanismmod-
ule starts to release stored energy;
wherein, upon the energy storage holding me-
chanismmodule (3) releasing the second spring
energy storage mechanism module, energy re-
leased by the second spring energy storage
mechanism module causes the second main
spindle mechanism module to rotate through
the second transmission mechanism module,
so that the second main spindle mechanism
module moves away from the first closing posi-
tion or the second closing position.

9. Adual power transfer switch,wherein thedual power
transfer switch comprises the operating mechanism
according to any one of claims 1 to 8.
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