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(54) SAFETY GEAR LIFTING DEVICE, ELEVATOR CAR AND METHOD FOR USING SAME

(57) Disclosed are a safety gear lifting device, an el-
evator car and a method for using the same. The safety
gear lifting device comprises a linkage rod, an elastic
reset member, a supporting frame and a lifting mecha-
nism, wherein the lifting mechanism is movably mounted
on the supporting frame; a first attraction member is
mounted on the linkage rod, and a second attraction
member is mounted on the lifting mechanism; an end,
close to the lifting mechanism, of the linkage rod is an
attraction end, the other end of the linkage rod is a lifting
end, the first attraction member is mounted at the attrac-
tion end, the lifting end penetrates through the supporting
frame, the second attraction member on the lifting mech-
anism is located between the attraction end and the lifting
end, and the first attraction member matches the second
attraction member; and one end of the elastic reset mem-
ber acts on the supporting frame, and the other end of
the elastic reset member acts on the linkage rod. The
safety gear lifting device achieves electromechanical hy-
brid driving of a safety gear.
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Description

[0001] The application claims priority for Chinese Pat-
ent Application No.202010723929.2, filed on July 24,
2020, and Chinese Patent Application
No.202021497431.0, filed on July 24, 2020, which is in-
corporated herein by reference in its entirety.

Technical Field

[0002] The embodiments of the disclosure belong to
the field of elevators, and particularly relate to a safety
gear lifting device, an elevator car and a method for using
the same.

Description of Related Art

[0003] With the constant acceleration of urbanization
in China, more and more high-rise buildings are equipped
with elevators, so the safety of the elevators is closely
associated with people’s life. Traditional mechanical
safety gears of elevators are mechanically driven by me-
chanical governors from the top of the elevator shaft.
However, these traditional safety gears are complex in
structure, and are driven through a traction wire, which
makes the system complicated and installation and main-
tenance inconvenient.
[0004] Electrical safety gears of elevators come into
being gradually, and part of these electrical safety gears
are electrically driven to work. However, the electrical
safety is difficult to check, and the quality of a power
supply and the breakage of wires have a direct influence
on safety action of the safety gears. In addition, the safety
gears should be able to act at any time (even during a
power failure) and should be able to realize safety braking
in any states to guarantee the safety of elevators.
[0005] In addition, there is a strict requirement for the
safety distance between the bottom of the safety gear
and the bottom of the elevator shaft, so it is not suitable
to set too many driving mechanisms below the safety
gear.

Brief Summary of the Invention

[0006] The objective of the embodiments of the disclo-
sure is to overcome the defects of the prior art by provid-
ing a safety gear lifting device, an elevator car and a
method for using the same, which can drive a safety gear
reliably.
[0007] The technical solution of the disclosure is as
follows:
A safety gear lifting device comprises a linkage rod, an
elastic reset member, a supporting frame and a lifting
mechanism, wherein the lifting mechanism is movably
mounted on the supporting frame; a first attraction mem-
ber is mounted on the linkage rod, and a second attraction
member is mounted on the lifting mechanism; an end,
close to the lifting mechanism, of the linkage rod is an

attraction end, the first attraction member is mounted at
the attraction end, the other end of the linkage rod is a
lifting end, the lifting end penetrates through the support-
ing frame, the second attraction member on the lifting
mechanism is located between the attraction end and
the lifting end, and the first attraction member matches
the second attraction member; the elastic reset member
has an end acting on the supporting frame and an end
acting on the linkage rod.
[0008] The lifting mechanism comprises a power
source and a lifting member, the power source drives the
lifting member, and the second attraction member is
mounted on the lifting member.
[0009] When the elastic reset member is compressed
to accumulate energy, the attraction end of the linkage
rod is located at a first position; when the elastic reset
member releases energy to at least partially restore, the
attraction end of the linkage rod is located at a second
position; the lifting member always avoids the second
position during the moving process.
[0010] The lifting member comprises a first connecting
end and a second connecting end, the first connecting
end is connected to the power source, and the second
connecting end is connected to the second attraction
member; the first connecting end and the second con-
necting end are always located on two sides of the sec-
ond position during the moving process.
[0011] The first connecting end and the second con-
necting end are edgewise connected through a plate or
a rod, a receding groove is formed in the middle of the
second connecting end, and the linkage rod penetrates
through the receding groove.
[0012] Sides between the first connecting end and the
second connecting end are sealed through plates, the
first connecting end and the second connecting end are
connected through at least one plate, and at least one
side is open.
[0013] A connecting plate is disposed at the attraction
end, and the first attraction member is mounted on the
connecting plate; the second connecting end is provided
with second attraction members located on two sides of
the receding groove; the elastic reset member is a spring,
and the spring is disposed around the linkage rod, and
has an end acting on the supporting frame and an end
acting on the attraction end of the linkage rod.
[0014] Slots are formed in two sides, close to the lifting
member, of the supporting frame, and the lifting member
slides along the slots.
[0015] The power source comprises a driving motor, a
screw rod and a mating block, the driving motor is fixedly
mounted on the supporting frame, an output shaft of the
driving motor drives the screw rod to rotate, the mating
block is mounted at the first connecting end, and the
screw rod matches the mating block and drives the first
connecting end to reciprocate.
[0016] The power source is an air cylinder or a hydrau-
lic cylinder, and a piston rod of the air cylinder or the
hydraulic cylinder acts on the first connecting end.
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[0017] The first attraction member and the second at-
traction member are electromagnets or magnetic attrac-
tion members, and at least one of the first attraction mem-
ber and the second attraction member is an electromag-
net.
[0018] A cushion is disposed at the bottom of the sup-
porting frame, and the lifting member abuts against the
cushion when moving to a lowest position.
[0019] A stop ring is disposed at the lifting end of the
linkage rod, and when the attraction end moves to the
second position, the stop ring is clamped with the sup-
porting frame.
[0020] The safety gear lifting device further comprises
a position detector, wherein the position detector is
mounted on the supporting frame and is used for detect-
ing a position of the linkage rod.
[0021] An elevator car comprises a car body, a safety
gear, and the safety gear lifting device, wherein the safety
gear is mounted on an outer side of the car body, the
safety gear lifting device is mounted on the outer side of
the car body and is located above the safety gear, and
the lifting end of the linkage rod acts on the safety gear.
[0022] A method for using an elevator car comprises
the following steps: when it is recognized that the car
body works, enabling the attraction end of the linkage
rod to match the lifting mechanism through the magnetic
attraction member and the electromagnet, and enabling
the linkage rod to move downwards to a lowest position
to make the elastic reset member in an energy accumu-
lation state and the safety gear in a released state; and
when it is recognized that the car body works abnormally,
relieving the matching between the attraction end of the
linkage rod and the lifting mechanism through the mag-
netic attraction member and the electromagnet to make
the elastic reset member release energy and passively
lift the linkage rod to clamp the safety gear, such that the
car body stops moving.
[0023] The principle and advantages of this technical
solution are as follows:
During installation, the safety gear lifting device is mount-
ed above a safety gear, at this moment, the linkage rod
protrudes out of the supporting frame towards the safety
gear, and then the lifting end is connected to a lifting rod
of the safety gear to drive the safety gear; and when the
linkage rod moves downwards to the lowest position, the
safety gear is in a released state, and an elevator can
run normally; when the linkage rod moves upwards, the
safety gear is driven by the linkage rod to be clamped,
at this moment, the elevator cannot run, and safety lock-
ing of the elevator is completed. Here, the first attraction
member matches the second attraction member, so the
linkage rod will be driven to move when the lifting mech-
anism moves; in order to ensure that the safety gear is
in the released state, the lifting mechanism is made to
move downwards, the linkage rod is driven by the lifting
mechanism to move downwards synchronously until the
lifting end reaches the lowest position, and the lifting end
is always located at the lowest position when the elevator

works normally. Once the elevator moves abnormally,
for example, the elevator descends too fast, the working
power supply of the safety gear lifting device will be cut
off, the first attraction member will no longer match the
second attraction member, the elastic reset member is
released and quickly restores to drive the linkage rod to
move upwards, and the safety gear is driven by the lifting
end of the linkage rod to be clamped, such that the ele-
vator is locked. Only the safety gear lifting device is used
to control the safety gear, such that the structure is com-
pact, and installation and debugging are convenient.
[0024] In addition, a motion space which does not com-
pletely intervene with a middle link rod and the elastic
reset member is formed by the first connecting end and
the second connecting end of the lifting member, the plate
and the receding groove in the middle, such that the link
rod and its elastic reset member can realize emergency
braking at any time no matter which state the lifting mech-
anism is in, thus ensuring the motion safety of the safety
gear.
[0025] Moreover, when the working power supply is
cut off, the safety gear is safely driven by the elastic reset
member, that is, the safety gear can act safely by means
of internal energy rather than external energy, which
meets safety requirements.
[0026] Furthermore, in the embodiment of the disclo-
sure, the lifting mechanism is located above the safety
gear, which is beneficial to the arrangement of the safety
gear in the lower space of an elevator system, and the
distance between the safety gear and the pit of an ele-
vator shaft is effectively decreased.

Brief Description of the Several Views of Drawings

[0027] The drawings here illustrate specific examples
of the technical solutions of the embodiments of the dis-
closure, constitute one part of the specification together
with specific embodiments, and are used to explain the
technical solutions, principles and effects of the embod-
iments of the disclosure.
[0028] Unless otherwise specifically stated or defined,
identical reference signs in different drawings represent
identical or similar technical features, and identical or
similar technical features may be represented by different
reference signs.

FIG. 1 is a three-dimensional structural view of one
embodiment of the disclosure when a first attraction
member matches a second attraction member;
FIG. 2 is a plan view of FIG. 1 of the embodiment of
the disclosure;
FIG. 3 is a three-dimensional structural view of the
embodiment of the disclosure when the first attrac-
tion member does not match the second attraction
member;
FIG. 4 is a plan view of FIG. 3 of the embodiment of
the disclosure;
FIG. 5 is a three-dimensional structural view of the
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embodiment of the disclosure when a lifting member
moves upwards;
FIG. 6 is a three-dimensional structural view of the
embodiment of the disclosure after the lifting mem-
ber moves upwards;
FIG. 7 is a three-dimensional structural view of the
embodiment of the disclosure when the lifting mem-
ber drives an attraction end to move downwards;
FIG. 8 is an enlarged view of part A in FIG. 7 of the
embodiment of the disclosure;
FIG. 9 is a three-dimensional structural view of an
elevator car according to one embodiment of the in-
vention;
FIG. 10 is an enlarged view of part B in FIG. 9 of the
embodiment of the disclosure.

[0029] Reference signs:
10, linkage rod; 11, first attraction member; 12, attraction
end; 121, connecting plate; 13, lifting end; 131, stop ring;
20, elastic reset member; 21, spring; 30, supporting
frame; 31, slot; 32, cushion; 40, lifting mechanism; 41,
second attraction member; 42, power source; 421, driv-
ing motor; 422, screw rod; 423, mating block; 43, lifting
member; 431, first connecting end; 432, second connect-
ing end; 4321, receding groove; 50, position detector;
60, elevator car; 70, safety gear.

Detailed Description of the Invention

[0030] To gain a good understanding of the embodi-
ments of the disclosure, specific embodiments of the dis-
closure will be described in further detail below with ref-
erence to the accompanying drawings in the specifica-
tion.
[0031] Unless otherwise specially stated or defined, all
technical or scientific terms used in this specification
have the same meanings as those commonly understood
by those skilled in the art. In actual scenarios of the tech-
nical solutions of the embodiments of the disclosure, all
the technical or scientific terms used in this specification
may also have meanings corresponding to the purposes
to be realized by the technical solutions of the embodi-
ments of the invention.
[0032] Unless otherwise specially stated or defined,
terms such as "first" and "second" in this specification
are merely used for distinguishing part names and do not
indicate a specific number or sequence.
[0033] Unless otherwise specially stated or defined,
the term "and/or" used in this specification includes any
and all combinations of one or more of relevant items
listed.
[0034] It should be noted that, when one element is
regarded as being "fixed to" the other element, it may be
fixed to the other element directly or through an interme-
diate element; when one element is regarded as being
"connected to" the other element, it may be connected
to the other element directly or through an intermediate
element; when one element is regarded as being "mount-

ed on" the other element, it may be mounted on the other
element directly or through an intermediate element;
when one element is regarded as being "disposed on"
the other element, it may be disposed on the other ele-
ment directly or through an intermediate element.
[0035] As shown in FIG. 1 to FIG. 4, a safety gear lifting
device comprises a linkage rod 10, an elastic reset mem-
ber 20, a supporting frame 30 and a lifting mechanism
40, wherein the lifting mechanism 40 is movably mounted
on the supporting frame 30; a first attraction member 11
is mounted on the linkage rod 10, and a second attraction
member 41 is mounted on the lifting mechanism 40; an
end, close to the lifting mechanism 40, of the linkage rod
10 is an attraction end 12, the first attraction member 11
is mounted at the attraction end 12, the other end of the
linkage rod 10 is a lifting end 13, the lifting end 13 pen-
etrates through the supporting frame 30, the second at-
traction member 41 on the lifting mechanism 40 is located
between the attraction end 12 and the lifting end 13, and
the first attraction member 11 matches the second at-
traction member 41; and one end of the elastic reset
member 20 acts on the supporting frame 30, and the
other end of the elastic reset member 20 acts on the
linkage rod 10.
[0036] During installation, the safety gear lifting device
is mounted above a safety gear 70, at this moment, the
linkage rod 10 protrudes out of the supporting frame 30
towards the safety gear 70, and then the lifting end 13
extends into the safety gear 70 to drive the safety gear
70; and when the linkage rod 10 extends downwards to
the lowest position, the safety gear 70 is in a released
state, and an elevator can run normally; when the linkage
rod 10 moves upwards, the safety gear 70 is driven by
the linkage rod 10 to be clamped, at this moment, the
elevator cannot run, and safety locking of the elevator is
completed. Here, the first attraction member 11 matches
the second attraction member 41, so the linkage rod 10
will be driven to move when the lifting mechanism 40
moves; in order to ensure that the safety gear 70 is in
the released state, the lifting mechanism 40 is made to
move downwards, the linkage rod 10 is driven by the
lifting mechanism 40 to move downwards synchronously
until the lifting end 13 reaches the lowest position, and
the lifting end 13 is always located at the lowest position
when the elevator works normally. Once the elevator
moves abnormally, for example, the elevator descends
too fast, the safety gear lifting device will receive an ab-
normal signal, then the first attraction member 11 will no
longer match the second attraction member 41, the elas-
tic reset member 20 is released and quickly restores to
drive the linkage rod 10 to move upwards, and the safety
gear 70 is driven by the lifting end 13 of the linkage rod
10 to be clamped, such that the elevator is locked.
[0037] As shown in FIG. 1 to FIG. 4, the lifting mech-
anism 40 comprises a power source 42 and a lifting mem-
ber 43, wherein the power source 42 drives the lifting
member 43, and the second attraction member 41 is
mounted on the lifting member 43. The lifting member 43
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is driven by the power source 42 to move to adjust the
position of the linkage rod 10 through matching between
the second attraction member 41 and the first attraction
member 11.
[0038] When the elastic reset member 20 is com-
pressed to accumulate energy, the attraction end 12 of
the linkage rod 10 is located at a first position, and as
shown in FIG. 1 and FIG. 2, the position where the at-
traction end 12 is located is the first position; when the
elastic reset member 20 releases energy to at least par-
tially restore, the attraction end 12 of the linkage rod 10
is located at a second position, and as shown in FIG. 3
and FIG. 4, the position where the attraction end 12 is
located is the second position; and the lifting member 43
always avoids the second position during the moving
process.
[0039] Wherein, the safety gear 70 is in the released
state at the first position, and at this moment, the elevator
can run normally; and the safety gear 70 is in a clamped
state at the second position, and at this moment, the el-
evator is locked and cannot run. So, when the elevator
runs, the attraction end 12 of the linkage rod 10 is located
at the first position; once the elevator is abnormal, a safe-
ty motion will be triggered, the first attraction member 11
will no longer match the second attraction member 41,
and the attraction end 12 of the linkage rod 10 is lifted to
the second position to trigger the locking effect of the
safety gear 70. Because the lifting member 43 avoids the
second position, the attraction end 12 of the linkage rod
10 can move to the second position without hindrances.
[0040] As shown in FIG. 5 to FIG. 7, when the attraction
end 12 of the linkage rod 10 needs return to the first
position from the second position, the power source 42
drives the lifting member 43 to enable the second attrac-
tion member 41 on the lifting member 43 to move towards
the first attraction member 11 of the linkage rod 10 until
the first attraction member 11 matches the second at-
traction member 41; then, the power source 42 drives
the lifting member 43 reversely, at this moment, the at-
traction end 12 of the linkage rod 10 moves towards the
first position under the action of the lifting member 43
until it reaches the second position, at this moment, even
if the elevator breaks down during the running process,
because the lifting member 43 always avoids the second
position, the attraction end 12 can return to the second
position no matter where the lifting member 43 moves,
ensuring that the safety gear 70 can be driven by the
linkage rod 10 to be locked at any time.
[0041] Wherein, the first attraction member 11 and the
second attraction member 41 are electromagnets or
magnetic attraction members, and at least one of the first
attraction member 11 and the second attraction member
41 is an electromagnet. In this embodiment, the first at-
traction member 11 is a magnetic attraction member, and
the second attraction member 41 is an electromagnet,
so the electromagnet can be powered on to match the
magnetic attraction member; when a power failure hap-
pens to the elevator suddenly, the electromagnet will be

powered off and demagnetized, thus no longer matching
the magnetic attraction member, and the attraction end
12 of the linkage rod 10 returns to the second position
under the action of the elastic reset member 20.
[0042] Wherein, the magnetic attraction member may
be a metal which can be magnetically attracted, or a per-
manent magnet. In this embodiment, the magnetic at-
traction member is an iron sheet.
[0043] As shown in FIG. 1 to FIG. 4, the lifting member
43 comprises a first connecting end 431 and a second
connecting end 432, wherein the first connecting end 431
is connected to the power source 42, and the second
connecting end 432 is connected to the second attraction
member 41; and during the moving process of the lifting
member 43, the first connecting end 431 and the second
connecting end 432 are always located on two sides of
the second position. The first connecting end 431 pro-
vides power, the second connecting end 432 is used for
driving the linkage rod 10, and the first connecting end
431 and the second connecting end 432 work separately,
such that interference is avoided; and during the moving
process of the lifting member 43, the first connecting end
431 and the second connecting end 432 will not intervene
with the second position, so the attraction end 12 of the
linkage rod 10 can return to the second position smoothly.
[0044] As shown in FIG. 5 to FIG. 7, the first connecting
end 431 and the second connecting end 432 are edge-
wise connected through a plate or a rod, a receding
groove 4321 is formed in the middle of the second con-
necting end 432, and the linkage rod 10 penetrates
through the receding groove 4321. The first connecting
end 431 and the second connecting end 432 are con-
nected through a plate or a rod, such that the second
connecting rod 432 can move synchronously when the
first connecting end 431 is driven by the power source 42.
[0045] In addition, sides between the first connecting
end 431 and the second connecting end 432 are sealed
through plates, the first connecting end 431 and the sec-
ond connecting end 432 are connected through at least
one plate, and at least one side is open. By leaving one
side open, the second attraction member 41 can be
mounted easily, and the position of the attraction end 12
of the linkage rod 10 can be detected. The plates dis-
posed on multiple sides can improve the tensile strength.
[0046] As shown in FIG. 5 to FIG. 7, a connecting plate
121 is disposed at the attraction end 12, and the first
attraction member 11 is mounted on the connecting plate
121; the second connecting end 432 is provided with sec-
ond attraction members 41 located on two sides of the
receding groove 4321; and the elastic reset member 20
is a spring, and the spring 21 is disposed around the
linkage rod 10, and has one end acting on the supporting
frame 30 and the other end acting on the attraction end
12 of the linkage rod 10. The first attraction member 11
on the connecting plate 121 matches the second attrac-
tion members 41 which are disposed on the two sides of
the receding groove 4321, such that matching between
the first attraction member 11 and the second attraction
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members 41 is more stable. Based on the elastic com-
pression principle of the spring 21, a force is provided to
enable the linkage rod 10 to return, such that the attrac-
tion end 12 of the linkage rod 10 can return to the second
position under the action of the spring 21, and the position
of the spring 21 disposed around the linkage rod 10 is
fixed.
[0047] As shown in FIG. 8, slots 31 are formed in two
sides, close to the lifting member 43, of the supporting
frame 30, and the lifting member 43 slides along the slots
31. Under the guidance of the slots 31, the position of
the lifting member 43 will not deviate when the lifting
member 43 moves. Specifically, guide protrusions are
outwardly disposed at the first connecting end 431 and
the second connecting end 432, and the lifting member
43 matches the slots 31 through the guide protrusions.
In addition, guide protrusions are disposed on two sides
of the connecting plate 121, and the guide protrusions
on the connecting plate 121 match the slots 31.
[0048] As shown in FIG. 5 to FIG. 7, the power source
42 comprises a driving motor 421, a screw rod 422 and
a mating block 423, wherein the driving motor is fixedly
mounted on the supporting frame 30, an output shaft of
the driving motor drives the screw rod 422 to rotate, the
mating block 423 is mounted at the first connecting end
431, and the screw rod 422 matches the mating block
423 and drives the first connecting end 431 to recipro-
cate. The driving motor 421 drives the screw rod 422 to
control the first connecting end 431 to move, that is, the
lifting member 43 is driven to move to drive the linkage
rod 10 to move, such that the reciprocating motion of the
lifting member 43 is realized through forward rotation and
reverse rotation. In addition, after being mounted, the
screw rod 422 and the driving motor 421 can only rotate
and will not stretch or retreat, so the movement of the
linkage rod 10 will not be disturbed when the driving motor
and the screw rod 422 rotate.
[0049] In another embodiment, the power source 42 is
an air cylinder or a hydraulic cylinder, and a piston rod
of the air cylinder or the hydraulic cylinder acts on the
first connecting end 431. When the piston rod stretches
outwards, the first connecting end 431 reaches the lowest
position and will not disturb the second position at this
position; and the piston rod will not disturb the second
position either after retreating.
[0050] As shown in FIG. 5 to FIG. 7, a cushion 32 is
disposed at the bottom of the supporting frame 30, and
the lifting member 43 abuts against the cushion 32 when
moving to the lowest position. The cushion 32 can limit
the lifting member 43 and control the position to which
the lifting member 43 moves downwards. The cushion
32 is made of a soft material such as rubber and has a
certain height, such that a space for receiving the com-
pressed spring 21 is reserved between the connecting
plate 121 and the bottom of the supporting frame 30.
[0051] As shown in FIG. 1 to FIG. 4, a stop ring 131 is
disposed at the lifting end 13 of the linkage rod 10, and
when the attraction end 12 moves to the second position,

the stop ring 131 is clamped with the supporting frame
30. The stop ring 131 controls the highest position to
which the lifting member 43 rises, and can prevent the
lifting end 13 from entering the supporting frame 30,
which may otherwise affect normal work of the whole
device.
[0052] As shown in FIG. 1, the safety gear lifting device
further comprises a position detector 50, wherein the po-
sition detector 50 is mounted on the supporting frame 30
and is used for detecting the position of the linkage rod
10. The position detector 50 can detect the position of
the linkage rod 10 in real time to determine whether the
linkage rod 10 is located at a designated position.
[0053] As shown in FIG. 9 and FIG. 10, an elevator car
comprises a car body 60, a safety gear 70, and the safety
gear lifting device mentioned above, wherein the safety
gear 70 is mounted on an outer side of the car body 60,
the safety gear lifting device is mounted on the outer side
of the car body 60 and is located above the safety gear
70, and the lifting end 13 of the linkage rod 10 acts on
the safety gear 70. According to the automatic elevator
car, the safety gear 70 can be controlled by the safety
gear lifting device to realize braking of an elevator.
[0054] A using method of an elevator car using the au-
tomatic elevator car mentioned above, and comprises
the following steps: when it is recognized that the car
body 60 works, the attraction end 12 of the linkage rod
10 matches the lifting mechanism 40 through the mag-
netic attraction member and the electromagnet, and the
linkage rod 10 moves downwards to a lowest position to
make the elastic reset member 20 in an energy accumu-
lation state and make the safety gear 70 in a released
state;
When it is recognized that the car body 60 works abnor-
mally, matching between the attraction end 12 of the link-
age rod 10 and the lifting mechanism 40 through the mag-
netic attraction member and the electromagnet is re-
lieved to make the elastic reset member 20 release en-
ergy and lift the linkage rod 10 to clamp the safety gear
70, such that the car body 60 stops moving.
[0055] The drawings are cited where new features are
described. In order to avoid the verbosity of description
caused by repeated citing of the drawings, the drawings
will not be cited for features that have been described
under the precondition of clear description.
[0056] The above embodiments are illustrative repre-
sentations and deductions of the technical solutions of
the disclosure, which are used to completely describe
the technical solutions, purposes and effects of the em-
bodiments of the disclosure to allow those skilled in the
art to have a more thorough and comprehensive under-
standing of the contents of the embodiments of the dis-
closure, and are not intended to limit the protection scope
of the disclosure.
[0057] The above embodiments are not all possible
ones of the disclosure, and the disclosure can also be
implemented through many other embodiments that are
not listed here. Any substations and improvements made
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without violating the concept of the embodiments of the
disclosure should also fall within the protection scope of
the embodiments of the disclosure.

Claims

1. A safety gear lifting device, comprising a linkage rod,
an elastic reset member, a supporting frame and a
lifting mechanism, wherein the lifting mechanism is
movably mounted on the supporting frame;

a first attraction member is mounted on the link-
age rod, and a second attraction member is
mounted on the lifting mechanism;
an end, close to the lifting mechanism, of the
linkage rod is an attraction end, the first attrac-
tion member is mounted at the attraction end,
the other end of the linkage rod is a lifting end,
the lifting end penetrates through the supporting
frame, the second attraction member on the lift-
ing mechanism is located between the attraction
end and the lifting end, and the first attraction
member matches the second attraction mem-
ber;
the elastic reset member has an end acting on
the supporting frame and an end acting on the
linkage rod.

2. The safety gear lifting device according to Claim 1,
wherein the lifting mechanism comprises a power
source and a lifting member, the power source drives
the lifting member, and the second attraction mem-
ber is mounted on the lifting member.

3. The safety gear lifting device according to Claim 2,
wherein when the elastic reset member is com-
pressed to accumulate energy, the attraction end of
the linkage rod is located at a first position; when the
elastic reset member releases energy to at least par-
tially restore, the attraction end of the linkage rod is
located at a second position;
the lifting member always avoids the second position
during a moving process.

4. The safety gear lifting device according to Claim 3,
wherein the lifting member comprises a first connect-
ing end and a second connecting end, the first con-
necting end is connected to the power source, and
the second connecting end is connected to the sec-
ond attraction member;
the first connecting end and the second connecting
end are always located on two sides of the second
position during the moving process.

5. The safety gear lifting device according to Claim 4,
wherein the first connecting end and the second con-
necting end are edgewise connected through a plate

or a rod, a receding groove is formed in a middle of
the second connecting end, and the linkage rod pen-
etrates through the receding groove.

6. The safety gear lifting device according to Claim 4,
wherein sides between the first connecting end and
the second connecting end are sealed through
plates, the first connecting end and the second con-
necting end are connected through at least one plate,
and at least one side is open.

7. The safety gear lifting device according to Claim 4,
wherein the power source comprises a driving motor,
a screw rod and a mating block, the driving motor is
fixedly mounted on the supporting frame, an output
shaft of the driving motor drives the screw rod to
rotate, the mating block is mounted at the first con-
necting end, and the screw rod matches the mating
block and drives the first connecting end to recipro-
cate.

8. The safety gear lifting device according to Claim 5,
wherein a connecting plate is disposed at the attrac-
tion end, and the first attraction member is mounted
on the connecting plate;

the second connecting end is provided with sec-
ond attraction members located on two sides of
the receding groove;
the elastic reset member is a spring, and the
spring is disposed around the linkage rod, and
has an end acting on the supporting frame and
an end acting on the attraction end of the linkage
rod.

9. The safety gear lifting device according to Claim 2,
wherein a cushion is disposed at a bottom of the
supporting frame, and the lifting member abuts
against the cushion when moving to a lowest posi-
tion.

10. The safety gear lifting device according to any one
of Claims 1-9, wherein the first attraction member
and the second attraction member are electromag-
nets or magnetic attraction members, and at least
one of the first attraction member and the second
attraction member is an electromagnet.

11. The safety gear lifting device according to any one
of Claims 1-9, wherein a stop ring is disposed at the
lifting end of the linkage rod, and when the attraction
end moves to the second position, the stop ring is
clamped with the supporting frame.

12. The safety gear lifting device according to any one
of Claim 1-9, further comprising a position detector,
wherein the position detector is mounted on the sup-
porting frame and is used for detecting a position of
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the linkage rod.

13. An elevator car, comprising a car body, a safety gear,
and the safety gear lifting device according to any
one of Claims 1-12, wherein the safety gear is mount-
ed on an outer side of the car body, the safety gear
lifting device is mounted on the outer side of the car
body and is located above the safety gear, and the
lifting end of the linkage rod acts on the safety gear.

14. A method for using an elevator car, using the elevator
car according to Claim 13 and comprising the follow-
ing steps:

when it is recognized that the car body works,
enabling the attraction end of the linkage rod to
match the lifting mechanism through the mag-
netic attraction member and the electromagnet,
and enabling the linkage rod to move down-
wards to a lowest position to make the elastic
reset member in an energy accumulation state
and the safety gear in a released state; and
when it is recognized that the car body works
abnormally, relieving the matching between the
attraction end of the linkage rod and the lifting
mechanism through the magnetic attraction
member and the electromagnet to make the
elastic reset member release energy and pas-
sively lift the linkage rod to clamp the safety gear,
such that the car body stops moving.
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