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DOOR LOCK AND CONTROL CIRCUIT FOR THE DOOR LOCK

Cross-Reference to Related applications

This international application claims priority to Chinese Patent Apphlication No.
201811115161 X, filed on: September 25, 2018 and to Chinese Patent Application No.
201821567901.9, filed on: September 25, 2018 and each of which is incorporated herein by
reference in its entivety.

Technical Field

The present application relates to a door lock of an electrical appliance and a control circuit
thereof,

Backeround Art

At present, a door of an electrical appliance (such as a washing machine) is locked to a panel
of the electrical appliance by a door lock, Such a door lock needs to meet safety requirements
under certain conditions, For example, when the door lock hook is normally pulled out of the door
lock, the power supply of the electrical appliance can be cut off rapidly and safely. In addition, in
some extreme cases, for example, in a case where the door is forcibly pulled by an external force
during operation of the electrical appliance, after a related component of the door lock (for example,
the door lock hook, a cam, a slider or a lock pin} is broken by the pull force and the door of the
clectrical appliance is forcibly opened, the door lock also needs to cut off the power supply of the
electrical appliance rapidly and safely, to immediately stop the operation of the electrical appliance.

Summarv of the Invention

In view of the above detects of the prior art, the present application provides a safe, reliable,
and high-sensitivity door lock and a control device thereof, so that when the door of an electrical
apphiance is forcibly opened, the control device can cut off the working circuit of the electrical
appliance in time to stop the operation of the electrical appliance. Moreover, even if a cam or other
components of the door lock are damaged when the door of the electrical apphance is forcibly

opened, it can be ensured that the operation of the electrical appliance can be stopped in time.
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An aspect of the present application provides a door lock, including: a switch means; a switch
driving means, wherein the swiich driving means is capable of opening the switch means; and a
driving shider, wherein the driving slider is capable of driving the switch driving means, and the

driving slider is capable of being driven by a door hook.

W

According to the first aspect, the switch driving means 1s a swing lever, and the swing lever is
capable of rotating to open the switch means.

According to the furst aspect, the door lock further includes: a cam, wherein the cam is capable
of receiving the door hook, and the cam has a locked position; a locking slider means, wherein the
locking shder means is configured to maintain the cam at the locked position; and a lock pin,
16 wherein the lock pin is configured to lock the locking slider means.

According to the first aspect, the lock pin has a lock pin locked position and a lock pin unlocked
position, wherein when the lock pin is at the lock pin locked position, the lock pin locks the locking
slider means; and when the lock pin is at the lock pin unlocked position, the lock pin releases the
locking slider means and opens the switch means.

15 According to the first aspect, under normal working conditions, the lock pin is capable of
opening the switch means; and in the case of forced door pulling. the switch driving means is
capable of opening the switch means.

According to the first aspect, the locking slider means includes: a first locking slider and a
second locking slider, wherein the first locking slider is capable of being driven by the cam to

20 move along a first direction, and the first locking slider is capable of driving the second locking

slider to move along a second direction; the lock pin is configured to lock the second locking slider;

and the first direction is perpendicular to the second direction.

According to the first aspect, the door lock includes a switch box and a base, the switch means
bemng located inside the switch box, and the driving shder and the second locking shider are

25 arranged side by side between the switch box and the base and move along the second direction.
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According to the first aspect, the switch means includes: an elastic picce; and a stationary
contact; wherein one end of the swing lever is capable of driving the elastic piece; the swing lever
has a swing lever working position and a swing lever idle position, wherein when the swing lever

ts at the swing lever working position, the swing lever detaches the elastic piece from the stationary

W

contact, 50 as to open the switch means; and wheu the swing lever is at the swing lever idle position,

the swing lever does not affect closing or opening of the switch means.

According to the first aspect, the driving slider moves between a driving shider locked position
and a driving slider unlocked posifion along a second direction along with movement of the door
hook; when the driving slider is at the driving slider locked position, the driving slider drives the
16 swing lever to move to the swing lever working position; and when the driving slider is at the

driving slider unlocked position, the driving shder drives the swing lever to move to the swing
lever idle position.

According to the first aspect, the swing lever includes a shaft, and the swing lever is capable
of rotating about the shatt; the swing lever further includes an upper arm and a lower arm, one end

15 ofthe upper arm being connected to the shaft, and the other end of the upper arm being configured
to connect to the elastic piece; and one end of the lower arm being connected to the shaft, and the
other end of the lower arm being capable of being driven by the driving slider.

According to the first aspect, the shaft of the swing lever is disposed parallel to the driving
slider along a second direction.

20 According to the first aspect, the driving slider is connected to a restoring means, and the
restoring means applies a pre-tightening force to the driving slider, to enable the driving shider to
move to the driving slider locked position.

According to the first aspect, the driving shider has a door lock driving chamter, and the door
hook drives the driving shider through the door lock driving chamfer, wherein when the door hook

25 isinserted nto a door lock hole along a third direction, the door hook drives, through the door lock

driving chamfer, the driving slider to move along a second direction.
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According to the first aspect, the driving slider has a swing lever driving chamter, and the
driving slider drives the lower arm of the swing lever through the swing lever driving chamfer,
and when the driving slider s at the driving slider locked position, the driving shider drives, through
the swing lever driving chamfer, the lower arm of the swing lever to move to the swing lever
working position.

According to the first aspect, the door lock includes a switch box, the switch means and the
swing lever being disposed inside the switch box, and the driving slider being disposed outside the
switch box; and a bottom portion of the switch box has a hole, and one end of the swing lever
extends outward through the hole and is configured to be driven by the driving slider outside the
switch box.

Another aspect of the present application provides a control circuit of a door lock, including:
a switch means; a switch driving means, wherein the switch driving means is capable of opening
the switch means; and a lock pin, wherein the lock pin is capable of opening the switch means.

According to the second aspect, the switch driving means is driven by a mechanical structure;
and the lock pin is driven by an electronic signal.

According to the second aspect, the control circuit further includes: a driving slider, wherein
the driving slider is capable of driving the switch driving means, and the driving slider is capable
of being driven by a door hook.

According to the second aspect, the switch driving means is a swing lever, and the swing lever
is capable of rotating to open the switch means.

According to the second aspect, the control circuit further includes: a lock pin, wherein the
tock pin is configured to lock and release a locking slider means to maintain or not maintain a cam
at a locked position; and an electronic driving means, wherein the electronic driving means is
driven by an electronic signal to actuate the lock pin to lock and release the locking shider means.

According to the second aspect, the control circuit further includes: a connection terminal, a

contro} terminal and a cormmon terminal, wherein a first current loop is formed between the
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connection terminal and the common terminal through the switch means, and a second current
toop is formed between the conirol terminal and the common terminal through the electronic
driving means; the first current loop and the second current loop are connected to the common

terminal through a common connection point; the connection terminal can be connected in series

W

with a power supply iu the first current loop through an electric motor; the control terminal can be

connecied n series with the power supply in the second current loop through the electronic driving

means; the common terminal is connected to a ground of the power supply; and the switch means
is capable of being closed or opened, and the closing or opening of the switch means can be used
to control connection or disconnection of the first current loop.

10 For a thorough understanding of the objectives, features and effects of the present application,
the ideas, specific structures and technical effects of the present application will be described
below in further detail with reference to the accompanying drawings.

Brief Description of the Drawings
FIG. 1 is a schematic perspective structural front view of a door fock 100 of the present

15  application;

FIG. 2 is a schematic perspective structural rear view of the door lock 100 after a cam cap 107
of the door lock 100 in FIG. 1 is removed;
FIG. 3 is a schematic perspective structural view after a switch box 205 and a door hook 102

in FIG. 2 is removed;

20 FIG. 4A to FIG. 4D are schematic perspective structural front and rear views after a base 101
and a driving slider 311 in FIG. 3 are removed and atter a cam 208 in FIG. 3 is removed;
FIG. 5A to FIG. 5C are schematic perspective stractural views illustrating components inside
the switch box 205 and the structure of the switch box 205 after a box cover of the switch box 205
is removed;
25 FIG. 6 1s a schematic perspective structural view illusirating a rear side of the switch box 205,

the driving slider 311 and the second locking slider 318;
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FIG. 7A to FIG. 7B are schematic perspective structural views of the swing lever 526 from
two ditferent angles;
FIG. 8A to FIG. 8B are schematic structaral views illustrating two cooperation relationships

between the swing lever 526, the driving shider 311 and the door hook 102;

W

FIG. 9A to FIG. 9C are schematic structural views illustrating cooperation between the locking
slider means 310, the driving slider 311, the lock pin 525 and the swing lever 526 when the door
hook 102 are in three different positions;

FIG. 10A to FIG. 10C are three cross-sectional views taken along lines A-A, B-B and C-C
corresponding to the three different positions ot the door hook 102 in FIG. 9A to FIG. 9C; and
10 FIG. 11 A to FIG. 11D are schematic views of a control circuit 1100 in different states.

Detailed Description

This application relates to Chinese Patent Application No. 201310016120.6 filed on January

16, 2013 and entitied “Lock device and means mounted with the same”, which is incorporated
herein by reference in its entirety.

15 Various specific embodiments of the present application will now be described below with

reference to the accompanying drawings forming a part of the specification. It should be

appreciated that although terms representing directions, for example, directional or orientational

ER IS ER IS

terms such as “front,” “rear,” “upper,” “lower,” “left,” “right,” “top,” and “bottom,” are used in
the present application to describe exemplary structural portions and elements of the present
20 application. However, such terms are only used for the convenience of description and are
determined based on exemplary orientations shown in the accompanying drawings. Because the
embodiments disclosed in the present application can be configured in different orientations, such
directional terms are used for purpose of iliustration only and are not intended to be limiting.

Whenever possible, the same or similar reference numbers and symbols are used throughout the

25 accompanying drawings below to refer to the same or similar parts, o avoid repeated description.



W

10

WO 2020/068761 PCT/US2019/052615

For the convenience of description of specific embodiments, the present application is
described by way of example by using a width direction of the door lock 100 as a direction x {a
first divection), using a length direction of the door lock 100 as a direction y (a second direction),
and using a height divection of the door lock as a direction z {a third direction).

FIG. 1 15 a schematic perspective structural front view of a door lock 100 of the present
apphcation, where relative positions of a door lock hole 103 and a door hook 102 on the door lock
106 are lustrated. As shown in FIG. 1, the door lock 100 includes a base 101, A front side of a
left side portion of the base 101 is provided with the door lock hole 103, and a rear side of the left
side portion of the base 101 s connected with a cam cap 107. The door lock hole 103 1s configured
to accommodate the door hook 102, The door hook 102 is mounted on a door of an electrical
appliance (not shown), and during opening and closing of the door, the door hook 102 moves
vertically along with movement of the door of the electrical appliance, to enter and leave the door
lock hole 103. The door hook 102 is located above the door lock hole 103, When the door hook
102 is inserted into the door lock 100 through the door lock hole 103 on the front side of the base
101, the door hook 102 is fastened to a cam 208 (referring to the cam 208 in FIG. 2) inside the
door lock 100. When the cam 208 is locked, the door of the electrical appliance is locked
accordingly.

FIG. 2 is a schematic perspective structural rear view of the door lock 100 after a cam cap 107
of the door lock 100 m FIG. 1 is removed, to more specifically illustrate the position relationship
between the base 101, a switch box 205 and the cam 208,

As shown in FIG. 2, the cam cap 107 (not shown in FIG. 2) and the switch box 105 are disposed
side by side above the base 101 and adjacent to each other along the direction y (the second
direction). The base 101 is provided thereon with the cam 208, and the cam 208 s disposed below
the cam cap 107 and above the door lock hole 103 (refermng to FIG. 1, the cam 208 is disposed
below the door lock hole 103), so that the door hook 102 can be received by the cam 208 through

the door lock hole 103. During closing of the door, the door hook 102 1s inserted into the door lock

-3
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hole 103 from the bottom up {referring to FIG. 1, the door hook 102 is inserted into the door lock
hole 103 from the top down), so that the cam 208 can be pushed to rotate to its locked position;
during opening of the door, the door hook 102 1s pulled out of the door lock hole 103 from the top
down, so that the cam 208 can be pulled to leave its locked position {or to its unlocked position).

Specifically, the cam 208 is provided with an opening slot 282. The opening slot 282 is
configured to accommodate an end pottion of the door hook 102. An upper end and a lower end
of the opening slot 282 are configured for contact with a front end of the door hook 102, When the
door hook 102 is inserted info the door lock hole 103, an outer side of the front end of the door
hook 102 presses against the upper end of the opening slot 282 to push the cam 208 to rotate
clockwise, so that the lower end of the opening slot 282 is inserted into a hole 181 of the door hook
102 to hook the door hook 102, and the cam 208 reaches its locked position. When the door hook
102 1s pulled out of the door lock hole 103, the outer side ot the front end ot the door hook 102
presses against the lower end of the opening slot 282 to pull the cam 208 to rotate anticlockwise,
so that the lower end of the opening slot 282 leaves the hole 181 of the door hook 102, and the
cam 208 leaves its locked position (or to its unlocked position),

The cam 208 is fixed to the base 101 through a spindle 283 on two sides, so that the cam 208
can rotate about the spindle 283. An elastic component 209 is mounted on the cam 208. The elastic
component 209 applies a certain pre-tightening force to the cam 208 to drive or stop rotation of
the cam 208. The clastic component 209 may be a torsional spring shown in FIG. 2 but may also
be other elastic components. As the elastic component 209 acts on the cam 208, the cam 208, after
reaching an inflection point, can rapidly rotate back under an external force (a force applied to
close the door} to generate an auxiliary door pulling force, so that the lower end of the opening
slot 282 of the cam 208 is hooked to the hole 181 of the door hook 102; correspondingly, when an
atiempt is made to open the door, the elastic component produces a resistance to preveunt the door
of the washing machine from being opened unintentionally. Likewise, when not locked (for

example, locked by a locking slider means), such a mechanism is elastic, and the door of the
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clectrical appliance is allowed to be pushed open from the inside of the electrical appliance if
necessary.

In FIG. 2, the door lock 100 further inchudes the switch box 205. The swiich box 205 is
mounted on the lett side of the base 101 (referring to FIG. 1, the switch box 205 15 mounted on the
right side of the base 101). The switch box 205 mainly functions to coutrol movement of a lock
pin to lock or unlock the locking slider means, so as to close or open a switch means (referring to
FI1G. 10A to FIG. 10C) while locking or unlocking the cam 208 (referring to FIG. 9A to FIG. 9C),
and functions to control movement of a swing lever (referring to FIG. 7A to FIG. B) to close or
open the switch means, 50 as to switch on or cut off a power supply or a main circuit supply of the
electrical appliance (referring to FIG. 11A to FIG. H1D).

FIG. 3 is a schematic perspective structural view after the switch box 205 and the door hook
102 in FIG. 2 is removed, to illustrate components inside the base 101 and illustrate the position
relationship between the cam 208, a locking slider means 310 and a driving slider 311.

As shown in FIG. 3, the locking stider means 310 configured to maintain and lock the cam 208
at its focked position is mounted inside the base 101, For example, the locking slider means 310
includes a tirst locking slider 417 moveable along the direction x {referring to FIG. 4A to FIG. 4B)
and a second locking slider 318 moveable along the direction y. By locking the second locking
slider 318, the first locking slider 417 can be locked, so that the cam 20¥ can be maintained and
tocked at its locked position.

A driving means 311 is further disposed inside the base 101, The driving means 311 and the
second locking slider 318 are disposed side by side between the switch box 205 and the base 101,
and the driving means 311 is disposed on the right side of the second locking shider 318. For
example, the driving means 311 is a shider. The slider may be an elongated slider in an embodiment
but may also be driving mieans in other forms and shapes.

In FIG. 3, a spring 315 and a spring 312 are further disposed side by side inside the base 101,

One end of the spring 315 presses against a tail end of the second locking shider 318, and the other
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end of the spring 315 presses against an inner wall 306 of the base 101. The spring 315 is
configured to apply a certain pre-tightening force to the second locking shider 318. The spring 315
works together with the first Jocking slider 417, so that the second locking slider 31R can
reciprocally move along the direction y (the second direction). Similarly, one end of the spring 312
presses against a tail end of the driving shder 311, and the other end presses against the mner wall
306 of the base 101. The spring 312 works together with the cam 208, so that the driving shder
311 also can reciprocally move along the direction v (the second direction). 1t should be
appreciated by those skilled in the art that the springs 315 and 312 may also be other clastic
components capable of providing a certain pre-tightening force.

FIG. 4A to FIG. 4D arc schematic perspective structural front and rear views afier the base
101, the driving shider 311, the spring 312 and the elastic component 209 in FIG. 3 are removed
and atter the cam 208 is removed, to illustrate the cooperation relationship between the cam 208
and the locking slider means 310 {including the first locking slider 417 and the second locking
slider 318) and illustrate the process of the cam 208 driving the locking slider means 310 to move.
FIG. 4A is a front view illustrating the process of the cam 208 driving the first locking slider 417,
and FIG. 4B is a rear view illustrating the process of the first locking slider 417 driving the second
locking slider 31&. FIG. 4C to FIG. 4D ilustrate the structure after the cam 208 is removed from
FIG. 4Ato FIG. 4B, to more clearly illustrate the cooperation relationship between the first focking
slider 417 and the second locking slider 318.

As shown in FIG. 4A to FIG. 4D, the first locking slider 417 and the second locking slider 318
are disposed in perpendicular directions, and the second locking slider 318 is perpendicular to a
rotation plane 490 (that is, xz plane) of the cam 208 along a main body of the slider or a length
direction {(that is, the direction y) of the shider. In FIG. 4A to FIG. 4D, the first locking slider 417
is disposed below the cam 208, and the second locking shider 318 s on one side of the cam 208. A
spring 485 is further disposed in the base 101, One end of the spring 485 presses against a tail end

of the first locking slider 417, and the other end of the spring 485 presses against the inner wall

10
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306 (not shown in FIG. 4A to FIG. 4D) of the base 101. The spring 485 is configured to apply a
certain pre-tightening force to the first locking slider 417. A head portion 492 of the first locking
slider 417 presses against a bottom portion 494 of the cam 208, and a chamfer 421 of a side portion
of the first locking slider 417 presses against a complementary chamfer 422 of a head end of the
second locking shider 318&. In this way, 1n a case where the second locking slider 318 is not locked
by the lock pin 525 (referring to FIG. 5A to FIG. 5C), when the cam 208 rotates anticlockwise
{(when the door hook 102 leaves the door lock hole 103), the bottom portion 494 of the cam 208
applies a force to the head portion 492 of the first locking shider 417, so that the first locking shider
417 moves from s locked position back to its unlocked position along the direction x, and the
movement of the tirst locking slider 417 compresses the spring 485; and when the cam 208 rotates
clockwise (when the door hook 102 is inserted into the door lock hole 103), the bottom portion
494 of the cam 208 leaves the head portion 492 of the first locking slider 417, and an elastic force
generated by the spring 485 overcomes an elastic force of the torsional spring 209 on the cam 208
and drives the first locking slider 417 to move from the unlocked position toward the locked
position along the direction x.

Stmlarly, in a case where the second locking slider 318 is not locked by the lock pin 525
{(referring to FIG. 5A to FIG. 5C), when the first locking slider 417 moves from its locked position
toward its unlocked position along the direction x, the chamfer 421 on the tirst locking slider 417
applies a force to the complementary chamfer 422 on the second locking slider 318, a component
force generated on the two complementary chamfers causes the second locking slider 318 to move
from its locked position toward its unlocked position along the direction y, and the movement of
the second locking slider 318 compresses the spring 315; and when the first locking slider 417
moves from its unlocked position toward its locked position along the direction x, the chamfer 421
on the first tocking slider 417 releases the torce applied on the complementary chamfer 422 on the
second locking shider 318, and the spring 315 pushes the second locking slider 318 to move from

its unlocked position toward its locked position along the direction y.

1
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The second locking slider 318 is provided thereon with a locking hole 419, configured to
receive the lock pin 525 (referring to FIG. 5A to FIG. 5C). When the second locking shider 318
and the first locking shider 417 are at their respective locked positions, the first locking shider 417
maintains the cam 208 at the locked position. In this case, if the lock pin 525 (veferring to FIG. SA
to F1G. 5C) is inserted nto the locking hole 419, the second locking shder 318 1s locked, and the
first locking stider 417 and the cam 208 are correspondingly locked, so that the door hook 102 can
be locked in the cam 208,

However, in this case, if the lock pin 525 leaves the locking hole 419, the first locking shider
417 will maintain the cam 208 at the locked position cven if the second locking slider 318 and the
first locking slider 417 is at the locked position, because the second locking shider 318 is not locked
by the lock pin 525 and the door hook 102 can be pulled out of the cam 208, By pulling out the
door hook 102, the first locking slider 417 and the second locking slider 318 can be moved from
its locked position to its unlocked position.

Therefore, through the transmission function of the first locking slider 417 and the second
locking slider 318, the rotational movement of the cam 208 can be transtormed into rectilinear
movement of the second locking slider 318 along the direction y. In this way, not only the locking
of the cam 208 can be controlled more easily (for example, the cam 208 is controlled by locking
or releasing the locking of the second locking slider 318 by the lock pin 525 in FIG. 5A to FIG.
5C), but also a compact rectangular structure is achieved, further reducing the length of the door
tock 100. In addition, the requirements on the precision and strength of the locking slider means
310 are lowered.

FIG. 5A to FIG. 5C are schematic perspective stractural views illustrating components inside
the switch box 205 and the structure of the switch box 205 after a box cover of the switch box 205
is removed. FIG. 5A s a schematic view illustrating relative posttions of an elastic piece 524, a
swing lever 526, and the lock pin 525; FIG. 5B 1s a schematic view illastrating positions of the

swing lever 526 and the lock pin 525 in the switch box 205 after the clastic piece 524 1s removed;
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FIG. SC illustrates a detatled structure of the switch box 203 atter the clastic piece 524 and the
swing lever 526 are further removed.

As shown m FIG. 5A to FIG. 5C, the switch box 205 inchudes a swiich means 520, the swiich
driving means 526 and the lock pin 525,

The switch means 520 includes an elastic piece 524, The clastic piece 524 extends along the
direction x. A middle portion of the elastic piece 524 is connected to the inside of the switch box
205. A tail end of the elastic piece 524 has a movable contact 586, The switch means 520 further
includes a stationary contact 523 located below the movable contact 586, By controlling the
movable contact 586 and the stationary contact 523 fo come into contact with or detach from each
other, closing and opening of the switch means 520 can be controlled, thereby countrolling
connection and disconnection of the working circuit. Specifically, the position of the stationary
contact 523 is fixed, and the movable contact 586 is capable of moving relative to the stationary
contact 523. When a portion between the middle portion and the tail end (that is, the tail end
provided with the movable contact 586} of the elastic piece 524 receives an upward force, the
movable contact 586 of the tail end can move upward to detach from the stationary contact 523,
so open the switch means 520. When the elastic piece 524 does not receive any external force, the
elastic piece 524 restores fo its initial position under the action of an elastic force. At the initial
position, the movable contact 586 is in contact with the stationary contact 523, to close the switch
means 520.

The switch driving means 526 and the lock pin 525 are located below the elastic piece 524 and
may both be configured to apply an upward force to the elastic picce 524, so as to open the switch
means 520. To save space of the switch box 2035, the specific positions of the switch driving means
526 and the lock pin 525 may be reasonably arranged, for example, the switch driving means 526
and the lock pin 525 may be disposed side by side in the divection x. As an example, the Jock pin

525 1s closer to the movable contact 586 of the end portion of the clastic picce 524 than the switch
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driving means 526 is, 50 that the lock pin 525 can have a large range of movement in the direction
fa) o &

In the example shown in the figures, the switch driving means 526 is a swing lever, and is
capable of being driven by a mechanical structure to rotate to jack up the elastic piece 524. Of
course, the switch driving means 526 may also be driving portions in other forms, for example,
the elastic piece 524 is jacked up by means of rectilinear movement.

FIG. 5B shows more clearly the swing lever 526 and the lock pin 525 that are located below
the elastic piece 524, and the stationary contact 523 located below the movable contact 586, As an
example, the swing lever 526 and the lock pin 525 are arranged below the elastic piece 524 along
a front-rear direction (the direction x), and the stationary contact 323 and the lock pin 525 are
disposed side by side in the width direction (the direction y) of the clastic piece 524. Although the
swing lever 526 undergoes rotational movement and the fock pin 525 undergoes vertical movement,
both the two movements can open the switch means 520.

Specitically, in FIG. 5B, the swing lever 526 has a swing lever working position and a swing
ever idle position, and the lock pin 525 has a lock pin locked position (that is, the lock pin 525 is
inserted into the locking hole 419 of the second locking slider 318) and a lock pin unlocked
position (that is, the lock pin 525 leaves the locking hole 419 of the second locking slider 318).
When the swing lever 526 is at the idle position and the lock pin 525 is at the locked position, the
movable contact 386 of the elastic piece 524 is free from the swing lever 526 and the lock pin 525,
and therefore can come into contact with the stationary contact 523, to close the switch means S20.
When the swing lever 526 is at the working position or the lock pin 525 is at its unlocked position,
the swing lever 526 or the lock pin 525 pushes the clastic piece 524, to detach the movable contact
586 of the elastic piece 524 from the stationary contact 523, to open the switch means 520.

In FIG. SC, the swing lever 526 is further removed, so that the mounting space and structure
ot the swing lever 526 mside the switch box 205 can be shown more clearly. As shown in FIG. 5C,

the switch box 205 has a chamber 531 configured for mount the swing lever 526 therein. Two
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clamping grooves 533 are respectively provided at top portions of two opposite side walls of the
chamber S31. The clamping groove 533 can accommodate a shaft 732 of the swing lever 526
(referring to FIG. 7A to FIG. 7B). In the example shown in the figures, the configuration of the
clamping groove 533 causes the shaft 732 of the swing lever 526 to be disposed along the direction
y. Of course, in other examples, the shaft 732 may be disposed along the direction x, as long as the
swing lever 526 can rotate about the shaft 732 to jack up the elastic piece 524 so that the movable
contact 586 of the clastic piece 524 can be detached from the stationary contact 523.

Further, a bottom portion 629 of the switch box 205 has a hole 630 communicating with the
chamber 331 (referring to FIG. 6), and the swing lever 526 in the chamber 531 can extend toward
the outside of the switch box 205 through the hole 630 and is configured to be driven by the driving
slider 311 (referring to FIG. 6).

Of course, when the switch driving means is other components or drives the elastic piece 524
through other forms of movements, those skilled in the art may design chambers of different
structures in the switch box 205 to acconunodate difterent types of switch driving means, which
shall all fall within the protection scope of the present application.

In addition, as shown in FIG. 5A to FIG. 5C, the switch box 205 further includes a driver
housing 528, an iron core housing 595, a self-locking block 588 and a pushing mechanism 587,
The driver housing 528 is configured to accommodate an electronic driving means (not shown in
FIG. 3A to FIG. 5C; an electronic driving means 1150 shown in FIG. 11A to FIG. 11B), and the
clectronic driving means 1150 is capable of driving the lock pin 525 through the seif-locking block
588 to move upward or downward to lock or unlock the locking slider means 310 and close or
open the switch means 520. As an example, the electronie driving means 1150 s an electromagnet,
the driver housing 528 accommodates a coil 1172, the iron core housing 595 accommodates an
iron core 1173, and the iron core 1173 1s inserted into the cotl 1172 {(not shown in FIG. 5A to FIG.
5C; referring to FIG. 11A to FIG. 11B). The iron core 1173 1s connected to the self-locking block

588, ao that the iron core 1173 can drive the self-locking block S88 to move, 30 as to drive the lock
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pin 525 to move. In the example shown in the figures, the lock pin 525 moves vertically, also
extends outward through the bottom portion of the switch box 205 so as to engage with the second
locking slider 318 on the base 101 and 1s inserted 1nto or leaves the locking hole 419 on the second
tocking slider 318.

Specifically, the self-locking block 38R has a locked state and an unlocked state and may be
pushed by the iron core 1173 of the electronic driving means 1150 to switch between the two states.
Fach time the iron core 1173 moves, the self-locking block 588 moves accordingly, and switches
between the locked state and the unlocked state once. A driving signal (or control signal) sent by
a circuit board (not shown) of the elecirical apphiance may be an excitation signal, with cach
exeitation pulse being capable of causing the ivon core 1173 to move once, 8o as to push the seif-
locking block 588 to move once. Relative positions of the self-locking block 588 and the lock pin
525 are reasonably arranged, so that when the self-locking block 588 is at the locked state or the
unlocked state, the lock pin 525 is correspondingly at its unlocked position or locked position.

A mechanical reversing means is disposed in the self-locking block 588. As an embodiment,
the mechanical reversing means may be the pushing mechanism 587. When the self-locking block
588 in the unlocked state is pushed forward, the pushing mechanism 587 can lock the self-locking
block 588 at the position to which the self-locking block 588 is pushed so that the self-locking
block 588 cannot restore to its original position, that is, changes to the locked state, and the lock
pin 525 is lifted up upward to leave the locking hole 419 of the second locking slider 318 (that is,
unlocked position); when the self-locking block 588 in the locked state is pushed forward, the
pushing mechanism S87 can unlock the self-locking block 588, so that the self-locking block 588
restores to its original position, that is, changes to the unlocked state, and the lock pin 525 is laid
down and inserted into the locking hole 419 of the second locking slider 318 (that is, the locked
position}. As an embodiment, the pushing mechanism 587 may be implemented in various manners,
for example, a “ballpoint-pen refill pushing mechanism.” The switch box 205 has two states: an

unlocked state (corresponding to the unlocked position of the lock pin 525) and a locked state
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{corresponding to the locked position of the lock pin 525). The mechanical reversing means is
configured to change or maintain the current state of the switch box 205,

In normal conditions, when the electrical appliance enters a door open state, the cireuit board
(not shown) of the electrical appliance sends a pulse driving signal to the switch box 205, and
drives the self-locking block 588 through the electronic driving means 1150, to drive the lock pin
525 to Iitt up (that is, leave the locking hole 419 on the second locking slider 318) to jack up the
clastic piece 524, so as to disconnect the working circutt of the clectrical appliance, and unlock the
second locking slider 318 to release the cam 208, so as to allow the door of the electrical appliance
to be opened through an external force.

When the door of the electrical appliance is forcibly opened, that is, when the lock pin 525 is
still inserted in the locking hole 419 of the second locking shider 318, the external force forcibly
pulls out the door hook 102 of the clectrical appliance. In this case, by causing the swing lever 526
to rotate to its working position, the working circuit of the electrical appliance can also be
disconnected immediately.

FIG. 6 is a schematic perspective structural view illustrating a rear side of the switch box 205,
the driving slider 311 and the second locking slider 318, to illustrate the position relationship
between the driving slider 311, the second locking slider 318, and the switch box 205 and illustrate
the assembly direction of the driving slider 311 and the second locking slider 318, As shown in
FIG. 6, the bottom portion of the switch box 205 is provided with a hole 630, and an end portion
of the swing lever 526 (see FI1G. 7A to FIG. 7B for a specific structure of the swing lever 526)
extends toward the outside of the switch box 205 through the hole 630. The size of the hole 630 is
larger than the end portion of the swing lever 526, so that afier extending outward through the hole
630, the end portion of the swing lever 526 still can move in a certain range. The part that the end
portion of the swing lever 526 extends outward can be driven by the driving shder 311 from the

outside of the switch box 205, to cause the swing lever 526 to rotate.
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As can be seen from FIG. 6, an end portion of the lock pin 525 also extends outward from the
bottom portion of the switch box 205, When the lock pin 325 moves vertically, the extending
portion can be inserted into and withdrawn from the locking hole 419.

The driving shider 311 is disposed on a rear side of the switch box 205 along the width direction
(that is, the direction y) of the switch box 205, and is configured to cooperate with the swing lever
526. Similarly, the second locking slider 318 and the driving shder 311 are disposed side by side
on the rear side of the switch box 205 and is configured to cooperate with the lock pin 525,

FIG. 7A to FIG. 7B arc schematic perspective structural views of the swing lever 526 from
two different angles, to illustrate the specific structure of the swing lever 526.

As shown in FIG. 7A to FIG. 7B, the swing lever 526 includes a shaft 732, an upper arm 735
and a lower arm 736. The upper arm 735 and the lower arm 736 are connected to the shaft 732.
When receiving a force, the lower arm 736 actuates the upper arm 7335 to rotate about the shatt
732 together. The swing lever 526 is accommodated in the chamber 531, one end of the upper arm
735 can come into contact with the elastic piece 524, and one end of the lower arm 736 extends
out ot the switch box 205 through the hole 630, so that the driving slider 311 outside the switch
box 2035 can drive the lower arm 736.

oy
7
i

In the example shown in FIG. 7A to FIG. 7B, the upper arm 735 and the lower arm 736 are
bent at the shaft 732 and are substantially perpendicular to each other. As an example, the shatt
732 1is disposed parallel to the driving slider 311 along the direction vy, the upper arm 735 is
disposed along the direction x, and the lower arm 736 is disposed along the direction z. When the
swing lever 526 is at the working position, the upper arm 735 jacks up the elastic ptece 524, to
open the switch means 520; when the swing lever 526 is at the idle position, the lower arm 736
retracts, and does not affect the closing or opening of the switch means S20.

Specifically, an end portion of the upper arm 735 1s further provided with a protrusion 738.
The protrusion 738 protrudes upward and is configured for contact with the elastic piece S24. In

the example shown in FIG. 7A to FIG. B, the protrusion 738 extends along the direction y by a
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certain fength to exceed the width of the upper arm 735. The protrusion 738 has a length close or
equal to the width ot the elastic piece 524, so that when the swing lever 526 applies a force to the
clastic piece 524, the elastic ptece 524 receives the force uniformly. Of course, the length of the
protrusion 738 may also be set otherwise or the protrusion 738 may be omutted, as long as one end
of the upper arm 735 can come into contact with the elastic piece 524 to jack up the elastic pilece
524.

As an embodiment, an end portion of the lower arm 736 is further provided with a curved
handle 739, to increase contact points on the lower arm 736 for contact with the driving shider 311,
An edge of the curved handle 739 has a chamfer 737. The chamfer 737 1s complementary to a
swing lever driving chamfer 843 of the driving shider 311 (referring to FIG. 8A to FIG. §B), so
that the driving slider 311 can drive the lower arm 736, so as to cause the swing lever 526 to rotate.
The specific manner in which the swing lever 526 is driven will be described in detail below with
reference to the specific structure of the driving slider 311,

FiG. 8A to FIG. B are schematic structural views illustrating two cooperation relationships
between the swing lever 526, the driving slider 311 and the door hook 102, FIG. 8A is a rear view
iHlustrating the cooperation relationship between the driving slider 311 and the swing lever 526;
FIG. 8B is a front view illustrating the cooperation relationship between the swing lever 526, the
driving slider 311 and the door hook 102.

As shown in FIG. 8A to FIG. 8B, the driving slider 311 is substantially elongated, has a length
extending along the direction y, and is movable along the direction v. A side surface of the driving
slider 311 has the swing lever driving chamfer 843, and the chamtfer 737 on the lower arm 736 of
the swing lever 526 presses against the swing lever driving chamfer 843 of the side surface of the
driving slider 311, and the chamfer 737 and the swing lever driving chamtfer 843 have
complementary shapes. In addition, the driving slider 311 has a door tock driving chamfer 842 at
a lower part of a front end thereof. The door lock driving chamfer 842 is vertically inclined along

a front-to-rear direction, so that the door lock driving chamfer 842 forms an obtuse angle with a
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bottom surtace of the driving slider 311. An end portion of the door hook 102 has a chamfer 844
matching with the door lock driving chamfer 842. The chamfers can form complementary contact
surfaces when pressing against each other.

Therefore, when the door hook 102 1s inserted into the door lock hole 103, the chamfer 844 of
the door hook 102 presses against the door lock driving chamfer 842 of the driving shder 311, so
that the chamfer 844 of the door hook 102 applics a force to the door lock driving chamter 842 of
the driving slhider 311, a compounent force generated on the two complementary chamfers pushes
the driving slider 311 to move from its locked position toward its unlocked position along the
direction v, and the driving slider 311 compresses the spring 312; when the door hook 102 1s pulled
out from the door lock hole 103, the chamfer 844 of the door hook 102 releases the force applied
to the door lock driving chamtfer 842 of the driving slider 311, and the spring 312 pushes the
driving slider 311 to move from its unlocked position toward its locked position along the direction
y.

The side surface of the driving slider 311 has a recessed portion 845 recessed along the
direction x, and the swing lever driving chamfer 843 is disposed on a side surface of the recessed
portion 845, When the driving slider 311 is at the driving slider unlocked position (that is, the door
hook 102 is inserted into the door lock hole 103), the recessed portion 845 is configured to
accommodate the lower arm 736 of the swing lever 526; when the driving slider 311 is at the
driving shider locked position (that is, the door hook 102 is pulled out from the door lock hole 103),
the lower arm 736 of the swing lever 526 presses against the non-recessed part of the driving slider
311

Theretore, when the driving slider 311 moves from its locked position toward its unlocked
position along the direction vy, the swing lever driving chamfer 843 of the driving slider 311 applics
a force to the chamfer 737 of the lower arm 736 of the swing lever 526, and a component force
generated on the two complementary chamfers pushes the lower arm 736 of the swing lever 526

to rotate anticlockwise, so that the swing lever 526 rotates from its 1dle position to its working
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position, and the upper arm 735 of the swing lever 526 overcomes the elastic force of the elastic
piece 524 to jack up the elastic piece S24 (that 1s, open the switch means 520); when the driving
slider 311 moves from its unlocked position toward its locked position along the direction v, the
swing lever driving chamfer 843 of the driving slider 311 releases the force applied to the chamfer
737 of the lower arm 736 of the swing lever 526, and the clastic picce 524 applics the elastic force
to the upper arm 735 of the swing lever 526, to cause the swing lever 526 (o rotate clockwise and
the upper arm 735 of the swing lever 526 to retract downward, so that the swing lever 526 rotates
from its working position to its idle position, and does not affect the closing or opening of the
switch means 520,

Therefore, when the driving shider 311 is at the driving slider locked position (that 1s, the door
hook 102 is pulled out of the door lock hole 103), the swing lever 526 1s at the working position,
to ensure that the switch means 520 can be opened. When the driving slider 311 is at the driving
slider unlocked position (that is, the door hook 102 is inserted into the door lock hole 103), the
swing lever 526 is at the idle position, and does not affect the control of the switch means 520 by
the tock pin 525.

FIG. 9A to FIG. 9C are schematic structural views illustrating cooperation between the locking
slider means 310 (the first locking slider 417 and the second locking slider 318), the driving slider
311, the lock pin 525 and the swing lever 526 when the door hook 102 are in three different
positions (the door hook 102 is completely inserted into the door lock hole 103, the door hook 102
is partially pulied out of the door lock hole 103, and the door hook 102 is completely pulled out of
the door lock hole 103). FIG. 10A to FIG. 10C are three cross-sectional views taken along lines
A-A, B-B and C-C corresponding to the three different posttions of the door hook 102 in FIG. 9A
to FIG. 9C, to illustrate the cooperation relationship between the elastic piece 524, the lock pin
525 and the swing lever 526. FIG. 9A and FIG. 10A illustrate the cooperation velationship between
the components when the door hook 102 is completely inserted mio the door lock hole 103; FIG.

9B and FIG. 10B illustrate the cooperation relationship between the components when the door
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hook 102 is partially pulled out of the door lock hole 103 during normal opening of the door; FIG.
9C and FIG. 10C illustrate the cooperation relationship between the components when the door
hook 102 is completely pulled out of the door lock hole 103 during forced opening of the door
with an external force.

The state shown in FIG. 9A 13 as follows: the electrical apphiance stops running, and the door
hook 102 is mserted into the door lock hole 103, to close the door of the electrical appliance. As
shown in FIG. 9A, the door hook 102 pushes the cam 208 to rotate to ifs locked position, and a
lower end of the cam 208 1s inserted into the hole 181 of the door hook 102 to hook the door hook
102, The rotation of the cam 208 causes the first locking shider 417 to move to its locked position,
and the first locking slider 417 pushes the second locking slider 318 to move to its locked position,
so that the locking hole 419 on the second locking slider 318 is exactly aligned with the lock pin
525, but the lock pin 525 has not been inserted downward into the locking hole 419, and the lock
pin 525 is still at the lock pin unlocked position, and jacks up the elastic piece 524, so as to open
the switch means 520, Only after a switch button of the electrical appliance is pressed and a control
circuit in the switch box 205 sends a driving signal, can the self-locking block 588 drive the lock
pin 525 to move downward to its locked position along the direction z (that is, inserted into the
locking hole 419}, so that the second locking slider 318 is locked, and that the first locking slider
417 and the cam 208 are also locked, and the door hook 102 is hooked by the cam 20¥ and cannot
be pulled out, thereby locking the door of the electrical appliance.

In the state shown in FIG. 9A, the door hook 102 presses against a front end of the driving
slider 311, to push the driving slider 311 to its unlocked position, so that the swing lever 526 moves
to its idle position.

Corresponding to FIG. 9A, FIG. 10A is a cross-sectional view iliustrating the state inside the
switch box 205. In this case, the swing lever 526 is at us idle position, and does not jack up the
elastic piece 524. The lock pin 525 18 at the lock pin unlocked position, and jacks up the elastic

piece 524, to open the switch means 520. Only after the control circuit in the swiich box 205 sends
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a driving signal, the lock pin 525 moves downward to its locked position (that is, is inserted into
the locking hole 419), and no longer jack up the elastic piece 524. After the lock pin 525 is at the
lock pin locked position, neither the swing lever 526 nor the lock pin 523 jacks up the elastic pilece
524, the clastic picce 524 moves downward under the action of the elastic force, and the movable
contact 586 comes inlo contact with the stationary contact 523, to close the switch means 528, and
connect the working circuit of the electrical appliance, so that the electrical appliance can start
running.

The state shown in FIG. 9B is as follows: the electrical appliance stops running, and during
normal opening of the door, the door hook 102 is partially pulled out of the door lock hole 103, to
open the door of the electrical appliance. As shown in FIG. 98, when the electrical appliance stops
running, the circuit board (not shown) of the electrical apphiance sends a power-down signal, the
clectronic driving means in the switch box 205 drives the lock pin 525 through the self-locking
block 588 to lift up along the direction z to leave the locking hole 419, and the lock pin 525 moves
to its unlocked position, and jacks up the elastic piece 524. The movement of the lock pin 523
unlocks the second locking slider 318, and also unlocks the first locking slider 417 and the cam
208, When puiled out of the door lock hole 103, the door hook 102 can drive the cam 208 to rotate,
so that the cam 208 leaves its locked position {or moves to tts unlocked position).

In the state shown in FIG. 9B, the door hook 102 no longer presses against the front end of the
driving slider 311, and the driving slider 311 moves to its locked position under the action of the
clastic force of the spring 312, so that the swing lever 526 moves to its working position.

Corresponding fo FIG. 9B, FIG. 10B is a cross-sectional view illustrating the state in the switch
box 205. In this case, the swing lever 526 is at the swing lever working position, the lock pin 525
is at the lock pin unlocked position, and both the two jack up the elastic picce 524, to open the
switch means 520, and disconnect the working circuit of the appliance, so that the electrical

apphance stops running.

b2
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Therefore, as can be seen from FIG. 9A to FIG. 9B and FIG. 10A to FIG. 10B, when the lock
pin 525 is at the unlocked position, it is ensured that the switch means 520 is opened. When the
lock pin 525 15 at the unlocked position, the swing lever 526, whether al the working position or
at the idle position, does not affect the opening of the switch means 520.

However, during running of the electrical apphiance, if the door is forcibly pulled with an
external force, or even the cam 208 in the door lock 100 is damaged to open the door of the
clectrical apphiance, the running of the electrical appliance needs to be stopped immediately to
ensure safety. Therefore, the swing lever 526 needs to disconnect the working circuit of the
clectrical appliance immediately. The working principles of the swing lever 526 disconnecting the
working circuit will be described with reference to cases shown in FIG. 9C and FIG. 16C.

The state shown in FIG. 9C is as follows: the electrical apphiance is running, and during
abnormal opening of the door, that is, when the door of the electrical appliance is forcibly pulled
open with an external force (or an internal thrust), the door of the electrical appliance is opened.
In this case, the conirol circuit has not driven the lock pin 525 to move upward to its unlocked
position (that is, driven the lock pin 525 to leave the locking hole 419); therefore the lock pin 525
is still at the lock pin locked position, the second locking slider 318 is still locked by the lock pin
525, and the first locking slider 417 and the cam 208 are also locked. When the external force is
large enough, the cam 208 is pulled apart, damaging the door lock 100, and the door of the
electrical appliance is forcibly opened.

In this case, as shown in FIG. 9B, the door hook 102 no longer presses against the front end of
the driving slider 311, and the driving shider 311 moves to its locked position under the action of
the elastic force of the spring 312, so that the swing lever 526 moves to its working position.

Corresponding to FIG. 9C, FIG. 10C is a cross-sectional view iltustrating the state inside the
switch box 205. In this case, the lock pin 525 is at the lock pin locked position and does not jack

up the elastic piece 524. However, the swing lever 526 is at the swing lever working position and
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can jack up the elastic piece 524, to open the switch means 520, and disconnect the working circuit
ot the electrical appliance, so that the electrical apphiance stops running.

FIG. 11A to FIG. 11D are schematic views of a control circuit 1100 in ditferent states. FIG.
[1A iltustrates the control circuit 1100 when the lock pin 525 15 at the unlocked position, the swing
lever 526 is at the idle posttion, and the switch means 520 is opened; FIG. 1B illustrates the
control circutt 1100 when the lock pin 525 is at the locked position, the swing lever 526 is at the
idle position, and the switch means 520 is closed; FIG, 11C illustrates the control circuit 1100
when the lock pin 5235 is at the unlocked position, the swing lever 526 is at the working position,
and the switch means 520 is opened; FIG. 11D illustrates the control circuit 1100 when the lock
pin 525 1s at the locked position, the swing lever 526 is at the working position, and the switch
means 320 is opened.

As shown in FIG. 11A to FIG. 11D, the control circuit 1100 includes a first current loop
{working loop) and a second current loop {control loop). A first current loop s formed between a
connection terminal 1151 and a comumon terminal 1152 through the switch means 520. A second
current loop is formed between a control terminal 1153 and the comumon terminal 1152 through
the electronic driving means 1150 and a startup means 1156. The first current foop and the second
current loop are connected to the common terminal 1152 through a common connection point 1155,

The connection ferminal 1151 may be connected in series with a power supply 1162 in the tirst
current loop through an electric motor 1160 (or motor or other driving portion). The two contacts
586 and 523 of the switch means 520 are respectively connected to the tirst current loop through
connection points 1174 and 1155. Closing or opening of the switch means 520 is used to control
connection or disconnection of the first current loop, so as to control the connection or
disconnection ot the electric motor 1160 to or from the power supply 1162. The electronic driving
means 1150 and the startup means 1156 are respectively connected to the second current loop
through the control terminal 1153 and a connection pomt 1176 and are further connected to the

power supply 1162, The common terminal 1152 1s connected to a ground of the power supply 1162,
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The startup means 1156 may receive a control signal (or driving signal) sent from the circuit board
of the electrical appliance, and close {excite) the electronie driving means 1150 according to the
received control signal (or driving signal), so that the lock pin 525 moves upward or downward to
control locking or unlocking of the second locking slider 31§, s0 as to control locking or unlocking
of the first locking slider 417 and the cam 208. In addition, the upward or downward movement
ot the lock pin 525 also can participate in controlling opening or closing of the switch means 520.

The electronic driving means 1150 includes a coil 1172 and an won core 1173, When the
clectronic driving means 1150 1s connected to the second current loop, the cotl 1172 1s electrified
s0 that the tron core 1173 moves under the action of an electromagnetic force. The lock pin 525 is
provided with a shoulder 978 (referring to FIG. 9A to F1G. 9C). When the iron core 1173 drives
the selt-locking block 588 to reciprocally move between the locked state and the unlocked state,
the self-locking block 588 drives the shoulder 978 of the lock pin 525 to actuate the lock pin 525
to vertically move upward, so as to lock or unlock the cam 208, and participate in closing or
opening of the switch means 520.

In the state shown in FIG. 11A, the door of the electrical appliance changes from an open
position to a closed position, and the door hook 102 is partially inserted into the door lock hole
103, so that the swing lever 526 is at the idle position. Because the electrical appliance has not
been started, the lock pin 525 is still in its unlocked position (that is, outside the locking hole 419},
and jacks up the clastic piece 524, to open the switch means 520, so that the clectrical appliance
stops running.

In the state shown in FIG. 11B, afier the door of the electrical appliance is closed, the electrical
appliance is started (for example, after a user presses a start button)}, the lock pin 525 moves from
its unlocked position to its locked position (that is, is inserted into the locking hole 419), and the
lock pin 525 leaves the switch means 520, so that the switch means 520 is closed, and the electrical
apphance works normally. In addition, the driving shder 311 causes the swing lever 526 to move

to its idle posttion and does not atfect the closed state of the switch means 520.
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Specifically, the startup means 1156 receives a driving (control} pulse signal (the first driving
pulse signal) from the driving means (the circuit board of the clecirical appliance), and the startup
means 1156 is closed, to connect the power supply 1162 to the coil 1172, so that the coil 1172 is
in an excited state, and the iron core 1173 in the coil 1172 drives the self-locking block 588 to
move once to actaate the lock pin 525 to move, and the lock pin 525 moves from the unlocked
position o the ltocked position, and the lock pin 525 moves downward to leave the elastic piece
524, 3o as to close the switch means 520. It should be noted that after the circuit board (the driving
means) of the electrical appliance sends the first pulse, the state inside the switch box 205 changes,
from the unlocked state (the lock pin 525 is at the unlocked position) to the locked state (the lock
pin 525 s driven from the unlocked position to the locked position). However, the circuif board
(the driving means) of the electrical appliance does not need to maintain the pulse signal to
maintain the current state of the switch box 205, because the ballpoint-pen refill pushing
mechanism 587 (located in the self-locking block 588} in the switch box 205 can maintain the
current state {the locked state) of the switch box 205, However, after the circuit board (the driving
means) of the clectrical appliance sends the next (second) pulse (referring to FIG, 11C), the
ballpoint-pen refill pushing mechanism 587 in the switch box 205 changes the switch box 205
from the locked state (that is, the lock pin 525 is at the locked position} to the unlocked state (that
is, the lock pin 525 is driven from the locked position to the unlocked position).

In the state shown in FIG. 11C, the door of the electrical appliance is normally open, the switch
means 520 is opened, and the clectrical appliance is normally powered down. In this case, on one
hand, the driving slider 311 drives the swing lever 526 to rotate to its working position, so that the
swing lever 526 jacks up the elastic piece 524, to open the switch means 520. On the other hand,
the lock pin 525 can be driven by the electronic driving means 1130 to move to its unlocked
position {that is, be pulled out of the locking hole 419) and jack up the elastic piece 524 to open

the switch means 520.

b2
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Specifically, after the electrical appliance normally stops working and before the door of the
electrical appliance is opened, the startup means 1156 receives the next (second) driving pulse
signal from the driving means (the circuit board of the electrical appliance), and the startup means
1156 1s closed, to connect the power supply 1162 to the coil 1172, so that the coil 1172 18 in an
excited state, and the iron core 1173 in the coil 1172 drives the self-locking block 388 to move
once again to actuate the lock pin 525 to move, and the lock pin 525 moves apward from the
locked position to the unlocked position, and the lock pin 525 jacks up the clastic piece 524, so as
to open the switch means 520. Tn this case, the door of the electrical appliance can be opened. After
the circuit board of the electrical appliance (that is, the driving means) sends the second pulse, the
ballpoint-pen refill pushing mechanism 587 in the switch box 205 changes the switch box 205
from the locked state (that is, the tock pin 525 is at the locked position) to the unlocked state (that
is, the lock pin 525 is driven from the locked position to the unlocked position). As shown in FIG.
HC, the swing lever 526 and the fock pin 525 may both be in contact with the elastic piece 524.
Of course, in the state of FIG. 11, the movement stroke of the lock pin 525 and the rotation stroke
of the swing lever 526 may be set in such a manner that when the lock pin 525 jacks up the elastic
piece 524, the swing lever 526 is not in contact with the elastic piece 524 even if the swing lever
526 is at the working position, and only the lock pin 525 is used to jack up the elastic picce 524.

As shown in FIG. 11D, the door of the electrical appliance is opened under abnormal conditions.
For example, when the clectrical appliance is running, the door hook 102 is foreibly pulled out of
the door lock hole 103, and consequently when the cam 208 is broken, the switch means 520 is
opened, and the electrical appliance is forcibly powered down. In this case, the lock pin 525 is not
driven, is still at the lock pin locked position (that is, inserted into the locking hole 419}, and does
not affect the closed state of the switch means 520. According to the position ot the door hook 102,
the drniving shider 311 drives the swing lever 526 to rotate to the swing lever working position, so

that the swing lever 526 jacks up the elastic piece 524 to open the switch means 520.
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Specifically, when the door of the electrical appliance is forcibly opened during running of the
electrical appliance, the startup means 1156 does not receive any driving pulse signal from the
circuit board (the driving means) of the electrical appliance, the coll 1172 15 not excited, the self-
tocking block S88 does not move, the lock pin 525 is maiuntained at the locked position, and the
pushing mechanism 587 in the swiich box 205 mamtains the swiich box 205 n the locked state
(that 1s, the lock pin 525 is maintained at the locked position). In the state shown in FIG. 11D, the
lock pin 525 does not have the effect of disconnecting the elastic piece 524, but the swing lever
526 alone functions to jack up the clastic piece 524.

When the electrical appliance 1s working, that 1s, when the first current loop 1s closed, the sclf-
tocking block 588 is at the unlocked state, the lock pin 525 falls down to its locked position, the
swing lever 526 is at its idle position, and the switch means 520 1s closed. In the normal state, to
open the first current loop to stop working, the circuit board (not shown) of the electrical appliance
may send a pulse signal to the startup means 1156, so that the iron core 1173 in the electronic
driving means 1150 pushes forward the self-locking block 588 under the action of the
electromagnetic force. The self-locking block 588 moves torward and actuates the lock pin 525 to
move upward, so as to jack up the switch means 520 to open the first current loop. Even if the
pulse signal disappears, the self-locking block 588 is locked by the pushing mechanism 587 and
cannot restore to its original position, and presses against the lock pin 525 to maintain the lock pin
525 at the position jacking up the switch means 520 and prevent the lock pin 525 from falling
down, and the first current loop is always maintained in the open state. When a next pulse signal
arrives, the electronic driving means 1150 pushes the sclf-locking block 588 forward again. In this
case, the pushing mechanism 587 releases the self-locking block 588, so that self-locking block
588 restores to its original position, the lock pin 525 falls down accordingly, and the swing lever
526 1s still at the idle position, thereby closing the switch means 520.

Therefore, the switch driving means (that is, the swing lever 526) and the lock pin 525 are

capable of jointly controlling opening of the switch means 520. The switch driving means (that is,

0]
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the swing lever 526} is driven by a mechanical structure (that is, the driving shider 311), and the
tock pin 525 can be driven by a circuit structure (for example, the second current loop), to improve
the sensitivity and reliability in disconnecting the power supply under abnormal working

conditions.

W

In the embodiments of FIG. 11 A to FIG. 11D, the startup means 1156 may be a relay device,
or may be a thynistor or transistor. When the transistor is on, its emitter and collector connect the
power supply 1162 to the coil 1172; when the fransistor is off, its emitter and collector disconnect
the power supply 1162 from the coil 1172, The base of the transistor receives a driving signal (or
control signal). When the driving signal {or control signal) appears, the transistor is on; when the
16 driving signal {or control signal) disappears, the fransistor is off,

In FIG. 11A to FIG. 11D, in a normal working state of the electrical appliance, for example,

closing the door first and then starting the electrical appliance, or stopping the electrical appliance

first and then opening the door, the electronic driving means 1150 is used to drive the lock pin 525

to move vertically to close or open the switch means 520, so as to connect or disconnect the

15 working circuit of the electrical appliance. However, in an abnormal state of the clectrical

appliance, the lock pin 525 does not open the switch means 520, and only the swing lever 526 is

used to open the switch means 520, to implement forcible power-down. As long as the door hook

102 1s nserted into the door lock hole 103, the swing lever 526 will not rotate to its working

position to open the switch means 520; as long as the door lock hole 103 is pulled out of the door

20 hook 102, the swing lever 526 will rotate to open the switch means 320, Therefore, the swing lever

526 is configured to open the switch means 520 only in the abnormal state. In the normal state, the
swing lever 526 does not affect the control of the switch means 520 by the lock pin 525.

According to the present application, by means of the driving shider 311 and the swing lever

526 coupled with the door hook 102, the working circuit of the electrical appliance can be cut off

25 in time when the door of the electrical appliance is abnormally opened, so as to stop the operation

of the electrical appliance. The above configuration of the present application not only can open

30
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the switch means with higher sensitivity, but also provides higher reliability, and can stop the
operation of the electrical appliance tn time even if other components in the door lock are damaged.

1t should be noted that, the spirit and prineiples of the present application are not intended to
be limited by the embodiments of the swing lever and the driving slider disclosed in the present
application. It should be appreciated by those skilled in the art that the switch driving means and
the driving slider in the ernbodiments of the present application may be other mechanical structures
having the same or similar functions, so as to directly drive the closing or opening of the switch
means by means of the movement of the door hook 102,

Although the present application is described with reference to specific embodiments shown
in the accompanying drawings, it should be appreciated that without departing from the spirit and
scope taught by the present application, the configuration of the door lock of the present
application, especially, the contiguration of the switch driving means and the driving slider, may
have many variations. Those skilled in the art should appreciate that the structures in the
embodiments disclosed by the present application may be changed in different manners, and all

uch changes fall within the spirit and scope of the present application and the appended claims.
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CLAIMS
I. A doorlock, comprising:
a switch means (520);
a gwitch driving means {526), wherein the switch driving means {526) is capable of opening
the switch means (520); and
a driving slider (311), wherein the driving shider (311} is capable of driving the switch driving

means (526}, and the driving slider {311} is capable of being driven by a door hook (102},

2. The door lock according to claim 1, wherein
the switch driving means (326) is a swing lever, and the swing lever is capable of rotating to

-

open the switch means (520},

3. The door lock according to claim 2, wherein the door lock further comprises:

A cam (208}, wherein the cam (208} is capable of receiving the door hook {102), and the cam
(208) has a locked position;

a tocking slider means (3 10), wherein the locking shider means (310) is configured to maintain
the cam (208) at the locked position; and

a lock pin (525), wherein the lock pin (525) is configured to lock the locking slider means

(310).

4. The door lock according to claim 3, wherein

the lock pin (525) has a lock pin locked position and a lock pin unlocked position, wherein

when the lock pin (525) is at the lock pin locked position, the lock pin (525) locks the locking
slider means (310); and

when the lock pin (525) is at the lock pin unlocked position, the lock pin (525) releases the

locking slider means (310} and opens the switch means (520).

o8]
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5. The door lock according to claim 4, wherein

under normal working conditions, the lock pin (525) is capable of opening the switch means
(520); and

in the case of forced door pulling, the switch driving means (526} is capable of opening the

switch means (520).

6. The door lock according to claim 5, wherein the locking slider means (310) comprises:

a first locking slider (417} and a second locking slider (318), wherein the first locking slider
(417} is capable ot being driven by the cam (208} to move along a first direction (x), and the first
locking shider (417} is capable of driving the second locking slider (318) to move along a second
direction (y};

the lock pin (525} is configured to lock the second locking shider (318); and

the first direction (x) is perpendicular to the second direction (v).

7. The door lock according to claim 6, wherein

the door lock (100) comprises a switch box (205) and a base (101), the switch means (520)
being located mside the switch box (205), and

the driving shider (311) and the second locking slider (318) are arranged side by side between

the swiich box (205) and the base (101) and move along the second divection (y).

&. The door lock according to claim 2, wherein the switch means (520) comprises:

an clastic piece (524); and

a stationary contact (523); wherein

one end of the swing lever (526) is capable of driving the elastic piece (524);

the swing lever (526) has a swing lever working position and a swing lever idle position,

wherein when the swing lever (526) is at the swing lever working position, the swing lever (526)

(OS]
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detaches the clastic piece (524) from the stationary contact (523), so as to open the switch means
{520); and
when the swing lever (526) is at the swing lever idle position, the swing lever (526) does not

affect closing or opening of the switch means (520).

9. The door lock according to claim &, wherein

the driving slider (311} moves between a driving slider locked position and a driving slider
unlocked position along a second direction (y) along with movement of the door hook (102);

when the driving slider (311} is at the driving slider locked position, the driving shider (311)
drives the swing lever (526} to move to the swing lever working position; and

when the driving slider (311} is at the driving slider unlocked position, the driving shider (311)

drives the swing lever (526} to move to the swing lever idle position.

10. The door lock according to claim &, wherein

the swing lever (526} comprises a shaft {(732), and the swing lever (526} is capable of rotating
about the shaft (732); and

the swing lever (526) further comprises an upper arm (735) and a lower arm (736), one eud
of the upper arm (735) being connected to the shatt (732), and the other end of the upper arm (735)
being configured to connect to the elastic piece (524);

one end of the lower arm (736) being conmected to the shaft (732), and the other end of the

tower arm (736) being capable of being driven by the driving slider (311).

11, The door lock according to claim 10, wherein
the shatt (732) of the swing lever (526) is disposed parallel to the driving shider (311) along a

second direction {y).
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12. The door lock according to claim 8, wherein
the driving slider (311) is connected to a restoring means (312), and the restoring means (312)
applies a pre-tightening force to the driving slider (311), to enable the driving shider (311) fo move

to the driving slider locked position.

3. The door lock according to claim 8, wherein
the driving slider (311) has a door lock driving chamfer (842}, and the door hook (102} drives
the driving slider (311) through the door lock driving chamfer {842},
wherein when the door hook (102} is inserted into a door lock hole (103} along a third
direction (z), the door hook (102) drives, through the door lock driving chamter (842), the driving

slider (311} to move along a second direction (v).

14. The door lock according to claim 10, wherein

the driving slider (311) has a swing lever driving chamter (843}, and the driving shider (311)
drives the lower arm (736) of the swing lever (526} through the swing lever driving chamter (843),
and

when the driving shider (311) is at the driving slider locked position, the driving slider (311),
through the swing lever driving chamter (843), drives the lower arm (736) of the swing lever (526)

to move to the swing lever working position.

5. The door lock according to claim 8, wherein

the door lock (100) comprises a switch box (205), the switch means (520) and the swing lever
{526) being disposed inside the switch box (205), and the driving shider (311) being disposed
outside the switch box (205); and

a bottom portion (629) of the switch box (205) has a hole (630), and one end of the swing
lever (526) extends outward through the hole (630) and is configured to be driven by the driving

slider (311} outside the switch box (205).
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16. A control circuit {1100} of a door lock, comprising:

a switch means (520);

a gwitch driving means {526), wherein the switch driving means {526) is capable of opening
the switch means (520); and

a lock pin (523}, wherein the lock pin (525) is capable of opening the switch means (520).

17. The control circuit (1100} according to claim 16, wherein
the switch driving means (526} is driven by a mechanical structure; and

the lock pin (525) is driven by an electronic signal.

8. The control circuit (1100} according to claim 17, further comprising:
a driving slider (311},
wherein the driving slider (311) is capable of driving the switch driving means (526), and the

driving shider (311} is capable of being driven by a door hook (102).

19. The control circuit (1100) according to claim 18, wherein
the switch driving means (526) 1s a swing lever, and the swing lever is capable of rotating to

open the swiich means (520).

20. The control cireutt (1100) according to claim 19, further comprising:

a lock pin (525}, wherein the lock pin (525} is configured to lock and release a locking slider
means (310) to maintain or not maintain a cam (208) at a locked position; and

an clectronic driving means (1150),

wherein the electronic driving mceans (1150) is driven by an clectronic signal to actuate the

lock pin (525) to lock and release the locking slider means (310).
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21. The control circuit (1100} according to claim 17, further comprising:

a connection terminal (1151), a control terminal (1153} and a common terminal (1152),

wherein a first current loop is formed between the connection termunal (1151) and the
common ternunal (1152) through the switch means (520), and a second current loop is formed
hetween the control terminal (1153} and the common terminal (1152) through the electronic driving
means (1150}

the tirst current loop and the second current loop are connected to the common terminal (1152)
through a common connection point (1155);

the connection terminal (1151) can be connected in series with a power supply (1162} in the
first current loop through an electric motor (1160);

the control terminal (1153} can be connected in series with the power supply (1162} in the
second current loop through the electronic driving means (1150);

the common terminal (1152} is connected to a ground of the power supply (1162); and

the switch means (520} is capable of being closed or opened, and the closing or opening of

the switch means (520) conirols connection or disconnection of the first current loop.

(98]
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