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(57) Abstract: The present application provides a door lock, comprising: a door lock,
comprising: a latch head for locking a door of the top loading electrical appliance,
the latch head being rotatable about an axis; and a limiting mechanism for limiting
rotation of the latch head before the door of the top loading electrical appliance reaches
a closed position. The latch head has a latch head unlock position and a latch head lock
position, the latch head rotating between the latch head unlock position and the latch
head lock position; and the limiting mechanism is arranged for limiting the latch head
from rotating from the latch head unlock position to the latch lead lock position before
the door of the top loading electrical appliance reaches a closed position. The door lock
of'the present application can lock the door of a washing machine safely and aecisrately.
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Door Lock

CROSS-REFERENCE RELATED APPLICATIONS

[0001] This application claims the benefit of Chinese application numbers 201710149350.2
filed March 14, 2017 and 201810168929.3 filed February 28, 2018, and bereby incorporated

by reference,

TECANICAL FIELD
[0882] The present application generally relates to a door lock for an elecirical apphance,

and more particalarly 1o a door lock for the door of a top loading electrical appliance,

BACKGROUND

{0003}  For use safety, a top loading type {or straight cylinder type) washing maching needs
to use a door lock to lock the lop cover when #ts drum is spinning at a high speed {e.g., 2
spin-dry operation} to prevent the top cover from being opened during high-speed spinning of

the drum.

13064]  Therefore, sn improved door lock is needed to lock the door of a top loading type

washing machine safely and accurately.

SUMMARY

1000%] The present application provides a door lock, comprising: a laich head for locking a
door of a top loading electrical appliance, the latch head being rotatable about an axis; and 3
limiting mechanism for restricting rotation of the latch head befure the door of the top loading

glectrical appliance reaches a closed position.

8006]  In an embodiment of the door lock provided by the present application, the laich
head has a latch head unlock position and a latch head lock position, the latch bead being able
{o rotate betwseen the latch head unlock position and the latch head lock position; and the
limiting mechanism is arranged for restricting the latch head from rotating from the laich head
unlock position to the latch lead lock position before the door of the top loading electrical

appliance reaches the closed position.

(60671 In an embodiment of the door lock provided by the present application, the limiting

mechanism includes a limit post, the Hmit post having a limit post lock position and a hmit
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post anlock position; before the door of the top loading electrical appliance reaches the closed
position, the Emit post is Jocated at the limit post unlock position to block the latch bead, such
that the latch head cannot rotate to the jaich head lock position; when the door of the top
loading elecirical appliance reaches the closed position, the door of the top loading electrical
appliance can press the limit post, such that the Jinut post can reach the limnit post lock

position and the latch head can rotate to the lateh head lock position.

[388] In an embodiment of the door lock provided by the present application, when the
Tt post is located at the Bmit post lock position, the limit post is located at a rotating path,

but not blocking the latch head.

{00091 The door lock according to the present application further comprises: a housing;

wherein the limit post is disposed in the housing.

0018] In an embodiment of the door lock provided by the present application, the housing
is provided with a through-hole; the Hmit post is disposed in the through-hole, two ends of the

Himit post extending out of the through-hole.

{0013} In an embodiment of the door lock provided by the present application, when the
laich head is located at the latch head unlock position, the latch head is disposed inside a
cavity of the housing; and when the latch head is located at the latch head lock position, the

{atch head moves out of the cavity of the housing.

06121 In an embodiment of the door lock provided by the present application, one end of
the latch head is provided with a hook extending downwardly, the hook being provided for
hooking a recessed groove at an edge of the door of the top loading electrical appliance 50 asg

to catch the door of the top loading electrical appliance.

{0013} In an embodiment of the door lock provided by the present application, the
through-hole is disposed at an inner side of the hook of the latch head; and when the limit post
is located at the limit post unlock position, the limit post blocks at the inner side of the hook

to thereby block rotation of the laich head.

1363841 The door lock provided according to the present application further comprises: reset
means provided in the through-hole and sleeved on the limit post, for providing a spring force
for the Hmit post from the limit post fock position to the Hmit post unlocked position; and a
retaining ring provided at a tail of the limif post, for preventing the lmit post from releasing

from the through-hole.
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[6815] In an embodiment of the door lock provided by the present application, the himit post
has 3 bent siructure for increasing a contact area with the door of the top loading electrical

appliance to make the contact more secure.

186161 The door lock provided according to the present application further comprises drive
means that moves along a straight line; a door lateh shaft that rotates about an axis; and crank
means that is commected to the latch shaft and driven by the drive means to thereby transiate

the straight-line movement of the drive means to a rotational movement of the latch shaft,

{06171 In an embodiment of the door lock provided by the present application, the crank
means has a distal end and a proximal end; the distal end of the crank means is connected to

the drive means, and the proximal end of the crank means is connected to the lateh shafl.

[3618] In an embodiment of the door lock provided by the present application, the latch
head is disposed at an upper end of the latch shaft and extends along a radial direction of the
fatch shaft; wherein when the drive means pushes or pulls the crank means, the latch head
rotates about axis of the shaft , such that the latch head moves to the latch head lock position

ot the latch head moves to the latch head unlock position.

{08191 The door lock provided according fo the present application comprises: g shiding
block; wherein the drive means is an electromagnel device, the slectromagnet device
cornprising a coil and an iron core; the iron core can move the shding block; the sliding block

can rofate the crank means.

{8281 The door lock of the present application is configured in such a way that, before the
top cover reaches the closed position, the latch head of the door lock is restricted from
moving to a lock position, whereby the washing machine cannot be started. The configuration
of the door lock of the washing machine ensures that the top cover cannot be opened during
the operation of the washing machine. The advantages of the door lock in this application

include structural simplicity, low manufactoring cost and operation reliability.

Brigy DESCRIPTION OF THE DRAWINGS

{0021] Fig. 1A is a perspective view for illustrating the structure of the door lock on the
electrical appliance door according to the present application;

160221 Fig. 1B is a schematic diagram for illustrating the internal structure of the door lock

100 m Fig. 1A with the housing110 being removed;
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{6623} Fig. 2 is an exploded structural view of the door lock 100 shown i Fig. 1A of the

present application;

[6024] Fig. 3A is a structural siereoscopic view for ilustrating the front face of the electrical

appliance door lock of the present application;

[G623] Fig. 3B is a structural stereoscopic view for illustrating the back face of the electrical

apphiance door lock of the present application;

[6826] Fig. 4A is a partially sectional view of the door lock 300 in Fig. 3A along the
horizontal direction, wherein the Hmit posi 340 is located at 3 Himit post unlocked position and

the latch head 112 is located at a latch head lock position;

(0027} Fig. 4B is a partially sectional view of the door lock 300 n Fig. 3A along the

horizontal direction, wherein the Hmit post 340 is located at a bont post lock position;

06281 Fig. 4C i3 a partial sectional view of the door lock 300 in Fig. 3A along the
honizontal direction, wherein the limit post 340 is located at a hmit post lock position, and the

latch head 112 is located at the latch head lock position; and

[0029] Fig. 5 is a diagram for illustrating the effect of applving the door lock 300 of the

present application to the top loading washing machine 540,

Derariip DESCRIPTION OF EMBODIMENTS

{636] Hereinafter, various specific embodiments of the present application will be
described with reference to the drawings, which constitute a part of the description. It should
be noted that although directional terms {such as “front,” “back,” “up,” “down,” “left,” and
“right”} are used herein to deseribe various exemplary structures and elements of the present
application, these terms are only for the purpose of description convenience, which are
determined based on the exemplary orientations shown n the drawings. Because the
examples disclosed in the present application may be arranged according to different
directions, these directional terms are only usad for tlustration and should not be regarded as
limiting, In possibie situations, same or like reference mumerals are used to mdicate the same
or like components.

{0831] The present application 1s related to the Chinese invention application No.
201510828473.5 entitled “Door Lock and Top Loading Washing Machine,” the entirety of

which is incorporated in the present apphication by reference.
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[G032] Fig. 1A is a perspective view for lustrating the structure of the door lock on the
glectrical appliance door according to the present application. As illustrated in Fig. 1A, the
door lock 100 comprises a housing 110 and a latch head 112, The housing 110 has a cavity
111 for acconunodating the laich head 112, Drive means is provided in the housing 110 o
drive the latch head 112 to make a rotational movement. The laich head 112 has a laich head
unjock position and a latch head lock position and can rotate between the latch bead unlock
position and the latch head lock position. When the laich head 112 is located at the latch bead
iock position, the latch head 117 rotates out of the cavity 111 and goes into a recessad groove
512 {see Fig. 5) on a side edge of the door of the top loading electrical apphance to catch the
door of the top loading electrical appliance. When the latch head 112 is located at the latch
head unlock position, the laich head 112 rotates into the cavity 111, such that the door of the
top loading electrical appliance can be freely opened and closed. The door lock 100 further
corpprises conducting wires (not shown) for providing power fo the drive means and fo
trapsmit control signals.

{38331 Continuing to refer to Fig. 1A, the door lock 100 further comprises a latch shaft 114
The latch shaft 114 is vertically provided i the cavity 111, The latch head 112 is provided at
an upper end of the latch shaft 114, and the latch head 112 extends along 2 radial direction of
the latch shaft 114, The latch shaft 114 can rotate about an axis of the latch shaft 114, and the
taich head 112 can be driven to rotate when the latch shaftil4 rotates. The latch head 117
comprises a hook 152, The hook 152 is formed by extending vertically and downwardly from
a distal end 150 of the latch head 112, and is configured for hooking a recessed groove 512 af
the side edge of the door of the top loading electrical appliance when the latch head 112 13
incated at the latch head lock position. Therefore, the latch head 112 can catch the door of the
top loading slectrical appliance, such that once the top cover is locked by the latch head 112,

the latch head 112 will not easily exit from the recsssed groove 312 in the top cover side edge.

{06634] TFig. 1B is a schematic diagram for Hlustrating the internal structure of the door lock
100 in Fig. 1A with the housing 110 being removed, while Fig. 2 is a structural exploded view
of the door lock 100 in Fig. 1A for ihusirating relevant components therein. As shown in Fig.
1B and Fig. 2, the door lock 10O further comprises drive means, a sliding block 123, and
crank means 124, As an embodiment, the drive means comprises an electromagnet device 120,
The electromagnet device 120 comprises a cylindrical coil housing 250, a spool 242, and an
iron core 241, The spool 242 is acconunodated in the coil housing 250, the tuside of which

meludes a cylindrical eavity (not shown). Coils are winded around the spool 242 and the jron
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core 241 can move forwards and backwards within the cylindnieal cavity along the axis of the
cylindrical cavity. The iron core 241 is connected to the shliding block 1Z3. When the
electromagnet device 120 receives an activating signal, the coils are activated; and driven by
the electromagnetic foree, the iron core 241 can make a straight-line reciprocating movement
along the axial direction of the cylindrical cavity. Therefore, the iron core 241 drives the
sliding block 123 move forwards and backwards, which in turn drives the fatch head 112 to
rotate along the clockwise direction and the counterclockwise direction. A notch 232 s
provided at a lower portion of the sliding block 123, The notch 252 is provided for receiving a
projection portion 125 on a distal end 280 of the crank means 124. The crank means 124
comprises a proximal end 282 and the distal end 280, The proxiwmal end 282 is connected 1o
the latch shaft 114; the distal end 280 is provided with the projection portion 125, and the
prajection portion 125 is conneeted to the sliding block 123. When the shiding block 123 is
moving along a straight-line, the shding block 123 pushes the crank means 124 to rotate. The
crank means 124, the latch head 112, and the latch shaft 114 are coaxially configured such
that when the crank means 124 rotates, the latch head 112 rotates along. In this way, the crank
means $24 can translate the straight-line movement of the iron core 241 into a rofational

movement of the latch shaft 114,

[6835] It needs to be noted that the drive means in the present application is not limited to
the electromagnet device 120, Other type of drive means that can make a straight-line drive

can also be used.

36361 Fig 3A ¢ g structural stereoscopic view for illustrating the front face of the electrical
appliance door lock of the present application, while Fig. 3B is a structural stereoscopic view

for illustrating the back face of the elecinical appliance door lock of the present application.
2 PP p Pe

{66371 As shown in Figs. 3A-38, the housing 320 further comprises a through-hole 450 (see
Figs. 4A-4C) thal goes through the housing 320 for receiving the lim#t mechanism, The hinut
mechanism is provided for limiting the laich head 112 from rotating before the door of the top
icading elecirical appliance reaches the closed position. As an embodiment, the limit
mechardsm is implemented as a Hiit post 340 and provided at the inner side of the hook 152
of the latch head 112, Specifically, the Huut post 340 is a cylindrical body that includes a head
342 and a tail 343. The head 342 is a beni structure, for increasing a contact area when the
door of the top loading electrical appliance contacts the Hmit post 340 to make the contact
more secure. The tail 343 has a recessed groove 452 (sec Figs. 4A-4C) that is axially around

the limit post 340 for receiving a retaining ring 351, The retaining ring 351 has a size that is
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slightly larger than the through-hole 450, such that the himit post 340 will not be released from
the through-hole 430 when moving along the length direction of the Iimit post 344, The door
fock 300 further comprises reset means, As an embadiment, the reset means comprises a
spring 410, The spring 410 is provided in the through-hole 450 (see Figs. 4A-4C) and slesved
on the limit post 340, for providing a spring force for the limit post 340 to move from the

limnit post fock position to the limit post uniock position.

[0038] Figs. 4A-4C are for iHustrating the operation of the door lock 300 in detail. For the
convenience of description, three reference Hnes are provided to illustrate moving directions
or moving path of the latich head 112, Specifically, a rotating direction indicated by the
solid-line arrow A-A in Figs. 4B-4C is a counterclockwise rotation direction, while a rotating
direction indicated by the dotted-line arrow B-B in Figs. 4B-4C 5 a clockwise rotafion
direction. The dotted-line a-a indicates a rotating path of an inner side of the hook 152 when

the latch head 112 rotates about the latch shaft 114,

[0838] Fig. 4A shows a partially sectional view of the door lock 300 m Fig. 3A along the
horizontal direction, which shows a positional relationship between the fimit post 340 and the
latch head 112, wherein the Hmit post 348 is located at the himit post unlock position and the
laich head 112 is located af the latch head unlock position, but rotation of the latch hs:éd 182 1
restricted by the limit post 340, As shown in Fig. 44, before the top cover reaches a closed
position, the side edge 520 (see Fig. 5§} of the top cover cannot contact the limit post 340, At
this time, even the electromagnet device 120 is activated to drive the latch head 112 to rotate,
hecause the limit post 340 is located at the rotation path of the latch head 112 {see the
dotted-line a-a} and blocks the hook 152 of the latch head 112, the latch head 112 cannot
rotate. In this way, rotation of the latch head 112 can be prevented before the top cover

reaches the closed position.

[6040] Fig. 4B shows a partially sectional view of the door lock 300 in Fig. 3A along the
horizontal direction, wherein the limit 340 is located at the limit post lock position, but
rotation of the latch head 117 is not restricted by the lmit post 343 As shown in Fig. 4B,
when the top cover reaches the closed position, the side adge of the top cover can press
against the limit post 340, such that the lmit post 340 moves towards the inside of the
housing 320, thereby pressing the limit post 340 to the limit post bock position, and the spring
410 steeved on the linut post 340 is stressed. When the limuil post 340 is located at the limit
post unlock position, because the Hmit post 340 1 not located at the rotation path of the laich

fiead 112 (see the dotted-line a-a), the latch head 112 can rotate about the latch shatt 114 along
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a counterclockwise divection, such that the latch head 1172 can rotate from the latch head

unlock posttion to the lateh head Jock position.

{68411 It needs to be noted that the lateh head 112, the limited post 340 and the side edge of
the top cover are configured such that when the top cover reaches the closed position, the side
edge of the top cover contacts only the head 342 of the lmit post 340, bt will not contact the
fatch head 1312, In other words, when the fop cover reaches the closed position, the side edge
of the top cover contacis or partially contacts only the head 342 of the himit post 340, without

affecting the rotation movement of the laich head 112,

{8842] Tig. 4C is a partially sectional view of the door lock 300 in Fig. 3A along the
horizontal direction, wherein the Hmit post 340 is located at the Hmit post lock position and
the latch head 112 is located at the latch head lock position. As shown in Fig. 4C, since the
Hmit post 340 is not located at the rotating path of the latch head 112 (ses the dotted-line a-a},
the latch head 112 can rotate from the laich head unlock position to the latch head lock
position along the counterclockwise direction, and can extend into the recessed groove 512 at

the side edge of the top cover, thereby locking the top cover,

[13d3] When it is needed to open the top cover, the side edge of the top cover still abuts
against the Hmit post 340, causing the mit post 340 located at the lireit post lock position, te,,
the himit post 340 is not located at the rotation path of the latch head 112. At this tune, the
electromagnet device 120 can be activated by the activating signal again and drive the Iatch
head 112 to rotate clockwise and then reach the latch head unlock position shown in Fig. 4B.
At this time, the user can open the top cover, When the top cover is opened, the side sdge of
the top cover will no longer abut against the linut post 340, and due to the spring force
generated by the previous stress, the spring 410 causes the limit post 340 to exiend out of the
housing 320, thereby causing the limit post 340 to return to the Hout post lock position,

{18441 Tig. 3 is a diagram for illustrating the effect of applying the door lock 300 of the
present application to the top loading washing wachine 500. As illustrated in Fig. 5, the top
joading washing maching 500 coroprises a top cover 508 and a front panel 504. A control
cireuit bosrd 306 and the door lock 300 are provided on the front panel 504, Specifically, the
doar Jock 300 is ilustratively mounted at a position betwsen an edge of a miuddle position of
the front panel and the conirol circuit board 500, and the door lock 300 is arranged parallel {o
an edge of the top cover 508, When the top cover 508 reaches the closed position, the latch

head 112 can rotate out of the door Jock 300 to be inserted into the recessed groove 512 to the
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top cover 308 to thereby lock the top cover 508, If 3 lock is installed at one side of the fop
cover 508, pulling-up on the other side of the top cover would warp the other side of the top
cover. By providing the door Jock 300 at the middle position, warping of one side of the top

cover SO8 can be pravented.

60457 In an existing washing machine, the latch head will rotate from the latch head unlock
position 1o the lock position before the top cover reaches the closed position; at this time, a
control system of the washing machine will deteat that the latch head has been already located
at the latch head lock position, thereby satisfying an operating starting condition of the
washing machine. For example, if the user depresses a Wash Start bution at this time, the
washing machine will start, which may cause that the top cover is notf locked when the drum
is spinning at 2 high speed. However, in the present spplication, when the top cover of the
washing machine has not reached the closed position, the washing machine cannot be started
because the latch bead is unable o move due to the resiviction by the limit post. Therefore,
when the top cover has not reached the closed position, the washing machine cannot be
staried because the control systern of the washing machine has not detected the condition that
the latch head has reached the lock position, thus avoiding the situation in which the top cover
may be opened when the washing machine i3 in operation and achieving the purpose of safe
operation.

[6046] Certainly, the device for determining or detecting whether the top cover has reachad
the closed position is not limited to & mechanical structure, as described i the above. For
example, a magoetic sensing device can be used to determine whether the top cover has
reached the closed position, if so, the magnetic sensing device sends a signal to indicate that
the laich head is located at the latch head lock position. Although the performance of the
magnetic sensing device is acceptable in operation, compared with the mechanical structure, 2
magnetic sensing device is relatively more expensive, ifs structure is more complicated, and ot
is prone to be influenced by the operation environment. The advantages of limiting
mechanism of the door lock {such as the lmit post) in this application include structural

simplicity, low mamifacturing cost and operation reliability.

[3347] Although some features of the present application have been illustrated and described
herein, those skilled in the art can still make various improvements and alicrnations.
Therefore, it should be undersiood that the appended claims ntend to cover all of the above
tmprovements and alternations falling into the scope of the substantive spirit of the present

application.
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We Clain:

1. A door lock (300), comprising:

a latch head {112) for locking a door (808) of a top loading electrical appliance, the
latch head {112} being rotatable about an axis; and

a limiting mechanism for resiricting rotation of the latch head {112} before the door

{508 of the top loading electrical appliance reaches a closed position,

2. The door lock (300) according to claim 1, wherein:

the latch head (112) has a latch head unlock position and a latch head lock position,
the latch head (112) being able to rotate between the lafch head unlock positon and the Jaich
head lock position; and

the limiting mechanism is arranged for restricting the latch head (112} from rotating
from the laich head unlock position to the latch lead lock position before the door {508} of the

top Joading electrical appliance reaches the closed position.

3. The door lock (300) according to claim 2, wherein:

the liniting mechanism includes a limit post (340), the limit post (340) having a limit
post fock position and a Hmit post unlock position;

hefore the door (S08) of the top inading clectrical appliance reaches the closed
position, the limit post (340} is located at the Imit post anlock position to block the latch head
{112}, such that the laich head (112) cannot rotate to the latch head lock position; and

when the door {508) of the top loading electrical apphance reaches the closed position,
the door {(308) of the top loading electrical appliance can press the limit post {344}, such that
the limit post (3440} can reach the Hmit post lock position and the latch head (112}can rotate fo

the latch head lock position.

4. The door lock (300} according to claim 3, wherein:
when the Bmit post (340) is located at the Hmit post fock postiion, the Limit post (340}

is located at a rotating path, but not blocking the latch bead (1123
5. The door lock (300} according to claim 4, further comprising:

a housing (328,

wherein the limil post {340} is disposed in the housing (320}

10
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6. The door lock (300) according to claim 5, wherem:

the housing {340} is provided with a through-hole (430); and

the limit post (340) is disposed in the through-hole {450}, twa ends of the limit post
{340) extending out of the through-hole (458},

7. The door lock {300} according to claim &, wherein:

when the latch head {112) is located at the fateh head unlock position, the latch head
(112} is disposed inside a cavity (111} of the housing (320); and

when the latch head (112) is jocated at the latch head lock position, the latch bead (112}

moves out of the cavity (111} of the housing (320).

8. The door lock {300) according to clatm 7, wherein:

one end (150} of the latch head {312} is provided with & hook (152} extending
downwardly, the hook (132) being provided for hooking a recessed groove {512) at an edge of
the door {508) of the top loading electrical appliance so as to caich the door {508} of the top

inading elecirical apphance .

8. The door lock (300) according to claim §, wherein:

the through-hole (430} is disposed at an fnner side of the hook (152} of the latch head
{(1123; and

when the Iimit post (348} is located at the limil post uniock position, the limit post
(340} blocks at the inner side of the hook (152} to thereby block rotation of the laich head

(112).

10. The door lock (300} according to claim 2, further comprising:

reset means {(410) provided in the through-hole (450} and sleevad on the limit post
(340}, for providing a spring force for the Hynit post (340) from the lmit post lock position to
the himit post unlocked position; and

a retaining ring (351) provided at a tail {343} of the lmit post (340}, for preventing the

limit post (340} from releasing from the through-hole (450}

11. The door fock {300) according to claim 10, wherein:

11
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the limit post {340) has a bent structure (342) for increasing a contact area with the

door {$08) of the top loading clectrical appliance to make the contact more secure.

12. The door tock {300} sccording to claim 11, further comprising:

drive means that moves along a straight line;

a door latch shaft (114) that rotates about an axis; and

crank means {124) that is connected to the latch shaft (114) and driven by the drive
means to thereby translate the straight-line movement of the drive means fo a rotational

movement of the latch shatt (114).

13, The door lock (300} according to claim 12, wherein:
the crank means {124) has a distal end (280) and a proximal end (282);
the distal end (280} of the crank means {124) is connected to the drive means, and the

proximal end (282) of the crank means {124) is connected to the latch shaft (114}

14, The door lock {300) according to claim 13, wherein:

the Jatch head (112) is disposed at an upper end of the latch shaft (114) and extends
along a radial divection of the latch shaft (114); and

wherein when the drive rneans pushes or pulls the crank means {124), the fatch head
{112} rotates about the axis of the latch shaft (114}, such that the latch head (112} moves to

the laich head lock position or the latch head (112) moves to the lateh head unlock position.

15, The door lock (300) according to claim 14, further comprising:

a sliding block {123);

wherein the drive wmeans is an electromagnet device {120}, the electromagnet device
{120} comprising a cotl and an iron cove (241}

the iron core {241 can move the shding block (123); and

the stiding block (123) can rotate the crank means (124}

12
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