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(54) Washing machine and assembly structure thereof

(57) A washing machine (1) having an assembly
structure of a front frame (21) and a bottom frame (41)
using fastening members (A), which has improved aes-
thetics and workability and excellent fastening force. The
front frame includes a front surface part (30), an exten-
sion part (23) extended rearward from the front surface
part (30), a first connection part (26) extended upward
from the extension part (23), and openings (24,62)

formed on the extension part, and the bottom frame in-
cludes a bottom plate and a second connection part (42)
extended upward from the bottom plate and connected
to the first connection part through fastening members.
Each of bracket frames (51,61) installed in the openings
(24,62) includes a guide channel (58) to guide entry and
exit of each of the fastening members when the fastening
members are fastened to the first connection part and
the second connection part.

FIG. 2
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Description
BACKGROUND
1. Field

[0001] The presentinvention relates to a washing ma-
chine in which a front frame and a bottom frame forming
a housing are easily connected, and an assembly struc-
ture thereof.

2. Description of the Related Art

[0002] In general, a housing forming the external ap-
pearance of a washing machine includes a front frame,
a rear frame, a top frame, a bottom frame, and two side
frames. The rear frame and two side frames are formed
integrally, and the bottom frame is connected to the in-
tegrally formed rear frame and two side frames by caulk-
ing, thereby forming a main frame.

[0003] In order to connect the front frame to the main
frame, a method in which screws are fastened from the
front part to the rear part of the front frame is convention-
ally used. However, such a conventional method causes
the screws to be exposed to the outside of the front part
of the front frame, thereby deteriorating the aesthetics of
the washing machine.

[0004] Therefore, a method in which screws are fas-
tened from the lower part to the upper part of the front
frame or a method in which the front frame is connected
to the main frame using a hanger structure are used.
[0005] However, ifthe former method is used, the main
frame needs to be bent back when the screws are fas-
tened, and thus workability during manufacture of prod-
ucts or after-sales service (A/S) may be lowered. Further,
if the latter method is used, fastening force between the
front frame and the main frame is weak and problems
may occur when a motor of a washing machine is rotated
at a high velocity.

SUMMARY

[0006] Therefore, it is an aspect of the present inven-
tion to provide a washing machine having an assembly
structure of a front frame and a bottom frame, which has
improved aesthetics and workability and excellent fas-
tening force.

[0007] Additional aspects of the invention will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the invention.

[0008] In accordance with one aspect of the present
invention, a washing machine includes a front frame in-
cluding a front surface part, an extension part extended
rearward from the front surface part, and a first connec-
tion part extended upward from the extension part, a bot-
tom frame including a bottom plate and a second con-
nection part extended upward from the bottom plate and
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connected to the first connection part through fastening
members, and bracket frames, each of which includes a
guide channel to guide entry and exit of each of the fas-
tening members when the fastening members are fas-
tened to the first connection part and the second connec-
tion part, wherein the bracket frames are respectively
installed in openings formed on the extension part of the
front frame.

[0009] Each of the bracket frames may further include
a connection mediator part connected to the first connec-
tion part of the front frame.

[0010] Each of the bracket frames may further include
a flange part such that the extension part of the front
frame and the flange part are supported by each other.
[0011] The fastening members may be sequentially
fastened to the connection mediator parts of the bracket
frames, the first connection part of the front frame and
the second connection part of the bottom frame.

[0012] The connection mediator parts of the bracket
frames, the first connection part of the front frame and
the second connection part of the bottom frame may re-
spectively include forwardly inclined parts.

[0013] The bracket frames may be formed through in-
jection molding using polypropylene.

[0014] A plurality of latching holes may be formed on
the extension part of the front frame and the bottom frame
may further include a plurality of latching protrusions in-
serted into the plurality of latching holes.

[0015] In accordance with another aspect of the
present invention, in an assembly structure of a washing
machine in which a front frame and a bottom frame are
assembled, the front frame includes a front surface part,
an extension part extended rearward from the front sur-
face part, a first connection part extended upward from
the extension part, and openings formed on the extension
part, the bottom frame includes a bottom plate and a sec-
ond connection part extended upward from the bottom
plate and connected to the first connection part through
fastening members, and the fastening members connect
the first connection part and the second connection part
under guidance of bracket frames installed in the open-
ings.

[0016] Each ofthe bracket frames may include a guide
channel to guide entry and exit of each of the fastening
members when the fastening members are fastened to
the first connection part and the second connection part.
[0017] Each of the bracket frames may further include
a connection mediator part connected to the first connec-
tion part of the front frame.

[0018] Each of the bracket frames further may include
a flange part such that the extension part of the front
frame and the flange part are supported by each other.
[0019] The fastening members may be sequentially
fastened to the connection mediator parts of the bracket
frames, the first connection part of the front frame and
the second connection part of the bottom frame.

[0020] The connection mediator parts of the bracket
frames, the first connection part of the front frame and
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the second connection part of the bottom frame may re-
spectively include forwardly inclined parts.

[0021] The bracket frames may be formed through in-
jection molding using polypropylene.

[0022] A plurality of latching holes may be formed on
the extension part of the front frame and the bottom frame
may further include a plurality of latching protrusions in-
serted into the plurality of latching holes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a perspective view illustrating the external
appearance of a washing machine in accordance
with one embodiment of the present invention;

FIG. 2 is an exploded perspective of a portion of the
washing machine shown in FIG. 1; FIG. 3 is a view
illustrating a connection structure of a front frame
and a bottom frame of the washing machine in ac-
cordance with an embodiment of the present inven-
tion;

FIG. 4 is a view illustrating a connected state of the
front frame and the bottom frame of the washing ma-
chineshowninFIG. 3; FIG. 5is aside viewillustrating
the connected state of the front frame and the bottom
frame of the washing machine shown in FIG. 4;
present invention;

FIG. 6 is a view illustrating a connected state of a
frontframe and a bottom frame of awashing machine
in accordance with another embodiment of the
present invention; and

FIG. 7 is a side view illustrating the connected state
of the front frame and the bottom frame of the wash-
ing machine shown in FIG. 6.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0025] FIG. 1is a perspective view illustrating the ex-
ternal appearance of a washing machine in accordance
with one embodiment of the present invention.

[0026] As shown in FIG. 1, the washing machine 1 in
accordance with this embodiment includes a housing 11
forming the external appearance of the washing ma-
chine, a tub (not shown) provided in the housing 11 to
contain wash water, a drum 2 rotatably mounted in the
tub (not shown) and provided with an inlet 5 formed on
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the front surface thereof so that laundry is put into the
drum 2 through the inlet 5, and a door 6 hinged to the
housing 11 by a hinge member 7 so as to open and close
the inlet 5 and locked by a locking device 8 when the inlet
5 is closed by the door 6.

[0027] Further, a control panel 16 provided with a dis-
play window to display an operating state of the washing
machine and various buttons allowing a user to select
one of various functions of the washing machine is in-
stalled at the upper portion of the front surface of the
housing 11. A remaining water discharge hole (not
shown) is formed at the lower portion of the front surface
of the housing 11 so as to discharge remaining water.
[0028] Although notshowninthe drawings, a drive mo-
tor (not shown) to generate rotary force to rotate the drum
2, a water supply device (not shown) and a detergent
supply device (not shown) to supply wash water and de-
tergents into the tub (not shown) and the drum 2, and a
drain device (not shown) to forcibly discharge the wash
water to the outside are provided in the housing 11.
[0029] InFIG. 1, reference numerals 4 and 3 respec-
tively represent spin-drying holes formed on the circum-
ferential surface of the drum 2 and lifters to lift up the
laundry.

[0030] FIG. 2is an exploded perspective of the wash-
ing machine in accordance with this embodiment of the
present invention. With reference to FIG. 2, the housing
11 of the washing machine includes a front frame 21, a
rear frame 15, a top frame 12 (with reference to FIG. 1),
abottom frame 41, two side frames 13 and 14, and hollow
bracket frames 51 and 61 to connect the front frame 21
to the bottom frame 41.

[0031] The rear frame 15 and the side frames 13 and
14 can be formed integrally by bending a single plate.
After the rear frame 15 and the side frames 13 and 14
are manufactured, the bottom frame 41 is assembled with
the rear frame 15 and the side frames 13 and 14 by var-
ious connection methods, such as using screws or by
caulking.

[0032] The bottom frame 41 includes a bottom plate
31 and a second connection part 42 extended upward
from a front edge of the bottom plate 31. Second screw
fastening holes 43 and 64 are formed on the second con-
nection part 42 of the bottom frame 41 so as to be screw-
connected to the front frame 21. Further, a plurality of
latching protrusions 45, each of which has a hook shape,
protrudes forward from the second connection part 42 of
the bottom frame 41.

[0033] Although this embodiment uses screws, vari-
ous fastening members including rivets, bolts and pins,
in addition to the screws, may be used.

[0034] The above-described door 6 is hinged to the
front frame 21 by the hinge member 7, and the locking
device 8 of the door 6 is provided on the front frame 21.
Further, the remaining water discharge hole (not shown)
to discharge water remaining in the housing 11 after
draining of water is formed on the front frame 21.
[0035] The front frame 21 includes a front surface part
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30, an extension part 23 extended rearward from the low-
er edge of the front surface part 30, and a first connection
part 26 extended upward from an edge of the extension
part 23. First screw fastening holes 27 and 63 are formed
at positions of the first connection part 26 corresponding
to the second screw fastening holes 43 and 64 formed
on the second connection part 42 of the bottom frame 41.
[0036] A plurality of latching holes 25, into which the
plurality of latching protrusions 45 of the bottom frame
41 isinserted so as to reinforce connection force between
the front frame 21 and the bottom frame 41, is formed on
the extension part 23 of the front frame 21. Here, each
of the latching protrusions 45 of the bottom frame 41 in-
cludes a horizontal part and a vertical part extended up-
ward from an edge of the horizontal part, and the vertical
part is inserted into each of the latching holes 25 of the
front frame 21. The vertical part may include a bent part
46 inclined forward so as to be easily inserted into each
of the latching holes 25.

[0037] Openings 24 and 62, into which the bracket
frames 51 and 61 are inserted in the upward direction,
are formed on the extension part 23 of the front frame 21.
[0038] Although FIG. 2 illustrates two bracket frames
51 and 61, two or more bracket frames may be provided.
Since structures and connection relations of the two
bracket frames 51 and 61 with the front frame 21 are the
same, only one bracket frame 51 will be described here-
inafter.

[0039] FIG. 3 is a view illustrating a connection struc-
ture of the front frame and the bottom frame of the wash-
ing machine in accordance with an embodiment of the
presentinvention, FIG. 4 is a view illustrating a connected
state of the front frame and the bottom frame of the wash-
ing machine in accordance with this embodiment of the
present invention, and FIG. 5 is a side view illustrating
the connected state of the front frame and the bottom
frame of the washing machine in accordance with this
embodiment of the present invention.

[0040] With reference to FIGS. 3 and 5, the bracket
frame 51 is formed in a hill shape, and includes a bottom
part 52, a connection mediator part 53 and an upper sur-
face part 54.

[0041] A screw hole 57 is formed at a position of the
connection mediator part 53 corresponding to the first
screw fastening hole 27 formed on the first connection
part 26 of the front frame 21 and the second screw hole
43 (with reference to FIG. 2) formed on the second con-
nection part 42 of the bottom frame 41. Therefore, a
screw A is sequentially inserted into the screw hole 57
of the connection mediator part 53, the first screw fas-
tening hole 27 of the first connection part 26 and the
second screw fastening hole 43 of the second connection
part 42, thereby connecting the front frame 21 to the bot-
tom frame 41.

[0042] The upper surface part 54 of the bracket frame
51 has an upwardly convex shape. Further, a flange part
55 is formed in the circumferential direction of the bottom
part 52 of the bracket frame 51, and, when the bracket
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frame 51 is inserted into the opening 24 of the front frame
21, the flange part 55 is caught by the extension part 23
of the front frame 21 around the opening 24 and thus the
bracket frame 51 and the front frame 21 are supported
by each other.

[0043] The bracket frame 51 further includes a guide
channel 58. The guide channel 58 is extended from an
inlet 56 to the connection mediator part 53 of the bracket
frame 51 so that the screw A may be fastened to the
screw hole 57 formed on the connection mediator part
53 of the bracket frame 51.

[0044] Through such a structure, when the screw A is
used to connect the front frame 21 to the bottom frame
41, the screw A is guided in the diagonal direction B from
the front lower area to the rear upper area of the bracket
51, and then screwed in in the direction C. During this
fastening, the main frame including the bottom frame 41
may have to be only slightly bent back in order to assem-
ble the front frame 21 to the bottom frame 41 by fastening
the screw A from the lower area to the upper area, as
compared to the conventional structure in which the main
frame needs to be significantly bent back, thus improving
workability.

[0045] Further, since the flange part 55 of the bracket
frame 51 supports the extension part 23 of the front frame
21 and the connection mediator part 53 of the bracket
frame 51 supports the second connection part 42 of the
bottom frame 41, the front frame 21 and the bottom frame
41 are more firmly connected.

[0046] Such a bracket frame 51 may be formed
through injection molding using polypropylene so as to
assure sufficient ductility.

[0047] FIG. 6 is a view illustrating a connected state
of a frontframe and a bottom frame of a washing machine
in accordance with another embodiment of the present
invention and FIG. 7 is a side view illustrating the con-
nected state of the front frame and the bottom frame of
the washing machine in accordance with this embodi-
ment of the present invention.

[0048] Inthe washing machine in accordance with this
embodiment, a connection mediator part 155 of a bracket
frame 151 is forwardly inclined. A first connection part
126 of a front frame 121 and a second connection part
142 of a bottom frame 141 respectively include similarly
forwardly inclined parts 127 and 143. Through such a
structure, a screw D is guided in direction E and direction
F D, and thus abrasion of parts is reduced and the screw
D is more stably and easily fastened.

[0049] Hereinafter, a process of assembling the front
frame 21 and the bottom frame 41 according to an as-
sembly structure of a washing machine of an embodi-
ment of the present invention will be briefly described.
[0050] Connection methods of the two bracket frames
51 and 61 to the front frame 21 and the bottom frame 41
are the same, and thus only the connection method of
one bracket frame 51 to the front frame 21 and the bottom
frame 41 will be described.

[0051] First, the bracket frame 51 is inserted in the up-
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ward direction into the opening 24 formed on the exten-
sion part 23 of the front frame 21 so that the flange part
55 of the bracket frame 51 contacts the extension part
23 of the front frame 21. When the bracket frame 51 is
installed on the front frame 21, the bottom frame 41
comes into contact with the front frame 21 so as to be
assembled with the front frame 21.

[0052] Thereafter, the screw A is guided from the front
lower area to the rear upper area through the guide chan-
nel 58 of the bracket frame 51, thereby sequentially con-
necting the connection mediator part 53 of the bracket
frame 51, the first connection part 26 of the front frame
21 and the second connection part 42 of the bottom frame
41.

[0053] Since the screw A is guided in the diagonal di-
rection B from the front lower area to the rear upper area
through the bracket frame 51 in the above-described
manner, the screw A may be fastened to the front frame
21 and the bottom frame 41 simply by slightly bending
the front frame 21 and the bottom frame 41 back. Further,
if the front frame 21 and the bottom frame 41 are placed
on a rack and are then pulled in the forward direction of
the rack so as to expose the inlet 56 of the guide channel
58, the screw A may be fastened to the front frame 21
and the bottom frame without bending of the front frame
21 and the frame 41 back. If the screw A is unfastened
from the front frame 21 and the bottom frame 41 in order
to separate the front frame 21 from the bottom frame 41,
the screw A may be conveniently unfastened in the same
manner as the fastening of the screw A to the front frame
21 and the bottom frame 41.

[0054] As is apparent from the above description, a
washing machine having an assembly structure of a front
frame and a bottom frame in accordance with one em-
bodiment of the present invention allows a screw to be
fastened to the front frame and the bottom frame via a
bracket frame inserted into the front frame, thereby pre-
venting the screw from being exposed to the outside of
the front part of the front frame and thus from being dam-
aged, and having excellent fastening force. Further, the
washing machine allows the screw to be guided in a di-
agonal direction from a front lower area to a rear upper
area, thereby improving ease and workability.

[0055] Although various embodiments of the present
invention have been shown and described, it would be
appreciated by those skilled in the art that changes may
be made in these embodiments without departing from
the principles and spirit of the invention, the scope of
which is defined in the claims and their equivalents.

Claims
1. A washing machine comprising:
afrontframe including an extension part extend-

ed rearward from the front frame, and afirst con-
nection part extended upward from the exten-
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sion part;

a bottom frame including a second connection
part extended upward from the bottom frame
and connected to the first connection part
through fastening members; and

bracket frames, each of which includes a guide
channel to guide entry and exit of each of the
fastening members, wherein the bracket frames
are respectively installed in openings formed on
the extension part of the front frame.

The washing machine according to claim 1, wherein
each of the bracket frames further includes a con-
nection mediator part connected to the first connec-
tion part of the front frame.

The washing machine according to claim 1, wherein
each of the bracket frames further includes a flange
part that is supported by a portion of the extension
part of the front frame defining the openings.

The washing machine according to claim 2, wherein
the fastening members are sequentially fastened to
the connection mediator parts of the bracket frames,
the first connection part of the front frame and the
second connection part of the bottom frame.

The washing machine according to claim 2, wherein
the connection mediator parts of the bracket frames,
the first connection part of the front frame and the
second connection part of the bottom frame respec-
tively include forwardly inclined parts.

The washing machine according to claim 1, wherein
the bracket frames are formed through injection
molding using polypropylene.

The washing machine according to claim 1, wherein:

a plurality of latching holes is formed on the ex-
tension part of the front frame; and

the bottom frame further includes a plurality of
latching protrusions respectively inserted into
the plurality of latching holes.

The washing machine according to claim 16, wherein
each fastener is selected from the group comprising
screws, rivets, bolts or pins.
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