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(57) Abrégée/Abstract:
The present invention relates to a washing machine (100) including a cabinet (110) having a base (1.11 ), a tub (120) fixedly
secured to an Inside of the cabinet (110), a drum (130) rotatable provided In the tub (120), a rotation shaft (140) passed through
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(57) Abrege(suite)/Abstract(continued):
the tub (120) from a rear of the drum (130), a bearing housing (150) connected to the rotation shaft (140), a suspension assembly

(170) for buffering and supporting a structure connected to the bearing housing (150), a driving motor (181 ) provided to the
suspension assembly (170) and a power transmission member (182) for transmission of the rotation force from the driving motor
(181) to the rotation shaft (140), thereby permitting to increase a capacity of the washing machine (100) by changing the structure
or the washing machine (100) and Iincrease the rotation efficiency of the drum (130) by providing a driving structure which rotates

the drum (130) and has an increased capacity by thus effects.
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1
WASHING MACHINE HAVING
SUSPENSION MOUNTED MOTOR

Technical Field

The present invention relates to washing machines, and more specifically, to a

~washing machine in which a drum rotating driving structure 1s improved for a tub fixed

type washing machine which has an mncreased washing capacity.
Background Art

In general, the washing machine 1s an appliance for removing various contaminants

from clothes and beddings by using softening action of detergent, friction of water
flow caused by rotation of a pulsator or a drum, 1mpact applied to the laundry, and 50
on. Recent full automatic washing machine carries out a series of courses, such as a
washing course, a rinsing course, a spinning course without intermediate user's

operation.
It is recent trend that demands for drum type washing machine increases gradually,

which, not only can reduce a total height compared to a pulsator type washing machine
in which a washing tub rotates in an upright state, but also does not cause a problem of
laundry entangling and crumpling.

The drum type washing machine is provided with a body cabinet which forms an
exterior of the drum type washing machine, a tub positioned in the body cabinet
suppérted by dampers and springs for holding washing water, and a cylindrical drum

positioned in the tub for holding laundry, wherein the drum is driven by a driving unit

for washing the laundry.
The drum type washing machine causes vibration mevitably due to rotation force of

the drum and eccentricity of the laundry when the drum rotates for washing and

spinning the laundry introduced to the drum, and the vibration generated thus i1s
transmitted to an outside of the washing machine through the tub and the cabinet.

Consequently, in order to prevent the vibration from transmitting to the cabinet
through the drum and the tub, it is essential that spring dampers are provided between
the tub and the cabinet for buffering and moderating the vibration of the tub.

In the meantime, 1in most of cases, the drum type washing machines are installed, not
individually, but according to an installation environment (for an example, a kitchen

sink arrangement, or a built-in environment). Theretore, 1t 18 required that a size of the

drum type washing machine is defined according to an installation environment.

Thus, in a case of the drum type washing machine, change of an inside structure
thereof 1s limited by the springs and the damper structures between the tub and the
cabinet provided for moderating the vibration, and as the washing machine installation
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environment is limited, the size change of the washing machine is also limited.

In the meantime, recently, in order to increase a washing capacity and provide user's
convenience, there are many researches undergoing for increasing the washing capacity of
the washing machine. However, due to above limiting condition, there is many difficulties
for increasing a size of the tub for increasing the washing capacity within a related art drum

type washing machine structure.

Accordingly, there are a variety of structures of washing machines under developing for

increasing the washing capacity.
Disclosure of Invention

Technical Problem

To solve the problems, an object of the present invention is to provide a washing machine
which can increase capacities of a tub and a drum in a state an external size of a related art
drum type washing machine is maintained, and having a driving structure for making

effective rotation of the drum of which size is increased thus.

Technical Solution

To achieve these objects and other advantages and in accordance with the purpose of the
invention, as embodied and broadly described herein, a washing machine includes a tub
provided in a fixed state, a drum rotatably provided in the tub, a rotation shaft passed through
the tub from a rear of the drum, a driving motor for generating power for rotating the driving

motor, and a power transmission member for transmission of rotating force from the driving

motor to the rotation shaft.

According to an embodiment, there is provided a washing machine comprising: a tub to
hold water therein; a drum rotatably provided in the tub; a rotation shaft passed
through the tub from a rear of the drum; a bearing housing for rotatably supporting
the rotation shaft connected to the drum; a suspension assembly connected to the
bearing housing for buffering and supporting vibration of the drum; a driving motor
provided to the suspension assembly for generating power for rotating the rotation

shaft and having a center of rotation separated from a center of rotation of the
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rotation shaft; and a power transmission member for transmission of rotating force
from the driving motor to the rotation shaft, the power transmission member
including a driving pulley mounted to the driving motor, a driven pulley mounted to
the rotation shaft, and a belt for transmission of rotation of the driving pulley to the
driven pulley, wherein the suspension assembly includes brackets extending from the
bearing housing and dampers supporting the brackets, wherein the brackets include
first and second radius-direction brackets extending from a lower portion of the
bearing housing in a radial direction, and first and second axis-direction brackets
respectively connected to the first and second radius-direction brackets and extending
to a front side of the tub, and wherein the driving motor is mounted on one of the first
radius-direction bracket and the second radius direction bracket to send power to the

power transmission member.

Preferably, the driving motor and the power transmission member vibrate together with

vibration of the drum.

Preferably, the power transmission member includes a driving pulley mounted to the

driving motor, a driven pulley mounted to the rotation shaft, and a belt for transmission of

rotation of the driving pulley to the driven pulley.

Preferably, the washing machine further includes a bearing housing for rotatably supporting

the rotation shaft connected to the drum, and a suspension assembly connected to the bearing

housing for buffering and supporting vibration of the drum.

Preferably, the suspension assembly includes first and second vertical brackets extended
down from the bearing housing respectively, first and second horizontal brackets extended
forward from the first and second vertical brackets respectively, and a plurality of dampers

for buffering and supporting the first and second horizontal brackets.

Preferably, the driving motor is positioned between the first vertical bracket and the first

horizontal bracket.

Preferably, the first and second vertical brackets and the first and second horizontal
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brackets are provided 1in symmetry in which the first and second vertical brackets and
the first and second horizontal brackets are extended downward outwardly from a
center of the tub.

Preferably, the driving motor serves as a balance weight ot the drum.

In another aspect of the present invention, a washing machine includes a cabinet
having a base, a tub fixedly secured to an inside of the cabinet, a drum rotatably
provided 1n the tub, a rotation shaft passed through the tub from a rear of the drum, a
bearing housing connected to the rotation shaft, a suspension assembly for butfering
and supporting a structure connected to the bearing housing, a driving motor provided
to the suspension assembly, and a power transmission member for transmission of
rotation force trom the driving motor to the rotation shaft.

Preferably, the suspension assembly includes first and second vertical brackets
extended down from the bearing housing respectively, and first and second horizontal
brackets extended torward trom the first and second vertical brackets respectively, and
the driving motor 1s positioned between the first vertical bracket and the first
horizontal bracket.

Preferably, the first and second vertical brackets are provided 1in symmetry in which
the first and second vertical brackets are extended downward outwardly from a center
of the tub.

Preferably, the driving motor serves as a balance weight ot the drum.

Preferably, the power transmission member includes a driving pulley mounted to the
rotation shaft ot the driving motor, a driven pulley mounted to the rotation shaft, and a
belt for transmission of rotation ot the driving pulley to the driven pulley.

In the laundry machine, the tub may be fixedly supported, or be supported by a
flexible support structure, such as the suspension unit.

Further, the tub may be supported in an interim state between the tixed support and
the flexible support.

That 1s, the tub may be tlexibly supported by the suspension unit or be rigidly
supported. For example, the tub may be supported by the suspensions, be supported by
rubber bushings to provide less tlexible movement than when supported by the sus-
pensions, or be tfixedly supported by being fixed somewhere by screws or so.

For another instance, the cases where the tub 1s supported more rigidly than when
supported by the suspension unit are as follows.

Firstly, the tub may be made intergrally with the cabinet.

Next, the tub may be supported by being tastened by screws, ribets, rubber bushings,
etc. Also, the tub may be welded or bonded to the cabinet. In this cases, the supporting
or fastening members have larger stiftnesses than a stiffness ot the suspension unit

with respect to the main direction of the vibration of the drum.
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The tub may be expanded within the limits of a space in which the tub 1s placed. That
1s, the tub may be expanded until the circumterential surface thereof reaches(or almost
reaches) a side wall or a side trame (for example, a lett or right plate ot a cabinet) re-
stricting the size of the space at least in the lateral direction (the direction laterally per-
pendicular to the axial direction of the rotary shaft when the rotary shaft is horizontally
placed). The tub may be made intergally with the lateral side walls ot the cabinet.

The tub may be tformed to be closer 1n the lateral direction to the wall or the frame
than the drum. For example, the tub may be spaced away from the wall or the frame by
an interval of less than 1.5 times an interval with the drum. Under the condition that
the tub 1s enlarged in the lateral direction, the drum may also be enlarged 1n the lateral
direction. Further, 1f the lateral interval between the tub and drum 1s reduced, the drum
may be expanded in the lateral direction 1n direct proportion. When the lateral interval
between the tub and the drum 1s reduced, the vibration of the drum 1n the lateral
direction may be considered. The weaker the vibration of the drum in the lateral
direction, the more expanded 1s the diameter of the drum. Theretore, the suspension
unit to reduce the vibration of the drum may be designed such that rigidity of the
suspension unit in the lateral direction 1s greater than rigidities ot the suspension unit 1n
other directions. For example, the suspension unit may be designed such that rigidity
of the suspension unit against displacement 1n the lateral direction 1s greatest compared
with rigidities ot the suspension unit against displacements 1n other directions.

Further, the suspension unit may be directly connected to the bearing housing
supporting the rotary shatt. That 1s, the bearing housing comprises a supporting portion
to rotatably support the shaft and an extended portion extended trom the supporting
portion, and the suspension unit i1s attached to the supporting portion of the bearing
housing or the extended portion of the bearing housing.

The suspension unit may include brackets extended in the axial direction. In a front
loading type laundry machine, the brackets may be extended torward, namely towards
a door.

The suspension unit may comprises at least two suspensions which are arranged
distant from each other in the axial direction of the shatt.

The suspension unit may comprise suspensions placed below the shaft for standing
support. The supported object(tor example, the drum) 1s supported by the suspensions
to stand alone.

Alternately, the suspension unit may comprise suspensions placed over the shaft for
hanging support. In this case, the supported object 1s supported to be hung.

The mass center of the vibrating object(for example, a combination of the drum, the
shaft, the bearing housing, and the motor) may be located, with respect to the center ot

the longitudinal length of the drum, at a side where the motor 1s located. In a front
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loading type laundry machine, the mass center may be located behind the longitudinal
center of the drum. In this case, at least one suspension may be placed in front of or
behind the mass center. One suspension may be placed in front ot the mass center and

another suspension behind the mass center.
The tub may be provided with an opening at a rear portion thereot. The drive

assembly may be connected to the tub by a flexible member. The tlexible member may
seal between the tub and the drive assembly to prevent water trom leaking through the
opening of the rear portion of the tub, and allow the drive assembly to move relatively
to the tub. The tlexible member may be made of a tlexible material which can do the
sealing, for example, a gasket material like a tront gasket. In this case, the flexible
member may be referred to as a rear gasket tor convenience. The rear gasket may be
connected to the drive assembly under the condition that the rotation of the rear gasket
at least 1n the rotational direction ot the rotary shaftt is constrained. In one embodiment,
the flexible material may be directly connected to the shaft. In another embodiment,
the flexible material may be connected to a portion of the bearing housing.

Further, a portion of the drive assembly, which is located radially inside the rear
gasket and thus 1s likely to be exposed to the water 1n the tub, may be made so as no to
be corroded by the water. For example, the portion of the drive assembly may be
coated, or be surrounded with a separate member made of plastic such as the tub
back(which will be described below). In a case where the portion of the drive assembly
1s made of metal, the portion may not be directly exposed to water by the coating or the
separate plastic member, and thus corrosion of the portion may be prevented.

Further, the cabinet may not be necessary. For example, 1n a built-in laundry
machine, the laundry machine without the cabinet may be installed within a space of a
wall structure. However, even 1n this case, a tront plate forming the front tace of the

laundry machine may be required.

Advantageous Effects

The present invention has following advantageous ettects.

By changing a structure ot the washing machine, a capacity of the washing machine
can be increased.

Moreover, by providing a driving structure that can rotate the drum having a capacity

increased thus eftectively, a rotation eftficiency of the drum can be improved.

Brief Description of Drawings

The accompanying drawings, which are included to provide further understanding ot
the disclosure and are incorporated 1n and constitute a part ot this application, illustrate
embodiments of the disclosure and together with the description serve to explain the

principle ot the disclosure.
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In the drawings:
FIG. 1 illustrates a perspective view of a washing machine in accordance with a

preferred embodiment of the present invention, schematically.

FIG. 2 illustrates a longitudinal section ot a washing machine in accordance with a
preterred embodiment of the present invention.

FIG. 3 illustrates a perspective view of a driving unit of a washing machine in ac-
cordance with a preferred embodiment of the present invention.

FIG. 4 illustrates a back side view of a driving unit of a washing machine in ac-

cordance with a preferred embodiment of the present invention.

Best Mode for Carrying out the Invention

Reterence will now be made in detail to the specitic embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to retfer to
the same or like parts.

In describing the present invention, names ot elements ot the washing machine are
given taking functions thereof into account. Theretore, the names should not be un-
derstood that the name defines the element technically. Moreover, the names given to
the elements can be called 1n other names 1n this field of art.

FIG. 1 illustrates a perspective view of a washing machine in accordance with a
preferred embodiment ot the present invention schematically, and FIG. 2 illustrates a
longitudinal section of a washing machine in accordance with a preterred embodiment
of the present invention.

Referring to FIGS. 1 and 2, the washing machine 100 includes a cabinet 110 which
forms an exterior of the washing machine 100, a tub 120 fixedly secured to an inside of
the cabinet 110, a drum 130 rotatably positioned in the tub 120, a rotation shatt 140
passed through a rear of the tub 120 and connected to the drum 130, a bearing housing
150 for supporting the rotation shaft 140, a driving unit 180 connected to the rotation
shaft 150 for transmission of rotation force, and a suspension assembly 170 coupled to
the bearing housing 150 tor supporting, and buttering vibration and impact tfrom,
structures connected to the bearing housing 150.

The cabinet 110 includes a base 111 for seating and supporting various components
of the washing machine, and a front panel 112 having a laundry opening 113 formed
therein. In addition to this, the cabinet includes left/right side panels 115 (not shown), a
rear panel 117 and a top panel 118. a door 114 1s provided to the laundry opening 113
in the front panel 112 for opening/closing the laundry opening 113.

The tub 120 1s fastened to the 1nside of the cabinet 110 with additional fasteners (for

an example, screws, bolts and the like). For an example, the tub 120 is fastened to the
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front panel 112, the rear panel 117 and/or left/right side panels 115 (not shown) with
the fasteners and supporting members (not shown).

|57] The tub 120 has an opening 121 1n a front thereot adjacent to the door 114 tor in-
troduction of the laundry. There 1s a tfront gasket 112 between the opening 121 and the
laundry opening 113 for sealing a gap therebetween. In a rear of the tub 120, there 1s a
tub back wall 123 for placing the rotation shaft 140 therein. The tub back wall 123 1s
movably coupled by an annular rear gasket 124 in a rear of the tub 120.

58] The drum 130 1s rotatably provided in the tub 120, has a rear end coupled to the
rotation shaft 140. on an 1nside surtace of the drum 130, there are lifts 132 for moving
the laundry. Along with this, at the front and rear ot the drum 130, there are weight
balancers 134 for balancing the drum 130 to suppress vibration of the drum 130.

[59] The bearing housing 150 is coupled to the tub back wall 123 at the rear of the tub
120. Through an inside ot the bearing housing 150, the rotation shaft 140 coupled to
the drum 130 passes. The bearing housing 150 has bearings (not shown) mounted
thereto for smooth rotation of the rotation shaft 140, and the rotation shaft 140 1s
supported on the bearings.

[160] The suspension assembly 170 includes a damper bracket 171 coupled to the bearing
housing 150, and a damper unit 176 coupled to the damper bracket 171 for buttering
the vibration and impact transmitted to the damper bracket 171.

[61] The damper bracket 171 includes one pair of first and second vertical brackets 172
and 173 extended downward from an outside ot the bearing housing 150 respectively,
and first and second horizontal brackets 174 and 175 coupled to ends of the first and
second vertical brackets 172 and 173 and extended toward the front to the tub 120, re-
spectively.

|62 ] In this instance, it 1s preferable that the first and second vertical brackets 172 and 173
are symmetric with reference to a center of the bearing housing in lett/right directions.
The ftirst and second vertical brackets 172 and 173 are extended downward trom the
center of the bearing housing 150 1n a radial direction.

[63] The damper unit 176 1s mounted between base 111 and the first and second
horizontal brackets 174 and 175 tor supporting the first and second horizontal brackets
174 and 175. The damper unit 176 includes spring dampers 177 for supporting the first
and second horizontal brackets 174 and 175 and damping and absorbing vertical dis-
placement respectively, and oil dampers 178 tor damping horizontal displacement of
the first and second horizontal brackets 174 and 175, respectively.

[164] In this 1nstance, one pair of the spring dampers 177 are vertically mounted between
the base 111 and ends of the tirst and second horizontal brackets 174 and 175 re-
spectively, and one additional spring damper 1s positioned between the bearing housing

150 and the base 111 for supporting the bearing housing 150. The spring dampers 177
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suspend the drum 130 in the tub 120, and butter and damp vertical vibration taking
place when the drum 130 rotates.

The o1l dampers 178 are mounted between centers of the first and second horizontal
brackets 174 and 175 and the base 111 respectively and tilted downward parallel to a
rotation shaft ot the drum 130. The o1l dampers 178 dampen horizontal vibration
taking place when the drum 130 rotates.

The driving unit 180 1s connected to the rotation shatt 140 which 1s passed through
and supported by the bearing housing 150 for transmission of power for rotating the
rotation shaft 140. The driving unit 180 includes a driving motor 181 for generating the
power, and a power transmission member 182 tor transmission of the power trom the
driving motor 131 to the rotation shaftt 140.

The driving unit 180 will be described with reference to the attached drawings.

FIG. 3 illustrates a perspective view of a driving unit of a washing machine in ac-
cordance with a preterred embodiment of the present invention, and FIG. 4 illustrates a
back side view of a driving unit of a washing machine in accordance with a preferred
embodiment of the present invention.

Referring to FIGS. 3 and 4, the driving motor 181 of the driving unit 180 1s mounted
in a space between the first vertical bracket 172 (or the second vertical bracket 173)
and the first horizontal bracket 174 (or the second horizontal bracket 175).

The driving motor 181 1s provided to have a speed thereot controlled by a control
unit (not shown). Since structure and kind of the driving motor are known widely to
persons skilled 1n this art of field, detailed description of the driving motor 181 will be
omitted.

In addition to this, in view of structure, the suspension assembly 170 1s mounted to
support the rear of the drum 130, making the drum 130 to be tilted forward by gravity.
Accordingly, the driving motor 181, mounted 1n rear of the drum 130, serves as a
balance weight of the drum 130, preventing the drum 130 from tilting forward
downwardly.

The power transmission member 182 transmits the rotating force from the driving
motor 181 to the rotation shaft 140. The power transmission member 182 includes a
driving pulley 183 at the driving motor 181, a driven pulley 184, and a belt 185
connecting the driving pulley 183 to the driven pulley 184.

According to the washing machine ot the embodiment, since the tub 120 1s fixedly
secured to the cabinet 110 not to permit shaking of the tub 120, a diameter ot the tub
120 can be made greater, permitting volumes of the tub 120 and the drum 130, sub-
stantially.

Moreover, since the tub 120 1s tfixedly secured to the cabinet 110, if vibration or

impact 1s transmitted to the tub 20 assembled as one unit with the cabinet 110, not only
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the tub 120 1tself 1s shaken by the vibration or impact, but also an effect can be
expected, in which rigidity of the tub 120 1s increased and a whole vibration charac-
teristic of the drum type washing machine can be improved, owing to addition of the
gravity of the cabinet 110 to the tub 120.

Furthermore, the one side supporting ot the drum 130 that rotates increases an inside
volume of the drum 130 further compared to a type in which the drum 130 1s supported
on opposite ends, reducing a number of components as many, permitting to expect 1m-
provement of productivity.

It will be apparent to those skilled in the art that various modifications and variations
can be made 1n the present invention without departing from the spirit or scope of the
invention. Thus, it 1s intended that the present invention cover the modifications and
variations of this invention provided they come within the scope ot the appended

claims and their equivalents.
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CLAIMS:
1. A washing machine comprising:

a tub to hold water therein;

a drum rotatably provided in the tub;

a rotation shaft passed through the tub from a rear of the drum;

a bearing housing for rotatably supporting the rotation shaft connected to
the drum;

a suspension assembly connected to the bearing housing for buffering

and supporting vibration of the drum;

a driving motor provided to the suspension assembly for generating
power for rotating the rotation shaft and having a center of rotation separated from a

center of rotation of the rotation shaft; and

a power transmission member for transmission of rotating torce from the
driving motor to the rotation shaft, the power transmission member including a driving
pulley mounted to the driving motor, a driven pulley mounted to the rotation shatft, and

a belt for transmission of rotation of the driving pulley to the driven pulley,

wherein the suspension assembly includes brackets extending from the

bearing housing and dampers supporting the brackets,

wherein the brackets include first and second radius-direction brackets
extending from a lower portion of the bearing housing in a radial direction, and first and
second axis-direction brackets respectively connected to the first and second radius-

direction brackets and extending to a front side of the tub, and

wherein the driving motor is mounted on one of the first radius-direction
bracket and the second radius direction bracket to send power to the power transmission

member.
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2. The washing machine as claimed in claim 1, wherein the driving motor

and the power transmission member vibrate together with vibration of the drum. -

3. The washing machine as claimed in claim 2, wherein the driving motor

serves as a balance weight of the drum.

4, The washing machine of claim 1, wherein the first and second axis-
direction brackets are provided in symmetry, and extend from the first and second

radius-direction brackets, respectively, toward a front of the washing machine.

. The washing machine of claim 1, wherein the driving motor 1s supported

by the suspension assernbly.

0. The washing machine of claim 1, wherein the driving motor is supported

on the first radius-direction bracket.

7. The washing machine of claim 6, wherein the driving motor is provided
on a first side of the first radius-direction bracket and the power transmission assembly

1s provided on a second side of the first radius-direction bracket, where first and second

sides are opposite sides.
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