
II I I I I II VIII VIII IlilI IIII IIII *166166* DRUM TYPE WASHING MACHINE
Field of the Invention II~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII  *G00002 *
5 The present invention relates to a drum type washing  machine for
performing washing, rinsing and water-extracting  processes by rotating a
rotary drum accommodating laundry  therein. 10 Background of the Invention
With regard to a drum type washing machine, a rotary  drum is disposed in a
water tub such that its rotational  axis is horizontally oriented or
slanted with respect to the 15 horizontal direction, and thus laundry and
water in the  rotary drum tend to gather in the lower portion of the drum.
Accordingly, when the rotary drum is rotated after loading  laundry
therein, the rotary drum tends to vibrate.  Particularly, if laundry is
unbalanced toward one portion of 20 the rotary drum during a
water-extracting process in which  the rotary drum is rotated at a high
speed, the water tub  accommodating the rotary drum therein would vibrate
considerably. In order to eliminate the vibration generated  by rotating
the rotary drum, one approach has been suggested 



25 to support the water tub with a vibration damper having a  high shock
absorbing capacity, thereby reducing the  -1 amplitude of vibration (see
Japanese Patent Laid-Open  Application No. 1994-327892, pp. 2 to 4, Fig.
1). In the rear portion of the water tub accommodating the  rotary drum
therein, since a bearing for holding in place a  5 rotating shaft of the
rotary drum, a drum driving motor, and so forth are disposed, the center of
gravity is biased  towards the rear portion of the washing machine. To
support  the water tub constructed in such manner, the vibration  damper
can be disposed below the center of gravity. However, 10 the water tub is
very unstable since the water tub which  accommodates therein the rotary
drum in which laundry and  water move around is supported at a
non-equilibrium position  with respect to the center of gravity.
Accordingly, a  balancing weight is disposed in the front portion of the 15
water tub to balance the front weight with the rear weight,  and the
vibration damper is disposed below the center of the  water tub. Further,
the upper portion of the water tub is  elastically biased upwardly by
multiple tensioned spring  members in order to maintain a balance of the
water tub 20 whose center of gravity is continuously shifted throughout  



the rotation of the rotary drum. In the above-described conventional
structure,  numerous components are necessary in order to maintain the
balance of the water tub and absorb the vibration thereof. 25 In
particular, among the components, the balancing weight  and the like are
considerably heavy. As a result, the gross  -2 weight of the drum type
washing machine becomes  significantly large. Therefore, transporting such
a drum  type washing machine would require a high degree of labor,  which
would then increase the overall cost of such a washing  5 machine. Summary
of the Invention It is, therefore, an object of the present invention  10
to provide a drum type washing machine having a supporting  structure
capable of not only maintaining the balance of a  water tub accommodating a
rotary drum therein but also  effectively eliminating the vibration of the
water tub  without causing an increase in the weight of the water tub. 15
In accordance with a first preferred embodiment of the  present invention,
there is provided a drum type washing  machine including: a housing; a
water tub unit accommodated  in the housing, the water tub unit having: a
cylindrical  



water tub having a bottom; a cylindrical rotary drum having 20 a bottom,
and being accommodated in the cylindrical water  tub; a rotating shaft
fixed at a center of a lower surface  of the bottom of the cylindrical
rotary drum; a bearing for  supporting the rotating shaft, the bearing
being fixed to a  lower surface of the bottom of the cylindrical water tub;
25 and a drum driving motor coupled to the rotating shaft; at  least one
vibration damper, a lower portion of said at least  -3 one vibration damper
being fixed at a base portion of the  housing; and a biasing member,
wherein said at least one  vibration damper supports the water tub unit at
a first  position, the first position being located closer to a front 5
side of the housing than a center of gravity of the water  tub unit is, and
the biasing member elastically biases the  water tub unit toward at least
the front side of the housing  at a second position higher than the first
position. In the above configuration, the water tub unit  10 accommodating
the rotary drum therein is supported by the  vibration damper which is
disposed below the water tub unit  such that its position is located closer
to the front side  of the housing than the center of gravity of the water
tub  unit is. Therefore, the weight of the' water tub unit is 



15 supported by the vibration damper while suppressing the  vibration of
the water tub unit at the same time. Further,  since the water tub unit is
supported at the position  located closer to the front side of the housing
than the  center of gravity is, the water tub unit tends to fall back 20
toward the rear side of the washing machine. Such tendency,  however, is
offset by the biasing member, which elastically  biases the upper portion
of the water tub unit toward the  front of the housing. Therefore, the
water tub unit can be  maintained in a predetermined position in the
housing of the 25 washing machine while suppressing the vibration of the
upper  portion of the water tub unit, thereby realizing a reduction  -4 of
vibration level. In accordance with a second preferred embodiment of the
present  invention, there is provided a drum type washing machine
comprising: a  housing; a water tub unit accommodated in the housing, the
water tub unit 5 including: a cylindrical water tub having a bottom; a
cylindrical rotary drum  having a bottom, and being accommodated in the
cylindrical water tub; a  rotating shaft fixed at a center of a lower
surface of the bottom of the  cylindrical rotary drum; a bearing for
supporting the rotating shaft, the  bearing being fixed to a lower surface
of the bottom of the cylindrical water 10 tub; and a drum driving motor
coupled to the rotating shaft; a pair of left  



and right vibration dampers, lower portions of the pair of vibration
dampers  being fixed at a base portion of the housing and upper portions of
the pair of  vibration dampers being coupled to a lower portion of the
water tub unit;  and a biasing member installed between a rear side of the
housing and a 15 lower rear surface of the water tub unit, wherein the pair
of vibration  dampers support the water tub unit at a first position, the
first position  being located closer to a front side of the housing than a
center of gravity of  the water tub unit is, and the biasing member
elastically biases the water  tub unit toward at least the rear side of the
housing at a second position 20 lower than the first position the second
position being an installation point  of the biasing member on the lower
rear surface of the water tub unit, and  wherein the pair of vibration
dampers serve to support the weight of the -5 water tub unit, while the
biasing member serves to prevent the water tub  unit from being toppled
toward the rear side of the housing. In the above configuration, the water
tub unit's tendency to fall back  toward the rear side of the housing is
suppressed by the biasing member. 5 Therefore, the water tub unit can be
maintained in the predetermined  position in the housing of the washing
machine while suppressing the  -5a vibration of the lower portion of the
water tub unit, thereby realizing a  reduction of vibration level. In
accordance with a third preferred embodiment of the present  



invention, there is provided a drum type washing machine comprising: a 5
housing; a water tub unit accommodated in the housing, the water tub unit
including: a cylindrical water tub having a bottom; a cylindrical rotary
drum  having a bottom, and being accommodated in the cylindrical water tub;
a  rotating shaft fixed at a center of a lower surface of the bottom of the
cylindrical rotary drum; a bearing for supporting the rotating shaft, the
10 bearing being fixed to a lower surface of the bottom of the cylindrical
water  tub; and a drum driving motor coupled to the rotating shaft; a pair
of left  and right vibration dampers, lower portions of the pair of
vibration dampers  being fixed at a base portion of the housing and upper
portions of the pair of  vibration dampers being coupled to a lower portion
of the water tub unit ; 15 and a first biasing member; and a second biasing
member installed between  a rear side of the housing and a lower rear
surface of the water tub unit,  wherein the pair of vibration dampers
support the water tub unit at a first  position, the first position being
located closer to a front side of the housing  than a center of gravity of
the water tub unit is, the first biasing member 20 elastically biases the
water tub unit toward at least the front side of the  housing at a second
position higher than the first position and the second  biasing member
elastically biases the water tub unit toward at least the  -6 rear side of
the housing at a third position lower than the first position, the  third
position being an installation point of the second biasing member on  the
lower rear surface of the water tub unit, and wherein the pair of 



vibration dampers serve to support the weight of the water tub unit, while
5 the biasing members serve to prevent the water tub unit from being topped
toward the rear side of the housing. -6a In the above configuration, the
water tub unit  accommodating the rotary drum therein is supported by the
vibration damper that is located below the water tub unit  such that its
position is located closer to the front side 5 of the housing than the
center of gravity of the water tub  unit is. Therefore, the weight of the
water tub unit is  supported by the vibration damper while suppressing the
vibration of the water tub unit. Further, since the water  tub unit is
supported at the first position located closer 10 to the front side of the
housing than the center of gravity  is, the water tub unit tends to fall
back toward the rear  side of the washing machine. Such tendency, however,
is  offset by the first biasing member which elastically biases  the upper
portion of the water tub unit towards the front 15 side of the housing and,
also by the second biasing member  which elastically biases the water tub
unit to at least the  rear side of the housing at the third position lower
than  the first position where the water tub is supported by the  vibration
damper. Therefore, the water tub unit can be 



20 maintained in a predetermined position in the housing of the  washing
machine while suppressing the vibration of the upper  and the lower portion
of the water tub unit, thereby  realizing a reduction of vibration. In the
first to the third preferred embodiments of the  25 present invention, the
water tub unit is disposed in the  housing such that a front side of the
rotating shaft of the  -7 rotary drum is located higher than a rear side
thereof. In  such a case, it is possible to elastically maintain the  water
tub unit more effectively in a predetermined position,  thereby realizing a
reduction of vibration. 5 In accordance with the present invention, the
water  tub unit whose center of gravity lies near the rear side can  be
supported in the housing of the washing machine while its  balance is well
maintained. Further, it is possible to  construct a vibration dampening
structure for effectively 10 suppressing the vibration of the water tub
unit by using an  elastic support. Brief Description of the Drawings 15 The
above and other objects and features of the  present invention will become
apparent from the following  description of the preferred embodiments given
in  



conjunction with the accompanying drawings, in which: Fig. 1 is a cross
sectional view showing a supporting  20 structure of a drum type washing
machine in accordance with  a preferred embodiment of the present
invention; Fig. 2 presents a front -view of the supporting  structure; and
Fig. 3 shows a front view showing the configuration of  25 a vibration
damper used in the supporting structure. -8 Detailed Description of the
Preferred Embodiments Figs. 1 and 2 show a supporting structure for
supporting water tub unit 5 in drum type washing machine 1  5 in accordance
with a preferred embodiment of the present invention. Water tub unit 5
includes rotary drum 2, water  tub 3 accommodating rotary drum 2 therein,
rotating shaft 2a  connected to the rotary drum 2 such that bearing 68
holds in  place rotary drum 2's rotating shaft 2a. The bearing 68 is 10
mounted on a lower surface of a bottom of water tub 3, and  drum driving
motor 7 is connected to rotating shaft 2a.  Water tub unit 5 is slantingly
disposed in housing 6 of  washing machine 1 with its front portion raised,
and the  weight of water tub unit 5 is supported by a pair of left 15 and
right vibration dampers 70 installed at the base portion  



of housing 6. Since water tub unit: 5 has heavy components,  such as
bearing 68 and drum driving motor 7 near a lower  surface of a bottom
thereof, the center of gravity of water  tub unit 5 lies near the lower
surface of the bottom of 20 water tub unit 5, and vibration dampers 70 for
supporting  water tub unit 5 are disposed below water tub unit 5 such  that
their locations are located closer to the front side of  housing 6 than the
center of gravity of water tub unit 5.  Further, first coil spring (first:
biasing member) 71 is 25 installed between upper supporting metallic part
75 fixed on  the upper portion of water tub 3 and the top side of housing
-9 6 so that water tub unit 5 is elastically biased toward the  top front
portion of housing 6. First coil spring 71  prevents water tub unit 5,
which is supported by vibration  dampers 70 disposed at a position located
closer to the 5 front side of housing 6 than the center of gravity of water
tub unit 5 and toward the front side of housing 6, from  falling back
toward the rear side of housing 6. Further, in  addition to first coil
spring 71, second coil spring (second  biasing member) 72 is installed
between the rear side of 10 housing 6 and the lower rear surface of water
tub unit 5,  wherein the installation point of second coil spring 72 on  



the lower rear surface of water tub unit 5 is at a lower  level than the
supporting position in the water tub unit 5  by vibration dampers 70. By
means of second coil spring 72, 15 the tendency of water tub unit 5 to fall
back toward the  rear side can be more securely prevented. As shown in Fig.
3, each of vibration dampers 70  includes oil damping device 78 and coil
spring device 79,  wherein the two elements are coaxially disposed and oil
20 damping device 78 is fabricated by filling a cylinder with  oil and
sealing it. Further, coil spring device 79 is  installed at the lower
portion of oil damping device 78 such  that it can extend and compress. As
for the piston rod 84,  around which coil spring device 79 is disposed, its
free end 25 is fixed on supporting table 73 via buffering material 77.
Further, while one end of supporting shaft 85, which is a  -10 part of oil
damping device 78, is fixed at the top portion  of oil damping device 78,
the other end of supporting shaft  85 is fixed at the lower supporting
metallic part 74 via  buffering material 77. 5 Rotary drum 2 is slantingly
disposed such that its  rotational axis is declined from the front side
corresponding to its opening, and toward the rear side  



corresponding to its base portion. Therefore, a user only  needs to bend
his/her waist slightly to load and unload 10 laundry after opening door 9
installed at inclined surface  6a formed on the front side of housing 6.
Further, since it  is no longer necessary to secure too much clearance
space in  front of washing machine 1, it can. be installed in a small
space of a bathroom or the like. 15 In the above configuration, water tub
unit 5 is  maintained in a predetermined position in the manner as
follows: the weight of water tub unit 5 is supported by  vibration dampers
70; the tendency of water tub unit 5 to  fall back due to its supporting
position ahead of the center 20 of gravity is offset elastically by first
coil spring 71  while second coil spring 72 supplements to this supporting.
Further, since water tub unit 5 is elastically supported by  vibration
dampers 70 and first and second coil springs 71  and 72 respectively, the
vibration of the upper and the 25 lower portion of water tub unit 5
accompanying the rotation  of rotary drum 2 can be suppressed, and, at the
same time,  -11 suppressing the transmission of the vibration to housing 6
of washing machine 1 as well. In drum type washing machine 1 having
aforementioned  



construction, by starting an operation after loading laundry  5 into rotary
drum 2 by opening door 9 installed at the front portion of housing 6, water
fills water tub 3 from water  supply unit 12 up to a predetermined water
level  corresponding to the laundry amount. Thereafter, rotary  drum 2 is
driven to rotate by drum driving motor 7, thereby 10 executing washing,
rinsing and water-extracting processes in  order. In accordance with the
present invention discussed  heretofore, by supporting the weight of the
water tub  accommodating the rotary drum therein at a position away 15 from
its center of gravity by means of the vibration dampers,  and by
elastically biasing the water tub at another position,  the water tub unit
is maintained in. a predetermined position.  Therefore, a vibration caused
by the rotation of the rotary  drum can be effectively prevented from being
transmitted to 20 the housing of the main body. In particular, the present
invention can be applied to a drum type washing machine,  which has a water
tub unit slantingly disposed to make  easier loading and unloading of
laundry. While the invention has been shown and described with  25 respect
to the preferred embodiment, it will be understood  by those skilled in the
art that various changes and  



-12 modifications may be made without departing from the spirit  and scope
of the invention as defined in the following  claims. -13 LLOYD WISE
Claims: 1. A drum type washing machine comprising:  a housing; 5 a water
tub unit accommodated in the housing, the water tub unit  including: a
cylindrical water tub having a bottom; a cylindrical rotary drum having a
bottom, and being  accommodated in the cylindrical water tub; 10 a rotating
shaft fixed at a center of a lower surface of the bottom of  the
cylindrical rotary drum; a bearing for supporting the rotating shaft, the
bearing being fixed  to a lower surface of the bottom of the cylindrical
water tub; and a drum driving motor coupled to the rotating shaft; 1s a
pair of left and right vibration dampers, lower portions of the pair of
vibration dampers being fixed at a base portion of the housing and upper
portions of the pair of vibration dampers being coupled to a lower portion
of the  water tub unit; and 



a biasing member installed between a rear side of the housing and a  20
lower rear surface of the water tub unit, wherein the pair of vibration
dampers support the water tub unit at a first  position, the first position
being located closer to a front side of the housing than  a center of
gravity of the water tub unit is, and the biasing member elastically
biases the water tub unit toward at least the rear side of the housing at a
-14 LLOYD WISE  second position lower than the first position the second
position being an installation point of the biasing member on the lower
rear surface of the water  tub unit, and wherein the pair of vibration
dampers serve to support the weight of the  5 water tub unit, while the
biasing member serves to prevent the water tub unit  from being toppled
toward the rear side of the housing. 2. A drum type washing machine
comprising:  a housing; 10 a water tub unit accommodated in the housing,
the water tub unit  including: a cylindrical water tub having a bottom; a
cylindrical rotary drum having a bottom, and being  accommodated in the
cylindrical water tub; 15 a rotating shaft fixed at a center of a lower
surface of the bottom of  the cylindrical rotary drum; 



a bearing for supporting the rotating shaft, the bearing being  fixed to a
lower surface of the bottom of the cylindrical water tub; and  a drum
driving motor coupled to the rotating shaft; 20 a pair of left and right
vibration dampers, lower portions of the pair of  vibration dampers being
fixed at a base portion of the housing and upper  portions of the pair of
vibration dampers being coupled to a lower portion of the  water tub unit;
and a first biasing member; and -15 LLOYD WISE  a second biasing member
installed between a rear side of the housing and a lower rear surface of
the water tub unit, wherein the pair of vibration dampers support the water
tub unit at a first  position, the first position being located closer to a
front side of the housing than  5 a center of gravity of the water tub unit
is, the first biasing member elastically biases the water tub unit toward
at least the front side of the housing at a  second position higher than
the first position and the second biasing member  elastically biases the
water tub unit toward at least the rear side of the housing  at a third
position lower than the first position, the third position being an io
installation point of the second biasing member on the lower rear surface
of the  water tub unit, and wherein the pair of vibration dampers serve to
support the weight of the  water tub unit, while the biasing members serve
to prevent the water tub unit  



from being toppled toward the rear side of the housing. 15 3 The washing
machine of any one of claims 1 and 2, wherein the water  tub unit is
disposed in the housing such that a front side of the rotating shaft of
the rotary drum is located higher than a rear side thereof. 20 4. The
washing machine of any one of claims 1 and 2, wherein each of the  pair of
vibration dampers has an oil damping device and a coil spring device,  the
oil damping device and the coil spring device being coaxially disposed. -16


