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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 5 

100 
119 

1 / 

154%, i4 E» 153 
122 “W i421 

_/114a 
V 115 

(/1138 

152 151 



Patent Application Publication May 7, 2009 Sheet 6 0f 7 US 2009/0113944 A1 
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WASHING MACHINE 

[0001] This application claims the bene?t of the Patent 
Korean Application No. 2007-0057917, ?led on Jun. 13, 
2007, Which is hereby incorporated by reference as if fully set 
forth herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a Washing machine. 
More particularly, the present invention relates to a Washing 
machine capable of performing Washing by reciprocation 
motion. 
[0004] 2. Discussion of the RelatedArt 
[0005] A Washing machine is an electric appliance includ 
ing a motor as a main driving force, Which performs a Wash 
ing, rinsing and spinning cycle to remove dirt on clothes, 
cloth items and beddings (hereinafter, laundry) by using 
detergent and Wash Water. Such the Washing machines may be 
categoriZed based on a Washing type into pulsator types, 
agitator types and drum types. 
[0006] In a pulsator type, a pulsator mounted at a bottom of 
a tub is rotated to perform Washing. This pulsator type may 
consume less electricity With good Washing ef?ciency, com 
pared With the other types. HoWever, the pulsator type may 
cause severe entanglement of laundry and it uses too much 
Wash Water and detergent. In addition, it is dif?cult to add a 
drying function to the pulsator type Washing machine. 
[0007] With almost same principle of Washing as the pul 
sator type, a blade provided in a tub is rotated in an agitator 
type to perform Washing Without the rotation of the tub. 
Among the three types, this agitator type has the best rota 
tional force Which is advantageous to the Washing of big 
laundry and it has less entanglement of laundry because of the 
blade. 
[0008] In the above tWo types, laundry is mixed With deter 
gent by Water currents and a centrifugal force that can be 
gained through the rotational force. 
[0009] In a drum type, Washing is performed by a friction 
force betWeen laundry and Wash Water that is created When 
laundry is lifted and dropped in a drum. As the laundry con 
tacts With the Water only When it is dropped, Water may not be 
?lled in a drum again and thus this drum type can economiZe 
in Water a lot in comparison With the other types. HoWever, it 
takes quite a long time to complete Washing in the drum type 
and the drum type consumes quite electricity. Nevertheless, it 
is advantageous in its structure to add a drying function to the 
drum type and the drum type has the least fabric damage, 
compared With the other tWo types. 
[0010] Such the conventional Washing machines have fol 
loWing disadvantages. 
[0011] First, plural laundry objects may be rotated in the 
conventional Washing machine. As a result, there may be 
entanglement betWeen laundries. 
[0012] Furthermore, fabric of the laundry may be damaged 
by the friction With a tub if the laundry is rotated too much in 
the conventional Washing machine. 
[0013] A still further, an additional laundry preservation 
device is necessary to keep the laundry after Washing and 
drying according to the conventional Washing machine. As a 
result, additional cost and space may be required according to 
the conventional Washing machine. 
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[0014] Last, the conventional Washing machine and the 
laundry preservation device are separate ones. As a result, a 
user should Wait until drying is complete to move the laundry 
to the laundry preservation device, Which is quite inconve 
nient. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed to a 
Washing machine. 
[0016] An object of the present invention is to provide a 
Washing machine capable of causing the least entanglement 
of laundry. 
[0017] Another object is to provide a Washing machine 
capable of reducing fabric damage of the laundry. 
[0018] A still further object is to provide a Washing 
machine capable of preserving Washed laundry. 
[0019] Additional advantages, objects, and features of the 
invention Will be set forth in part in the description Which 
folloWs and in part Will become apparent to those having 
ordinary skill in the art upon examination of the folloWing or 
may be learned from practice of the invention. The objectives 
and other advantages of the invention may be realiZed and 
attained by the structure particularly pointed out in the Written 
description and claims hereof as Well as the appended draW 
ings. 
[0020] 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 
case; a tub mounted in the case to hold Wash Water; a hanger 
disposed above an opening of the tub and hanging laundry 
thereon; and a driving unit to reciprocate the hanger With the 
laundry in a predetermined direction. 
[0021] The driving unit may include a ?rst driving unit to 
reciprocate the hanger With the laundry in a vertical direction 
to submerge at least some portion of the laundry in the Wash 
Water of the tub. 
[0022] The ?rst driving unit may include a disk rotated by 
the motor; a ?rst link rotatably connected With an edge of the 
disk; and a second link connected With the ?rst link and the 
hanger to be reciprocated linearly in a vertical direction by the 
?rst link. 
[0023] Alternatively, the ?rst driving unit may include a 
drum rotated by the motor; and a Wire connected With the 
drum and the hanger, the Wire Wound around or unWound 
from the drum according to a rotational direction of the drum 
to reciprocate the hanger in a vertical direction. The ?rst 
driving unit may include a driving pulley rotated by the 
motor; a driven pulley spaced apart a predetermined distance 
from the driving pulley in a vertical direction; and a belt 
Wound around the driving and driven pulley, connected With 
the hanger, to reciprocate in a vertical direction together With 
the hanger according to a rotational direction of the driving 
pulley. 
[0024] The driving unit may further include a second driv 
ing unit to reciprocate the hanger With the laundry in a hori 
Zontal direction. 
[0025] the second driving unit may include a driving pulley 
rotated by a motor; a driven pulley spaced apart a predeter 
mined distance from the driving pulley in a horiZontal direc 
tion; and a belt Wound around the driving and driven pulley, 
connected With the hanger, to reciprocate in a horiZontal 
direction together With the hanger according to a rotational 
direction of the driving pulley. 
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[0026] According to the Washing machine mentioned 
above, the laundry is Washed only by using the reciprocating 
motion. As a result, the laundry may not be entangled and 
fabric of the laundry may not damage. 
[0027] It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The accompanying draWings, Which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, illus 
trate embodiment(s) of the invention and together With the 
description serve to explain the principle of the invention. In 
the draWings: 
[0029] FIG. 1 is a sectional vieW illustrating a Washing 
machine according to an exemplary embodiment; 
[0030] FIG. 2 is a perspective vieW illustrating a driving 
unit according to the Washing machine; 
[0031] FIG. 3 is a sectional vieW of the Washing machine to 
shoW vertical reciprocating motion of laundry; 
[0032] FIG. 4 is a sectional vieW illustrating another 
example of the vertical reciprocating motion; 
[0033] FIG. 5 is a sectional vieW of the Washing machine to 
shoW a horizontal reciprocating motion of the laundry; and 
[0034] FIGS. 6 and 7 are perspective vieWs illustrating a 
?rst driving unit, respectively. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. Wher 
ever possible, the same reference numbers Will be used 
throughout the draWings to refer to the same or like parts. 
[0036] In reference to the draWings, a Washing machine 
according to an exemplary embodiment Will be described. 
[0037] FIG. 1 is a front sectional vieW illustrating the Wash 
ing machine. FIG. 2 schematically illustrates an inner side of 
the Washing machine. Here, a tub 151 for holding laundry 
therein is omitted on convenience sake. 
[0038] In reference to FIGS. 1 and 2, the Washing machine 
includes a case 100 having a predetermined space. A tub 151 
is mounted in the case 100 and the tub 151 holds Water 
therein. A hanger 130 may be provided above the tub 151 and 
laundry may be hung on the hanger 130. The laundry may 
include a driving unit 110 and 119 provided in the case 100 to 
create a driving force for reciprocating motion of laundry. 
[0039] The case 100 is larger than the tub 151 in a rectan 
gular parallelepiped or cylinder shape. The tub 151 may have 
the rectangular parallelepiped or cylinder shape, too. The tub 
151 holds Wash Water 152 and thus it may be formed of 
anti-corrosion material. As shoWn in FIG. 1, the tub 151 is 
disposed vertically and an opening for laundry introduction is 
provided at a top of the tub 151. The hanger 130 is disposed 
above the opening. As a result, the laundry hung on the hanger 
130 may be submerged in the Wash Water 152. Here, a loWer 
and upper portion and side portions of the tub 151 may be 
supported by a support structure (not shoWn) installed in the 
case 100. 

[0040] The driving unit may include a ?rst driving unit 110 
to reciprocate the hanger 130 and the laundry hung on the 
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hanger 130 in a vertical direction. That is, the laundry may be 
alternatively reciprocated in a vertical direction, such that 
some of the laundry may be submerged in the Wash Water 152 
by the ?rst driving unit 110. As a result, the laundry may be 
Washed in the Wash Water 152 smoothly because of its vertical 
reciprocating motion. 
[0041] The ?rst driving unit 110 may be con?gured of a 
crank mechanism for converting the rotational motion of a 
motor 111 installed in the case 100 into the vertical recipro 
cating motion. Speci?cally, the ?rst driving unit 110 includes 
a disk 112, a ?rst and second link 113 and 114. The disk 112 
is coupled to a rotational shaft of the motor 111. The ?rst and 
second link 113 and 114 may be connected With the disc 112 
serially. The ?rst driving unit 110 may further include a guide 
unit 115 to guide the motion of the ?rst and second link 113 
and 114. The guide unit 115 may be installed at a side surface 
of the case 100 and it has a guide groove 117 extended 
vertically. Here, it is preferable that both opposite ends of the 
guide groove 117 are round-shaped. 
[0042] An end ofthe ?rst link 113 is coupled to the disk 112 
eccentrically. Speci?cally, the end of the ?rst link 113 is 
rotatably coupled to an edge of the disk 112. A ?rst extension 
11311 is extended horiZontally at the ?rst link 113 and the ?rst 
extension 11311 is inserted in the guide groove 117. Because 
of the guide groove 117, the motion of the ?rst link 113 is 
limited and guided. 
[0043] An end of the second link 114 is rotatably coupled to 
the other opposite end of the ?rst link 113. In addition, the 
other opposite end of the second link 114 is connected With 
the hanger 130 through a connection member 120. A second 
extension 11411 is extended horiZontally at the second link 
114 and the second extension 11411 is inserted in the guide 
groove 117. Because of the guide groove 117, the motion of 
the second link 114 is also limited. 
[0044] Ifthe disk 112 is rotated by the motor 111, the end of 
the ?rst link 113 is rotated in the same direction. At this time, 
the other end of the ?rst link 113 is guided by the ?rst exten 
sion 113a and the guide groove 117 to reciprocate. Because of 
the motion of the ?rst link 113, the second link 114 is guided 
by the second extension 1141) and the guide groove 117. Thus, 
the rotational motion of the motor 111 is converted into the 
vertical reciprocating motion by the ?rst driving unit 110 and 
then the hanger 130 is reciprocated vertically together With 
the laundry. 
[0045] The driving unit includes the second driving unit 
119 to reciprocate the laundry hung on the hanger 130 hori 
Zontally. That is, the laundry in a state of being submerged in 
the Wash Water 152 may be alternately reciprocated in a right 
and left direction, that is, a horiZontal direction. As a result, 
the laundry may be Washed in the Wash Water 152 by such the 
alternate motion in the horiZontal direction, that is, the hori 
Zontal reciprocating motion. 
[0046] As mentioned above, the second driving unit 119 is 
connected With the hanger 130, speci?cally, the second link 
114 by the connection member 120. The second driving unit 
119 is con?gured of a driving pulley 124, a driven pulley 123 
and a belt 122 Wound around the pulleys 124 and 123. The 
driving pulley 124 coupled to a rotational shaft of a motor 121 
and the driven pulley 123 is spaced apart a predetermined 
distance from the driving pulley 124 in a horiZontal direction. 
The belt 122 is directly coupled to the hanger 130. The pulleys 
123 and 124 and the motor 121 are mounted at the connection 
member 120. The connection member 120 is connected, pref 
erably, rotatably connected With the second link 114 of the 
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?rst driving unit 110. Accordingly, the vertical reciprocating 
motion of the ?rst driving unit 110 is transmitted to the 
connection member 120 primarily. 
[0047] If the motor 121 and the driving pulley 124 are 
rotated in a clockwise direction, the belt 122 is moved in 
either of a left and right direction. Hence, the hanger 130 
connected With the belt 122 is moved in the either of the left 
or right direction too, together With the laundry. If the motor 
121 and the driving pulley 124 are rotated in a counter 
clockwise direction, the belt 122, the hanger 130 and the 
laundry are rotated in the other direction. Hence, the laundry 
is reciprocated in a horiZontal direction according to the rota 
tion direction of the driving pulley 124. 
[0048] The other elements rather than the above con?gura 
tions Will be described. 
[0049] As shoWn in FIG. 2, the hanger 130 substantially 
includes a ?rst securing part 131 and a second securing part 
132. The ?rst securing part 131 is provided in a loWer portion 
of the hanger 130 to hold the laundry. The second securing 
part 132 is provided in an upper portion of the hanger 130 to 
secure the hanger 130 to the second driving unit 119. The ?rst 
securing part 131 may be provided in plural to Wash plural 
pieces of laundry at one time. At this time, the ?rst securing 
part 131 may be con?gured of a conventional hanger or a 
clothespin (not shoWn). Also, the number and position of the 
?rst and second securing part 131 and 132 may be adjustable 
such that the reciprocating motion of the ?rst and second 
driving unit 110 and 119 may be transmitted to the hanger 
130. 

[0050] There may be installed in the case 100 a heating unit 
154 for supplying hot air to the tub 151 and the case 100 and 
a steam unit 153 for supplying steam to the tub 151 and the 
case 100. The heating unit 154 substantially supplies the hot 
air to the laundry and it includes a ventilation fan (not shoWn) 
for ventilating air and a heater (not shoWn) for heating the air. 
The heating unit 154 is used in a drying cycle in Which the hot 
air is supplied to the laundry to dry the laundry, such that 
drying ef?ciency of the Washing machine may be enhanced. 
The steam unit 153 may substantially supply the steam to the 
laundry and it includes a Water tank (not shoWn), a heater (not 
shoWn) and a noZZle (not shoWn). Water is held in the Water 
tank and the Water is heated by the heater. The steam gener 
ated at the Water tank is supplied to the laundry through the 
noZZle. The steam performs sterilization and Wrinkle removal 
in contact With the laundry. Such the heating unit 154 and the 
steam unit 153 may be provided in the Washing machine in 
plural. 
[0051] An operation of the ?rst and second driving unit 110 
and 119 in the above structure of the Washing machine Will be 
described. 
[0052] FIG. 3 is a front sectional vieW of the Washing 
machine to shoW the vertical reciprocating motion of the 
laundry by the ?rst driving unit. While FIG. 1 shoWs that the 
hanger 130, the connection member 120 and the laundry are 
moved loWest according to the doWnWard motion, FIG. 3 
shoWs that they are lifted highest according to the upWard 
motion. 
[0053] If the hanger 130 is moved doWnWard by the ?rst 
driving unit 110, some portion of the laundry is submerged in 
the Wash Water 152. For good Washing e?iciency, it is pref 
erable that the laundry is submerged fully When the hanger 
130 is moved doWnWard loWest. If the hanger 130 is lifted 
upWard, some portion of the laundry is taken out from the 
Wash Water 152. Of course, the laundry may be submerged in 
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the Wash Water 152 even When the hanger 130 is lifted upWard 
and the laundry may be taken out fully from the Wash Water 
152 When the hanger 130 is lifted upWard. Since the contact 
and friction betWeen the laundry and the Wash Water 152 is 
maximized, it may enhance Washing ef?ciency substantially 
to submerge the laundry in the Wash Water completely and to 
take out the laundry from the Wash Water completely. 
[0054] As shoWn in FIG. 2, a single ?rst driving unit 110 
may be provided in either of the right and left of the hanger 
130. In this case, an auxiliary guide structure may be provided 
in the other portion of the hanger 130 to guide the vertical 
reciprocating motion. It is preferable for the secure vertical 
reciprocating motion of the laundry that the Washing machine 
includes plural ?rst driving unit 220. For example, a pair of 
the ?rst driving units 110 may be coupled to both right and left 
ends of the hanger 130, speci?cally, the connection member 
120, respectively. If then, right and left ends of the connection 
member 120 may be rotatably connected With the second 
links 114 of the pair of the ?rst driving unit 110, respectively. 
[0055] As shoWn in FIGS. 1 and 3, the ?rst driving units 110 
may be drivable in the same phase. Speci?cally, the plural 
motors 111 are rotated in the same phase such that the plural 
?rst and second links 113 and 114, the hanger 130 and the 
laundry may be moved upWard or doWnWard at the same time. 
Here, the hanger 130 may be reciprocated upWard and doWn 
Ward in a state of maintaining level. 
[0056] FIG. 4 is a front sectional vieW of a Washing 
machine to illustrate another example of the vertical recipro 
cating motion of the laundry. 
[0057] In contrast With the operation of the ?rst driving unit 
110 shoWn in FIG. 3, plural ?rst driving units 110 are operated 
in different phases or at least one of the ?rst driving units 110 
are operated in a different phase from the phase of the other 
ones. Speci?cally, if plural motors 111 are rotated in different 
phases, plural ?rst and second links 113 and 114, the hanger 
130 and the laundry may be moved upWard at different 
moments and moved doWnWard at different moments. Also, 
While a set of the links 113 and 114, the hanger 130 and the 
laundry is moved upWard in case at least one of the motors 
111 is rotated in a different phase from the phases of the 
others, the other sets of the links 113 and 114, the hanger 130 
and the laundry may be moved doWnWard. Such the upWard 
and doWnWard motion at different moments may shake the 
laundry in the Wash Water 152. As a result, the contact and 
friction betWeen the laundry and the Wash Water 152 is 
enhanced more only to improve Washing ef?ciency. 
[0058] For example, as shoWn in FIG. 4, if the pair of the 
?rst driving units 110 is installed, the motors 111 are rotated 
in a phase difference of 180 degree. As a result, While a right 
portion of the connection member 120 and the hanger 130 is 
moved doWnWard, a left portion of the connection member 
120 and the hanger 130 may be moved upWard. Here, the 
motor 111 may have a phase difference rather than 180 
degree. 
[0059] Although not shoWn in the draWings, if the connec 
tion member 120 is ring-shaped, more than three ?rst driving 
units 110 may be coupled to the connection member 120. 
Such the ?rst driving units may be arranged With the same 
distance from each other. In this case, as mentioned above, the 
?rst driving units 110 may be driven in the same phase. 
Alternatively, the ?rst driving units 110 may be driven in 
different phases. For example, if the Washing machine 
includes three driving units 110, the three motors 111 may be 
rotated in a phase difference of 120 degree. 
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[0060] FIG. 5 is a front sectional vieW of the Washing 
machine to show the horizontal reciprocating motion of the 
laundry. In reference to FIG. 5, the laundry may be recipro 
cated in a horizontal direction by the second driving unit 119. 
[0061] If the motor 121 is alternatively rotated in a clock 
Wise and counter-clockWise direction, the belt 122 and the 
hanger 130 secured to the belt 122 are moved alternatively in 
a right and left direction, that is, in a vertical direction. As a 
result, the laundry hung on the hanger 130 may be recipro 
cated horizontally. The laundry is shaken in the Wash Water 
152 horizontally by the reciprocating motion and thus the 
laundry is Washed e?iciently by the contact and friction With 
the Wash Water 152. 
[0062] FIG. 6 is a perspective vieW illustrating an example 
of the ?rst driving unit 110. 
[0063] In reference to FIG. 6, the ?rst driving unit 110 
includes a Wire 161 and a drum 162. The drum 162 is secured 
to the rotational shaft of the motor 111 mounted on a side 
surface of the case 100 and the Wire 161 is Wound around the 
drum 162. An end of the Wire 161 is connected With the drum 
162 and the other end of the Wire 161 is connected With the 
hanger 130 through the connection member 120. 
[0064] If the motor 111 is rotated in a clockWise direction, 
the Wire 161 is Wound around the drum 162 and then the 
connection member 120, the hanger 130 and the laundry are 
moved upWard at the same time. If the motor 111 is rotated in 
a counter-clockWise direction, the Wire 161 is unWound from 
the drum 162 and then the connection member 120, the 
hanger 130 and the laundry are moved doWnWard at the same 
time. Of course, it is possible that the Wire 161 is unWound if 
the motor 111 is rotated in a clockWise direction and that the 
Wire 161 is Wound if the motor 111 is rotated in a counter 
clockWise direction. As a result, the ?rst driving unit 110 of 
FIG. 6 may convert the rotational motion of the motor 111 
into the vertical reciprocating motion, that is, the alternative 
motion in an upWard and doWnWard direction of the hanger 
130 and the laundry by using the Wire 161. 
[0065] As mentioned above, the Washing machine may 
include the plural ?rst driving units 110 shoWn in FIG. 6. The 
?rst driving units 110 of FIG. 6 may be moved in identical or 
different phases. Also, at least one of the plural ?rst driving 
units of FIG. 6 may be operated in a different phase. 
[0066] FIG. 7 is a perspective vieW illustrating another 
example of the ?rst driving unit. 
[0067] In reference to FIG. 7, the ?rst driving unit 110 
includes a driving pulley 174, a driven pulley 172 and a belt 
171 Wound around the pulleys 174 and 172. The driving 
pulley 174 is coupled to the rotational shaft of the motor 111 
and the driven pulley 172 is spaced apart a predetermined 
distance from the driving pulley 174. The belt 171 is con 
nected With the hanger 130 through the connection member 
120. The pulleys 174 and 172 and the motor 111 are mounted 
in the cabinet 100. 
[0068] If the motor 111 is rotated in a clockWise direction, 
the connection member 120, the hanger 130 and the laundry 
are moved upWard by the belt 171. If the motor 111 is rotated 
in a counter-clockWise direction, the connection member 
120, the hanger 130 and the laundry are moved doWnWard by 
the belt 171. Of course, it is possible that the belt 171 moves 
the hanger 130 and the laundry doWnWard if the motor 111 is 
rotated in a clockWise direction and that the belt 171 moves 
the hanger 130 and the laundry upWard if the motor 111 is 
rotated in a counter-clockWise direction. Thus, the laundry is 
reciprocated upWard and doWnWard according to the rota 
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tional direction of the motor 111 and the driving pulley 174 in 
the driving unit 111 of FIG. 7. 
[0069] As mentioned above, the Washing machine may 
include the plurality of the ?rst driving units 110 shoWn in 
FIG. 7. These ?rst driving units 110 may be moved in iden 
tical or different phases. Also, at least one of the ?rst driving 
units 110 may be moved in a different phase from the others. 
[0070] Next, the Washing of the Washing machine men 
tioned above Will be described. 
[0071] The Washing is typically con?gured of a Washing, 
rinsing, spinning and drying cycle. HoWever, the Washing 
machine according to the embodiments of this speci?cation 
includes the hanger and it applies the reciprocating motion to 
the laundry. Thus, a preserving cycle may be further per 
formed to preserve the Washed laundry in the Washing 
machine. 
[0072] During the Washing, rinsing and spinning cycle, the 
laundry is reciprocated vertically and horizontally by the 
operation of the ?rst and second driving units 110 and 119. 
While, during the drying and preserving cycle, the laundry 
may be hung on the hanger 130 Without any motion. Even 
during the Washing or rinsing cycle, the laundry submerged in 
the Wash Water may not have any motion applied. For high 
Washing e?iciency, the laundry maintains its being hung for a 
predetermined time period during the Washing cycle such that 
the laundry may absorb the Wash Water 152 enough to be 
activated With the detergent dissolved in the Wash Water. Such 
the cycle may be referenced to as a soaking cycle. Even 
during the rinsing cycle, the laundry is hung Without motion 
for a predetermined time period and remaining detergent and 
dirt may be activated With the Wash Water. As a result, the 
remaining detergent and dirt may be separated from the laun 
dry substantially in the rinsing cycle. 
[0073] In addition, during the Washing cycle, the ?rst and 
second driving units 110 and 119 could reciprocate the laun 
dry and the hanger 130 by speeds greater than speeds in the 
rinsing cycle. That is, the speeds of the reciprocating motions 
of the driving units 110 and 119 during the Washing cycle 
could be greater than the speeds of the reciprocating motions 
thereof in the rinsing cycle. Further, during the Washing cycle, 
the ?rst and second driving units 110 and 119 could recipro 
cate the laundry and the hanger 130 by distances less than 
distances in the rinsing cycle. That is, the distances of the 
reciprocating motions of the driving units 110 and 119 during 
the Washing cycle could be less than the distances of the 
reciprocating motions thereof in the rinsing cycle. By apply 
ing either less reciprocating distances or greater reciprocating 
speeds as mentioned above, the laundry could have a strong 
friction With regard to the Wash Water and thus could be 
Washed ef?ciently. In contrast, relatively long reciprocating 
distances and sloW reciprocating speeds Would be advanta 
geous for the rinsing cycle, Which requires enough contact 
With the Wash Water during a long period of time. Further 
more, if both of the less reciprocating distances and the 
greater reciprocating speeds are applied to the Washing cycle, 
the laundry could vibrate in vertical and horizontal directions 
by the driving units 110 and 119, actually. Therefore, the 
instantaneous and strong friction is maximized, and thus the 
Washing ef?ciency is greatly increased. MeanWhile, like the 
Washing cycle as described above, the less reciprocating dis 
tances and the greater reciprocating speeds could alloW the 
spinning cycle to be more e?icient. 
[0074] The Washing, rinsing spinning, drying and preserv 
ing cycle Will be explained in detail in order. 
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[0075] First, the laundry is hung on the ?rst securing part 
131 of the hanger 130. Here, it is preferable that the hanger 
130 has the plurality of ?rst securing parts 131 such that as 
many pieces of laundry may be Washed at one time. 
[0076] Hence, the Wash Water 152 is supplied to the tub 
151. At this time, detergent and other additives needed in 
Washing may be mixed in the Wash Water 152. 
[0077] Once the supplying of the Wash Water 152 is com 
plete, the laundry is reciprocated upWard and doWnWard, in 
other Words, vertically and horizontally by the ?rst and sec 
ond driving units 110 and 119, Which is the starts of the 
Washing cycle. The Washing during the Washing cycle Will be 
performed as folloWing Ways. 
[0078] First, the ?rst and second driving units 110 and 119 
may be operated at the same time. That is, the laundry is 
reciprocated vertically by the ?rst driving unit 110 and hori 
zontally by the second driving unit 119 simultaneously. 
[0079] Second, only the ?rst driving unit 110 is operated 
Without the operation of the second driving unit 119. That is, 
Without the horizontal reciprocating motion, the laundry is 
reciprocated only vertically. 
[0080] Last, only the second driving unit 119 is operated 
Without the operation of the ?rst driving unit 110, that is, 
Without the vertical motion, the laundry is reciprocated only 
horizontally. The ?rst driving unit 110 moves the laundry 
doWnWard primarily to submerge at least some portion of the 
laundry in the Wash Water 152. The submerged laundry is 
reciprocated only horizontally in the Wash Water 152 by the 
second driving unit 119, Without additional operation of the 
?rst driving unit 110. 
[0081] All or at least one of the above three Washing Ways 
may be performed repeatedly during the Washing cycle, 
regardless of the order. As a result, friction groWs betWeen the 
laundry and the Wash Water 152 to be activated With the 
detergent such that dirt of the laundry may be removed. As 
mentioned above, the soaking cycle may be performed in the 
middle of the Washing cycle, in Which the laundry is left in the 
Wash Water 152 Without any motion. Here, it is preferable to 
enhance Washing ef?ciency substantially that the soaking 
cycle is performed in a primary period of the Washing cycle. 
[0082] Hence, the Wash Water including dirt is discharged 
from the tub 151 and clean Wash Water is supplied to the tub 
151 to remove remaining detergent and dirt of the laundry. 
Also, fabric softener may be added to the clean Wash Water. 
During the rinsing cycle, the laundry may be reciprocated by 
the ?rst and second driving unit 110 and 119 in the three Ways 
explained above. At this time too, all or at least one of the 
three Ways may be performed repeatedly, regardless of the 
order. Accordingly, the remaining detergent and dirt may be 
removed from the laundry e?iciently. 
[0083] In the spinning cycle, the Wash Water 152 used in the 
rinsing cycle is discharged. Similar to the Washing and rinsing 
cycle, that is, similar as the laundry is reciprocated vertically 
and horizontally according to the three Ways mentioned 
above, the moisture is removed from the laundry in the spin 
ning cycle. 
[0084] It is preferable in the drying or preserving cycle that 
the laundry maintains its hanging. In the drying cycle, the 
heating unit 154 supplies hot air to the laundry to dry the 
laundry quickly and the steam unit 153 supplies steam to the 
tub 151 to sterilize and refresh the laundry. The laundry may 
be reciprocated vertically and horizontally such that this hot 
air and steam may be in contact With the laundry uniformly. 
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[0085] Once the drying of the laundry is complete, the 
laundry is moved to another separate preservation device and 
it may be preserved for a long time. 
[0086] The Washing machine according to the embodi 
ments has folloWing advantageous effects. 
[0087] First, the Washing machine uses only the reciprocat 
ing motion. As a result, the laundry may not be entangled each 
other. Furthermore, the laundry is in contact With only the 
Wash Water according to the embodiments. Compared With 
the conventional Washing machines that use the contact and 
friction With the tub, fabric damage of the laundry may be 
reduced according to the Washing machine of the embodi 
ments. A still further, the Washed laundry may be preserved 
for a relatively long time in the Washing machine, Which is 
quite convenient. 
[0088] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
present invention Without departing from the spirit or scope of 
the inventions. Thus, it is intended that the present invention 
covers the modi?cations and variations of this invention pro 
vided they come Within the scope of the appended claims and 
their equivalents. 

What is claimed is: 
1. A Washing machine comprising: 
a case; 

a tub mounted in the case to hold Wash Water; 
a hanger disposed above an opening of the tub and hanging 

laundry thereon; and 
a driving unit to reciprocate the hanger With the laundry in 

a predetermined direction to Wash the laundry. 
2. The Washing machine of claim 1, Wherein the driving 

unit comprises a ?rst driving unit to reciprocate the hanger 
With the laundry in a vertical direction to submerge at least 
some portion of the laundry in the Wash Water of the tub. 

3. The Washing machine of claim 2, Wherein the ?rst driv 
ing unit is con?gured of a crank mechanism to convert a 
rotational motion of a motor into the linear reciprocating 
motion of the hanger in a vertical direction. 

4. The Washing machine of claim 2, Wherein the ?rst driv 
ing unit comprises: 

a disk rotated by the motor; 
a ?rst link rotatably connected With an edge of the disk; and 
a second link connected With the ?rst link and the hanger to 

be reciprocated linearly in a vertical direction by the ?rst 
link. 

5. The Washing machine of claim 4, Wherein the ?rst driv 
ing unit further comprises a guide unit to guide the motion of 
the ?rst and second links. 

6. The Washing machine of claim 5, Wherein the guide unit 
comprises, 

a guide groove extended vertically to hold ?rst and second 
extensions extended from the ?rst and second links, 
respectively. 

7. The Washing machine of claim 2, Wherein the ?rst driv 
ing unit comprises, 

a drum rotated by the motor; and 
a Wire connected With the drum and the hanger, the Wire 
Wound around or unWound from the drum according to 
a rotational direction of the drum to reciprocate the 
hanger in a vertical direction. 

8. The Washing machine of claim 2, Wherein the ?rst driv 
ing unit comprises, 
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a driving pulley rotated by the motor; 
a driven pulley spaced apart With a predetermined distance 

from the driving pulley in a vertical direction; and 
a belt Wound around the driving and driven pulley and 

connected With the hanger, to reciprocate in a vertical 
direction together With the hanger according to a rota 
tional direction of the driving pulley. 

9. The Washing machine of claim 2, Wherein the driving 
unit comprises a plurality of ?rst driving units. 

10. The Washing machine of claim 2, Wherein the driving 
unit comprises a pair of ?rst driving units provided in right 
and left of the hanger, respectively. 

11. The Washing machine of claim 9, Wherein the plurality 
of the ?rst driving units move the hanger upWard and doWn 
Ward at the same moment. 

12. The Washing machine of claim 9, Wherein the plurality 
of the ?rst driving units move the hanger upWard at different 
moments, and move the hanger doWnWard at different 
moments. 

13. The Washing machine of claim 1, Wherein the driving 
unit further comprises a second driving unit to reciprocate the 
hanger With the laundry in a horizontal direction. 

14. The Washing machine of claim 13, Wherein the second 
driving unit comprises, 

a driving pulley rotated by a motor; 
a driven pulley spaced apart a predetermined distance from 

the driving pulley in a horizontal direction; and 
a belt Wound around the driving and driven pulley and 

connected With the hanger, to reciprocate in a horizontal 
direction together With the hanger according to a rota 
tional direction of the driving pulley. 

15. The Washing machine of claim 14, Wherein the second 
driving unit further comprises, 

a connection member connected With the ?rst driving unit, 
the connection member alloWs the driving and driven 
pulleys to be mounted thereto. 
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16. The Washing machine of claim 1, further comprising a 
heating unit provided in the case to supply hot air to the tub. 

17. The Washing machine of claim 1, further comprising a 
steam unit provided in the case to supply steam to the tub. 

18. The Washing machine of claim 13, Wherein While the 
?rst driving unit is vertically reciprocating the hanger and the 
laundry, the second driving unit is horizontally reciprocating 
the hanger and the laundry. 

19. The Washing machine of claim 13, Wherein the ?rst 
driving unit vertically reciprocates the hanger and the laundry 
Without the horizontal reciprocating motion of the second 
driving unit. 

20. The Washing machine of claim 13, Wherein the second 
driving unit horizontally reciprocates the hanger and the laun 
dry Which is submerged in the Wash Water, Without the verti 
cal reciprocating motion of the ?rst driving unit. 

21. The Washing machine of claim 13, Wherein the ?rst and 
second driving unit vertically and/ or horizontally recipro 
cates the laundry during a Washing, rinsing and spinning 
cycle, and the ?rst and second driving unit stop during a 
drying or preserving cycle. 

22. The Washing machine of claim 13, Wherein speeds of 
reciprocating motions of the ?rst and second driving units 
during a Washing cycle is greater than speeds of the recipro 
cating motions thereof in a rinsing cycle. 

23. The Washing machine of claim 13, Wherein distances of 
reciprocating motions of the ?rst and second driving units 
during a Washing cycle is less than distances of the recipro 
cating motions thereof in a rinsing cycle. 

24. The Washing machine of claim 13, Wherein the ?rst and 
second driving units vibrates the laundry in the vertical and 
horizontal directions during a Washing cycle. 

25. The Washing machine of claim 2, Wherein the ?rst 
driving unit moves the hanger upWard to take out the laundry 
from the Wash Water completely, and moves the hanger doWn 
Ward to submerge the laundry in the Wash Water completely. 

* * * * * 


