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(57) ABSTRACT 

A damper for damping vibration and a Washing machine 
having the same are disclosed. The damper includes a 
damper cylinder; a shaft inserted into the damper cylinder 
through one end of the damper cylinder, and reciprocating in 
the lengthWise direction of the damper cylinder; and a 
friction member provided on the shaft for damping vibration 
generated by friction With the inner Wall of the damper 
cylinder, and moving vertically to the lengthWise direction 
of the damper cylinder. The damper adjusts damping force 
thereof according to vibrated states of an object to be 
vibrated, and has an improved vibration-damping effect. 
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FIG. 9B 
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DAMPER FOR DAMPING VIBRATION AND 
WASHING MACHINE HAVING THE SAME 

[0001] This application claims the bene?t of Korean 
Patent Application Nos. 10-2004-0054423, 10-2004 
0054424, 10-2004-0054425 and 10-2004-0054426, ?led on 
Jul. 13, 2004, Which are hereby incorporated by references 
as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a damper for 
damping vibration, and more particularly, to a damper, the 
damping force of Which is adjustable, and a Washing 
machine having the same. 

[0004] 2. Discussion of the Related Art 

[0005] Generally, a Washing machine performs Washing, 
rinsing, and dehydrating operations by ?lling the loWer 
portion of the inside of a tub With Water and detergent, 
placing laundry in a drum installed in the tub, and rotating 
the drum. 

[0006] Such a Washing machine is an apparatus for elimi 
nating dirt from laundry using proper detergent and 
mechanical force. 

[0007] Accordingly, the Washing machine usually com 
prises a cabinet forming an external appearance, an outer tub 
provided in the cabinet for containing Washing Water, and an 
inner tub rotatably provided in the outer tub for containing 
laundry. 

[0008] Particularly, a Washing machine in Which a rotary 
shaft of the inner tub is approximately horiZontal With the 
ground is referred to as a drum Washing machine. 

[0009] With reference to FIG. 1, the drum Washing 
machine is an apparatus for eliminating dirt from laundry by 
rotating a drum using the driving force of a motor under the 
condition that detergent, Washing Water and laundry are 
placed in the drum installed horiZontally With the bottom of 
a cabinet. The drum Washing machine minimiZes entangle 
ment of the laundry and damage to the laundry, consumes a 
small quantity of the Washing Water, and has laundry-beating 
and rubbing effects. 

[0010] More speci?cally, the drum Washing machine com 
prises the cabinet 10 forming an external appearance, a tub 
20 provided in the cabinet 10, and the drum 30 rotatably 
provided in the tub 20. 

[0011] Here, an opening for placing the laundry in the 
cabinet 10 is formed through the front surface of the cabinet 
10, and a door 11 for opening and closing the opening is 
installed at the opening. 

[0012] A rotating device 40, such as a motor, for rotating 
the drum 30 is installed in the rear of the tub 20. 

[0013] The tub 20 is horiZontally installed in the cabinet 
10 by suspension springs 50 for connecting the ceiling of the 
cabinet 10 and the upper part of the tub 20, and a damper 60 
for connecting the bottom of the cabinet 10 and the loWer 
part of the tub 20 is installed on the loWer part of the cabinet 
10. 
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[0014] The damper 60 is a unit for damping the vibration 
of the tub 20 generated due to the rotation of the drum 30. 
The damper 60 usually comprises a damper cylinder having 
a cylindrical shape, a shaft inserted into the damper cylinder 
and reciprocating, and a friction member ?xed to the shaft. 

[0015] Here, the friction member reduces the vibration of 
the tub 20 by means of the friction With the damper cylinder. 

[0016] The above drum Washing machine sequentially or 
selectively performs Washing, rinsing, and dehydrating 
operations, thereby Washing the laundry. 

[0017] When the dehydrating operation of the drum Wash 
ing machine is started, the drum 30 is rotated at a high speed 
by the rotating device 40, thus dehydrating the laundry. 

[0018] In an initial stage of the dehydrating operation, i.e., 
in the initial driving of the rotating device 40 and the drum 
30, the tub 20 is excessively vibrated (hereinafter, referred to 
as “excessively vibrated state”). 

[0019] As the spin speeds of the rotating device 40 and the 
drum 30 are gradually increased, the vibration of the tub 20 
is gradually decreased. 

[0020] Thereafter, When the rotating device 40 and the 
drum 30 reach normal spin speeds, the vibration of the tub 
20 is greatly decreased compared to the initial stage of the 
dehydrating operation, and is stabiliZed to reach a normally 
vibrated state. 

[0021] The shaft of the damper 60 reciprocates in the 
lengthWise direction of the damper cylinder in the damper 
cylinder by means of the vibration of the tub 20, and the 
friction member reciprocates together With the reciprocation 
of the shaft and rubs against the inner Wall of the damper 
cylinder. 

[0022] The vibration of the tub 20 is damped by the 
frictional force betWeen the friction member and the damper 
cylinder. 

[0023] Hereinafter, the relation betWeen the number of 
vibration of the tub and the spin speed of the drum and the 
relation betWeen the vibration-transmitting force (hereinaf 
ter, referred to as TR force) of the damper and the spin speed 
of the drum according to variation of the damping force of 
the damper Will be described With reference to FIGS. 2 and 
3. 

[0024] Here, FIG. 2 is a graph illustrating the relation 
betWeen the number of vibration of the tub and the spin 
speed of the drum according to variation of the damping 
force, and FIG. 3 is a graph illustrating the relation betWeen 
the TR force of the damper and the spin speed of the drum 
according to variation of the damping force. 

[0025] With reference to FIG. 2, When the spin speed of 
the drum 30 is less than a designated value (001) in the initial 
stage of the dehydrating operation, the tub 20 to Which a 
damper having a high damping force is applied and the tub 
20 to Which a damper having a loW damping force are 
vibrated as illustrated in the graph of FIG. 2. The numbers 
of vibration of the tubs 20 are approximately the same after 
the excessively vibrated state, i.e., in the normally vibrated 
state, regardless of the damping forces of the dampers. 

[0026] Further, With reference to FIG. 3, When the dehy 
drating operation is continued so that the number of rotation 
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of the motor, i.e., the number of rotation of the drum 30, is 
increased more than a designated value (001), the tub 20 
reaches the normally vibrated state. 

[0027] When the tub 20 is supported by the damper having 
a loW damping force in the normally vibrated state of the tub 
20, the TR force transmitted to a main body of the Washing 
machine by the damper having the loW damping force is 
maintained less than a designated degree. On the other hand, 
When the tub 20 is supported by the damper having a high 
damping force, the TR force is increased as time goes by, 
thereby continuously increasing the vibration and noise. 

[0028] Thus, in the excessively vibrated state of the tub, 
i.e., in the initial stage of the dehydrating operation, the 
damper having the high damping force is advantageous to 
damp the vibration and the noise. Further, in the normally 
vibrated state of the tub, the damper having the loW damping 
force is advantageous. 

[0029] Accordingly, the development of a damper for 
ef?ciently damping vibration using damping force varying 
according to a degree of the vibration of an object to be 
vibrated, such as a tub of a Washing machine, has been 
required. 

SUMMARY OF THE INVENTION 

[0030] Accordingly, the present invention is directed to a 
damper for damping vibration and a Washing machine 
having the same substantially obviate one or more problems 
due to limitations and disadvantages of the related art. 

[0031] An object of the present invention is to provide a 
damper having a structure for minimiZing the transmission 
of vibration and a Washing machine having the same. 

[0032] 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 draWings. 
[0033] To achieve these objects and other advantages and 
in accordance With the purpose of the invention, as embod 
ied and broadly described herein, a damper includes a 
damper cylinder; a shaft inserted into the damper cylinder 
through one end of the damper cylinder, and reciprocating in 
the lengthWise direction of the damper cylinder; and a 
friction member provided on the shaft for damping vibration 
by friction With the inner Wall of the damper cylinder, and 
moving vertically to the lengthWise direction of the damper 
cylinder. 
[0034] Preferably, the shaft may include a frictional force 
adjusting device for moving the friction member to adjust 
the frictional force betWeen the friction member and the 
inner Wall of the damper cylinder. 

[0035] More preferably, the frictional force-adjusting 
device may include a pressure unit for pressing the friction 
member to move the friction member toWards the inner Wall 
of the damper cylinder to a designated distance. 

[0036] The pressure unit includes a ?rst pressure member; 
a second pressure member provided at one side of the ?rst 
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pressure member, and positioned opposite to the ?rst pres 
sure member; and an interval adjuster for moving at least 
one of the ?rst and second pressure members in the aXial 
direction of the shaft in order to move the friction member. 

[0037] When the ?rst and second pressure members are 
close to each other, the frictional force betWeen the friction 
member and the inner Wall of the damper cylinder is 
increased. 

[0038] For this reason, the ?rst and second pressure mem 
bers are disposed in the aXial direction of the shaft, and at 
least one of the ?rst and second pressure members includes 
at least one inclined portion inWardly inclined toWards the 
other one of the ?rst and second pressure members. 

[0039] For eXample, the side surface of at least one of the 
?rst and second members is inclined such that the cross 
sectional area thereof is decreased close to the other one of 
the ?rst and second members. 

[0040] Preferably, the pressure unit may further include at 
least one slip member provided in the friction member to 
correspond to the inclined portion, and moving outWardly 
along the inclined portion to press the friction member When 
the ?rst and second pressure members are close to each 
other. 

[0041] The friction member moves toWards the center of 
the shaft and is separated from the inner Wall of the damper 
cylinder When the ?rst and second pressure members are 
distant from each other. 

[0042] Preferably, the slip member may include an elastic 
member for returning the friction member to the center of 
the shaft When the ?rst and second pressure members are 
distant from each other. 

[0043] The elastic member has a ring-shape, and is pro 
vided on the outer cylindrical surface of the slip member. 

[0044] In the case that the pressure unit includes a plural 
ity of slip members, the pressure unit may further include 
guide ribs provided on the outer cylindrical surface of at 
least one of the ?rst and second pressure members for 
preventing the concentrated movement of the slip members 
in the circumferential direction. 

[0045] The interval adjuster moves the second pressure 
member. 

[0046] The interval adjuster includes at least one connec 
tion rod passing through the ?rst pressure member ?Xed to 
a body of the shaft, and connected to the second pressure 
member; and a driving unit for driving the connection rod to 
move the second pressure member. 

[0047] The driving unit rectilinearly may move the con 
nection rod to move the second pressure member. 

[0048] The driving unit includes an electromagnet pro 
vided at the other side of the ?rst pressure member for 
rectilinearly moving the connection rod using magnetic 
force so that the second pressure member moves toWards the 
?rst pressure member When current ?oWs. 

[0049] The connection rod includes a metal member pro 
vided betWeen the ?rst pressure member and the electro 
magnet. 
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[0050] The driving unit includes a Wire connected to the 
connection rod; and an actuator connected to the Wire. 

[0051] The driving unit includes a motor for rotating the 
connection rod, and the second pressure member rectilin 
early moves by the rotation of the connection rod. 

[0052] The connection rod passes through the second 
pressure member, and is connected to the second pressure 
member by screWs. 

[0053] The pressure unit may further include a guide pin, 
one end of Which is inserted into the ?rst pressure member 
and the other end of Which is inserted into the second 
pressure member, for guiding the movement of the second 
pressure member. 

[0054] Alternately, the interval adjuster may include an 
electromagnet provided on the ?rst pressure member; a 
metal member provided on the second pressure member; and 
a guide rod passing through the second pressure member for 
guiding the movement of the second pressure member. 

[0055] Preferably, the guide rod may include a stopper, 
one end of Which is connected to one side of the electro 
magnet and the other end of Which prevents the second 
pressure member from being separated from the guide rod. 

[0056] The friction member may have a ring shape sur 
rounding the outer cylindrical surface of the shaft. 

[0057] Further, preferably, the friction member may be 
made of an elastic material. 

[0058] The friction member contacts the inner Wall of the 
damper cylinder When the number of vibration of an object 
to be vibrated is more than a designated value, and is 
separated from the inner Wall of the damper cylinder When 
the number of vibration of the object is less than the 
designated value. 

[0059] The frictional force betWeen the friction member 
and the inner Wall of the damper cylinder When the spin 
speed of an object for generating vibration is more than a 
designated speed is loWer than that When the spin speed of 
the object is less than the designated speed. 

[0060] One of the damper cylinder and the shaft is con 
nected to a tub of a Washing machine, and the other one of 
the damper cylinder and the shaft is connected to a cabinet 
of the Washing machine. 

[0061] 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 

[0062] 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, 
illustrate embodiment(s) of the invention and together With 
the description serve to explain the principle of the inven 
tion. In the draWings: 

[0063] FIG. 1 is a schematic sectional vieW of a conven 
tional drum Washing machine; 
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[0064] FIG. 2 is a graph illustrating the relation betWeen 
the number of vibration of a tub and the spin speed of a drum 
according to variation of damping force; 

[0065] FIG. 3 is a graph illustrating the relation betWeen 
the TR force of a damper and the spin speed of the drum 
according to variation of damping force; 

[0066] FIG. 4 is a sectional vieW of a damper in accor 
dance With a ?rst embodiment of the present invention; 

[0067] FIGS. 5A and 5B are a partial and longitudinal 
sectional vieW and a transversal sectional vieW illustrating a 
friction member of the damper shoWn in FIG. 4, Which is 
separated from the inner Wall of a damper cylinder; 

[0068] FIGS. 6A and 6B are a partial and longitudinal 
sectional vieW and a transversal sectional vieW illustrating 
the friction member of the damper shoWn in FIG. 4, Which 
contacts the inner Wall of the damper cylinder; 

[0069] FIG. 7 is a sectional vieW of one embodiment of a 
pressure unit of the damper of the present invention; 

[0070] FIG. 8 is a perspective vieW of another embodi 
ment of the pressure unit of the damper of the present 
invention; 

[0071] FIGS. 9A and 9B are sectional vieWs of a damper 
in accordance With a second embodiment of the present 
invention; 

[0072] FIGS. 10A and 10B are sectional vieWs of a 
damper in accordance With a third embodiment of the 
present invention; and 

[0073] FIGS. 11A and 11B are sectional vieWs of a 
damper in accordance With a fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0074] 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. 

[0075] Wherever possible, the same reference numbers 
Will be used throughout the draWings to refer to the same or 
like parts. 

[0076] First, With reference to FIGS. 4 to 8, a damper in 
accordance With a ?rst embodiment of the present invention 
Will be described. 

[0077] Here, FIG. 4 is a sectional vieW of the damper in 
accordance With the ?rst embodiment of the present inven 
tion. FIGS. 5A and 5B are a partial and longitudinal 
sectional vieW and a transversal sectional vieW illustrating a 
friction member of the damper shoWn in FIG. 4, Which is 
separated from the inner Wall of a damper cylinder. FIGS. 
6A and 6B are a partial and longitudinal sectional vieW and 
a transversal sectional vieW illustrating the friction member 
of the damper shoWn in FIG. 4, Which contacts the inner 
Wall of the damper cylinder. FIG. 7 is a sectional vieW of 
another embodiment of a pressure unit of the damper of the 
present invention. FIG. 8 is a perspective vieW of yet 
another embodiment of the pressure unit of the damper of 
the present invention. 
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[0078] The damper of the present invention, Which Will be 
described hereinafter, may be applied to general Washing 
machines or apparatuses generating vibration as Well as the 
above drum Washing machine. In the following description 
of the present invention, a detailed description of knoWn 
functions and con?gurations of a Washing machine, to Which 
the damper of the present invention is applied, Will be 
omitted, and the same or similar elements of the Washing 
machine are denoted by the same reference numerals as 
those of the conventional Washing machine using a damper. 

[0079] First, With reference to FIG. 4, the damper 600 in 
accordance With the ?rst embodiment of the present inven 
tion comprises a damper cylinder 610, a shaft 620 inserted 
into the damper cylinder 610, and a friction member 630 
provided on the shaft 620. 

[0080] The damper cylinder 610 has a holloW cylindrical 
structure. One end of the shaft 620 is inserted into an opened 
end of the damper cylinder 610, and the shaft 620 recipro 
cates in the lengthWise direction of the damper cylinder 610 
When the tub 20 is vibrated. 

[0081] Here, the other end of the damper cylinder 610 is 
connected to the loWer part of the tub 20, and the other end 
of the shaft 620 is connected to the bottom of the cabinet 10 
to absorb the vibration generated from the tub 20. 

[0082] Alternately, the other end of the damper cylinder 
610 may be connected to the bottom of the cabinet 10, and 
the other end of the shaft 620 may be connected to the loWer 
part of the tub 20. 

[0083] Hereinafter, for convenience of description, the 
damper 600 provided With an upper portion 610a connected 
to the loWer part of the tub 20 and a loWer portion 610b 
connected to the bottom of the cabinet 10 Will be described. 

[0084] The friction member 630 is movable vertically to 
the lengthWise direction of the damper cylinder 610, and 
damps the vibration of the tub 20 by the friction With the 
inner Wall of the damper cylinder 610. 

[0085] Accordingly, the shaft 620 includes a frictional 
force-adjusting device for adjusting the frictional force 
betWeen the friction member 630 and the inner Wall of the 
damper cylinder 610 by moving the friction member 630. 

[0086] With reference to FIGS. 5A and 5B and FIGS. 6A 
and 6B, the frictional force-adjusting device Will be 
described in more detail, as folloWs. The frictional force 
adjusting device of the damper 600 of the ?rst embodiment 
includes a pressure unit 640 for pressing the friction member 
630 toWards the inner Wall of the damper cylinder 610 to 
move the friction member 630 by a designated distance 
toWards the inner Wall of the damper cylinder 610. 

[0087] In this embodiment, the pressure unit 640 includes 
a ?rst pressure member 641, a second pressure member 642 
provided at one side of the ?rst pressure member 641, and 
an interval adjuster for adjusting the interval betWeen the 
?rst pressure member 641 and the second pressure member 
642. 

[0088] The ?rst pressure member 641 is provided on one 
end of the shaft 620, i.e., the upper end of the shaft 620, and 
the second pressure member 642 is provided above the ?rst 
pressure member 641 such that the second pressure member 
642 is positioned opposite to the ?rst pressure member 641. 

Jan. 19, 2006 

[0089] Accordingly, the ?rst pressure member 641 and the 
second pressure member 642 are disposed in the aXial 
direction of the shaft 620, i.e., the longitudinal direction. 

[0090] The interval adjuster moves at least one of the ?rst 
pressure member 641 and the second pressure member 642 
in the aXial direction of the shaft 620 to adjust the interval 
betWeen the ?rst pressure member 641 and the second 
pressure member 642, thereby causing the friction member 
630 to contact the inner Wall of the damper cylinder 610 With 
designated force. 

[0091] In this embodiment, the ?rst pressure member 641 
is ?Xed to a body of the shaft 620, and the second pressure 
member 642 is installed on the body of the shaft 620 such 
that the second pressure member 642 moves vertically. 
Thereby, When the ?rst pressure member 641 and the second 
pressure member 642 are close to each other, the frictional 
force betWeen the friction member 630 and the inner Wall of 
the damper cylinder 610 is increased. 

[0092] Alternately, the second pressure member 642 may 
be ?Xed to the body of the shaft 620, and the ?rst pressure 
member 641 may be installed on the body of the shaft 620 
such that the ?rst pressure member 641 moves vertically. 

[0093] Although this embodiment illustrates the ?rst pres 
sure member 641 and the second member 642, Which are 
provided on the upper end of the body of the shaft 620, the 
positions of the ?rst pressure member 641 and the second 
member 642 are not limited thereto. 

[0094] At least one of the ?rst pressure member 641 and 
the second pressure member 642 includes at least one 
inclined portion inWardly inclined toWards the other one of 
the ?rst pressure member 641 and the second pressure 
member 642. 

[0095] For eXample, a plurality of inclined portions, Which 
are inWardly inclined from the loWer part of the ?rst pressure 
member 641 to the upper part of the ?rst pressure member 
641, may be formed on the side surface of the ?rst pressure 
member 641 such that the inclined portions are spaced by the 
same interval in the circumferential direction. Aplurality of 
inclined portions having symmetrical shapes to those of the 
inclined portions of the ?rst pressure member 641 may be 
formed on the side surface of the second pressure member 
642. 

[0096] In this embodiment, the ?rst pressure member 641 
has a shape such that the cross sectional area of the ?rst 
pressure member 641 is decreased from the loWer portion of 
thereof to the upper portion thereof on Which the second 
pressure member 642 is provided, and has a side surface 
inWardly inclined from the loWer portion thereof to the 
upper portion thereof. The second pressure member 642 is 
symmetrical With the ?rst pressure member 641. Accord 
ingly, inclined portions 641a and 642a are respectively 
formed on the side surfaces of the ?rst and second pressure 
members 641 and 642. 

[0097] Although not shoWn in the draWings, only one of 
the ?rst pressure member 641 and the second pressure 
member 642 may have the above shape. 

[0098] Here, the vertical cross sections of the inclined 
portions 6411 and 642a may have various shapes, such as 
rectilinear and concave shapes. FIG. 7 illustrates one 
embodiment of the pressure unit including ?rst and second 
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pressure members 741 and 742 having inclined portions 
741a and 742a, the vertical cross sections of Which have 
concave shapes. 

[0099] Preferably, at least one slip member 643 for mov 
ing the friction member 630 outwardly so that the inclined 
portion 641a of the ?rst pressure member 641 corresponds 
to the inclined portion 642a of the second pressure member 
642 is provided in the friction member 630. 

[0100] Each of the slip members 643 includes upper 
inclined planes corresponding to the inclined portions 642a 
of the second pressure member 642 and loWer inclined 
planes corresponding to the inclined portions 641a of the 
?rst pressure member 641. 

[0101] Accordingly, When the ?rst pressure member 641 
and the second pressure member 642 are close to each other, 
the loWer and upper inclined planes of the slip members 643 
are pressed by the inclined portions 641a of the ?rst pressure 
member 641 and the inclined portions 642a of the second 
pressure member 642. 

[0102] More speci?cally, When the ?rst pressure member 
641 and the second pressure member 642 are close to each 
other, the loWer and upper inclined planes of the slip 
members 643 slip along the inclined portions 641a of the 
?rst pressure member 641 and the inclined portions 642a of 
the second pressure member 642. 

[0103] Thereby, the slip members 643 outWardly move 
toWards the inner Wall of the damper cylinder 610, and press 
the inner surface of the friction member 630, thereby caus 
ing the friction member 630 to contact the inner Wall of the 
damper cylinder 610 With designated force. 

[0104] Preferably, the inclined portions 641a of the ?rst 
pressure member 641, the inclined portions 642a of the 
second pressure member 642, and the upper and loWer 
inclined planes of the slip members 643 are made of a 
material having a smoother surface than the friction member 
630 and the inner Wall of the damper cylinder 610. 

[0105] When the ?rst pressure member 641 and the second 
pressure member 642 are distant from each other, i.e., When 
the second pressure member 642 moves upWardly, it is 
preferable that the friction member 630 moves toWards the 
center of the shaft 620. Thereby, the frictional force betWeen 
the friction member 630 and the inner Wall of the damper 
cylinder 610 is gradually decreased, and thus the damping 
force of the damper 600 is reduced. 

[0106] Preferably, at least one slip member 643 includes 
an elastic member 643a for returning the friction member 
630 toWards the center of the shaft 620 When the ?rst 
pressure member 641 and the second pressure member 642 
are distant from each other. 

[0107] For eXample, the elastic member 643a may be a 
metal spring having a ring shape or a rubber band provided 
on the outer cylindrical surface of the slip member 643. 

[0108] A groove 643b is formed in the outer cylindrical 
surface of the slip member 643 in the circumferential 
direction, and the ring-shaped elastic member 643a is 
inserted into the groove 643b. 

[0109] When a plurality of the slip members 643 are 
provided in the friction member 630, as shoWn in FIG. 8, 
guide ribs 641b for preventing the concentrated movement 
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of the slip members 643 in the circumferential direction are 
formed in the outer cylindrical surface of at least one of the 
?rst pressure member 641 and the second pressure member 
642. 

[0110] Preferably, the guide ribs 641b are separated from 
each other in the circumferential direction by the same 
interval. Thereby, it is possible to maintain the proper 
interval betWeen the slip members 643. 

[0111] The friction members 630 pressed and moved by 
the slip members 643 may be prepared in the same number 
as that of the slip members 643, or may be one ring-shaped 
elastic member surrounding the outer cylindrical surface of 
at least one slip member 643 as described in this embodi 
ment. 

[0112] The interval adjuster of the damper of the ?rst 
embodiment, as described above, moves the second pressure 
member 642 toWards the ?rst pressure member 641. 

[0113] For this reason, the interval adjuster includes con 
nection rods 644 passing through the ?rst pressure member 
641 and vertically moving, and a driving unit for driving the 
connection rods 644. 

[0114] Upper ends of the connection rods 644 are con 
nected to the second pressure member 642, and vertically 
move along guide holes 641c formed through the ?rst 
pressure member 641. When the connection rods 644 rec 
tilinearly move doWnWardly or upWardly, the second pres 
sure member 642 moves doWnWardly or upWardly. 

[0115] Accordingly, the friction member 630 is pressed by 
the slip members 643, and moves toWards the inner Wall of 
the damper cylinder 610 or in the opposite direction. 
Thereby, the frictional force betWeen the friction member 
630 and inner Wall of the damper cylinder 610 is adjusted. 

[0116] In this embodiment, the driving unit of the interval 
adjuster moves the connection rods 644 by magnetic force. 

[0117] More speci?cally, the driving unit includes an 
electromagnet 645 provided beloW the ?rst pressure member 
641. 

[0118] The electromagnet 645 rectilinearly moves the con 
nection rods 644 doWnWardly using magnetic force so that 
the second pressure member 642 moves toWards the ?rst 
pressure member 641 When current ?oWs. 

[0119] For this reason, the electromagnet 645 includes a 
core 645a installed on the upper part of the shaft 620, a 
bobbin 645b installed outside the core 645a, and a coil (not 
shoWn) Wound on the bobbin 645b several times. When 
current is applied to the electromagnet 645 to generate 
magnetic force, the connection rods 644 are attracted doWn 
Wardly by the magnetic force of the electromagnet 645. 

[0120] Preferably, each of the connection rods 644 
includes a metal member 644a formed at the loWer end 
thereof betWeen the ?rst pressure member 641 and the 
electromagnet 645. 

[0121] The ?rst pressure member 641 is ?Xed to the core 
645a. More speci?cally, the ?rst pressure member 641 
includes a ?xing rod 641d, Which passes through the metal 
members 644a of the connection rods 644 and is provided 
With the loWer end connected to the core 645a. 
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[0122] The friction member 630 selectively contacts the 
inner Wall of the damper cylinder 610 by the above-de 
scribed frictional force-adjusting device. 

[0123] That is to say, When the tub 20 is in the excessively 
vibrated state, the friction member 630 contacts the inner 
Wall of the damper cylinder 610 so as to increase the 
damping force of the damper 600. Then, When the tub 20 
reaches the normally vibrated state, the friction member 630 
is separated from the inner Wall of the damper cylinder 610 
so as to decrease the damping force of the damper 600. 

[0124] Hereinafter, a process for damping the vibration of 
a Washing machine using the above damper of the present 
invention Will be described. 

[0125] First, When the Washing machine is operated, the 
rotating device 40 rotates the drum 30, and laundry is 
Washed by the rotation of the drum 30. 

[0126] Then, the tub 20 is vibrated by the rotation of the 
rotating device 40 and the drum 30. 

[0127] Here, the vibration of the tub 20 is damped by the 
damper 600, and the transmission of the vibration of the tub 
20 to the cabinet 10 is minimiZed. 

[0128] When the dehydrating operation of the laundry is 
started, the tub 20 is excessively vibrated in the initial stage 
of the dehydrating operation. 

[0129] In the excessively vibrated state of the tub 20, 
poWer is supplied to the electromagnet 645 to generate 
magnetic force, and the metal members 644a installed on the 
loWer parts of the connection rods 644 move toWards the 
electromagnet 645 by the magnetic force. 

[0130] Simultaneously, the second pressure member 642 
connected to the upper ends of the connection rods 644 
move doWnWardly, and force is applied to the slip members 
643 by the ?rst pressure member 641 and the second 
pressure member 642 so that the slip members 643 move 
toWards the inner Wall of the damper cylinder 610. 

[0131] Accordingly, the friction member 630 is pressed by 
the slip members 643, and contacts the inner Wall of the 
damper cylinder 610, and the vibration of the tub 20 is 
damped by the frictional force betWeen the friction member 
630 and the inner Wall of the damper cylinder 610. 

[0132] When the dehydrating operation is continued for a 
designated time so that the spin speed of the drum 30 rotated 
by the motor 40 is more than a designated speed, the tub 20 
reaches a normally vibrated state. 

[0133] In the normally vibrated state of the tub 20, When 
the friction member 630 is pressed toWards the inner Wall of 
the damper cylinder 610 by the same force as that of the 
excessively vibrated state, the vibration of the tub 20 trans 
mitted to the cabinet 10 of the Washing machine through the 
damper 600 is more increased. 

[0134] Accordingly, When the tub 20 reaches the normally 
vibrated state, poWer is not supplied to the electromagnet 
645, thereby eliminating the magnetic force applied to the 
metal members 644a. 

[0135] Thereby, the force for pressing the friction member 
630 provided outside the slip members 643 is eliminated, 
and the slip members 643 are returned to the original 
positions toWards the center of the shaft 620 by the elastic 
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members 643a provided on the outer cylindrical surfaces of 
the slip members 643. Further, the friction member 630 
elastically contracts, and moves to its original position, i.e., 
toWards the center of the shaft 620. 

[0136] That is to say, the friction member 630 is separated 
from the inner Wall of the damper cylinder 610, a designated 
distance (t) is formed betWeen the friction member 630 and 
the inner Wall of the damper cylinder 610, and the TR force 
of the tub 20 to a structure of the Washing machine, 
particularly, the cabinet 10, through the damper 600 is 
decreased. Thereby, the dehydrating operation is quietly and 
smoothly performed. 

[0137] In order to operate the above damper 600 in the 
optimum state, preferably, a vibration sensing device (not 
shoWn) for sensing the vibration of the tub 20 and a control 
unit (not shoWn) for controlling the damper 600 according to 
the vibrated state of the tub 20 are installed at designated 
positions of the Washing machine. 

[0138] When the vibration sensing device senses the 
vibration of the Washing machine and transmits a signal to 
the control unit, the control unit controls current supplied to 
the electromagnet 645, thereby adjusting the damping force 
of the damper 600. 

[0139] OtherWise, an alternate method for adjusting the 
damping force of the damper 600 may be employed. In this 
method, a time taken to reach the normally vibrated state of 
the tub 20 is input in advance to the control unit. Before the 
tub 20 reaches the normally vibrated state, current is sup 
plied to the electromagnet 645 so as to increase the damping 
force of the damper 600, and after the tub 20 reaches the 
normally vibrated state, current is not supplied to the elec 
tromagnet 645 so as to decrease the damping force of the 
damper 600. 

[0140] Hereinafter, dampers in accordance With other 
embodiments of the present invention Will be described With 
reference to FIGS. 9A to 11B. 

[0141] Some parts of dampers in these embodiments, 
Which are substantially the same as those of the damper in 
the ?rst embodiment, are denoted by the same reference 
numerals even through they are depicted in different draW 
ings, and a detailed description thereof Will thus be omitted 
because it is considered to be unnecessary. 

[0142] First, a damper 600a in accordance With the second 
embodiment of the present invention Will be described With 
reference to FIGS. 9A and 9B. 

[0143] With reference to FIGS. 9A and 9B, the damper 
600a comprises a connection rod 744 passing through the 
?rst pressure member 641 and the second pressure member 
642 and vertically moving. 

[0144] For this reason, vertical guide holes (not shoWn) 
are respectively formed through central portions of the ?rst 
and second pressure members 641 and 642. 

[0145] Here, the diameter of the guide holes formed 
through the ?rst and second pressure members 641 and 642 
is larger than that of the connection rod 744. 

[0146] The loWer end of the connection rod 744 is con 
nected to an actuator (not shoWn), and is connected to a Wire 
745 for draWing the connection rod 744 doWnWardly. 
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[0147] A head 744a having a diameter larger than that of 
the guide hole of the second pressure member 642 is formed 
on the upper end of the connection rod 744. 

[0148] Accordingly, When the Wire 745 draWs the connec 
tion rod 744 by means of the driving of the actuator, the 
upper surface of the second pressure member 642 is pressed 
by the head 744a so that the second pressure member 642 
moves downwardly. 

[0149] Then, the slip members 643 are pressed by the ?rst 
pressure member 641 and the second pressure member 642, 
slid outWardly along the inclined portions 641a and 642a of 
the ?rst and second pressure members 641 and 642, and 
press the friction member 630 toWards the inner Wall of the 
damper cylinder 610. 

[0150] The connection rod 744 may be ?xed to the second 
pressure member 642. In this case, the connection rod 744 
does not include the head 744a. 

[0151] Other con?gurations and operating method of the 
damper 600a are substantially the same as those of the 
damper of the ?rst embodiment, and a detailed description 
thereof Will thus be omitted because it is considered to be 
unnecessary. 

[0152] Hereinafter, a damper 600b in accordance With the 
third embodiment of the present invention Will be described 
With reference to FIGS. 10A and 10B. 

[0153] With reference to FIGS. 10A and 10B, the damper 
600b comprises a connection rod 844 passing through the 
?rst pressure member 641 and connected to the second 
pressure member 642 in order to vertically move the second 
pressure member 642. 

[0154] More speci?cally, the connection rod 844 vertically 
passes through the second pressure member 642. 

[0155] For this reason, vertical guide holes (not shoWn) 
are respectively formed through central portions of the ?rst 
and second pressure members 641 and 642. 

[0156] Particularly, a female screW thread is formed in the 
guide hole of the second pressure member 642, and a male 
screW thread corresponding to the female screW thread is 
formed on the outer cylindrical surface of the connection rod 
844. The female screW thread of the guide hole of the second 
pressure member 642 is engaged With the male screW thread 
of the outer cylindrical surface of the connection rod 844. 

[0157] The connection rod 844 is rotated by a rotating 
device, such as a motor 845. 

[0158] Although this embodiment illustrates the motor 
845 provided beloW the ?rst pressure member 641, the 
position of the motor 845 is not limited thereto. For eXample, 
the motor 845 may be ?Xed to the inside of the ?rst pressure 
member 641. 

[0159] Although the connection rod 844 is directly con 
nected to a rotary shaft (not shoWn) of the motor 845, the 
connection method of the connection rod 844 is not limited 
thereto. For example, the connection rod 844 may be con 
nected to the rotary shaft of the motor 845 by a belt. 

[0160] In order to prevent the ?rst pressure member 641 
from being in?uenced by the connection rod 844 When the 
connection rod 844 is rotated by the motor 845, preferably, 
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the diameter of the guide hole formed through the ?rst 
pressure member 641 is larger than that of the connection 
rod 744. 

[0161] The ?rst pressure member 641 and the second 
pressure member 642 are connected by a guide pin 846, one 
end of Which is inserted into the ?rst pressure member 641 
and the other end of Which is inserted into the second 
pressure member 642. 

[0162] For this reason, a ?rst groove (not shoWn) having 
a designated depth, into Which the loWer end of the guide pin 
846 is inserted, is formed in the upper surface of the ?rst 
pressure member 641, and a second groove (not shoWn) 
having a designated depth, into Which the upper end of the 
guide pin 846 is inserted, is formed in the loWer surface of 
the second pressure member 642. 

[0163] Preferably, the diameter of at least one of the ?rst 
and second grooves is larger than that of the guide pin 846. 

[0164] The guide pin 846 guides the vertical movement of 
the second pressure member 642, and simultaneously pre 
vents the second pressure member 642 from being rotated 
together With the rotation of the connection rod 844. 

[0165] Accordingly, When the connection rod 844 rotates 
in one direction, the second pressure member 642 is not 
rotated by the guide pin 846, but moves upWardly or 
doWnWardly, i.e., rectilinearly moves in the longitudinal 
direction of the damper cylinder 610. 

[0166] As described in the damper of the ?rst embodi 
ment, the frictional force betWeen the friction member 630 
and the inner Wall of the damper cylinder 610 is adjusted by 
the vertical movement of the second pressure member 642. 

[0167] Other con?gurations and operating method of the 
damper 600b are substantially the same as those of the 
damper of the ?rst embodiment, and a detailed description 
thereof Will thus be omitted because it is considered to be 
unnecessary. 

[0168] Hereinafter, a damper 600c in accordance With the 
fourth embodiment of the present invention Will be 
described With reference to FIGS. 11A and 11B. 

[0169] With reference to FIGS. 11A and 11B, the second 
pressure member 642 of the damper 600c moves by the 
magnetic force of an electromagnet 945, similarly to the 
damper 600 of the ?rst embodiment. 

[0170] More speci?cally, the damper 600c includes the 
electromagnet 945 provided on the ?rst pressure member 
641, and a ?rst metal member 946 provided on the second 
pressure member 642. 

[0171] Here, the electromagnet 945 passes through the 
?rst pressure member 641 so that the surface of the upper 
end of the electromagnet 945 coincides With the surface of 
the upper end of the ?rst pressure member 641. 

[0172] The electromagnet 945 includes a core 945a 
installed on a body of the shaft 620, a bobbin 945b installed 
outside the core 945a, and a coil (not shoWn) Wound on the 
bobbin 945b several times. 

[0173] Although the core 945a of the damper 600c of this 
embodiment is ?Xed to the upper end of the body of the shaft 
620, the position of the core 945a is not limited thereto. 






