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Description

Technical Field

[0001] The present invention relates to a damper struc-
ture, and more particularly to a multi-step damper struc-
ture of a washing machine and a method for forming the
same, in which a damping force is applied with multi-
steps according to an amount of vibration occurring in
the washing machine, and a large or small amount of
vibration is attenuated appropriately to thereby operate
the washing machine in a low noise state.

Background Art

[0002] Washing machines are classified into a drum
type, an agitator type and a pulsator type according to a
washing method. Specifically, the drum washing ma-
chine has a protrusion portion formed on an inner wall of
the cylinder. A washing operation is performed by an im-
pact force occurring when a laundry is lifted up and
dropped down along an inner circumferential surface of
the drum due to the protrusion portion during a rotation
of the drum.
[0003] Recently, the drum washing machine is widely
used since a laundry is less damaged and a small amount
of washing water is used.
[0004] FIG. 1 is a schematic view of a general drum
washing machine.
[0005] Referring to FIG. 1, the drum washing machine
includes a case 3 having a hollow cuboid shape, a tub 1
accommodated in the case 3 to contain water, a drum 2
formed inside the tub 1 to receive a laundry, and a driving
motor 10 installed in a back of the tub 1 to rotate the drum
2.
[0006] Herein, an operation of the general drum wash-
ing machine will be described below.
[0007] First, a torque of the driving motor 10 is trans-
ferred to the drum 2 through a belt 11. If the drum 2 ro-
tates, the laundry loaded into the drum 2 rotates together.
At this time, the drum 2 rotates at a low speed. Therefore,
if the laundry is placed in an upper portion of the drum
during a rotation of the drum, the laundry is dropped down
due to the gravity, so that the laundry collides with the
washing water contained in the tub 1. The laundry stained
with dirt can be washed due to the impact force occurring
between the laundry and the washing water.
[0008] Additionally, the washing machine includes a
weight pendulum 4 formed on one side of an outer cir-
cumference of the tub 1 to correct the center of gravity
in back and forth/right and left directions of the tub 1, a
spring 5 connected between the case 3 and the tub 1 to
relieve an amount of vibration occurring in the tub 1 and
the drum 2, and a damper 8 connected between the case
3 and the tub 1 to attenuate an amount of vibration oc-
curring in the tub 1.
[0009] The weight pendulum 4 fundamentally elimi-
nates the vibration due to an eccentric center of gravity

of the tub 1 by matching the center of gravity of the tub 1.
[0010] Further, an amount of vibration due to the op-
eration of the tub 1 is relieved by the spring 5 and atten-
uated by the damper, thereby rapidly attenuating an
amount of vibration occurring during the operation of the
tub 1.
[0011] In more detail, the damper 8 includes a cylinder
6 having one end portion connected to the tub 1, and a
piston load 7 having one end portion connected to the
case 3 and inserted into the cylinder 6.
[0012] FIG. 2 is a sectional view of a general damper.
[0013] Referring to FIG. 2, the general damper 8 in-
cludes the cylinder 6 and the piston load 7 having some
portion inserted into the cylinder 6. The general damper
8 further includes a tub fixing opening 61 for allowing the
piston load 7 to be connected to the tub 1, a case fixing
opening 71 for allowing some portion of the piston load
7 to be connected to the case 3, a friction member 9
formed on one end portion of the piston load 7 to perform
a friction action with an inner circumferential surface of
the cylinder 6, and a vent 72 formed inside the piston
load 7 to prevent an internal air of the cylinder 6 from
being compressed.
[0014] Herein, an operation of the damper 8 will be
described with reference to the structure of the damper 8.
[0015] When a predetermined amount of vibration oc-
curs in the tub 1 and/or the drum 2, a relatively different
displacement occurs in an inner circumferential surface
of the cylinder 6 and an outer circumferential surface of
the piston load 7. The vibration is converted into a fric-
tional heat due to the friction member 9 formed between
the cylinder 6 and the piston load 7. As a result, a frictional
force of the tub 1 and/or the drum 2 is converted into a
heat of the friction member 9 and then attenuated.
[0016] Additionally, in order to prevent the damper 8
from being damaged when the tub 1 is shaken in back
and front/right and left directions, predetermined hole
(e.g., circular hole) is formed in the tub fixing opening 61
and the case fixing opening 71, so that the damper 8 is
fixed to the tub 1 and the case 3 in a freely movable state.
In order to prevent the damping force from being lowered
due to a compression of an internal air of the cylinder 6
when the piston load 7 moves in a left direction with ref-
erence to the drawing, the vent 72 forms a passage
through which air is exhausted.
[0017] Meanwhile, the case of large amount of vibra-
tion and the case of small amount of vibration may occur
in the drum washing machine. For example, a large
amount of vibration occurs since a change in a drum ro-
tation speed is great during an intermittent dewatering
mode, and a small amount of vibration occurs since a
change in a drum rotation speed is small during a con-
tinuous dewatering mode.
[0018] However, the same damping force is always
generated in the general damper 8, as described above.
Therefore, in case a small amount of vibration occurs,
the damper 8 acts as a rigid body, such that an amount
of vibration cannot be rapidly attenuated due to a vibra-
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tion exceeding a displacement limit of the damper 8 and
the damper 8 may be damaged. Considering this, it is
usual to form the damper 8 to match the case a large
amount of vibration occurs.
[0019] Since such a conventional damper cannot prop-
erly cope with the change in an amount of vibration, noise
and vibration occur seriously, thereby causing an incon-
venience of use.
[0020] In other words, there is a demand for a damper
which can apply a large damping force when a large
amount of vibration is generated and can apply a small
damping force when a small amount of vibration is gen-
erated, thereby rapidly reducing the vibration and noise.
[0021] EP 1 243 685 A2 relates to a Differential-type
shock-absorber strut comprising a cylinder, in which a
piston is provided slidably under interposition of a main
friction member and further friction members. The main
friction member is firmly joined axially with said piston so
as to make friction against said cylinder, and said further
friction members are mounted on said piston, axially
aligned with said main friction member, in a freely slidable
manner with respect to the piston along respective axial
lengths, so as to be able to make friction against the
cylinder, in series with said main friction member, solely
when the piston is caused to displace with respect to the
cylinder by an axial length exceeding a pre-determined
value.

Disclosure of the Invention

[0022] Accordingly, the present invention is directed to
a damper for a washing machine that substantially obvi-
ates the problems caused by limitations and disadvan-
tage of the conventional one.
[0023] One object of the present invention is to provide
a damper for a washing machine, in which an appropriate
damping force is applied in case a large or small amount
of vibration is generated, thereby rapidly reducing an
amount of vibration.
[0024] Another object of the present invention is to pro-
vide a damper for a washing machine, in which an ap-
propriate damping force is applied to rapidly reduce an
amount of vibration, and an amount of noise occurring
due to a collision of parts during a generation of vibration.
[0025] Further another object of the present invention
is to provide a damper for a washing machine, which is
capable of preventing a damage of the damper.
[0026] To achieve the above objects, the present in-
vention provides a damper for a washing machine, com-
prising: a cylinder; a piston body having one end inserted
into the cylinder; a first friction member interposed in a
contact surface between the piston body and the cylinder;
an extension bar extended from an inserted portion of
the piston body, the extension bar having a circumferen-
tial stopper at the extended portion; a friction ring formed
between the circumferential stopper and the first friction
member; and a second friction member formed on an
outer circumferential surface of the friction ring to contact

with an inner surface of the cylinder, wherein the exten-
sion bar has a diameter smaller than that of the piston
body, the circumferential stopper is a separate part con-
nected to the extension bar and, whereby the damper
further comprises an elastic member interposed between
the friction ring and the circumferential stopper and/or
between the friction ring and the piston body. In accord-
ance with another embodiment, a damper for a washing
machine comprises: a cylinder; a piston body having one
end inserted into the cylinder; a first friction member in-
terposed between the piston body and the cylinder; an
extension bar extended from an inserted portion of the
piston body, the extension bar including a circumferential
stopper expandedly formed at a predetermine position
of the extended portion; a friction ring formed between
the circumferential stopper and the piston body and op-
erated by the circumferential stopper and the piston body;
and a second friction member interposed in a contact
portion between the friction ring and the cylinder.
[0027] In accordance with another embodiment, a
damper for a washing machine includes: a cylinder; a
piston body having one end portion inserted into the cyl-
inder and a hollow central portion; a first friction member
interposed between the piston body and the cylinder; an
extension bar having one end portion insertedly fixed to
the central portion of the piston body and the other end
portion extended from the piston body, the extension bar
including a circumferential stopper expandedly formed
at the extended end portion; a friction ring formed be-
tween the circumferential stopper and the piston body
and operated by the circumferential stopper and the pis-
ton body; and a second friction member interposed in a
contact portion between the friction ring and the cylinder.
[0028] In accordance with another embodiment, a
method for forming a damper for a washing machine in-
cludes the steps of: connecting an elastic member to an
end portion of a piston body, connecting another elastic
member to an extension bar, and placing a friction ring
in an outer circumference of the extension bar; inserting
one end portion of the extension bar into the piston body
to fix the extension bar and the piston body by means of
a stopper structure; and inserting a combination of the
extension bar and the piston body into the cylinder.
[0029] In accordance with another embodiment, a
damper for a washing machine includes: a cylinder; a
piston body having one end portion inserted into the cyl-
inder; a first friction member disposed in a contact surface
between the piston body and the cylinder; an extension
bar extended from an inserted portion of the piston body,
the extension bar including a circumferential stopper
formed on the extended portion; a friction ring inserted
into the cylinder, the friction ring including a friction ring
stopper some portion of which is contracted; and a sec-
ond friction member formed on an outer circumferential
surface of the friction ring to contact with an inner surface
of the cylinder.
[0030] In accordance with another embodiment, a
damper for a washing machine includes: a cylinder; a
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piston body having one end portion inserted into the cyl-
inder; a first friction member interposed between the pis-
ton body and the cylinder; an extension bar extended
from an inserted portion of the piston body; a friction ring
formed on an outer side spaced apart from the extension
bar; a friction ring rotation preventing means for prevent-
ing a rotation of the friction ring; and a second friction
member formed on an outer circumferential surface of
the friction ring to contact with an inner surface of the
cylinder.
[0031] In accordance with another embodiment, a
damper for a washing machine includes: a cylinder; a
piston body having one end portion inserted into the cyl-
inder; a first friction member interposed in a contact sur-
face between the piston body and the cylinder; an exten-
sion bar extended from an inserted portion of the piston
body, the extension bar including a circumferential stop-
per formed on the extended portion; a friction ring formed
between the circumferential stopper and the first friction
member, the friction ring including a reinforcement rib
protrudedly formed on an inner circumferential surface;
and a second friction member formed on an outer cir-
cumferential surface of the friction ring to contact with an
inner surface of the cylinder.
[0032] In accordance with another embodiment, a
damper for a washing machine includes: a cylinder; a
piston body having one end portion inserted into the cyl-
inder, and an extension bar extended from the piston
body and having a diameter smaller than the piston body,
the piston body and the extension bar being formed as
one body; a first friction member interposed in a contact
surface between the piston body and the cylinder; a fric-
tion ring formed between the extension bar and the first
friction member; and a second friction member formed
on an outer circumferential surface of the friction ring and
contacting with an inner surface of the cylinder.
[0033] In accordance with another embodiment, a
method for forming a damper for the washing machine
includes the steps of: inserting a friction ring into an outer
side spaced apart from an extension bar; arranging a
circumferential stopper in one end of the extension bar
to fix the circumferential stopper; and inserting the ex-
tension bar into a cylinder.
[0034] The damper for the washing machine and the
method for forming the same can rapidly reduce an
amount of vibration occurring in the washing machine.
[0035] Further, it is possible to prevent the damper
from being damaged due to a large amount of vibration.

Brief Description of the Drawings

[0036] The above objects, other features and advan-
tages of the present invention will become more apparent
by describing the preferred embodiments thereof with
reference to the accompanying drawings, in which:

FIG. 1 is a schematic view of a conventional durum
washing machine;

FIG. 2 is a sectional view of a conventional damper
for a washing machine;

Fig. 3 is a sectional view of a damper for a washing
machine according to a first embodiment;

FIG. 4 is a sectional view showing the case that a
contractile force is applied to a damper for a washing
machine according to a first embodiment;

FIG. 5 is a sectional view showing the case that a
tensile force is applied to a damper for a washing
machine according to a first embodiment;

FIG. 6 is a graph showing a relationship between a
displacement of a cylinder and a damping force in a
damper for a washing machine according to a first
embodiment;

FIG. 7 is a sectional view of a damper for a washing
machine according to a second embodiment;

FIG. 8 is a sectional view of a damper for a washing
machine according to a third embodiment;

FIGs. 9 and 10 are sectional views showing an op-
eration of the damper for the washing machine ac-
cording to the third embodiment;

FIG. 11 is a sectional view of a damper for a washing
machine according to a fourth embodiment;

FIGs. 12 and 13 are sectional views showing an op-
eration of the damper for a washing machine accord-
ing to a fourth embodiment;

FIG. 14 is an exploded perspective view of the damp-
er for the washing machine according to the fourth
embodiment;

FIG. 15 is a flowchart showing a method for forming
the damper for the washing machine according to
the fourth embodiment;

FIG. 16 is a sectional view of a damper for a washing
machine according to a fifth embodiment;

FIG. 17 is a sectional view of a damper for a washing
machine according to a sixth embodiment;

FIGs. 18 and 19 are sectional views showing an op-
eration of a damper for a washing machine according
to a sixth embodiment;

FIG. 20 is a sectional view of a damper for a washing
machine according to the present invention;

FIG. 21 is a sectional view of a damper for a washing
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machine according to an eighth embodiment;

FIGs. 22 and 23 are sectional views showing an op-
eration of a damper for a washing machine according
to the eighth embodiment;

FIG. 24 is a sectional view of a damper for a washing
machine according to a ninth embodiment;

FIG. 25 is a sectional view of a damper for a washing
machine according to a tenth embodiment;

FIG. 26 is a sectional view taken along the line A-A’
of FIG. 25;

FIG. 27 is a sectional view of a damper for a washing
machine according to a further embodiment of the
present invention;

FIG. 28 is a sectional view taken along the line A-A’
of FIG. 25 according to a twelfth embodiment;

FIG. 29 is a sectional view taken along the line A-A’
of FIG. 25 according to a thirteenth embodiment;

FIG. 30 is a sectional view taken along the line A-A’
of FIG. 25 according to a fourteenth embodiment;

FIG. 31 is a sectional view of a damper for a washing
machine according to a fifteenth embodiment;

FIG. 32 is an enlarged view of the portion "A" of FIG.
31;

FIG. 33 is a sectional view of a damper for a washing
machine according to a sixteenth embodiment;

FIG. 34 is an enlarged view of the portion "A" of FIG.
33;

FIG. 35 is a sectional view of a damper for a washing
machine according to a seventeenth embodiment;

FIG. 36 is an enlarged view of the portion "A" of FiG.
35;

FIG. 37 is a sectional view of a damper for a washing
machine according to an eighteenth embodiment;

FIG. 38 is an enlarged view of the portion "A" of FIG.
37;

FIG. 39 is a sectional view of a damper for a washing
machine according to a nineteenth embodiment;

FIG. 40 is an exploded perspective view of a damper
for a washing machine according to a nineteenth em-
bodiment;

FIG. 41 is a flowchart showing a method for forming
a damper for a washing machine according to the
nineteenth embodiment; and

FIG. 42 is a sectional view of a damper for a washing
machine according to a twentieth embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0037] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the attached drawings.
[0038] FIGs. 3 to 6 illustrate a first embodiment. FIG.
3 is a sectional view of a damper for a washing machine
according to a first embodiment. Referring to FIG. 3, the
damper for the washing machine includes a hollow cyl-
inder 100, a piston body 200 inserted into the hollow por-
tion of the cylinder 100, an extension bar 300 coupled to
the piston body 200 and extended therefrom, and a cir-
cular friction ring 400 that surficially contacts with an inner
circumferential surface of the cylinder 100 in a state that
a free movement is possible because a predetermined
interval is maintained with an outer circumferential sur-
face of the extension bar 300.
[0039] Additionally, the damper for the washing ma-
chine includes a tub fixing opening 110 formed at one
end portion of the cylinder 100 and connected to a tub
of the washing machine, a case fixing opening 240
formed at one end portion of the piston body 200 and
connected to a case of the washing machine, a first fric-
tion member 210 formed on an outer circumferential sur-
face of the other end portion of the piston body 200 to
cause a frictional action, and a plurality of cooling fins
220 elongatedly formed on an outer circumferential sur-
face of the piston body 200 to emit a frictional heat out
of the damper. Specifically, the first friction member 210
can be formed on a left end portion of the piston body in
order to lengthen a movement distant of the piston body
200 to the maximum.
[0040] Further, the damper for the washing machine
includes a second friction member 410 formed on an out-
er circumferential surface of the frictional ring 400 to
cause a frictional action with the inner circumferential sur-
face of the cylinder 100, and a fitting protrusion 401 for
allowing the second friction member 410 to be fitted into
the friction ring 400.
[0041] Further, the first and second friction members
210 and 410 can be provided with a porous plastic coated
with a lubricant. Here, viscous fluids such as grease can
be used as the lubricant.
[0042] Further, the damper for the washing machine
includes an elastically deformable opening 320 formed
on one end portion of the extension bar 300, and a fixing
groove 230 formed on a predetermined position of the
piston body 200 and to which the elastically deformable
opening 320 is insertedly fixed. A circumferential stopper
310 is formed on the other end portion of the extension
bar 300. When the piston body 200 moves in a right di-
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rection on the drawing, that is, when the cylinder 100
moves in a left direction, the friction ring 400 is caught
by the circumferential stopper 310.
[0043] Herein, an operation of the damper for the
washing machine according to the present invention will
be described in brief.
[0044] In a state that the tub fixing opening 110 and
the case fixing opening 240 are respectively connected
to the tub and the case of the washing machine, an
amount of vibration due to an operation of the washing
machine is transferred through the tub fixing opening 110
to the damper. Therefore, the amount of the vibration
occurring in the washing machine causes a displacement
of the cylinder 100 and the cylinder 100 moves relatively
with respect to the piston body 200 fixed to the case and
stopped therein.
[0045] If the cylinder 100 moves, the amount of the
vibration is attenuated due to a damping force, which is
generated due to a frictional force between the inner cir-
cumferential surface of the cylinder 100 and the outer
circumferential surface of the first friction member 210.
Meanwhile, if the displacement of the cylinder 100 is great
due to a large amount of the vibration, the friction ring
400 contacts with the circumferential stopper 310 and
the left end portion of the piston body 200, so that a fric-
tional force is generated in the second friction member
410 with the same elasticity as the first friction member
210.
[0046] In more detail, if the displacement of the cylinder
100 is small due to a small amount of the vibration, a
small damping force occurs because a frictional force is
generated only between the inner circumferential surface
of the cylinder 100 and the first friction member 210. How-
ever, if the displacement of the cylinder 100 is great due
to a large amount of the vibration, a frictional force is
generated between the inner circumferential surface of
the cylinder 100 and the second friction member 410, as
well as between the inner circumferential surface of the
cylinder 100 and the first friction member 210. As a result,
a larger damping force occurs.
[0047] As described above, in case that the amount of
the vibration is small, a small frictional force or damping
force is applied, and in case that the amount of the vi-
bration is great, a large frictional force or damping force
is applied. Therefore, a large or small damping force is
applied according to the specific cases, that is, the
amount of the vibration. For example, if a large amount
of the vibration occurs like an intermittent dewatering
mode, the frictional force is generated between the first
and second friction members 210 and 410 and the inner
circumferential surface of the cylinder 100, thus causing
a large damping force. However, if a small amount of the
vibration occurs like a continuous dewatering mode, the
frictional force is generated only between the first friction
member 210 and the inner circumferential surface of the
cylinder 100, thus causing a small damping force.
[0048] Meanwhile, the elastically deformable opening
320 is provided for stably assembling the extension bar

300 and the piston body 200 and makes it possible to fix
the extension bar 300 to the piston body 200 in whole
after the friction ring 400 is inserted into the extension
bar 300. In other words, if one end portion of the extension
bar 300 is fit into the piston body 200 after the friction
ring 400 is inserted into the outer circumferential surface
of the extension bar 300, the opening 320 is deformed
elastically. Then, if the extension bar 300 is completely
inserted and thus reaches a position where the fixing
groove 230 and the elastically deformable opening 320
are arranged, the elastically deformable opening 320 is
recovered and inserted into the fixing groove 230.
Through the above assembly process, the extension bar
300 and the piston body 200 can be completely and fix-
edly combined with each other.
[0049] FIG. 4 is a sectional view showing the case that
a contractile force is applied to the damper for the wash-
ing machine according to the present invention, and FIG.
5 is a sectional view showing the case that a tensile force
is applied to the damper for the washing machine accord-
ing to the present invention. Herein, the operation of the
damper according to the present invention will be de-
scribed below in detail.
[0050] Referring to FIGs. 4 and 5, in case the contrac-
tile force is applied, the cylinder 100 moves in a right
direction (an arrow direction of FIG. 4). In more detail,
when the cylinder 100 moves in the right direction, a fric-
tional force is generated in a contact surface between
the inner circumferential surface of the cylinder 100 and
the first friction member 210 because the first friction
member 210 is still. However, the second friction member
410 and the friction ring 400 move in the right direction
together with the cylinder 100. Therefore, no frictional
force is generated in a contact surface between the fric-
tion ring 400 and the cylinder 100. In order to make the
friction member 410 and the friction ring 400 move to-
gether with the cylinder 100, the inner circumferential sur-
face of the friction member 410 and the outer circumfer-
ential surface of the extension bar 300 are not fixed and
can be spaced apart from each other by a predetermined
interval.
[0051] Further, if the movement distance of the cylinder
100 exceeds "L1", the friction ring cannot move together
with the cylinder 100 any more because the left portion
of the piston body 200 contacts with the right portion of
the friction ring 400. Therefore, after that time, the fric-
tional force applied to the cylinder 100 is a sum of the
frictional forces of the first and second friction members
210 and 410.
[0052] Meanwhile, in case the tensile force is applied
to the damper, the cylinder 100 moves in the left direction
(an arrow direction of FIG. 5). When the cylinder 100
moves in the left direction, a frictional force is generated
in a contact surface between the inner circumferential
surface of the cylinder 100 and the first friction member
210 because the first friction member 210 is still with re-
spect to the cylinder 100. However, the second friction
member 410 and the friction ring 400 move in the left
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direction together with the cylinder 100. In order to make
the friction member 410 and the friction ring 400 move
together with the cylinder 100, the inner circumferential
surface of the friction member 410 and the outer circum-
ferential surface of the extension bar 300 are not fixed
and can be spaced apart from each other by a predeter-
mined interval.
[0053] If the cylinder 100 continues to move and the
movement distance of the cylinder 100 exceeds "L2", the
friction ring cannot move together with the cylinder 100
any more because the circumferential stopper 310 con-
tacts with the left portion of the friction ring 400. There-
fore, after that time, the frictional force applied to the cyl-
inder 100 is a sum of the frictional forces of the first and
second friction members 210 and 410.
[0054] FIG. 6 is a graph showing a relationship be-
tween the displacement of the cylinder and the damping
force in the damper for the washing machine according
to the present invention.
[0055] In FIG. 6, a horizontal axis is the displacement
(L) of the cylinder and a vertical axis is the damping force
(F) generated by the damper. Herein, the operation of
the damper will be described below in detail with refer-
ence to FIG. 6.
[0056] When the cylinder 100 moves in the right direc-
tion (the arrow direction of FIG. 4) due to an external
force, only a damping force (F1) derived from a small
frictional force caused by the first friction member 210 is
applied till before the displacement (L) reaches a prede-
termined distance (L1). Then, if the cylinder 100 contin-
ues to move and exceeds the predetermined distance
(L1), a frictional force is generated due to both the first
and second friction members 210 and 410 at the same
time. A damping force (F1+F2) derived from a large fric-
tional force caused by the first and second friction mem-
bers 210 and 410 is applied. Therefore, the vibration can
be attenuated rapidly in a noiseless state by applying a
small damping force with respect to a small vibration hav-
ing a small displacement. In addition, the vibration can
be attenuated rapidly without noise and damage of the
damper due to a large frictional force and a large damping
force by applying a large damping force with respect to
a large vibration having a large displacement.
[0057] Further, when the cylinder 100 moves in the left
direction (the arrow direction of FIG. 5) due to an external
force, only a damping force (F1) derived from a small
frictional force caused by the first friction member 210 is
applied till before the displacement (L) reaches a prede-
termined distance (L2). Then, if the cylinder 100 contin-
ues to move and the displacement (L) exceeds the pre-
determined distance (L2), a frictional force is generated
due to both the first and second friction members 210
and 410 at the same time. A damping force (F1+F2) de-
rived from a large frictional force caused by the first and
second friction members 210 and 410 is applied. There-
fore, the vibration can be attenuated rapidly in a noiseless
state by applying a small damping force with respect to
a small vibration having a small displacement. In addition,

the vibration can be attenuated rapidly without noise and
damage of the damper due to a large frictional force and
a large damping force by applying the large damping
force (F1+F2) with respect to a large vibration having a
large displacement.
[0058] In other words, the vibration can be attenuated
rapidly in a noiseless state with respect to any amount
of the vibration by applying different damping forces to
the damper according to the amount of the vibration and
the magnitude of the displacement.
[0059] Further, in this embodiment, the positions of the
cylinder 100 and the piston body 200 can be changed.
In other words, the cylinder 100 and the piston body 200
can be connected to the case side and the tub side, re-
spectively.
[0060] Further, the cylinder 100 and the piston body
200 are connected to the tub and the case of the washing
machine in a direction that the first and second fixing
openings 110 and 240 are crossed with each other. In
other words, if a hole of the first fixing opening 110 is
positioned in a vertical direction, a hole of the second
fixing opening 240 is positioned in a horizontal direction,
and vice versa. In this manner, in addition to a length
direction of the damper, the vibration can be attenuated
somewhat with respect to a width direction of the damper
according to the fundamental function of the damper. Fur-
thermore, it is possible to prevent the damper from being
damaged due to the vibration.
[0061] FIG. 7 is a sectional view of a damper for a wash-
ing machine according to a second embodiment. Refer-
ring to FIG. 7, a structure of the damper for the washing
machine according to the second embodiment is mostly
similar to that of the damper according to the first em-
bodiment. A difference is that a third friction member 420
except for the second friction member 410 is additionally
formed on the outer circumferential surface of the friction
ring 410. By doing so, the damping force applied to the
damper is generally increased much more.
[0062] In other words, the damping force (F1) is iden-
tical to the first embodiment till before the displacement
of the cylinder 100 reaches a predetermined distance.
On the other hand, if the displacement of the cylinder 100
exceeds the predetermined distance, a damping force is
larger than the damping force (F1+F2) of the first embod-
iment. As a result, the vibration can be attenuated more
rapidly by applying the frictional force caused by the first
to third friction members 210, 410 and 420.
[0063] Further, due to a condition that widths of the
friction members 410 and 420 are limited to a predeter-
mined length, this embodiment can be applied conven-
iently to the case that the respective friction members
must be used separately.
[0064] FIGs. 8 to 10 illustrate a third embodiment.
[0065] Referring to FIG. 8, a structure of the damper
for the washing machine according to the third embodi-
ment is mostly similar to that of the damper according to
the first embodiment. A difference is that the damper ac-
cording to the third embodiment of the present invention
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further includes a first elastic member 320 formed on an
end portion of the piston body 200, and a second elastic
member 340 formed on an inner surface of the circum-
ferential stopper 310.
[0066] In more detail, the second elastic member 340
of a soft elastic material, such as a rubber, is inserted
into the inner surface of the circumferential stopper 310
in order to allow the circumferential stopper 310 and the
friction ring 400 to softly contact with each other without
any impact. Herein, an effect of the second elastic mem-
ber 340 will be described below. Since a large vibration
occurs with a short frequency at a high speed operation
of the washing machine, the circumferential stopper 310
and the friction ring 400 contact with each other at a fast
speed. The strong impact due to the contact acts as a
noise. Therefore, the inserted second elastic member
340 of a soft material can relieve the impact occurring at
the contact surface.
[0067] FIGs. 9 and 10 are sectional views illustrating
an operation of the damper for the washing machine ac-
cording to the third embodiment. In more detail, FIGs. 9
and 10 are sectional views showing the cases that a con-
tractile force and a tensile force are applied to the damper
for the washing machine according to the third embodi-
ment, respectively. In the drawings, an operational mech-
anism of reducing the vibration and noise is identical to
the first embodiment of the present invention. However,
in case the movement distance of the cylinder 100 ex-
ceeds "L1" and "L2" and the friction ring 400 contacts
with and collides the end portion of the circumferential
stopper 310 and/or the end portion of the piston body
200, the impact force can be relieved sufficiently due to
the first elastic member 330 and/or the second elastic
member 340.
[0068] Since the impact forces occurring at the respec-
tive contact surfaces can be relieved due to the first and
second elastic members 330 and 340, it is possible to
prevent the degradation of the respective parts and the
occurrence of noise and vibration.
[0069] FIGs. 11 to 15 illustrate a fourth embodiment.
A structure of the damper for the washing machine ac-
cording to the fourth embodiment of the present invention
is mostly similar to that of the damper according to the
third embodiment of the present invention. A difference
is a forming process and structure of the elastic member
for relieving the impact.
[0070] Herein, the structure of the damper according
to the fourth embodiment will be describe below with ref-
erence to FIG. 11. Referring to FIG. 11, the damper for
the washing machine according to the fourth embodiment
includes a cylinder 100, a piston body 200, an extension
bar 300, a circular friction ring 400, a tub fixing opening
110, a case fixing opening 240, a first friction member
210, a second friction member 410, a cooling fin 220, an
elastically deformable opening 320, an elastically de-
formable opening stopper 321 formed on an end portion
of the elastically deformable opening 320 to fix the ex-
tension bar 300 to the piston body 200, a fixing groove

230, a circumferential stopper 310, a first elastic member
330, and a second elastic member 340, which are similar
to the third embodiment. In this embodiment, the damper
according to the fourth embodiment further includes an
insertion protrusion 341 and a second elastic member
insertion hole 311 in order to allow the second elastic
member 340 to be fitted. The insertion protrusion 341 is
protrudedly formed on one surface of the second elastic
member 340, and the second elastic member insertion
hole 311 is formed by opening the circumferential stopper
310 in order to allow the insertion protrusion 341 to be
arranged and fitted.
[0071] Specifically, a predetermined protrusion can be
further formed on a body of the insertion protrusion 341
in order to allow the insertion protrusion 341 not to be
released after the insertion protrusion 341 is fitted into
the second elastic member insertion hole 311.
[0072] Further, the first elastic member 330 is formed
in a circular shape so that it can be fitted into the piston
body 200. The damper according to the fourth embodi-
ment of the present invention further includes at least
one first elastic member hook protrusion 331 formed on
one surface of the circular first elastic member 330, a
first elastic member insertion groove 250 formed on one
end portion of the piston body 200 in order to allow a
cylinder of the first elastic member 330 to be fitted into
an inside of the piston body 200, and a first elastic mem-
ber hook groove 260 formed on a position in which the
first elastic member hook protrusion 331 is arranged in
the first elastic member insertion groove 250.
[0073] Herein, an installation operation of the first elas-
tic member 330 will be described below. First, the first
elastic member insertion groove 250 is formed in a length
direction of the piston body 200 and the first elastic mem-
ber hook protrusion 331 is then inserted into the first elas-
tic member insertion groove 250. At this time, the first
elastic member 330 can be inserted in a predetermined
arrangement direction so that the first elastic member
hook protrusion 331 and the first elastic member hook
groove 260 can be arranged. The first elastic member
330 can be stably fixed at a position in which the first
elastic member hook protrusion 331 and the first elastic
member hook groove 260 are arranged and caught.
[0074] Further, a plurality of cooling holes 241 are
formed on the piston body 200 in order to emit an internal
heat out of the damper. The cooling holes 241 rapidly
disperse a frictional heat, which is generated during an
operation of the damper, out of the damper together with
the cooling fin 220.
[0075] Herein, an installation operation of the exten-
sion bar 300 will be described below. After the friction
ring 400 is inserted into the extension bar 300, the ex-
tension bar 300 is made to be fixable to the piston body
200 in whole. Specifically, if the friction ring 400 is insert-
ed into the outer circumference of the extension bar 300
and one end portion of the extension bar 300 is then
inserted into the piston body 200, the elastically deform-
able opening 320 is deformed due to the elasticity. The
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extension bar 300 is completely inserted and thus reach-
es a position where the fixing groove 230 and the elas-
tically deformable opening 320 are arranged and the
elastically deformable opening stopper 321 is recovered
and inserted into the fixing groove 230. Through the
above assembly process, the extension bar 300 and the
piston body 200 can be completely and fixedly combined
with each other.
[0076] An operation of the damper for the washing ma-
chine according to the fourth embodiment is identical to
that according to the third embodiment and will be easily
understood with reference to FIGs. 12 and 13.
[0077] FIG. 14 is an exploded perspective view of the
damper for the washing machine according to the fourth
embodiment.
[0078] As described above, it can be seen from FIG.
14 that the damper for the washing machine includes the
cylinder 100, the piston body 200, the extension bar 300,
the friction ring 400, the first elastic member 330, the
second elastic member 340, the first friction member 210,
and the second friction member 410.
[0079] The plurality of cooling fins 220 are elongatedly
formed on the outer circumferential surface of the piston
body 200 in right/left direction. The fixing groove 230 is
formed by depressing or opening the outer circumferen-
tial surface of the piston body 200 so that the elastically
deformable opening stopper 321 can be deformed elas-
tically and inserted thereinto. The cooling hole 241 rapidly
emits the internal heat out of the piston body 200. The
first elastic member hook groove 260 is caught by the
first elastic member hook protrusion 331 to fix the position
of the first elastic member 330 as a whole.
[0080] The right end portion of the extension bar 300
is divided up and down to form the elastically deformable
opening 320, which is elastically deformed due to an ex-
ternal force. The elastically deformable opening stopper
321 is protrudedly formed on the end portion of the elas-
tically deformable opening 320. The circumferential stop-
per 310 is expandedly formed on the left end portion of
the extension bar 300. The second elastic member in-
sertion hole 311 is formed on predetermined positions of
the circumferential stopper 310. At least one insertion
protrusion 341 is protrudedly formed on one side surface
of the second friction member 340.
[0081] Herein, an assembly operation of the damper
for the washing machine will be described below.
[0082] FIG. 15 is a flowchart showing an assembly or-
der of the damper for the washing machine according to
the fourth embodiment. Referring to FIG. 15, first, in order
to form the damper for the washing machine, the second
elastic member 340 and the friction ring 400 are inserted
into the extension bar 300 (ST11). At this time, the second
elastic member 340 is completely cohered to the circum-
ferential stopper 310 due to a predetermined stopper
structure, so that the process of fixing the extension bar
300 is easily performed.
[0083] The first friction member 330 is inserted into the
piston body 200 independently of the formation of the

extension bar 300 (ST12).
[0084] After the extension bar 300 and the piston body
200 are assembled, the extension bar 300 is inserted
into the piston body 200 so that the elastically deformable
opening stopper 321 formed on the extension bar 300
as one body can be fitted into the fixing groove 230
(ST13).
[0085] Finally, the combined object of the piston body
200 and the extension bar 300 is inserted into the inside
of the cylinder 100, thus completing the damper for the
washing machine (ST14).
[0086] Meanwhile, in the above assembly process, the
connection of the first friction member 210 and the sec-
ond friction member 410 can be performed in any steps
till before the combined object of the piston body 200 and
the extension bar 300 is inserted into the inside of the
cylinder 100. However, since the friction members 210
and 410 may be formed by rolling rectangular resin
around a predetermined portion of the combined object,
it is preferable to form the friction members 210 and 410
just before the combined object is inserted into the inside
of the cylinder 100.
[0087] FIG. 16 illustrates a damper for a washing ma-
chine according to a fifth embodiment.
[0088] Referring to FIG. 16, a structure of the damper
for the washing machine according to the fifth embodi-
ment is mostly similar to that of the damper according to
the third embodiment. A difference is that first and second
springs 360 and 370 are formed instead of the first and
second elastic members 330 and 340.
[0089] In this embodiment, instead of the elastic mem-
ber of the rubber material, springs are disposed on the
contact surface. Therefore, an appropriate position in
which the friction ring 400 begins to operate can be de-
termined by adjusting a coefficient of elasticity. Addition-
ally, since it is possible to prevent the contact between
the friction ring 400 and the circumferential stopper 310
and/or the contact between the friction ring 400 and the
end portion of the piston body 200, an amount of noise
can be reduced much more. Specifically, the increase or
decrease of the damping force can be achieved more
slowly due to the friction ring 400 by slowly increasing
the damping force, thereby improving a reduction effect
of noise and vibration.
[0090] FIGs. 17 to 19 illustrate a sixth embodiment.
[0091] FIG. 17 is a sectional view of the damper for the
washing machine according to the sixth embodiment. A
structure of the damper for the washing machine accord-
ing to the sixth embodiment is mostly similar to that of
the damper according to the first embodiment. A differ-
ence is a structure of a friction ring, a piston body and/or
an extension bar, which contact/contacts with the friction
ring.
[0092] Like the conventional damper, the damper ac-
cording to the present invention includes a cylinder 100,
a piston body 200, an extension bar 300, a friction ring
400, a tub fixing opening 110, a case fixing opening 240,
a first friction member 210, a cooling fin 220, a second
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friction member 410, and a third friction member 420.
[0093] However, a left end portion of the friction ring
400 can maintain a diameter of the friction ring body with-
out contraction in order to allow the circumferential stop-
per 310 to pass smoothly. In order for the circumferential
stopper 310 to be caught, a right end portion of the friction
ring 400 includes a friction ring driving terminal 402
formed by reducing the diameter of the friction ring 400.
[0094] Additionally, a grease 390 is adhered to the re-
spective contact surface of the friction ring 400, the ex-
tension bar 300 and the piston body 200. The detailed
positions are represented by a reference numeral "390".
The grease 390 can relieve the frictional force among
the respective members and can also function to relieve
a strong impact force among the respective members
when the members are collided with each other.
[0095] Further, the damper according to the present
invention includes an elastically deformable opening 320
formed on one end portion of the extension bar 300, and
a fixing groove 230 into which the elastically deformable
opening 320 is inserted. Further, the damper includes a
circumferential stopper 310 formed on the other end por-
tion of the extension bar 300. The circumferential stopper
310 functions to catch the friction ring 400 when the piston
body 200 moves in a right direction with reference to the
drawing, that is, when the cylinder 100 moves in a left
direction with reference to the drawing. Specifically, since
the circumferential stopper 310 is caught by the friction
ring driving terminal 402, an operation of the friction ring
400 is induced when the extension bar 300 operates ex-
cessively, for example, when the cylinder 100 moves in
the left direction with reference to the drawing. Of course,
the friction ring 400 is caught by the left end portion of
the piston body 200 and the operation of the friction ring
400 can be induced.
[0096] Meanwhile, a margin that allows the extension
bar 300 to move the right and left directions is lengthened
by forming the friction ring driving terminal 402 on the
right end portion of the friction ring 400, that is, the end
portion of the piston body side. Specifically, if the friction
ring driving terminal 402 is formed on the left end portion
of the friction ring 400, that is, not the piston body 200
but the opposite side, the margin is shortened as much.
Further, if the margin becomes narrow, the damper may
be damaged due to the strong impact force when the
strong vibration of the tub causes the cylinder 100 to
move excessively. Since the cylinder 100 must be long
in order to form the friction ring driving terminal 402 on
the left end portion of the friction ring 400 and to prevent
the damage of the damper, it is undesired in view of a
space utilization of the washing machine, a difficulty in
the installation, and the like.
[0097] An operation of the damper for the washing ma-
chine according to the sixth embodiment of the present
invention is identical to that described in the first embod-
iment of the present invention. Therefore, its detailed de-
scription will be omitted. However, this embodiment is
characterized in that the operation of the friction ring 400

can be started by the friction ring driving terminal 402
formed on the right end portion of the friction ring 400. In
other words, at a point of time when the circumferential
stopper 310 contacts with the friction ring driving terminal
402, the friction ring 400 may move in the right direction
to increase the damping force. Or, at a point of time when
the right end portion of the piston body 200 contacts with
the friction ring driving terminal 402, the friction ring 400
may move in the left direction to increase the damping
force.
[0098] Further, the grease 390 is adhered to the main
surface of the friction ring driving terminal 402 in order
to relieve the impact force when the piston body 200 and
the circumferential stopper 310 contact with each other
centering on the friction ring driving terminal 402. The
impact in the collision can be buffered due to the grease
390. The present invention is not limited to the grease.
In other words, any impact relief material of a fluid form
can be used as the grease 390.
[0099] Although the drawing shows that the end portion
of the circumferential stopper 310 is curved, the present
invention is not limited to it. Even when the end portion
of the circumferential stopper 310 is formed in a non-
curved shape, it does not influence an effect of the
present invention.
[0100] FIG. 20 illustrates an embodiment of the present
invention. A structure of the damper for the washing ma-
chine according to the seventh embodiment of the
present invention is mostly similar to that of the damper
according to the sixth embodiment of the present inven-
tion. A difference is that an elastic member instead of the
grease (390, in FIG. 7) is formed as a member for reliev-
ing the impact force during the operation of the damper.
[0101] Specifically, first and second elastic members
330 and 340 are formed at a portion to which the grease
390 is adhered. Due to the elastic members 330 and 340,
an impact force is relieved at a portion with which the
friction ring contacts. The elastic members 330 and 340
can be adhered to or fitted into the piston body 200 and
the circumferential stopper 310, respectively. As a fitting
method, the method described in the fourth embodiment
of the present invention can be applied. Further, as a
method for relieving the impact force, the method de-
scribed in the third embodiment of the present invention
can be applied.
[0102] FIG. 21 is a sectional view of a damper for a
washing machine according to an eighth embodiment.
[0103] A structure of the damper for the washing ma-
chine according to the eighth embodiment is mostly sim-
ilar to that of the damper according to the sixth embodi-
ment. In this embodiment, a damping force can be in-
creased by forming another friction member at a portion
extended from the circumferential stopper 310 as one
body. According to the structure according to the eight
embodiment of the present invention, the damper for the
washing machine includes the circumferential stopper
310 and a fourth friction member 350 formed at a portion
extended from the circumferential stopper 310 to one
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side.
[0104] Specifically, the fourth friction member 350 is
fixed to a body of the extension bar 300 and forms a
contact surface with the inner circumferential surface of
the friction ring 400. Therefore, when a relative displace-
ment occurs between the extension bar 300 and the fric-
tion ring 400, a damping force due to a friction of the
contact surface is generated.
[0105] As a result, when the cylinder 100 moves ini-
tially, the damping force due to the first friction member
210 and the damping force due to the fourth friction mem-
ber 350 are generated at the same time. Here, the first
friction member 210 is formed at the contact surface be-
tween the outer circumferential surface of the piston body
200 and the inner circumferential surface of the cylinder
100, and the fourth friction member 350 is formed at the
contact surface between the outer circumferential sur-
face of the extension bar 300 and the inner circumferen-
tial surface of the friction ring 400. In this manner, the
damping force can be increased much more due to the
generation of the additional damping force.
[0106] At this time, although only one of the first and
fourth friction members 210 and 350 is formed, it does
not influence the effect of the present invention. In this
case, however, a frictional coefficient of the friction mem-
ber used in the first and fourth friction members 210 and
350 must be large in order to generate the same damping
force by using one damper.
[0107] Meanwhile, the fourth friction member 350 must
have a frictional coefficient smaller than a sum of the
frictional coefficients of the second and third friction mem-
bers 410 and 420. If the frictional coefficient of the fourth
friction member 350 is larger than the sum of the frictional
coefficients of the second and third friction members 410
and 420, the friction ring 400 moves at the same time
when the extension bar 300 moves. As a result, the fric-
tion ring 400 cannot move in a multi-stage.
[0108] An operation of the damper for the washing ma-
chine according to the eighth embodiment of the present
invention will be described with reference to FIGs. 22 and
23.
[0109] First, if the contractile force is applied, the cyl-
inder 100 moves in a right direction (an arrow direction
of FIG. 22). When the cylinder 100 moves in the right
direction, a frictional force is generated in a contact sur-
face between the inner circumferential surface of the cyl-
inder 100 and the first friction member 210 and between
the inner circumferential surface of the friction ring 400
and the fourth friction member 350, because the first and
fourth friction members 210 and 350 are still. However,
the second and third friction members 410 and 420 and
the friction ring 400 move in the right direction together
with the cylinder 100. In order to operate the friction ring
400, the frictional coefficient of the fourth friction member
350 may be smaller than those of the second and third
friction members 410 and 420.
[0110] Further, if the movement distance of the cylinder
100 exceeds "L1", the friction ring 400 cannot move to-

gether with the cylinder 100 any more because the left
portion of the piston body 200 contacts with the friction
ring stopper 402. Therefore, after that time, the frictional
force applied to the cylinder 100 is a sum of the frictional
forces of the second and third friction members 410 and
420.
[0111] Further, in case the tensile force is applied to
the damper, the cylinder 100 moves in the left direction
(an arrow direction of FIG. 23). When the cylinder 100
moves in the left direction, a frictional force is generated
in the contact surface between the inner circumferential
surface of the cylinder 100 and the first friction member
210 and the contact surface between the inner circum-
ferential surface of the friction ring 400 and the fourth
friction member 350, because the first friction member
210 is still with respect to the cylinder 100 and the fourth
friction member 350 is still with respect to the friction ring
400. However, the second and third friction members 410
and 420 and the friction ring 400 move in the left direction
together with the cylinder 100.
[0112] If the cylinder 100 continues to move and the
movement distance of the cylinder 100 exceeds "L2", the
friction ring cannot move together with the cylinder 100
any more because the circumferential stopper 310 con-
tacts with the friction ring driving terminal 402. Therefore,
after that time, the frictional force applied to the cylinder
100 is a sum of the frictional forces of the second and
third friction members 410 and 420.
[0113] This embodiment of the present invention has
an effect that the damping force in the initial operation of
the cylinder 100 can be increased much more.
[0114] Meanwhile, in this embodiment, the damping
force according to the operation of the cylinder 100 can
be controlled more variously by adjusting the frictional
coefficients of the first to fourth friction members 210,
410, 420 and 350.
[0115] FIG. 24 illustrates a further embodiment of the
present invention.
[0116] Referring to FIG. 24, a difference between the
present further embodiment and the eighth embodiment
is that elastic members 330 and 340 are formed instead
of the grease 390. Specifically, a second elastic member
340 is formed of an elastic material on the inner surface
of the circumferential stopper 310, and a first elastic
member 330 is formed of an elastic material on the left
end portion of the piston body 200. The first and second
elastic members 330 and 340 can be formed of a rubber
material. In this manner, when the circumferential stop-
per 310 and the right end portion of the piston body 200
contact with the friction ring driving terminal 402, the im-
pact force can be relieved by additionally forming the
elastic members 330 and 340. Particularly, in case a buff-
ering effect cannot be obtained through the grease 390
alone when a considerable amount of the impact force
is applied to the contact surface of the friction ring driving
terminal 402 due to a high speed rotation of the washing
machine, the installation of the elastic members 330 and
340 is required especially.
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[0117] FIGs. 25 and 26 illustrate a tenth embodiment.
[0118] A structure of the damper for the washing ma-
chine according to the tenth embodiment is mostly similar
to that of the damper for the washing machine according
to the first embodiment. A difference is that a friction ring
rotation preventing means is formed in order to prevent
the rotation of the second friction member 410. If the fric-
tion ring 400 rotates, the second friction member 410
also rotates. At this time, the second friction member 410
provided with a porous plastic coated with a lubricant
may be folded or protruded externally. If an original shape
of the second friction member 410 is changed, an appro-
priate frictional coefficient is not reached on the contact
surface between the second friction member 410 and the
cylinder 100. Therefore, the function of the damper can-
not be performed.
[0119] Accordingly, the friction ring rotation preventing
means is formed in order to prevent the rotation of the
friction ring 400, as shown in FIG. 26. FIG. 26 is a sec-
tional view taken along the line A-A’ of FIG. 25. Referring
to FIG. 26, the damper includes a cylinder 100, a second
friction member 410, a friction ring 400 and an extension
bar 300. Specifically, the outer circumference of the fric-
tion ring 400 and the inner circumference of the cylinder
100 are formed in a non-circular shape, for example, in
an elliptical shape as shown in FIG. 26. The second fric-
tion member 410 surrounding the outer circumference of
the friction ring 400 is also formed in the elliptical shape.
The second friction member 410 can be formed by in-
serting a rectangular porous plastic of elastic material,
as described above. Therefore, without considering the
shape at the formation of the second friction member
410, the second friction member 410 can be formed spon-
taneously in the elliptical shape while it is inserted into
the outer circumference of the friction ring 400.
[0120] Since the outer circumference of the friction ring
400 and the inner circumference of the cylinder 100 are
inserted in the elliptical shape in the above manner, an
installation direction of the friction ring 400 can be placed
at an original position as it is without any movement dur-
ing the operation of the damper.
[0121] Since the installation direction of the friction ring
400 is fixed, it is possible to prevent in advance the sec-
ond friction member 410 from being folded, which may
be caused by the position movement of the friction ring
400 during the operation of the damper. Additionally,
since the second friction member 410 is not folded, the
frictional force occurring in the friction ring 400 can main-
tain the value given when the friction ring 400 is installed.
As a result, the reliability can be maintained in the oper-
ation of the damper.
[0122] This embodiment can obtain a great effect in
case the position of the second friction member 410 is
greatly changed in a state of high speed rotation, in which
an amount of vibration reaches 2000 Hz.
[0123] FIG. 27 is a sectional view taken along the line
A-A’ of FIG. 25, showing a damper for a washing machine
according to an eleventh embodiment. A structure of the

damper for the washing machine according to the elev-
enth embodiment is mostly similar to that of the damper
according to the tenth embodiment. A difference is a
structure of the friction ring rotation preventing means.
[0124] In the friction ring rotation preventing structure
of the damper for the washing machine according to the
eleventh embodiment, the outer circumference of the ex-
tension bar 300 and the inner circumference of the friction
ring 400 are formed in a non-circular shape, for example,
in an elliptical shape as shown in FIG. 27, in order to
prevent the rotation of the friction ring 400.
[0125] In this manner, the friction ring 400 is fixed only
in an installation direction guided by the shape of the
extension bar 300 and the friction ring 400 does not move
the other directions. In other words, since the rotation of
the friction ring 400 is prevented, the friction ring 400 is
stopped at a position set in the installation and does not
rotate.
[0126] Since an effect obtained by preventing the ro-
tation of the friction ring 400 is identical to that of the tenth
embodiment, its detailed description will be omitted.
[0127] FIG. 28 is a sectional view taken along the line
A-A’ of FIG. 25, showing a damper for a washing machine
according to a twelfth embodiment. A structure of the
damper for the washing machine according to the twelfth
embodiment is mostly similar to that of the damper ac-
cording to the tenth embodiment. A difference is a struc-
ture of the friction ring rotation preventing means.
[0128] Referring to FIG. 28, the friction ring rotation
preventing structure of the damper for the washing ma-
chine according to the twelfth embodiment includes a
spline 301 formed between the inner circumferential sur-
face of the friction ring 400 and the outer circumferential
surface of the extension bar 300.
[0129] The spline 301 is characterized in that the rota-
tion of the friction ring 400 can be prevented by forming
a discontinuous portion at one side between the friction
ring 400 and the extension bar 300.
[0130] Since an effect obtained by forming the spline
301 is identical to that of the tenth embodiment, its de-
tailed description will be omitted.
[0131] Meanwhile, the spline 301 can be formed be-
tween the outer circumferential surface of the friction ring
400 and the inner circumferential surface of the cylinder
100. In other words, apart from the interposition of the
second friction member 410 between the friction ring 400
and the cylinder 100, in case the spline 301 is formed at
a predetermined position of the contact surface between
the friction ring 400 and the cylinder 100, the rotation
direction of the friction ring 400 can be fixed without
movement, as described above.
[0132] Meanwhile, the spline 301 must be formed in a
state that a predetermined interval between the exten-
sion bar 300 and the friction ring 400 is interposed. By
doing so, the rotation direction of the friction ring 400 is
not twisted. Further, due to the frictional force of the sec-
ond friction member 410, the friction ring 400 can move
back and forth together with the cylinder 100 without re-
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gard to the extension bar 300.
[0133] FIG. 29 is a sectional view taken along the line
A-A’ of FIG. 25, showing a damper for a washing machine
according to a thirteenth embodiment. A structure of the
damper for the washing machine according to the thir-
teenth embodiment is mostly similar to that of the damper
according to the twelfth embodiment. A difference is a
structure of the friction ring rotation preventing means.
[0134] Referring to FIG. 29, a fixing key 302 is formed
between the inner circumferential surface of the friction
ring 400 and the outer circumferential surface of the ex-
tension bar 300.
[0135] Since the fixing key 302 prevents the friction
ring 400 from being rotated, a deformation of the second
friction member 410 can be prevented. However, an in-
terval between the extension bar 300 and the friction ring
400 must be formed so that the friction ring 400 cannot
rotate in the rotation direction and can freely rotate the
up and down direction (that is, the up and down direction
of paper with respect to the drawing). Therefore, the fixing
key 302 is not forceably inserted. Preferably, the fixing
key 302 is formed on one side of the friction ring 400 and
the extension bar 300 as one body, and a groove into
which the fixing key 302 is inserted is formed on the other
side.
[0136] FIG. 30 is a sectional view taken along the line
A-A’ of FIG. 25, showing a damper for a washing machine
according to a fourteenth embodiment. A structure of the
damper for the washing machine according to the four-
teenth embodiment is mostly similar to that of the damper
according to the thirteenth embodiment. A difference is
a structure of the friction ring rotation preventing means.
[0137] Referring to FIG. 30, a serration 303 is formed
between the friction ring 400 and the extension bar 300.
The serration 303 prevents the friction ring 400 from ro-
tating freely, and the friction ring 400 can be fixed in the
original installation direction.
[0138] FIGs. 31 and 32 illustrate a fifteenth embodi-
ment.
[0139] FIG. 31 is a sectional view of the damper for the
washing machine according to the fifteenth embodiment.
A structure of the damper for the washing machine ac-
cording to the fifteenth embodiment is mostly similar to
that of the damper according to the first embodiment. A
difference is a structure of the friction ring 400 and the
elastic member.
[0140] A third elastic member 332 is formed to sur-
round at least the inner circumferential surface of the
friction ring 400. It can be seen from the drawing that the
third elastic member 332 surrounds the inner circumfer-
ential surface and both sides of the friction ring 400. In
other words, the third elastic member 332 surrounding
the inner circumferential surface and both sides of the
friction ring 400 is formed as one body. This structure
can eliminate an inconvenience of separately inserting
two elastic members 330 and 340 like the first embodi-
ment.
[0141] FIG. 32 is an enlarged view of the portion "A"

of FIG. 31. As shown, the friction ring 400 can move re-
gardless of the extension bar 300 when the third elastic
member 332 and the outer circumferential surface of the
extension 300 do not contact with each other. Therefore,
a constant interval must be maintained between the third
elastic member 350 and the extension bar 300.
[0142] The elastic member can be installed in simpler
manufacturing process by forming the third elastic mem-
ber 332 as one body to surround the inner circumferential
surface and both sides of the friction ring 400, as shown
in the drawing.
[0143] FIGs. 33 and 34 illustrate a sixteenth embodi-
ment.
[0144] FIG. 33 is a sectional view of the damper for the
washing machine according to the sixteenth embodi-
ment. A structure of the damper for the washing machine
according to the sixteenth embodiment is mostly similar
to that of the damper according to the fifteenth embodi-
ment. A difference is a structure of the friction ring 400
and the elastic member.
[0145] A reinforcement rib 403 is further formed on the
inner circumferential surface of the friction ring 400 to
reinforce the strength of the friction ring 400. The first
and second elastic members 330 and 340 are formed in
the same manner as the first embodiment. The impact
force occurring during the operation of the damper can
be buffered by making the elastic members contact with
both sides of the friction ring 400.
[0146] Although this embodiment provides one rein-
forcement rib 403 formed on the inner circumferential
surface of the friction ring 400, the strength of the friction
ring 400 can also be increased in case two reinforcement
ribs are formed on both sides of the friction ring 400 or
in case two or more reinforcement ribs are formed on the
entire inner circumferential surface of the friction ring 400.
[0147] FIG. 34 is an enlarged view of the portion "A"
of FIG. 33. The principle operation of the friction ring 400
can be performed by spacing apart the reinforcement rib
403 and the extension bar 300 from each other by a pre-
determined distance.
[0148] FIGs. 35 and 36 illustrate a seventeenth em-
bodiment. FIG. 35 is a sectional view of the damper for
the washing machine according to the seventeenth em-
bodiment. A structure of the damper for the washing ma-
chine according to the seventeenth embodiment is most-
ly similar to that of the damper according to the sixteenth
embodiment. A difference is a structure of the friction ring
400 and the elastic member.
[0149] Unlike the sixteenth embodiment, diameters of
the circumferential stopper 310 and the end portion of
the piston body 200 are reduced. The first elastic member
330 is formed on the outer surface of the piston body 200
and the second elastic member 340 is formed on the
inner surface of the circumferential stopper 310. Each
diameter of the circumferential stopper 310 and the pis-
ton body 200 are smaller than that of the end portion of
the friction ring 400. Therefore, the circumferential stop-
per 310 and the piston body 200 can pass the both sides
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of the friction ring 400 and move inwardly much more.
An imaginary line represents such a height difference.
[0150] The circumferential stopper 310 and the piston
body 200 entered inwardly through the end portion of the
friction ring 400 contact with both sides of the reinforce-
ment rib 403, thus allowing the friction ring 400 to be
moved.
[0151] Therefore, a period during which a small damp-
ing force can be applied is lengthened by a length be-
tween the end portion of the friction ring 400 and the end
portion of the reinforcement rib 403. Further, since the
contact portion of the friction ring 400 becomes the rein-
forcement rib 402, the friction ring 400 can move in more
stable state.
[0152] FIG. 36 is an enlarged view of the portion "A"
of FIG. 35. The principle operation of the friction ring 400
can be performed by spacing apart the reinforcement rib
403 and the extension bar 300 from each other by a pre-
determined distance.
[0153] FIGs. 37 and 38 illustrate an eighteenth embod-
iment. FIG. 37 is a sectional view of the damper for the
washing machine according to the eighteenth embodi-
ment. A structure of the damper for the washing machine
according to the eighteenth embodiment is mostly similar
to that of the damper according to the seventeenth em-
bodiment. A difference is a topology and a forming posi-
tion of the elastic member.
[0154] Specifically, as an impact relieving means, the
elastic members 330 and 340 are formed on both sides
of the reinforcement rib 403, not on the inner surface of
the circumferential stopper 310 and the end portion of
the piston body 200.
[0155] A convenience in the installation of the elastic
members 330 and 340 is enhanced much more by form-
ing the elastic members 330 and 340 on both sides of
the reinforcement rib 403. Further, the same effect of the
impact relief can be obtained.
[0156] FIG. 38 is an enlarged view of the portion "A"
of FIG. 37. The fundamental operation of the friction ring
400 can be performed by spacing apart the reinforcement
rib 403 and the elastic members 330 and 340 from the
extension bar 300 by a predetermined distance.
[0157] FIGs. 39 to 41 illustrate a nineteenth embodi-
ment.
[0158] A structure of the damper for the washing ma-
chine according to the nineteenth embodiment is mostly
similar to that of the damper according to the first em-
bodiment. A difference is a connecting method of the
piston body 300 and the extension bar 200.
[0159] FIG. 39 is a sectional view of the damper for the
washing machine according to the nineteenth embodi-
ment. Referring to FIG. 39, the damper for the washing
machine according to the nineteenth embodiment in-
cludes a cylinder 100, a piston body 200, an extension
300, a friction ring 400, a tub fixing opening 110, a case
fixing opening 240, a first friction member 210, a second
friction member 410, and a circumferential stopper 310,
which are similar to the first embodiment. However, in

this embodiment, the extension bar 300 and the piston
body 200 is formed as one body. Specifically, the exten-
sion bar 300 and the piston body 200 can be formed as
one body by an injection molding. The circumferential
stopper 310 is a separate element and can be connected
to the circumferential surface of the extension bar 300
by means of a connection rib 312 formed protrudedly on
one side of the circumferential stopper 310.
[0160] Further, the friction ring 400 is pushed by the
circumferential stopper 310 and the end portion of the
piston body 200 in a state that the friction ring 400 is
disposed in the central portion, thereby performing the
multi-step operation of the damper according to the
present invention. Except for that, a change of the damp-
ing force caused by the damper is identical to that of the
first embodiment.
[0161] FIG. 40 is an exploded perspective view of the
damper for the washing machine according to the nine-
teenth embodiment. Referring to FIG. 40, as described
above, the damper according to the present invention
includes the cylinder 100, the friction ring 400, the piston
body 200, and the extension bar 300. Specifically, the
piston body 200 and the extension bar 300 are formed
as one body at the beginning of the manufacture.
[0162] After the respective elements are disposed at
their predetermined positions, the connection rib 312
formed protrudedly on one surface of the circumferential
stopper 310 can be fused on the inner circumferential
surface of the end portion of the extension bar 300. In
addition to the fusion of the circumferential stopper 310,
the connection rib 312 can be connected in other manner,
such as bonding. Meanwhile, although the drawing
shows the circumferential stopper 310 fused on the inner
circumferential surface of the extension bar 300, the cir-
cumferential stopper 310 can be practically fused on the
outer circumferential surface of the extension bar 300.
[0163] This embodiment can obtain a convenience in
the manufacture by forming a single piston, that is, by
forming the piston body 200 and the extension bar 300
as one body.
[0164] FIG. 41 is a flowchart illustrating a method for
coupling the damper for the washing machine according
to the nineteenth embodiment.
[0165] Referring to FIG. 41, according to the damper,
the friction ring 400 is inserted into the single piston pro-
vided by forming the piston body 200 and the extension
bar 300 as one body (ST21). In more detail, the friction
ring 400 is formed spaced apart from the outer circum-
ference of the extension bar 300 by a predetermined dis-
tance.
[0166] The circumferential stopper 310 is arranged in
the end portion of the extension bar 300 (ST22). The
contact surface between the circumferential stopper 310
and the extension bar 300 is fused or bonded to connect
the circumferential stopper 310 and the extension bar
310 (ST23). The process of manufacturing the damper
is completed by inserting the single piston into the cylin-
der 100, in which the friction ring 400 is inserted into the
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single piston (ST24).
[0167] Further, the friction members 210 and 410
formed on the friction ring 400 and the outer circumfer-
ence of the piston body 200 is formed surrounded around
the friction ring 400 and the outer circumference of the
piston body 200 before the single piston is inserted into
the cylinder 100. For this, the friction members 210 and
410 are provided by coating the porous plastic of the
elastic material with a lubricant, as described above. In
view of its topology, a rectangular plastic is surrounded
at the described-above position.
[0168] Meanwhile, the friction ring 400 disposed at the
outer circumference of the extension bar 300 can be ro-
tated only between the circumferential stopper 310 and
the stepped portion 270. Therefore, when the cylinder
100 moves back and forth, the friction ring 400 also
moves back and forth together with the cylinder 100.
However, the friction ring 400 moves in a range between
the circumferential stopper 310 and the stepped portion.
If the cylinder 100 moves back and forth over a prede-
termined length, the friction ring 400 is pushed by means
of the circumferential stopper 310 and the stepped por-
tion 270, thereby generating a larger damping force.
[0169] As described above, according to the nine-
teenth embodiment, the multi-step damper for the wash-
ing machine can be manufactured more easily.
[0170] FIG. 42 is a sectional view of a damper for a
washing machine according to a twentieth embodiment.
[0171] Referring to FIG. 42, a structure of the damper
for the washing machine according to the twentieth em-
bodiment is mostly similar to that of the damper according
to the nineteenth embodiment. A difference is that a con-
nection protrusion 313 is formed instead of the connec-
tion rib 312. Like this, the molding process of the circum-
ferential stopper 310 can be achieved more easily by
protrudedly forming the connection protrusion 313 on one
end of the circumferential stopper 310 instead of the con-
nection rib 312.
[0172] The connection protrusion 313 is not limited to
a circular shape shown in the drawing, the connection
protrusion 313 can be provided in a shape given by re-
cessing an outer circumference of some portion to pro-
trude the other portion, a triangular shape, a rectangular
shape, and the like.

Industrial Applicability

[0173] In the damper for the washing machine accord-
ing to the present invention, an appropriate damping
force is applied differently according to the case a large
amount of vibration occurs and the case a small amount
of vibration occurs during the operation of the damper,
thereby rapidly reducing the amount of vibration occur-
ring in the washing machine.
[0174] In addition, since the vibration is rapidly atten-
uated by applying an appropriate damping force accord-
ing to an amount of vibration, an amount of noise occur-
ring due to the collision between parts of the washing

machine during the vibration can be reduced, thereby
enhancing a good condition in the use of the washing
machine.
[0175] Further, in case a displacement of the damper
is large due to a strong vibration, the breakage and dam-
age of the damper can be prevented.

Claims

1. A damper for a washing machine, comprising:

a cylinder (100);
a piston body (200) having one end inserted into
the cylinder (100);
a first friction member (210) interposed in a con-
tact surface between the piston body (200) and
the cylinder (100);
an extension bar (300) extending from an insert-
ed portion of the piston body (200), the extension
bar (300) having a circumferential stopper (310)
at the extended portion;
a friction ring (400) formed between the circum-
ferential stopper (310) and the first friction mem-
ber (210); and
a second friction member (410) formed on an
outer circumferential surface of the friction ring
(400) to contact with an inner surface of the cyl-
inder (100),
characterized in that the extension bar (300)
has a diameter smaller than the piston body
(200); and
the circumferential stopper (310) is a separate
part and connected to the extension bar (300),
the damper for the washing machine further
comprises an elastic member (330, 340) inter-
posed between the friction ring (400) and the
circumferential stopper (310) and/or between
the friction ring (400) and the piston body (200).

2. The damper for the washing machine according to
claim 1, wherein the extension bar (300) is provided
as a separate part and fixedly inserted into the piston
body (200).

3. The damper for the washing machine according to
claim 1, further comprising a friction ring driving ter-
minal (402) formed by reducing a diameter of the
friction ring (400), at least the circumferential stopper
(310) being caught by the friction ring driving terminal
(402).

4. The damper for the washing machine according to
claim 1, further comprising a friction member (350)
interposed in a contact portion between the exten-
sion bar (300) and the friction ring (400).

5. The damper for the washing machine according to
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claim 1, further comprising an elastic member (332)
formed on at least an inner surface of the friction ring
(400).

6. The damper for the washing machine according to
claim 1, wherein the extension bar (300) and the pis-
ton body (200) are formed as one body

7. The damper for the washing machine according to
claim 1, wherein the extension bar (300) and the pis-
ton body (200) are molded as one body.

8. The damper for the washing machine according to
claim 1, wherein the friction member (210) is an elas-
tic and porous plastic coated with a lubricant.

9. The damper for the washing machine according to
claim 1, wherein the circumferential stopper (310) is
connected to an end portion of the extension bar
(300).

10. The damper for the washing machine according to
claim 1, wherein the circumferential stopper (310) is
inserted into an inner surface of the extension bar
(300).

11. The damper for the washing machine according to
claim 1, wherein the circumferential stopper (310) is
connected to an end portion of the extension bar
(300) to contact with the friction ring (400).

12. The damper for the washing machine according to
claim 1, wherein the circumferential stopper (310)
has a diameter larger than the extension bar (300).

13. The damper for the washing machine according to
claim 1, wherein the circumferential stopper (310) is
fused on an end portion of the extension bar (300).

Patentansprüche

1. Stoßdämpfer für eine Waschmaschine, der aufweist:

einen Zylinder (100);
einen Kolbenkörper (200), von dem ein Ende in
den Zylinder (100) eingesetzt ist;
ein erstes Reibungselement (210), das in eine
Kontaktoberfläche zwischen dem Kolben (200)
und dem Zylinder (100) eingesetzt ist;
eine Verlängerungsstange (300), die sich von
einem eingesetzten Abschnitt des Kolbenkör-
pers (200) erstreckt, wobei die Verlängerungs-
stange (300) einen Umfangsanschlag (310) in
dem Erstreckungsabschnitt hat;
einen Reibungsring (400), der zwischen dem
Umfangsanschlag (310) und dem ersten Rei-
bungselement (210) ausgebildet ist; und

ein zweites Reibungselement (410), das auf ei-
ner Außenumfangsoberfläche des Reibungs-
rings (400) ausgebildet ist, um mit einer Inneno-
berfläche des Zylinders (100) in Kontakt zu sein,
dadurch gekennzeichnet, dass die Verlänge-
rungsstange (300) einen kleineren Durchmes-
ser als der Kolbenkörper (200) hat; und
der Umfangsanschlag (310) ein getrennter Teil
ist, der mit der Verlängerungsstange (300) ver-
bunden ist,
wobei der Stoßdämpfer für die Waschmaschine
ferner ein elastisches Element (330, 340) auf-
weist, das zwischen dem Reibungsring (400)
und dem Umfangsanschlag (310) und/oder zwi-
schen dem Reibungsring (400) und dem Kol-
benkörper (200) eingefügt ist.

2. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei die Verlängerungsstange (300) als
ein getrennter Teil bereitgestellt ist und fest in den
Kolbenkörper (200) eingesetzt ist.

3. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, die ferner einen Reibungsringantriebsend-
punkt (402) aufweist, der ausgebildet ist, indem ein
Durchmesser des Reibungsrings (400) verringert
wird, wobei wenigstens der Umfangsanschlag (310)
von dem Reibungsringantriebsendpunkt (402) er-
fasst wird.

4. Stoßdämpfer nach Anspruch 1, der ferner ein Rei-
bungselement (350) aufweist, das in einem Kontakt-
abschnitt zwischen der Verlängerungsstange (300)
und dem Reibungsring (400) eingefügt ist.

5. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, der ferner ein elastisches Element (332)
aufweist, das wenigstens auf einer Innenoberfläche
des Reibungsrings (400) ausgebildet ist.

6. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei die Verlängerungsstange (300) und
der Kolbenkörper (200) als ein Körper ausgebildet
sind.

7. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei die Verlängerungsstange (300) und
der Kolbenkörper (200) als ein Körper geformt sind.

8. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei das Reibungselement (210) ein
elastischer und poriger Kunststoff ist, der mit einem
Schmiermittel überzogen ist.

9. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei der Umfangsanschlag (310) mit ei-
nem Endabschnitt der Verlängerungsstange (300)
verbunden ist.
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10. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei der Umfangsanschlag (310) in eine
Innenoberfläche der Verlängerungsstange (300)
eingesetzt ist.

11. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei der Umfangsanschlag (310) mit ei-
nem Endabschnitt der Verlängerungsstange (300)
verbunden ist, um mit dem Reibungsring (400) in
Kontakt zu sein.

12. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei der Umfangsanschlag (310) einen
größeren Durchmesser als die Verlängerungsstan-
ge (300) hat.

13. Stoßdämpfer für die Waschmaschine nach An-
spruch 1, wobei der Umfangsanschlag (310) an ei-
nen Endabschnitt der Verlängerungsstange (300)
geschweißt ist.

Revendications

1. Amortisseur pour une machine à laver, comprenant :

un cylindre (100) ;
un corps de piston (200) présentant une extré-
mité insérée dans le cylindre (100) ;
un premier élément de friction (210) interposé
dans une surface de contact entre le corps de
piston (200) et le cylindre (100) ;
une barre d’extension (300) s’étendant depuis
une partie insérée du corps de piston (200), la
barre d’extension (300) présentant une butée
circonférentielle (310) sur la partie étendue ;
un anneau de friction (400) formé entre la butée
circonférentielle (310) et le premier élément de
friction (210) ; et
un second élément de friction (410) formé sur
une surface circonférentielle extérieure de l’an-
neau de friction (400) pour entrer en contact
avec une surface intérieure du cylindre (100),
caractérisé en ce que la barre d’extension
(300) présente un diamètre plus petit que le
corps de piston (200) ; et
la butée circonférentielle (310) est une partie sé-
parée et reliée à la barre d’extension (300),
l’amortisseur pour la machine à laver comprend
en outre un élément élastique (330, 340) inter-
posé entre l’anneau de friction (400) et la butée
circonférentielle (310) et/ou entre l’anneau de
friction (400) et le corps de piston (200).

2. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la barre d’extension (300) est
prévue comme une partie séparée et insérée fixe-
ment dans le corps de piston (200).

3. Amortisseur pour la machine à laver selon la reven-
dication 1, comprenant en outre un terminal d’entraî-
nement d’anneau de friction (402) formé par réduc-
tion d’un diamètre de l’anneau de friction (400), au
moins la butée circonférentielle (310) étant capturée
par le terminal d’entraînement d’anneau de friction
(402).

4. Amortisseur pour la machine à laver selon la reven-
dication 1, comprenant en outre un élément de fric-
tion (350) interposé dans une partie de contact entre
la barre d’extension (300) et l’anneau de friction
(400).

5. Amortisseur pour la machine à laver selon la reven-
dication 1, comprenant en outre un élément élasti-
que (332) formé sur au moins une surface intérieure
de l’anneau de friction (400).

6. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la barre d’extension (300) et
le corps de piston (200) sont formés comme un
corps.

7. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la barre d’extension (300) et
le corps de piston (200) sont moulés comme un
corps.

8. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel l’élément de friction (210) est
un plastique élastique et poreux revêtu d’un lubri-
fiant.

9. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la butée circonférentielle
(310) est reliée à une partie d’extrémité de la barre
d’extension (300).

10. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la butée circonférentielle
(310) est insérée dans une surface intérieure de la
barre d’extension (300).

11. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la butée circonférentielle
(310) est reliée à une partie d’extrémité de la barre
d’extension (300) pour entrer en contact avec l’an-
neau de friction (400).

12. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la butée circonférentielle
(310) présente un diamètre plus grand que la barre
d’extension (300).

13. Amortisseur pour la machine à laver selon la reven-
dication 1, dans lequel la butée circonférentielle
(310) est fusionnée sur une partie d’extrémité de la
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barre d’extension (300).
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