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Description
A WASHING MACHINE

The present invention relates to a horizontal axis washing nxchine.

In washer/dryers, preferably in washing nechines, laundry is washed in a drum
which rotates about an axis and dried by extrating water during spinning cycle.
During spinning cycle, if clothes clung to the wall of the drum is not distributed in
balance; rotation axis of the drum does not overlap with the center of gravity of the
drum. Forces arising as a result of the situation cause excessive stress in washing
mechines and give rise to harmful vibrations.

In the state of the art applications, in order to prevent the washing machine and sur-
roundings from being damaged, unbalanced quantity of load is deteded and in ac-
cordance with the deteded unbalanced load quantity the problem is tried to be solved.

In the state of the art United States of America patent application no.
US20040074263, a dynamic absorber element which absorbs the vibrations caused
when the drum rotates at high range of speeds is explined.

In the state of the art United States of America patent application no US5924312, a
washing mechine comprising a dynamic absorber which enables the absorption of the
vibrations created by the dynamic system of the machine is explained.

In existing horizontal axis washing nechines, the tub and motor are conneded to
the body by springs, dampers and bellows.

As the number of the points conneding the tub to the body is increased, the degree
of vibration and noise transmitted to the body increases.

Particularly in horizontal axis washing machines, during the spinning cycle as the
drum rotates at the speed of angular rotation which corresponds to natural vibration
frequency of the tub and all of the elements conneded to the body, the tub makes
maximum displacement inside the body. As the quantity of displacement changes in
accordance with the unbalanced load, in some occasions the tub hits the body or causes
washing nechine to vibrate. Additionally, the maximum displacement of the tub inside
the body is one of the most important fators determining the tub with the largest
diameter which can be mounted inside the washing machine.

When spinning speed corresponds to the natural vibration frequency of the washing
mechine, the tub makes the maximum displacement. In order to decrease maximum
displcement during passage through resonance, it is necessary to decrease natural

frequency value. In order to make this possible, the mass of the tub is increased by
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mounting concrete weights over the tub.

Weights mounted over the tub and the dampers mounted around the tub to absorb
the vibration both increase the weight and the cost of the washing nmechine.

The objed of the present invention is to design a washing machine wherein the
vibration caused by the unbalanced load during the spinning cycle is reduced.

The washing nechine realized in order to fulfill the objedives of the present
invention, explicated in the first claim and the dependent claims thereof, comprises a
spring anchored to the tub and a block moving inside the free space between the body
and the tub attched to the one end of the spring.

One end of the spring is fastened to the tub and the other end is loose to which a
block hung freely without touching any entity is fastened to the other end of the spring.
During passage through resonance, by the expansion or compression movements of the
spring in accordance with the movement of the tub, the block moves inside the space
and thereby force which is exerted resists the displacement of the tub so as to minimize
the displacement of the tub. Since the block does not touch any entity, the movement
of the tub is not transmitted to any other part of the washing machine. Consequently,
as the vibration of the tub is absorbed more effedtively, the quantity of noise arising
from vibration is also minimized.

Spring is fastened over the tub vertically. Accordingly, the whole movement of the
tub pointing to the spring can be transmitted to the spring.

In another embodiment of the present invention, the spring and the block are
attched at the point the force exerted by the load of the tub onto the tub surface is at
maximum level, or in other words, the spring and the block are attached to the part of
the tub which makes the maximum displacement during the passage through
resonance.

In another embodiment of the present invention, block is fastened to the tub with
the help of more than one spring.

In yet another embodiment of the present invention, spring and block are enabled to
move almost vertically to the surface of the tub by embodying springs of different
charateristics.

In another embodiment of present invention, washing machine comprises a guide
mounted to the tub that enables the vertical movement of the spring and block to the
surface of the tub.

As this invention minimizes the maximum displacement made during the passage

through resonance, it enables emplacement of a larger size tub; thus, enabling an
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increase in washing capacity. Furthermore, instllation of dampers used as absorbers
will no longer be required. Since the displacement value is decreased, bellows forming
one of the connedions of the tub to the body can structurally be simpler and ac-
cordingly cheaper. Moreover, the balance weights situated over the tub are not
required.
The washing nechine realized in order to fulfill the objedives of the present
invention is illustrated in the attched figures, where:
Figure 1 — is the schematic view of a washing nechine.
Figure 2 — is the view of the spring and the block at the highest point when the
drum rotates clockwise.
Figure 3 — is the view of the spring and the block at the lowest point when the drum
rotates clockwise.
The elements shown in the figures are numbered as follows:
Washing nxchine
Body
Tub
Absorber
Drum
Spring
Block
Guide

Horizontal axis washing mechine (1) which is the objed of the present invention

e A

comprises a body (2), a drum (5) enabling the washing and rinsing by rofating about an
axis and wherein the laundry (L) to be washed is emplaced, a tub (3), inside which the
drum (5) which exercises rotational movements is emplaced, and one or more
absorbers (4), for example a spring or a damper, which connedt the tub (3) to the body
(2), bear the tub (3) and the drum (5), and enable the suspension of the tub (3) in the
body (2).

The washing mechine (1) also comprises a spring (6) fastened to the tub (3), a block
(7) moving in accordance with the expansion or compression movements of the spring
(6) inside the space between the tub(3) and the body (2) attched to the one end of the
spring (Figure 1). The spring (6) enables the block (7) to move by expansion and com-
pression movement in accordance with movement of the tub (3). Block (7) exerts force
to the tub (3) so as to resist against the displacement of the tub (3) inside the body (2)
as the result of the movement triggered by the at of spring (6). When speed of angular



WO 2007/147869 PCT/EP2007/056183
4

rotation of the drum (5) equals to the natural vibration frequency (resonance) of the tub
(3) and all of the elements conneded to the tub (3), the tub(3) makes the maximum
displcement inside the body (2). For the constant of the spring (6) the value chosen
should enable the exertion of the force required for balancing the force exerted to the
spring (6) during resonance. In other words, spring constant is chosen at such a
specific value that spring (6) makes even smaller displacements other than the
resonance period. Accordingly, the force that the block (7) exerts on the tub (3) is at
smaller values in conditions other than the resonance.

[0027] During passage through resonance, in accordance with the distribution of the load
(L) inside the drum (5), the movement of the tub (3) is transmitted to the spring (6) and
to the block (7) via spring (6). When the tub (3) exerts force on the spring (6), spring
(6) moves the block (7) exerting a reverse force. As a result of the movement of the
block (7) reverse to the movement of the tub (3), the movement of the tub (3) slows
down and the displacement of the tub (3) inside the body (2) minimizes.

[0028] Spring (6) is situated over the tub (3) vertically. Consequently, more or less the
total force exerted on the tub (3) can be transmitted to the spring (6).

[0029] Spring (6) and block (7) are placed inside the part of the tub (3) aligned with the
point where the maximum force exerted by the load (L) on the drum (5) surface during
resonance, or, in other words, they are plced inside the part of the tub which makes
the maximum displacement during passage through resonance (Figure 2 and Figure 3).
Consequently, the quantity of maximum displacement of the tub (3) during resonance
is decreased as a result of the force that spring (6) and block (7) exert.

[0030] In one other embodiment of the present invention, the tub (3) suspends inside the
body (2) using preferably two absorbers (4). Although the rotation path that the tub (3)
follows during the resonance is an elliptical one, the diredion of the path can change in
accordance with the angle at which the tub (3) is suspended inside the body (2),
rotation direction of the drum (5) etc. In this application, as absorbers (4) are fastened
at a slanting angle, when drum (5) rotates clockwise (or counter clockwise) during the
resonance, the tub (3) follows a rightward (or leftward) slanting major axis elliptical
path. Load (L) inside the drum (5), in accordance with its weight, exerts the maximum
force on the edge of the major axis of the elliptical path. In order to balance the force,
the spring (6) and the block (7) are mounted according to the rotation diredtion of the
tub (3) and at a position consecutive to the lowest region of the tub (3). For example,
in Figure 2 and 3, because the drum (5) rotates clockwise, the spring (6) and the block

(7) are mounted on the left side of the lowest part of the tub (3) when viewed from
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In another embodiment of the present invention, block (7) is fastened to the tub (3)
with the help of more than one spring (6). Accordingly, constants of springs (6) can be
different from each other. Consequently, the block (7) can move almost vertically to
the surface of the tub (3).

In another embodiment of present invention, washing machine (1) comprises a
guide (8) mounted to the tub (3) enabling vertical movement of the spring (6) and the
block (7) to the surface of the tub (3). The guide (8) prevents the block (7) from
moving in a different diredtion other than the diredion of the spring (6).

By means of the present invention, since the block (7) anchored by the spring (6)
does not touch anything, the energy transmitted to the body (2) and accordingly the
noise level is minimized. Since the balance weights are not required, mounting of
larger size tubs (3) to the same volume of body (2) becomes possible. Under this
condition, capacity of the washing mechine (1) can be increased; the produdion of
lighter washing machines becomes possible since the balance weights are not required;
advanfages in transportation and packaging are provided. Furthermore, the present

invention also enables the use of simpler and cheaper bellows.
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Claims

A washing machine (1) comprising a body (2), a drum (5) enabling the washing
and rinsing by rotating about an axis and wherein the laundry (L) to be washed is
emplaced, a tub (3), inside which the drum (5) which exercises rotational
movements is emplaced, and one or more absorbers (4) which connect the tub
(3) to the body (2), bear the tub (3) and the drum (5), enable the suspension of
the tub (3) in the body (2) and characterized by a spring (6) fastened to the tub
(2) and a block (7) moving in accordance with expansion and compression of the
spring (6) inside the space between the tub(3) and the body(2) attached to the
one end of the spring (6).

A washing machine (1), as in Claim 1, characterized by a spring (6) expanding
or compressing in accordance with the movement of the tub (3) and a block (7)
exerting force to the tub (3) so as to resist against the displacement of the tub (3)
inside the body (2) as the result of the movement triggered by the act of spring
(6).

A washing machine (1), as in Claim 1 or Claim2, characterized by a spring (6)
whose spring constant is chosen at a value to balance the force exerted on it by
the tub (3) during resonance.

A washing machine (1), as in any one of the above claims, characterized by a
spring (6) situated over the tub (3) vertically.

A washing machine (1), as in any one of the above claims, characterized by a
spring (6) and a block (7) placed inside the part of the tub (3) where the
maximum displacement during resonance is made.

A washing machine (1) as in any one of the above claims, characterized by a
guide (8) mounted to the tub (3) enabling the spring (6) and block (7) to move
vertically to the surface of the tub (3).

A washing machine (1), as in any one of the above claims, characterized by a
spring (6) and a block (7) situated according to the rotation direction of the tub

(3) and at a position consecutive to the lowest region of the tub (3).
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Figure 1

Figure 2 Figure 3
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