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(57) Abstract: A fluid damper for use in applications such as furniture is provided. The fluid damper comprises a cylinder (10)
having an open end (13) and a closed end (14) with a piston disposed within the cylinder. The piston has a piston rod (2) for moving
the piston between the open and closed end of the cylinder with the piston rod extending out of the cylinder open end through a
seal (4). A guide bushing (100, 200) having a central hollow shaft (110, 210) for guiding the piston rod is disposed within the
cylinder. The guide bushing allows damping fluid to flow in the space (17) between the central shaft and cylinder wall. In one
embodiment, elastic material (5) is located in the space between the guide bushing central shaft and cylinder wall with the elastic
material comprising multiple pieces that are individually compressible by the damping fluid as the piston moves to the closed end
of the cylinder. In another embodiment, a respective flange portion (130, 140, 230, 240) is provided at each longitudinal end of the
guide bushing with each flange portion extending radially to the cylinder wall. The two flange portions constitute the sole bearing
surfaces for the piston rod within the cylinder.
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FLUID DAMPER

The invention relates to a fluid damper for use in applications such as articles
of furniture that have moveable components, for example a drawer or a
wardrobe door. The damper serves to prevent the moveable components
from shutting with excessive force that would otherwise damage the

components and generate undesired noise.
DESCRIPTION OF THE PRIOR ART

A moveable component of an article of furniture such as a desk drawer, or a
wardrobe door generates undesirable noise when it slams shut with
excessive force. Also the excessive closing force may ultimately damage the
furniture article. It is, therefore, desirable to provide a damping mechanism
that allows for the shutting of moveable furniture components in a quiet and
undamaging manner. Previously, this has been accomplished by installing a
totally sealed device having a piston to resist the motion of door shutting, but
such devices are difficult to adjust in a predictable and controllable way.
Subsequently, a damper assembly having a cylinder adapted to receive a
piston having a piston rod with a bush or piston ring acting to close one end of
the cylinder was provided. The piston ring is made of a resiliently deformable
material which flattens under compressive force and is pressed against the
cylinder inner wall to provide frictional force during the inward stoke of the
piston. However, the disadvantage of this damper assembly is that the piston

ring is highly prone to frictional wear and tear.

Following that, hydraulic or fluid dampers were provided. A hydraulic or fluid
damper normally has a cylindrical housing within which a piston is moveable
in a linear fashion. The same piston is attached to a form of mechanism for
providing resistive force or bearing, on the piston. The mechanism is usually a
cylindrical block or a disc, which spans across the entire cross section of the

cylinder with slight spatial allowance between the inner wall of the housing
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and the peripheral surface of the mechanism. The interior space of the
housing is filled with a viscous fluid, so when the mechanism moves within
the interior space, it experiences some degree of drag owing to its obstruction
against fluid flow from one side of mechanism to another. Fluid dampers are
less susceptible to wear and tear since the inner wall of the cylinder is
lubricated with the damping fluid that also induces the drag force for the

mechanism.

Such a fluid damper is disclosed in two German utility models, namely, DE
20302120U and DE 20302121U. Both the fluid dampers of ‘2120 and ‘2121
comprise a cylinder with an open and closed end. Disposed within the
cylinder is a piston having a piston rod, guide casing for the piston rod,
retaining piece, guide part connectable to retaining piece via a pin, and a
spring. The piston, piston rod, retaining piece and guide part form a single
unit that is adjustable Within the cylinder. The spring is anchored at the
closed end of the cylinder and connected to the piston rod via the guide part.
The open end of the cylinder is closed with a removeable cap when in use.
The guide casing is axially located within the cylinder such that one
longitudinal end is contacting the cylinder cap and the other longitudinal end

is contacting the retaining piece.

Also, as can be seen from the above-described configuration of both ‘2120
and ‘2121, the two bearing points for the piston rod are firstly, at the
longitudinal end of the guide casing that contacts the cylinder cap and
secondly, at the guidance part. The position of the second bearing point is
not fixed stationary but is moveable with its position changing depending on
the movement of the piston part. In other words, as the piston rod is driven or
moved in and out of the cylinder, the second bearing point rubs against the
inner wall of the cylinder, inevitably leading to frictional wear and tear of the

cylinder inner wall as well as the second bearing point.
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In 2120, a deformable fluid absorbent coat having a longitudinal slit is
provided. This coat encompasses the central portion of the guide casing and
lowers the counter-pressure within the cylinder so that a smaller force is
required when depressing the piston rod of the fluid damper. When the piston
rod is depressed, the coat is deformed or squeezed by the displaced damping
fluid and when the piston rod is pulled out from the cylinder, fluid pressure
surrounding the coat is relieved and the coat returns to a non-deformed
relaxed state. The only fluid passages provided for the displacement of the
damping fluid between the closed end of the cylinder and the open end of the
cylinder when the piston rod is depressed, are slight gaps between the
cylinder inner wall, and outer walls of a longitudinal end of the guide casing-
retaining piece-guide part unit. This is undesirable as this arrangement
results in raising the counter-pressure within the cylinder and therefore,
negates the action of the fluid absorbent coat in lowering the cylindef counter-

pressure.

Also, in 2121, a seal for preventing tilting of the piston rod is provided
between the two bearing points of the piston rod, and more specifically the
seal is located within the longitudinal end of the guide casing that contacts the
retaining piece. The location of this seal would inevitably result in a high rate
of wear and tear and ultimately, physical deterioration of the seal due to
friction between the piston rod and the seal as the rod is driven in and out of

the cylinder.

It would therefore be desirable to have a fluid damper that solves the above

problems.

This invention thus aims to alleviate some or all of the problems of the prior

art, and to provide a fluid damper that is robust, easily assembled and

manufactured without compromising the damping performance.
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SUMMARY OF THE INVENTION

In accordance with an aspect of the invention, there is provided a fluid
damper for use in applications such as furniture, comprising a cylinder having
an open end and a closed end, as well as a piston and guide bushing
disposed within the cylinder. The piston has a piston rod for mbving the
piston between the open and closed end of the cylinder. The piston rod
extends out of the cylinder open end through a seal. The guide bushing has
a‘ central hollow shaft for guiding the piston rod and allows damping fluid to
flow in the space between the central shaft and cylinder wall with elastic
material located in that space. The elastic material comprises multiple pieces
that are individually compressible by the damping fluid as the piston moves to

the closed end of the cylinder.

“In an embodiment of the invention, the guide bushing is fixed in its axial

position within the cylinder and is located toward the open end of the cylinder.
Each longitudinal end of the guide bushing may comprise a disc-shaped

flange with the flanges having a plurality of fluid passages.

In an embodiment, each of the disc-shaped flanges has a plurality of fluid

passages.

In another embodiment, just one of the disc-shaped flanges has a plurality of

fluid passages.

According to an embodiment, the fluid passages comprise apertures that are
distributed about the disc-shaped flange.

According to another embodiment, the fluid passages altematively or
additionally comprise openings about the periphery of the disc-shaped flange.
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Also, in one embodiment, the multiple pieces of elastic material surround the
guide bushing central shaft. The multiple pieces of elastic material may be
aligned axially relative to one another on the shaft. Adjacent ones of the

multiple pieces of elastic material may abut one another when in a relaxed

~ state. The multiple pieces of elastic material may comprise tubular pieces.

The elastic material should preferably be a fluid-porous material. In one

embodiment, three such pieces of elastic material are provided.

In yet another embodiment, the two longitudinal ends of the guide bushing
constitute the sole bearing surfaces for the piston rod within the cylinder.

According to a further aspect of the invention, there is provided a fluid damper
for use in applications such as furniture comprising a cylinder having an open
end and a closed end as well as a piston and a guide bushing disposed within
the cylinder. The piston has a piston rod for moving the piston between the
open and closed end of the cylinder. The piston rod extends out of the
cylinder open end through a seal. The guide bushing has a central hollow
shaft for guiding the piston rod and allows damping fluid to flow in the space
between the shaft and cylinder wall. A respective flange portion is provided at
each longitudinal end of the guide bushing with each flange portion extending
radially to the cylinder wall such that the two flange portions constitute the
sole bearing surfaces for the piston rod within the cylinder.

In an embodiment of this further aspect, the guide bushing is fixed in its axial
position within the cylinder and is located toward the open end of the cylinder.
The flange portions are suitably disc-shaped and have a piurality of fluid

passages.

According an embodiment, each of the flange portions has a plurality of fluid

passages.
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According to another embodiment, just one of the flange portions has a

plurality of fluid passages.

In an embodiment, the fluid passages comprise apertures that are distributed

about the flange portion.

In a further embodiment, the fluid passages comprise alternatively or

additionally openings about the periphery of the flange portion.

Also, in an embodiment of this further aspect, elastic material may be located
in the space between the guide bushing central shaft and the cylinder wall.
The elastic material preferably comprises multiple pieces that are tubular in
shape and surround the guide bushing central shaft. The multiple pieces of
the elastic material may be aligned axially relative to one another on the shaft
such that adjacent ones of the elastic material abut one another in a relaxed
state. The elastic material should preferably be a fluid-porous material. In

an embodiment, three such pieces of elastic material are provided.

According to an embodiment of both aspects of the invention, the guide
bushing comprises an assembly of parts, for example two parts that are

connectable in the central shaft.

According to another embodiment of both aspects of the invention, the guide
bushing is made of a hard material and preferably a hard plastic material. An
example of such material is polyethylene, polyfluoroethylene and

polypropylene.

In yet another embodiment of both aspects of the invention, a resilient means,
such as a spring, is provided between the piston and the closed end of the

cylinder.
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In a further embodiment of both aspects of the invention, the inner wall of the
cylinder comprises a constricting step for axially locating the guide bushing.

The guide bushing may then be located such that one longitudinal end of the
guide bushing is in contact with the seal and the other longitudinal end is in

contact with the constricting step.

The objective of the fluid damper of this invention is to provide a fluid damper
having parts that are easily assembled and manufactured without
compromising on the durability or performance of the damper.

The multiple pieces of elastic material that are individually compressible by
the damping fluid, result in smaller counter-pressure in the cylinder when the
piston rod is depressed in comparison with the singular piece of coat provided
in the prior fluid damper of ‘2120. This is because muitiple pieces of elastic
material equate to a significantly larger surface e;Fea for action of the damping
fluid compression force, making it easier for the damping fluid to compress

the multiple pieces of elastic material, thus smaller counter-pressure.

The plurality of fluid passages provided on the disc-shaped flanges of the
guide bushing would allow for easy displacement of the damping fluid from
the cylinder closed end to the open end when the piston rod is depressed.
Consequently, the counter-pressure within the cylinder is lowered. Together
with the above-described action of the multiple pieces of individually
combressible elastic material, the counter-pressure within the cylinder would

be advantageously significantly lowered.

Also, as is apparent from the above description, the two bearing surfaces for
the piston rod are at each longitudinal end (disc-shaped flange) of the guide
bushing. Due to the configuration and location of the guide bushing, the
guide bushing is held stationary during the movement of the piston rod.
Therefore, the position of both the first and second bearing surfaces is fixed
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and will not be affected by the movement of the piston rod. The fixed nature
of the bearing surfaces (guide bushing flanges) advantageously results in no
frictional rubbing of the bearings against the inner wall of the cylinder, thus
prolonging the life of the cylinder. This advantage pertains whether or not
elastic material is disposed on the guide bushing. Thus in some

embodiments, the elastic material can be omitted.

Additionally, the guide bushing of the fluid damper of this invention is made of
a hard material and therefore will not be damaged by the frictional rubbing
motion between the inner wall of the disc-shaped flanges (bearing surfaces)

and the piston rod.

Forming the guide bushing as a two-part or multi-part assembly further
simplifies installing the elastic material or pieces thereof in an embodiment

employing the same.

Furthermore, the simple configuration of the components of the fluid damper
of this invention results in an easily manufactured and assembled fluid
damper.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated, although not limited, by the following description of

embodiments made with reference to the accompanying drawings in which:

FIGURE 1 shows a top view of a fluid damper according to an embodiment of
the present invention when the piston rod is fully extended from the cylinder.

FIGURE 2A is an enlarged view of the open end cylinder portion of the fluid
damper of Figure 1.

FIGURE 2B shows a cross-sectional view of Figure 2A along section A-A.
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FIGURE 3 is an enlarged view of both flange portions of the guide bushing
within the fluid damper of Figure 1.

FIGURE 4 shows a top view of a fluid damper according to the present

embodiment when the resilient means is in a fully compressed state.

FIGURE 5A is an enlarged view of the open end cylinder portion of the fluid
damper of Figure 4.

FIGURE 5B shows a cross-sectional view of Figure 5A along section A-A.

FIGURE 6 shows an enlarged view of the open end and closed end cylinder

portions of the fluid damper of Figure 4.

FIGURE 7A is a perspective view of a disassembled guide bushing of a

preferred embodiment of the present invention.

FIGURE 7B is a cross-sectional view of the guide bushing of Figure 7A along

section A-A.

FIGURE 8 shows a perspective view of a guide bushing of a preferred
embodiment of the present invention with the pieces of the elastic material

prior to assembly.

FIGURE 9A shows a perspective view of a disassembled guide bushing of an

embodiment of the present invention.

FIGURE 9B is a cross-sectional view of the guide bushing of Figure 9A along

section A-A.

FIGURE 10 shows a perspective view of a guide bushing of an embodiment
of this invention with the pieces of the elastic material prior to assembly.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

The fluid damper of this embodiment consists of a cylinder 10 having a piston
with a piston rod 2, guide bushing 100, 200, valve mechanism 8 and resilient
means, such as a spring 9, disposed within the cylinder 10. The unoccupied
space within the cylinder 10 is filled with damping fluid that may comprise any

fluid of a viscous nature suitable for use in fluid dampers, for example oil.

In a preferred embodiment, as seen in Figures 1 to 8, the cylinder 10 has an
open end 13 and a closed end 14 with a constricting step 16 provided on the
inner cylinder wall such that the open end portion 11 of the cylinder 10 has a
larger diameter relative to the closed end portion 12. The cylinder open end
13 is sealed fluid tight with a cover piece 3 having a seal 4. The seal 4 is held
between the bottom surface of the cylinder cover piece 3 and a longitudinal
end 130, 230 of the guide bushing 100, 200, thus preventing leaking of the
damping fluid from the cylinder 10. The guide bushing 100, 200 is located
within the larger diameter open end portion 11 of the cylinder 10 whereas the
valve mechanism 8 and spring 9 are located within the smaller diameter

closed end portion 12 of the cylinder 10.

The piston is moveable between the open end 13 and closed end 14 of the
cylinder 10 by way of the piston rod 2 with a portion of the piston rod
extending out of the cylinder open end 13 through the cover piece seal 4.
The remaining portion of the piston rod 2 within the cylinder 10 consists of a
first portion moveably guided within the guide bushing 100, 200 and a second
portion mounted with a valve mechanism 8 and connected to the spring 9.
The guide bushing 100, 200 prevents the piston rod 2 from tilting as it is either
pressed in or drawn out of the cylinder 10. In other words, the movement of
the piston rod 2 is guided by the guide bushing 100, 200 to be coaxial to the
cylinder 10.
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As shown in Figures 7 to 10, the guide bushing 100, 200 is made of a hard
material, preferably a hard plastic material and comprises a central hollow
shaft 110, 210 having a disc-shaped flange 130, 140, 230, 240 at each
longitudinal end.  The guide bushing 100, 200 is axially located within the
open end portion 11 of the cylinder 10 such that a disc-shaped flange 130,
230 contacts the inner surface of the cylinder cover piece 3 and the other
disc-shaped flange 140, 240 contacts the cylinder constricting step 16. In
other words, the guide bushing 100, 200 is held stationary within the open

end cylinder portion 11 between the cover piece 3 and constricting step 16.

The guide bushing central shaft 110, 210 has a substantially smaller outer
diameter than both disc-shaped flanges 130, 140, 230, 240 such that the
guide bushing 100, 200 is said to have a “dumb-bell” configuration. The bore
112, 212 of the central shaft 110, 210 extends through its longitudinal section
with an opening 131, 141, 231, 241 at each longitudinal end (disc-shaped
flanges 130, 140, 230, 240) for receiving the piston rod 2. The diameter of
the bore 112, 212 is constricted at each longitudinal end of the central shaft
110, 210 so that the diameter of the bore portion 132, 142, 232, 242 within
each disc-shaped flange 130, 140, 230, 240 is relatively smaller. These
constricted diameter portions 132, 142, 232, 242 of the central shaft bore 112,
212 within the disc-shaped flanges 130, 140, 230, 240 provide guiding
“sleeves” for guiding the movement of the piston rod 2 to be coaxial to the
cylinder 10. The diameter of these guiding sleeves is only slightly larger than
that of the piston rod 2 such that axial movement of the piston rod 2 is not
restricted without compromising the coaxial guiding function of these sleeves.
The diameter of the bore portion 112, 212 within the central shaft 110, 210 is
significantly larger than that of the piston rod 2 such that no contact is made
between the piston rod 2 and the central shaft inner walls.

Each disc-shaped flange 130, 140, 230, 240 extends radially to the inner wall
of the cylinder 10 and has a plurality of fluid passages 150, 250 that allows
damping fluid to flow from the closed end portion 12 of the cylinder 10 into the
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space 17 between the central shaft 110, 210 and cylinder inner wall of the
open end portion 11, and vice versa. These fluid passages 150, 250
preferably comprise apertures that are evenly distributed about the disc-
shaped flange 130, 140, 230, 240. Alternatively or additionally, these fluid
passages 150, 250 may comprise openings, such as semi-circular cutouts,
about the periphery of the disc-shaped flange 130, 140, 230, 240. For ease
of assembly of the guide bushing 100, 200, it is preferable that both disc-
shaped flanges 130, 140, 230, 240 are identical, in that both the flanges are
provided with fluid passages 150, 250. However, it is also a practical
alternative that only one of the disc-shaped flanges has fluid passages 150,
250, namely, the flange 140, 240 located at the longitudinal end of the guide
bushing 100, 200 that contact the cylinder constricting step 16.

When the fluid damper is in use, the two guide bushing disc-shaped flanges
130, 140, 230, 240 constitute the sole bearing surfaces 6, 7 for the piston rod
2 within the cylinder 10. The first bearing surface 6 for the piston rod 2 is
formed by way of contact between the guide bushing flange 130, 230 and the
inner surface of the cylinder cover piece 3 and the adjacent portion of the
cylinder inner wall. Contact between the other guide bushing flange 140, 240
and the cylinder constricting step 16 forms the second bearing surface 7 for
the piston rod 2. As mentioned above, the guide bushing 100, 200 is held
stationary within the cylinder open end portion 11, between the inner surface
of the cylinder cover piece 3 and constricting step 16. Thus, both bearing
surfaces 6, 7 of the piston rod 2, namely, both disc-shaped flanges 130, 140,
230, 240 of the guide bushing 100, 200, are stationary when the piston rod 2
is in motion (either pressed into or drawn out of cylinder 10). Notably, the
moving piston head does not bear against the inner wall surface of the

cylinder.

In one embodiment of the invention, as seen in Figures 1 to 6 and 8, highly
compressible elastic material 5 is provided within the open end portion 11 of
the cylinder 10 and located in the space 17 between the guide bushing



WO 2007/129157 PCT/IB2007/000922

10

15

20

25

30

-13 -

central shaft 110, 210 and cylinder inner wall. The elastic material 5 suitably
comprises fluid-porous material such as foamed rubber or foamed elastomer
plastic. Preferably this elastic material 5 consists of multiple pieces, for
example three pieces, that are individually compressible by the damping fluid
as the piston moves to the closed end 14 of the cylinder 10. It is also
preferred that each of these pieces of elastic material 5 is tubular-shaped and
surrounds the central shaft 110, 210. These pieces of elastic material 5 may
be aligned axially relative to one another so that adjacent pieces abut one
another when in a relaxed state. Alternatively, these multiple pieces of elastic
material 5 may comprise individually compressible curved sections that when
mounted onto the central shaft 110, 210, these sections form a tubular shape
that surrounds the shaft. The elastic material 5 may also comprise a unitary
generally tubular element having multiple furrows or grooves that extend
longitudinally or circumférentially such that, in cross-section, the elastic
material 5 is effectively divided into multiple sectional pieces. This would
allow for a larger surface area for compression of the elastic material 5 by the
damping fluid. The damping fluid flows within the furrows or grooves to

individually compress each sectional piece of the elastic material 5.

The valve mechanism 8 mounted on the second portion of the piston rod 2
(portion of rod within cylinder closed end portion 12) is identical to the valve
mechanism disclosed in the applicant’s earlier PCT application number
PCT/SG2004/000362 (PCT publication number WO 2005/045278 A1) and
essentially consists of a disc portion and an annular cover piece that turns
about a central axis joining the center of the two when the valve mechanism
exceeds certain speed in the fluid-filled cylinder 10. The disc portion extends
radially to the inner wall of the cylinder 10 with a surface facing the closed
end 14 of the cylinder 10. Part of the circular periphery of the disc portion is
removed to allow flow of damping fluid from one side of the disc portion to the
other when the disc portion moves along the cylinder 10. Alternatively, the
disc portion may be punctuated with openings adjacent the circular periphery
of the disc portion to create fluid passages. A hollow shaft for receiving the
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piston rod 2 and that is integral with the disc portion, extends perpendicularly
from the disc surface facing the closed end of the cylinder with the shaft. The
piston rod 2 is retained in placed across the valve mechanism 8 with a pair of
retaining means with each retaining means rested against the annular cover

piece and the disc portion, respectively.

The annular cover piece is used to adjust the area of which the fluid can flow
through the disc portion in order to vary the fluid pressure experienced by the
valve mechanism 8. The cover piece slips onto the disc portion holllow shaft
and is located adjacent to the disc portion. In a first position, the cover piece
will cover the entire circular cross section of the cylinder so that there is no
fluid passage and the damping fluid is not allowed to flow from one
longitudinal end of the valve mechanism 8 to the other and as a result, the
valve mechanism 8 will experience maximum fluid pressure. As the annular
cover piece begins to rotate in a direction, it slowly uncovers the disc portion
openings until it is in a second position in which all the disc portion openings
are uncovered and maximum damping fluid flow from one longitudinal end of
the valve mechanism 8 to the other is achieved. The outer periphery of the
cover piece is partially chamfered to match the pattern of fluid passages on
the disc portion formed by removing portions of the disc circular periphery.
This provides a path through which the damping fluid in the cylinder bore may
flow. Alternatively, when used together with the alternative disc portion where
disc portion fluid passages comprise punctuated openings adjacent the
circular periphery of the disc, the annular cover piece is provided with a

plurality of apertures corresponding to the disc openings.

The rotation of the annular cover piece is effected by an annular turning piece
connected to the cover piece by means of withholding claws extending from
the cover piece. The turning piece is located between the annular cover
piece and the closed end of the cylinder. The outer circular periphery of the
turning piece is also partially chamfered so as to form fluid passages that
correspond with those of the annular cover piece and disc portion.
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Alternatively, when used together with the disc portion having punctuated
openings about its circular periphery and the annular cover piece having a
plurality of apertures corresponding to the disc openings, the turning piece is

formed without chamfering.

The turning piece is designed to rotate as it slides along the disc portion
hollow shaft. This is accomplished via a guide member on the external
surface of the hollow shaft. The guide member is slightly angled with respect
to the common axis of rotation of both the annular-cover piece and turning
piece. The turning piece is also provided with a form of retention mechanism
for retaining the turning piece on the guide member and tracing the path of
the guide member on the surface of the hollow shaft. The mechanism may
be of a variety of forms that either fits or engages slidingly to the guide
member without dislodging, and can be integral to the turning piece. For
example, if the guide member is a ridge, the corresponding retention
mechanism can be a notch having complementary receiving surface which is
formed by depressing the inner surface of the turning piece. Alternatively, the
guide member can be a groove on the surface of the hollow shaft. Knob
extending from the inner surface of the turning piece is able to turn about the

hollow shaft as the knob slides along the groove.

A spring coiling around the hollow shaft of the disc portion is placed in
between the cover piece and turning piece. When the valve mechanism 8 is
stationary, the spring will be fully extended, pushing the turning piece to the
furthest end away from the cover piece. As it is held by the claws which
extend from the cover piece, the turning piece is prevented from being
expelled out of the hollow shaft. A gap exists between the disc portion and
the cover piece. However, when the external portion of the piston rod 2 is
initially depressed, this gap closes up as the disc portion is pushed forward by
the piston rod 2. Subsequently, the whole valve mechanism 8 is propelled
towards the closed end 14 of the cylinder 10 through the damping fluid which
flows in the opposite direction within the cylinder through the space between



WO 2007/129157 PCT/IB2007/000922

10

15

20

25

30

-16 -

the cylinder inner wall and outer periphery of the disc portion and cover piece.
Initially at low speed, the spring between the cover piece and turning piece is
able to counter the fluid pressure exerted on the turning piece. As the valve
mechanism 8 accelerates, because of the viscosity of the damping fluid, the
fluid pressure on the turning piece increases. The turning piece inadvertently
experiences significant resistance in motion and thus slows down. The rate
of rotation of the turning piece being slower than that of the cover piece, the
turning piece compresses the spring against the cover piece. As the cover
piece moves towards the turning piece, the cover piece rotates together with
the turning piece and restricts the openings through which the damping fluid
can escape. With less damping fluid flowing through the space between the
outer wall of the valve mechanism 8 and the cylinder inner wall, the valve
mechanism 8 experiences stronger resistive force to counter the motion of the
piston rod 2 until the piston rod slows down to a certain speed. When the
piston rod 2 is fully depressed into the cylinder (piston rod is stationary and
spring 9 is fully compressed against cylinder closed end 14), the spring
between the turning piece and cover piece of the valve mechanism expands
causing the turning piece and cover piece to return to their original position in
that all the fluid passages of both the turning piece and cover piece are fully
opened. However, when the valve mechanism 8 moves away from the
cylinder closed end 14, the turning piece remains in its original position. The
disc portion is said to be fully opened (with fluid passages minimally covered)
and the piston rod 2 is drawn out to its fully extended position from the

cylinder 10 with minimum resistance.

The spring 9 is anchored on the cylinder closed end 14 and connected to the
assembly of the piston rod 2 and valve mechanism 8 so as to cause the
piston rod 2 to be pushed back to its fully extended position when the rod is
not pressed into the cylinder 10. Alternatively, the external end of the piston
rod 2 may be extended to a moveable part of furniture and the piston rod 2, in
that case, extends together with the moveable part of the furniture. This
alternative arrangement would negate the need to provide a spring 9 within
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the cylinder 10 of the fluid damper.

For assembly of the fluid damper, firstly, the cylinder 10 is filled with the
required amount of damping fluid. Subsequently, the spring 9 and valve
mechanism 8 are inserted into the cylinder 10. Preferably, for ease of
manufacture, as shown in Figures 7 and 8, the guide bushing 100 is
assembled from two symmetrical pieces connectable at a mid-point in the
central shaft 110 with each piece comprising of a central shaft part with a
disc-shaped flange 130, 140. The pieces of preferably tubular elastic material
5 are slipped onto each central shaft part 110 from the end of the shaft that
connects to the other shaft part 110. Alternatively, as seen in Figures 9 and
10, the guide bushing 200 may be assembled from three pieces that consist
of a single central shaft part 210 connectable at each longitudinal end to a
disc-shaped flange 230, 240. In this case, firstly, one of the disc-shaped
flanges 230 or 240 is mounted at a longitudinal end of the central shaft 210.
Subsequently, the pieces of elastic material 5 are slipped onto the central
shaft 210 from the free end of the shaft (longitudinal end of the cehtral shaft
that does not yet have a flange mounted thereon). Finally, a disc-shaped
flange 230 or 240 is mounted at the free end of the shaft 210. The guide
bushing 100, 200 thus surrounded by elastic material 5 is then inserted into
the cylinder 10 together with the piston rod 2 and cylinder cover piece 3 with

seal 4.

As will be readily apparent to those skilled in the art, the present invention
may easily be produced in other specific forms without departing from its
scope or essential characteristics. The present embodiments are, therefore,
to be considered as merely illustrative and not restrictive, the scope of the
invention being indicated by the claims rather than the foregoing description,
and all changes which come within therefore intended to be embraced

therein.
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CLAIMS

1. A fluid damper for use in applications such as furniture, comprising:

a cylinder (10) having an open end (13) and a closed end (14);

a piston disposed within said cylinder (10);

the piston having a piston rod (2) for moving the piston between the open
(13) and closed end (14), the piston rod extending out of said open end
through a seal (4);

a guide bushing (100, 200) disposed within the cylinder (10);

the guide bushing (100, 200) having a central hollow shaft (110, 210) for
guiding the piston rod (2); the guide bushing allowing damping fluid to flow
in the space (17) between the shaft and cylinder wall; and

elastic material (5) located in said space (17);

characterized in that:

the elastic material (5) comprises multiple pieces that are individually
compressible by the damping fluid as the piston moves to the closed end
(14) of the cylinder (10).

. A fluid damper as claimed in claim 1 wherein the guide bushing (100, 200)

is fixed in its axial position within the cylinder (10).

. A fluid damper as claimed in claim 1 or 2 wherein the guide bushing (100,

200) is located toward the open end (13) of the cylinder (10).

. A fluid damper as claimed in claim 1 or 2 wherein each longitudinal end of

the guide bushing (100, 200) comprises a disc-shaped flange (130, 140,
230, 240).

. A fluid damper as claimed in claim 4 wherein each of said disc-shaped

flanges (130, 140, 230, 240) has a plurality of fluid passages (150, 250).
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6. A fluid damper as claimed in claim 4 wherein one of said disc-shaped
flanges (140, 240) has a plurality of fluid passages (150, 250).

7. A fluid damper as claimed in claim 5 wherein the fluid passages (150, 250)
comprise apertures that are distributed about the disc-shaped flange (130,
140, 230, 240).

8. A fluid damper as claimed in claim 6 wherein the fluid passages (150, 250)
comprise apertures that are distributed about the disc-shaped flange (130,
140, 230, 240).

9. A fluid damper as claimed in claim 5 wherein the fluid passages (150, 250)
comprise openings about the periphery of the disc-shaped flange (130,
140, 230, 240).

10.A fluid damper as claimed in claim 6 wherein the fluid passages (150, 250)
comprise openings about the periphery of the disc-shaped flange (130,
140, 230, 240).

11.A fluid damper as claimed in claim 1 wherein the multiple pieces of elastic

material (5) surround the guide bushing central shaft (110, 210).

12.A fluid damper as claimed in claim 1 wherein the muitiple pieces of elastic

material (5) are aligned axially relative to one another in the cylinder (10).

13.A fluid damper as claimed in claim 1 wherein adjacent ones of the multiple

pieces of elastic material (5) abut one another when in a relaxed state.

14.A fluid damper as claimed in claim 1 wherein the multiple pieces of elastic

material (5) comprises tubular pieces.



10

15

20

25

WO 2007/129157 PCT/IB2007/000922

-20 -

15.A fluid damper as claimed in claim 1 wherein the elastic material (5)

comprises three said pieces.

16.A fluid damper as claimed in claim 1 wherein the elastic material (5)

comprises a fluid-porous material.

17.A fluid damper as claimed in claim 1 wherein the two longitudinal ends
(130, 140, 230, 240) of the guide bushing (110, 210) constitute the sole

bearing surfaces for the piston rod (2) within the cylinder (10).

18.A fluid damper for use in applications such as furniture, comprising:
a cylinder (10) having an open end (13) and a closed end (14);
a piston disposed within said cylinder (10);
the piston having a piston rod (2) for moving the piston between the open
(13) and closed end (14), the piston rod extending out of said open end
through a seal (4);
a guide bushing (100, 200) disposed within the cylinder (10);
the guide bushing (100, 200) having a central hollow shaft (110, 210) for
guiding the piston rod (2); the guide bushing allowing damping fluid to flow
in the space (17) between the shaft and cylinder wall;
characterized in that:
a respective flange portion (130, 140, 230, 240) is provided at each
jongitudinal end of the guide bushing (100, 200), each flange portion
extending radially to the cylinder wall; and the two flange portions
constitute the sole bearing surfaces for the piston rod (2) within the
cylinder (10).

19.A fluid damper as claimed in claim 18 wherein the guide bushing (100,

200) is fixed in its axial position within the cylinder (10).

20.A fluid damper as claimed in claim 18 or 19 wherein the guide bushing
(100, 200) is located toward the open end (13) of the cylinder (10).
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21.A fluid damper as claimed in claim 18 or 19 wherein the flange portions
(130, 140, 230, 240) are disc-shaped.

22 A fluid damper as claimed in claim 18 wherein each of said flange portions
(130, 140, 230, 240) has a plurality of fluid passages (150, 250).

23. A fluid damper as claimed in claim 18 wherein one of said flange portions
(140, 240) has a plurality of fluid passages (150, 250).

24 A fluid damper as claimed in claim 22 or 23 wherein the fluid passages
(150, 250) comprise apertures that are distributed about the flange portion
(130, 140, 230, 240).

25.A fluid damper as claimed in claim 22 or 23 wherein the fluid passages
(150, 250) comprise openings about the periphery of the flange portion
(130, 140, 230, 240).

26.A fluid damper as claimed in claim 18 wherein elastic material (5) is
located in said space (17) between the guide bushing central shaft (110,
210) and the cylinder wall.

27.A fluid damper as claimed in claim 26 wherein said elastic material (5)

comprise multiple pieces.

28.A fluid damper as claimed in claim 26 or 27 wherein the elastic material

(5) surrounds the guide bushing central shaft (110, 210).

29.A fluid damper as claimed in claim 27 wherein the elastic material (5)
comprises multiple pieces that are aligned axially relative to one another in
the cylinder (10).
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30.A fluid damper as claimed in claim 27 wherein adjacent ones of the elastic

material (5) abut one another when in a relaxed state.

31.A fluid damper as claimed in claim 27 wherein the elastic material (5)

comprises three said pieces.

32.A fluid damper as claimed in claim 26 wherein the elastic material (5)

comprises tubular pieces.

33.A fluid damper as claimed in claim 26 wherein the elastic material (5)

comprises fluid-porous material.

34.A fluid damper as claimed in claim 1 or 18 wherein the guide bushing

(100, 200) comprises an assembly of parts.

35. A fluid damper as claimed in claim 34 wherein there are two said parts
connectable in the shaft (110, 210).

36.A fluid damper as claimed in claim 1 or 18 wherein the guide bushing
(100, 200) is made of a hard material.

37.A fluid damper as claimed in claim 1 or 18 wherein the guide bushing

(100, 200) is made of a hard plastic material.

38. A fluid damper as claimed in claim 1 or 18 wherein a resilient means (9) is

provided between the piston and the closed end (14) of the cylinder (10).

39.A fluid damper as claimed in claim 1 or 18 wherein the inner wall of the
cylinder (10) comprises a constricting step (16) for axially locating the
guide bushing (100, 200).
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40.A fluid damper as claimed in claim 38 wherein the guide bushing (100,
200) is located such that one longitudinal end (130, 230) of the guide
bushing is in contact with said seal (4) and the other longitudinal end (140,

240) is in contact with the constricting step (16).
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