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(54) HYDRAULIC DAMPER WITH A HYDRAULIC COMPRESSION STOP ARRANGEMENT

(57) A hydraulic damper (1) is disclosed including a
hydraulic compression stop arrangement (8) having an
insert (81) including a bottom and a fixing member (82)
including a body (821). The bottom is attached to the
body (821) through a locking connection preventing axial
movement of the insert (81) and transferring pressure
exerted on the insert (81) to the fixing member (82) and
allowing the cavity of the insert (81) to receive the addi-
tional piston (83) during the compression stroke to pro-
vide an additional damping force. The body (821) in-

cludes a locking plate (85a, 85b) and the bottom includes
a locking yoke (84a, 84b) with the locking yoke (84a, 84b)
being secured to the locking plate (85a, 85b) to define
the locking connection. The fixing member (82) includes
a head (822) and the locking plate (85a, 85b) extends
radially outwardly from the head (822) defining a recess
extending about the center axis. The locking yoke (84a,
84b), having an arcuate shape and an L-shaped cross
section, extends axially outwardly from the bottom to en-
gage the recess forming the locking connection.
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Description

Technical field

[0001] The present invention relates generally to a hy-
draulic damper assembly.

Background of the invention

[0002] A hydraulic damper including a hydraulic com-
pression stop arrangement generates an additional
damping force over a predefined section of the piston rod
as the piston rod travels during a compression stroke.
Traditionally, a hydraulic damper assembly for a vehicle
is provided with a first end stop member, which is ar-
ranged inside the hydraulic damper assembly and is con-
figured to operate during the rebound stroke of the hy-
draulic damper assembly, and a second end stop mem-
ber, which is arranged outside the shock-absorber and
is configured to operate during the compression stroke
of the hydraulic damper assembly. The end stop mem-
bers may be of elastic or hydraulic type.
[0003] Such a hydraulic damper is disclosed in
WO2016/146660. The hydraulic damper includes a main
tube disposed on a center axis extending between a first
end and a second end defining a fluid chamber extending
along the center axis for containing a working fluid. A
main piston is slidably disposed in the fluid chamber and
movable along the center axis dividing the fluid chamber
into a compression chamber between the first end and
the main piston and a rebound chamber between the
second end and the main piston. A piston rod guide is
disposed in the rebound chamber and attached to the
main tube to close the rebound chamber. A piston rod
extends along the center axis through the piston rod
guide and attached to the main piston for moving the
main piston between a compression stroke and a re-
bound stroke. During the compression stroke, the main
piston moves toward the first end. During the rebound
stroke the main piston moves toward the second end and
the piston rod guide. A piston rod extender is disposed
in the compression chamber, attached to the piston rod,
and extends along the center axis.
[0004] A hydraulic compression stop arrangement is
disposed in the compression chamber attached to the
first end for providing additional damping force for the
hydraulic damper during the compression stroke. The
hydraulic compression stop arrangement includes a fix-
ing member having a body attached to the first end of
the main tube. The hydraulic compression stop arrange-
ment further includes an insert disposed in the compres-
sion chamber and spaced from the main tube. The insert
has a bottom and an inner vessel including a cylindrical
section disposed on the center axis and extending out-
wardly from the bottom to define a cavity in communica-
tion with the compression chamber. The hydraulic com-
pression stop arrangement further includes an additional
piston attached to the piston rod extender for movement

with the piston rod during the compression stroke and
rebound stroke.

Summary of the invention

[0005] The present invention in its broadest aspect al-
lows for the transfer of pressure exerted on the insert to
the fixing member thereby prolonging the life of the hy-
draulic compression stop arrangement. In addition, the
present invention provides a simplified, low cost assem-
bly where the hydraulic compression stop arrangement
does not require substantial modifications of the compo-
nents of the hydraulic damper and may be employed as
an add-on in existing hydraulic damper designs. The
present invention also provides an easy assembly of the
hydraulic damper without any additional press fit or snap
fit interfaces thereby greatly reduces the risk of contam-
inating the working liquid with any debris that might be
generated while assembling the components of the hy-
draulic damper with each other. The present invention
further provides reduced costs and improved production
tolerances for the hydraulic damper.
[0006] The invention provides a hydraulic damper in-
cluding a main tube disposed on a center axis extending
between a first end and a second end defining a fluid
chamber extending along the center axis for containing
a working fluid. A main piston is slidably disposed in the
fluid chamber and movable along the center axis dividing
the fluid chamber into a compression chamber between
the first end and the main piston and a rebound chamber
between the second end and the main piston. A piston
rod guide is disposed in the rebound chamber and at-
tached to the main tube to close the rebound chamber.
A piston rod extends along the center axis through the
piston rod guide and attached to the main piston for mov-
ing the main piston between a compression stroke and
a rebound stroke. During the compression stroke, the
main piston moves toward the first end. During the re-
bound stroke the main piston moves toward the second
end and the piston rod guide. A piston rod extender is
disposed in the compression chamber, attached to the
piston rod, and extends along the center axis.
[0007] A hydraulic compression stop arrangement is
disposed in the compression chamber attached to the
first end for providing additional damping force for the
hydraulic damper during the compression stroke. The
hydraulic compression stop arrangement includes a fix-
ing member having a body attached to the first end of
the main tube. The hydraulic compression stop arrange-
ment further includes an insert disposed in the compres-
sion chamber and spaced from the main tube. The insert
has a bottom and an inner vessel including a cylindrical
section disposed on the center axis and extending out-
wardly from the bottom to define a cavity in communica-
tion with the compression chamber. The hydraulic com-
pression stop arrangement further includes an additional
piston attached to the piston rod extender for movement
with the piston rod during the compression stroke and
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rebound stroke. The bottom of the insert is attached to
the fixing member through a locking connection to pre-
vent axial movement of the insert and transfer pressure
exerted on the insert to the fixing member and allow the
cavity of the insert to receive the additional piston during
the compression stroke to provide the additional damping
force during the compression stroke.

Brief description of the drawings

[0008] Other advantages of the present invention will
be readily appreciated, as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings wherein:

Figure Fig. 1 is a fragmentary view of a vehicle sus-
pension including the hydraulic damper of the
present invention,

Figure Fig. 2 is a cross-sectional perspective view
of the hydraulic damper,

Figure Fig. 3a is a cross-sectional exploded view of
the insert and the fixing member of the hydraulic
compression stop arrangement,

Figure Fig. 3b is an enlarged fragmentary cross-sec-
tional view the hydraulic compression stop arrange-
ment,

Figure Fig. 4 is a perspective view of the insert and
the fixing member of the hydraulic compression stop
arrangement,

Figure Fig. 5a is a bottom perspective view of the
fixing member of the hydraulic damper,

Figure Fig. 5b is a perspective view of the fixing mem-
ber of the hydraulic damper,

Figure Fig. 6 is a bottom perspective view of the inert
of the hydraulic compression stop arrangement, and

Figure Fig. 7 is a cross-sectional view of the insert
and the fixing member of an alternative embodiment
of the hydraulic compressions top arrangement.

Detailed description of preferred embodiments

[0009] Referring to the Figures, wherein like numerals
indicate corresponding parts throughout the several
views, a hydraulic damper 1 in accordance with the
present invention is generally shown in figures Figs. 1
and 2.
[0010] Figure Fig. 1 schematically illustrates a frag-
ment of an exemplary vehicle suspension including the
hydraulic damper 1 of the present invention attached to

a vehicle chassis 101 via a top mount 102 and a number
of screws 103 disposed on the periphery of the upper
surface of the top mount 102. The top mount 102 is con-
nected to a coil spring 104 and a piston rod 5 of the hy-
draulic damper 1. The external tube 2 of the hydraulic
damper 1 is connected to the steering knuckle 105 sup-
porting vehicle wheel.
[0011] The hydraulic damper 1 in accordance with the
present invention is generally shown in figure Fig. 1. The
hydraulic damper 1 includes a main tube 3 having a cy-
lindrical shape disposed on a center axis A and extends
annularly about the center axis A between a first end and
a second end. The main tube 3 defines a fluid chamber
extending along the center axis A between the first end
and the second end for containing a working fluid. An
external tube 2, having a generally cylindrical shape, is
disposed on the center axis A, spaced from the main tube
3, and extends annularly about the center axis A between
a closed end and an opened end. The external tube 2
defines a compensation chamber 13, between the main
tube 3 and the external tube 2, extending annularly about
the center axis A. The closed end of the external tube 2
is adjacent to the first end of the main tube 3 and the
opened end is adjacent to the second end of the main
tube 3. A cap is disposed at the first end of the main tube
3 and the closed end of the external tube 2 and attached
to the closed end of the external tube 2 to close the fluid
chamber and the compensation chamber 13. A mounting
ring, having a generally circular shape, is disposed on
the cap for attaching the hydraulic damper 1 to a vehicle.
It should be appreciated that the present invention is not
limited to a twin-tube type hydraulic damper 1, the present
invention can also be used in connection with a single
tube type hydraulic damper 1.
[0012] The hydraulic damper 1 includes a main piston
4, having a generally cylindrical shape, slidably disposed
in the fluid chamber, movable along the center axis A,
and abutting the main tube 3. The main piston 4 divides
the fluid chamber into a compression chamber 12 and a
rebound chamber 11. The compression chamber 12 ex-
tends between the main piston 4 and the closed end of
the external tube 2. The rebound chamber 11 extends
between the main piston 4 and the opened end of the
external tube 2. A piston rod guide 6 is disposed in the
rebound chamber 11 and adjacent to the second end of
the main tube 3. The piston rod 5 is also disposed adja-
cent to the opened end of the external tube 2 and in seal-
ing engagement with the main tube 3 and the external
tube 2 to close the rebound chamber 11. The piston rod
guide 6 includes a bore, having a generally cylindrical
shape, extending along the center axis A and in commu-
nication with the rebound chamber 11. A piston rod 5,
having a generally cylindrical shape, is disposed on the
center axis A and extends along the center axis A,
through the bore of the piston rod guide 6, into the re-
bound chamber 11 to a distal end. The main piston 4 is
attached to the piston rod 5 at the distal end. The piston
rod 5 moves the main piston 4 between a compression
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stroke and a rebound stroke. The compression stroke is
defined as the main piston 4 moving toward the first end
of the main tube 3 and the closed end of the external
tube 2. The rebound stroke is defined as the main piston
4 moving toward the second end of the main tube 3 and
the piston rod guide 6.
[0013] The main piston 4 has a compression surface
and a rebound surface. The compression surface is dis-
posed in the compression chamber 12 facing the cap.
The rebound surface is disposed in the rebound chamber
11 facing the piston rod guide 6. The main piston 4 defines
a plurality of passages including a set of inner passages
and a set of outer passages with the set of inner passages
being disposed radially spaced from the outer passages.
In other words, the inner passages are disposed closer
to the center axis A than the outer passages. The pas-
sages extend between the compression surface and the
rebound surface and axially spaced from one another for
allowing the working fluid to flow through the passages
during the compression stroke and the rebound stroke.
A first compression valve 42, having a plurality of discs
with each of the discs having a generally circular shape,
is disposed on the rebound surface of the main piston 4
and covering the outer passages for limiting the flow of
the working fluid through the main piston 4 during the
compression stroke to provide a damping force during
the compression stroke. A first rebound valve 41, having
a plurality of discs with each of the discs having a circular
shape, is disposed on the compression surface of the
main piston 4 and covering the inner passages for limiting
the flow of the working fluid through the main piston 4
during the rebound stroke to provide a damping force
during the rebound stroke.
[0014] A piston rod extender 51, having a generally
cylindrical shape, is disposed on the center axis A and
is attached to the distal end of the piston rod 5. The piston
rod extender 51 extends along the center axis A to a
compression end. A threaded projection 511, having a
generally cylindrical shape, extends outwardly from the
compression end of the piston rod 5.
[0015] A hydraulic compression stop arrangement 8 is
disposed in the compression chamber 12 and attached
to the first end of the main tube 3 for providing additional
damping force during the compression stroke. The hy-
draulic compression stop arrangement 8 includes a fixing
member 82, as best shown in figures Figs. 5a and 5b,
having a generally cylindrical shape, attached to the first
end of the main tube 3. Preferably, the fixing member 82
is made from a metallic material, e.g. a sintered steel.
The fixing member 82 includes a body 821, having a gen-
erally cylindrical shape, disposed on the center axis A in
the compression chamber 12. The body 821 has an in-
ternal cylindrical surface 8211 and an external cylindrical
surface 8212. The internal cylindrical surface 8211 ex-
tends annularly about the center axis A defining a pocket.
The external cylindrical surface 8212 is spaced from the
internal cylindrical surface 8211 and extends annularly
about the center axis A and defines a shoulder for re-

ceiving the first end of the main tube 3. The body 821
defines at least one axial channel 823 extending through
the body 821 and parallel to the center axis A and in fluid
communication with the compression chamber 12 and
the base valve 7. Preferably, the at least one axial chan-
nel 823 includes eight axial channels 823 disposed about
the center axis A spaced equidistantly from one another
to allow the working fluid to flow from the compression
chamber 12 to the base valve 7.
[0016] A base valve 7 is disposed in the pocket of the
body 821 in the rebound chamber 11 and attached to the
internal cylindrical surface 8211 of the fixing member 82,
adjacent to the closed end of the external tube 2. The
base valve 7 defines a plurality of conduits disposed in
fluid connection between the compression chamber 12
and the compensation chamber 13. The base valve 7
includes a second compression valve 72, having a plu-
rality of discs with each of the discs having a circular
shape, disposed adjacent to the body 821 and covering
the conduits for limiting the flow of the working fluid to
the compensation chamber 13 during the compression
stroke to provide additional damping force during the
compression stroke. The base valve 7 further includes a
second rebound valve 71, having a plurality of discs with
each of the discs having a generally circular shape, and
disposed adjacent to the closed end of the external tube
2 covering the conduits for limiting the flow of the working
fluid to the compensation chamber 13 during the rebound
stroke to provide additional damping force during the re-
bound stroke.
[0017] The hydraulic compression stop arrangement
8 also includes an insert 81, as best shown in figures
Figs. 3a and 3b, having a generally cylindrical shape and
made from a plastic material, e.g. integrally formed polya-
mide, disposed on the center axis A in the compression
chamber 12. The insert 81, made from a plastic material,
serves as a tunable component of the hydraulic compres-
sion stop arrangement 8. The fixing member 82, made
from a metallic material, holds the insert 81 and provides
strong reinforcement for the insert 81 because all the
pressure acting on the insert 81 can be transferred to the
fixing member 82 with the fixing member 82 being more
durable than the insert 81.
[0018] The insert 81 includes a bottom and an inner
vessel 813. The bottom, having a generally circular
shape, is disposed in the compression chamber 12 ad-
jacent to the body 821. The inner vessel 813, having a
generally tubular shaped, includes a cylindrical section
8132 disposed on the center axis A and extending an-
nularly outwardly from the bottom. The inner vessel 813
defines a cavity, opening toward the piston rod guide 6,
disposed in communication with the compression cham-
ber. The cylindrical section 8132 tapers toward a primary
end to define a conical section 8131. The inner vessel
813, having an exterior surface, extends annularly about
the center axis A. Referring to figures Figs. 4 and 6, the
exterior surface includes at least one rib 811 extending
radially outwardly from the exterior surface between the
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bottom and the conical section 8131. Preferably, the ex-
terior surface includes five ribs 811, spaced equidistantly
apart from one another, to define a slot 812 extending
between each of the rib 811 for allowing the working fluid
to flow from the compression chamber 12 to the com-
pensation chamber 13. The inner vessel 813 also has an
interior surface defining at least one groove 814 extend-
ing from the conical section 8131 toward the bottom par-
allel to the center axis A. Preferably, the interior surface
includes six grooves 814, each having a conical shape,
and extends from the conical section 8131 toward the
bottom parallel to the center axis A for restricting the
working liquid flow into the insert 81.
[0019] The hydraulic compression stop arrangement
8 further includes an additional piston 83, as best shown
in figure Fig. 3b, having a generally cylindrical shape,
disposed about the threaded projection 511 for move-
ment with the piston rod 5 during the compression stroke
and the rebound stroke and engaging the insert 81 during
the compression stroke to provide additional damping
force during the compression stroke. The additional pis-
ton 83 including a seat 831 having a T-shape in cross-
section disposed on the center axis A and extending an-
nularly about the threaded projection 511. A sealing ring
832 is disposed adjacent to the seat 831 and extends
annularly about the center axis A and for engaging the
insert 81 during the compression stroke to provide addi-
tional damping force during the compression stroke. A
nut 833 having a torque application hexagonal surface
8331 is disposed adjacent to the sealing ring 832 and in
threaded engagement with the threaded projection 511
of the piston rod extender 51 for securing the seat 831
and the sealing ring 832 to the piston rod extender 51.
[0020] The insert 81 of the hydraulic compression stop
arrangement 8 is attached to the fixing member 82
through a locking connection and spaced from the main
tube 3 to allow the working fluid to flow between the insert
81 through the fixing member 82 and the base valve 7
to the compensation chamber 13. More specifically, the
bottom of the insert 81 is attached to the fixing member
82 through the locking connection. The locking connec-
tion is defined by the fixing member 82 including a locking
plate 85a, 85b and the bottom of the insert 81 including
a locking yoke 84a, 84b with the locking yoke 84a, 84b
being secured to the locking plate 85a, 85b.
[0021] As best shown in figures Figs. 3a and 3b, the
fixing member 82 includes a head 822, having a cylindri-
cal shape, extending outwardly from the body 821 along
the center axis A to a proximate end. The locking plate
85a, 85b, having a generally circular shape, is disposed
at the proximate end of the head 822 and extending ra-
dially outwardly from the proximate end perpendicular to
the center axis A, spaced from the body 821 of the fixing
member 82, defining a recess extending annularly about
the center axis A. The locking yoke 84a, 84b, having a
generally arcuate shape and an L-shaped cross section,
extends axially outwardly from the bottom of the insert
81 to engage the recess and form the locking connection.

The locking plate 85a, 85b defines at least one radial slot
8221 extending through the locking plate 85a, 85b and
spaced from the axial channel 823 of the body 821 and
in communication with the axial channel 823 to allow the
working fluid to flow through the fixing member 82.
[0022] In an alternative embodiment of the present in-
vention, as best shown in figure Fig. 7, the bottom of the
insert 81 includes a locking plate 85a, 85b and the fixing
member 82 includes a locking yoke 84a, 84b with the
locking yoke 84a, 84b being secured to the locking plate
85a, 85b defining the locking connection. The bottom of
the insert 81 includes a head 822, having a generally
cylindrical shape, extending outwardly from the bottom
along the center axis A to a proximate end. The locking
plate 85a, 85b, having a generally circular shape, is dis-
posed at the proximate end of the head 822 and extends
radially outwardly from the proximate end perpendicular
to the center axis A and spaced from the bottom of the
insert 81 defining a recess extending annularly about the
center axis A. The locking yoke 84a, 84b, having an ar-
cuate shape and an L-shaped cross-section, and extends
axially outwardly from the fixing member 82 to engage
the recess and form the locking connection.
[0023] Obviously, many modifications and variations
of the present invention are possible in light of the above
teachings and may be practiced otherwise than as spe-
cifically described while within the scope of the appended
claims. The use of the word "said" in the apparatus claims
refers to an antecedent that is a positive recitation meant
to be included in the coverage of the claims whereas the
word "the" precedes a word not meant to be included in
the coverage of the claims.

Claims

1. A hydraulic damper comprising:

a main tube disposed on a center axis extending
between a first end and a second end defining
a fluid chamber extending along said center axis
for containing a working fluid,
a main piston slidably disposed in said fluid
chamber and movable along said center axis
dividing said fluid chamber into a compression
chamber between said first end and said main
piston and a rebound chamber between said
second end and said main piston,
a piston rod guide disposed in said rebound
chamber and attached to said main tube to close
said rebound chamber,
a piston rod extending along said center axis
through said piston rod guide and attached to
said main piston for moving said main piston be-
tween a compression stroke with said main pis-
ton moving toward said first end and a rebound
stroke with said main piston moving toward said
second end and said piston rod guide,
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a piston rod extender disposed in said compres-
sion chamber and attached to said piston rod
and extending along said center axis,
a hydraulic compression stop arrangement dis-
posed in said compression chamber attached
to said first end for providing additional damping
force for the hydraulic damper during said com-
pression stroke,
said hydraulic compression stop arrangement
including a fixing member having a body at-
tached to said first end of said main tube,
said hydraulic compression stop arrangement
further including an insert disposed in said com-
pression chamber and spaced from said main
tube with said insert having a bottom and an
inner vessel including a cylindrical section dis-
posed on said center axis and extending out-
wardly from said bottom to define a cavity in
communication with said compression cham-
ber,
said hydraulic compression stop arrangement
further including an additional piston attached
to said piston rod extender for movement with
said piston rod during said compression stroke
and rebound stroke,
said bottom being attached to said fixing mem-
ber through a locking connection to prevent axial
movement of said insert and transfer pressure
exerted on said insert to said fixing member and
allow said cavity of said insert to receive said
additional piston during said compression stroke
to provide the additional damping force during
said compression stroke.

2. The hydraulic damper as set forth in Claim 1 wherein
said body of said fixing member includes a locking
plate and said bottom of said insert includes a locking
yoke with said locking yoke being secured to said
locking plate to define said locking connection.

3. The hydraulic damper as set forth in Claim 2 wherein
said fixing member includes a head of cylindrical
shape extending outwardly from said body along
said center axis to a proximate end and said locking
plate having a circular shape being disposed at said
proximate end of said head and extending radially
outwardly from said proximate end perpendicular to
said center axis and spaced from said body of said
fixing member defining a recess extending annularly
about said center axis; and said locking yoke has an
arcuate shape and an L-shaped cross section and
extending axially outwardly from said bottom of said
insert to engage said recess forming said locking
connection.

4. The hydraulic damper as set forth in Claim 2 or 3
wherein said locking plate defines at least one radial
slot extending through said locking plate and spaced

from said axial channel of said body and in commu-
nication with said axial channel to allow the working
fluid to flow through said fixing member.

5. The hydraulic damper as set forth in Claim 1 wherein
said bottom of said insert includes a locking plate
and said fixing member includes a locking yoke with
said locking yoke being secured to said locking plate
defining said locking connection.

6. The hydraulic damper as set forth in Claim 5 wherein
said bottom of said insert includes a head of cylin-
drical shape extending outwardly from said bottom
along said center axis to a proximate end and said
locking plate having a circular shape being disposed
at said proximate end of said head and extending
radially outwardly from said proximate end perpen-
dicular to said center axis and spaced from said bot-
tom of said insert defining a recess extending annu-
larly about said center axis; and said locking yoke
has an arcuate shape and an L-shaped cross section
and extending axially outwardly from said fixing
member to engage said recess forming said locking
connection.

7. The hydraulic damper as set forth in Claim 1 wherein
the hydraulic damper further comprises:

an external tube disposed spaced from said
main tube and extending about said main tube
between a closed end adjacent to said first end
and an opened end adjacent said second end
defining a compensation chamber between said
main tube and said external tube, and
a cap disposed at said first end and said closed
end and attached to said closed end to close
said fluid chamber and said compensation
chamber,
wherein the fixing member defines at least one
axial channel extending through said body and
in communication with said compression cham-
ber and said compensation chamber.

8. The hydraulic damper as set forth in Claim 7 wherein
said body of said fixing member includes a locking
plate and said bottom of said insert includes a locking
yoke with said locking yoke being secured to said
locking plate defining said locking connection.

9. The hydraulic damper as set forth in Claim 8 wherein
said fixing member includes a head of cylindrical
shape extending outwardly from said body along
said center axis to a proximate end and said locking
plate having a circular shape being disposed at said
proximate end of said head and extending radially
outwardly from said proximate end perpendicular to
said center axis and spaced from said body of said
fixing member defining a recess extending annularly
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about said center axis; and said locking yoke has an
arcuate shape and an L-shaped cross section and
extending axially outwardly from said bottom of said
insert to engage said recess forming said locking
connection.

10. The hydraulic damper as set forth in Claim 8 wherein
said locking plate defines at least one radial slot ex-
tending through said locking plate and spaced from
said axial channel of said body and in communication
with said axial channel to allow the working fluid to
flow through said fixing member.

11. The hydraulic damper as set forth in Claim 7 wherein
said bottom of said insert includes a locking plate
and said fixing member includes a locking yoke with
said locking yoke being secured to said locking plate
defining said locking connection.

12. The hydraulic damper as set forth in Claim 11 where-
in said bottom of said insert includes a head of cy-
lindrical shape extending outwardly from said bottom
along said center axis to a proximate end and said
locking plate having a circular shape being disposed
at said proximate end of said head and extending
radially outwardly from said proximate end perpen-
dicular to said center axis and spaced from said bot-
tom of said insert defining a recess extending annu-
larly about said center axis; and said locking yoke
has an arcuate shape and an L-shaped cross section
and extending axially outwardly from said fixing
member to engage said recess forming said locking
connection.

13. The hydraulic damper as set forth in Claim 7 wherein
said at least one axial channel includes eight axial
channels disposed about said center axis and
spaced equidistantly from one another to allow the
working liquid to flow from said compression cham-
ber to a base valve.

14. The hydraulic damper as set forth in any one of
Claims 1 to 13 wherein said insert is made of poly-
meric material and said fixing member is made of
metal.

15. The hydraulic damper as set forth in Claim 14 further
including a base valve disposed between said hy-
draulic compression stop arrangement and said cap
and attached to said fixing member of said hydraulic
compression stop arrangement for limiting the flow
of the working fluid to said compensation chamber
during said compression stroke and said rebound
stroke to provide additional damping force during
said compression stroke.

11 12 



EP 3 358 213 A1

8



EP 3 358 213 A1

9



EP 3 358 213 A1

10



EP 3 358 213 A1

11



EP 3 358 213 A1

12



EP 3 358 213 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 213 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 213 A1

15

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2016146660 A [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

