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(54) HYDRAULICALLY DAMPED, SELF CLOSING HINGE

(57) A hinge for hinging a closure member (1) to a
support (2), the hinge comprising: a first hinge member
(4); a second hinge member (5) pivotably mounted on
the first hinge member (4) through the intermediary of
two rolling bearings (13, 14) that are placed between dif-
ferent abutments (23, 24, 25, 26); a damping mechanism
for damping a closing movement of the closure member
(1); and an energy storing mechanism for storing energy
when opening the closure member (1) and using the en-
ergy to close the closure member (1). As such, one of
the rolling bearings (13, 14) will support (2) the weight of
a right-handed closure member (1) while the other of the
rolling bearings (13, 14) will support (2) the weight of a
left-handed closure member (1) if the first hinge member
(4) is always fixed to the same element. As such, the
hinge is able to be formed as a barrel hinge having only
two knuckles which is a compact hinge.
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Description

[0001] The present invention relates to a hydraulically
damped, self-closing hinge for hinging a closure member
to a support. The hinge comprises: a first hinge member
comprising a first barrel and a first leaf fixed to said first
barrel and configured to be fixed to one of: the support
and the closure member; a second hinge member pivot-
ably mounted on the first hinge member through the in-
termediary of a first and a second rolling bearing, the
second hinge member comprising a second barrel and
a second leaf fixed to said second barrel and configured
to be fixed to the other one of: the support and the closure
member; a damping mechanism interposed between
said hinge members and configured for damping a clos-
ing movement of said closure member, the damping
mechanism comprising: a closed cylinder cavity that has
a longitudinal direction and is filled with a volume of hy-
draulic fluid; a damper shaft having a first end extending
into the cylinder cavity; a piston within said cylinder cavity
so as to divide the cylinder cavity into a high pressure
compartment and a low pressure compartment, the pis-
ton being operatively coupled to said damper shaft to be
movable between two extreme positions in said longitu-
dinal direction; a one-way valve allowing fluid flow from
the low pressure compartment to the high pressure com-
partment when said closure member is being opened;
and at least one restricted fluid passage between the
compartments; and an energy storing mechanism inter-
posed between said hinge members and configured for
storing energy when said closure member is being
opened and for using said energy to effect closure of said
closure member, the energy storing mechanism being
contained in said second barrel.
[0002] Such a hinge is commercially available as the
"MAMMOTH-180" sold by "Locinox" and is intended to
hinge a gate, in particular an industrial gate, to a support.
The hinge is formed as a flush hinge with the second
hinge member formed by one knuckle with a leaf and
located between the first hinge member formed by two
further knuckles which are connected to one another by
a further leaf. The energy storing mechanism comprises
a torsion spring which is located in the knuckle of the
second hinge member and is connected on one side to
the first hinge member and on the other side to the second
hinge member. The damping mechanism is located in
the lowermost knuckle of the first hinge member and com-
prises a rotating damping shaft that drives a piston to
move in a hydraulic fluid. To ensure a proper alignment
of the hinge members two rolling bearings are provided
in between the two hinge members at respective ends
of the second hinge member. These rolling bearings also
aid in a smooth pivoting motion of the hinge members
with respect to one another.
[0003] In order to bear the load of gates, having in par-
ticular a weight of up to 150 kg, both the spring mecha-
nism and the damper mechanism need to handle large
forces. As such, due to the construction of the hinge in

the form of a flush hinge it is quite large and voluminous.
[0004] Another downside of the known hinge is that
the first leaf is configured for being fixed in a fixed position
with respect to the support or the gate whilst the second
leaf is configured to enable adjusting the distance be-
tween the support and the gate. Depending on which
type of closure member, i.e. right-handed or left-handed,
the first hinge member is fixed to either the support or
the closure member respectively. This is due to the fact
that the hinge is always mounted in the same upright
position, and never upside down, in order to avoid leak-
age of hydraulic fluid. Therefore, when used for differently
oriented closure members, the hinges provide an asym-
metrical view as only the leaf of the second hinge member
enables adjusting the distance between the support and
the gate.
[0005] It is an object of the present invention to provide
a hydraulically damped, self-closing hinge which is more
compact and which, in particular, does not need a hinge
member with two knuckles to provide the required
strength to be able to support relatively heavy closure
members.
[0006] This object is achieved according to the inven-
tion in that said first barrel has a main body and a hollow
shaft extending from said main body with the damper
shaft extending through the hollow shaft, the second bar-
rel being pivotably mounted on said hollow shaft through
the intermediary of said rolling bearings each having an
inner race and an outer race, the inner races of said rolling
bearings radially engaging an outer surface of said hollow
shaft, the outer races of said rolling bearings radially en-
gaging an inner surface of said second barrel, the inner
race of the first rolling bearing being axially engaged by
a first abutment on said first barrel, the inner race of the
second rolling bearing being axially engaged by a second
abutment fixed onto said hollow shaft, the outer race of
the first rolling bearing being axially engaged by a third
abutment on the inner surface of said second barrel, the
outer race of the second rolling bearing being axially en-
gaged by a fourth abutment on the inner surface of said
second barrel.
[0007] By placing the rolling bearings between the dif-
ferent abutments, one of the rolling bearings will support
the weight of a right-handed closure member while the
other of the rolling bearings will support the weight of a
left-handed closure. Moreover, due to the damper shaft
being placed through the hollow shaft, the pivoting motion
of the hinge members relative to one another is trans-
ferred to the damping mechanism internally thus avoiding
the necessity of having three knuckles with a leaf con-
necting two of the knuckles. As such, the hinge is able
to be formed as a barrel hinge having only two knuckles,
with the first knuckle being formed by the first barrel and
the second knuckle being formed by the second barrel,
which is a more compact hinge than a flush hinge. More-
over, as none of the leaves has to connect two knuckles
each of them may have a height which corresponds to
the height of one of the barrels or, in other words, both
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leaves can be given a same height to obtain a symmetric
view. The height of the leaves can thus be reduced to
achieve a more elegant hinge, notwithstanding the fact
that it contains an energy storing mechanism and a
damping mechanism which is configured for actuating a
relatively heavy closure member.
[0008] The first leaf can be arranged for being fixed to
the support, in particular so that the barrels of the hinge
are on a predetermined fixed distance from the support,
whilst the second hinge is arranged for being fixed to the
closure member, in particular in such a manner that the
distance between the support and the gate can be ad-
justed. As such, for a right-handed closure member, the
weight of the closure member is transferred through the
second hinge member, via the third abutment, onto the
outer race of the first rolling bearing which then transfers
the weight, via its inner race and the first abutment, to
the first hinge member fixed to the support. Alternatively,
the second leaf can be arranged for being fixed to the
support, in particular so that the barrels of the hinge are
on a predetermined fixed distance from the support,
whilst the second hinge is arranged for being fixed to the
closure member, in particular in such a manner that the
distance between the support and the gate can be ad-
justed. As such, for a right-handed closure member, the
weight of the closure member is transferred through the
first hinge member, via the first abutment, onto the inner
race of the first rolling bearing which then transfers the
weight, via its outer race and the third abutment, to the
second hinge member fixed to the support. As such, for
a right-handed closure member, the first rolling bearing
supports the weight of the closure member.
[0009] Similarly, for a left-handed closure member the
first leaf can be arranged for being fixed to the support
with the second leaf being arranged for being fixed to the
closure member, i.e. the hinge is turned upside down
with respect to its mounting position for a right-handed
closure member. As such, the weight of the closure mem-
ber is transferred through the second hinge member, via
the fourth abutment, onto the outer race of the second
rolling bearing which then transfers the weight, via its
inner race and the second abutment, to the first hinge
member fixed to the support. Alternatively, for a left-hand-
ed closure member, the first leaf can be arranged for
being fixed to the closure member with the second leaf
being arranged for being fixed to the support, i.e. the
hinge is turned upside down with respect to its mounting
position for a right-handed closure member. As such, the
weight of the closure member is transferred through the
first hinge member, via the second abutment, onto the
inner race of the second rolling bearing which then trans-
fers the weight, via its outer race and the fourth abutment,
to the second hinge member fixed to the support. As
such, for a left-handed closure member, the second roll-
ing bearing supports the weight of the closure member.
[0010] Moreover, for differently oriented closure mem-
bers, the hinge is always fixed with one and the same
hinge member to the support and with the other hinge

member to the closure member, i.e. the hinge is turned
upside down for differently oriented closure members,
thereby providing a symmetric view. In particular, the
hinge axis of the hinge according to the present invention
is always aligned with the support, i.e. is always in the
same position with respect to the support.
[0011] CN-U-201372657 discloses a barrel hinge with
a damping mechanism and an energy storing mechanism
wherein the damper shaft runs through a hollow shaft
thereby forming a more compact hinge. The two hinge
members are connected to one another via the damper
shaft which sticks out of the lower member and is fixed
to the upper member with the bearings that enable both
hinge members to rotate with respect to one another be-
ing applied onto the damper shaft. As such, the bearings
do not carry the weight of the closure member. Instead,
the closure member, which is fixed to the upper hinge
member, is supported by pads resting on the lower hinge
member. A drawback of such an arrangement is that the
pads produce more friction than, for example, a rolling
bearing. Moreover, due to the limited diameter of the
damper shaft, the bearings applied around the damper
shaft do not provide the required strength to enable the
barrel hinge to support a relatively heavy closure mem-
ber, such as a gate. In the hinge according to the present
invention, on the contrary, the bearings are not applied
around the damper shaft but around the hollow shaft
which surrounds the damper shaft and which therefore
has a larger diameter. Consequently, the forces applied
onto the bearings are distributed over a larger surface
thus producing less pressure and stresses in the hinge.
A final drawback of the hinge disclosed in CN-U-
201372657 is that it is not suitable to be mounted upside
down.
[0012] In an embodiment of the present invention said
third and fourth abutments are located between said roll-
ing bearings and said rolling bearings are located be-
tween said first and second abutments.
[0013] In an embodiment of the present invention the
inner surface of the second barrel has a collar facing the
outer surface of said hollow shaft, the third and fourth
abutments being formed by two lateral surfaces of the
collar.
[0014] In an embodiment of the present invention said
second abutment is formed by a ring that is applied over
said hollow shaft.
[0015] In an embodiment of the present invention said
first abutment is formed by a ledge on the outer surface
of said hollow shaft.
[0016] In an embodiment of the present invention the
energy storing mechanism comprises a first and a sec-
ond actuation member and a spring mechanism arranged
between both actuation members, the actuation mem-
bers being rotatable with respect to one another around
a rotation axis in a first mutual direction to store said
energy in said spring mechanism and in a second mutual
direction, which is opposite to said first mutual direction,
to restore said energy. Preferably, the first actuation
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member is irrotatably fixed to said second barrel and the
second actuation mechanism is irrotatably fixed to said
first barrel.
[0017] The spring provides a simple design to store
energy from the pivoting motion of the hinge members.
[0018] In an embodiment of the present invention the
first and the second rolling bearing are ball bearings.
[0019] The ball bearings provides a simple but strong
design to support the closure member and to enable ro-
tation between the hinge members.
[0020] In an embodiment of the present invention said
damper shaft is rotatable around a rotation axis that ex-
tends substantially in said longitudinal direction with said
first end having an end face and a portion with a non-
circular cross-section, the damping mechanism compris-
ing a spindle made of a synthetic material and having a
recess with a non-circular cross-section fitting onto said
portion of the damper shaft, the spindle being fixed onto
said first end of the damper shaft and having an outer
threaded portion with a screw axis which coincides with
the rotation axis of the damper shaft, the piston having
an inner threaded portion with a screw axis which also
coincides with the rotation axis of the damper shaft, the
outer threaded portion of the spindle on the damper shaft
being in engagement with the inner threaded portion of
the piston to operatively couple the piston to said damper
shaft.
[0021] The spindle provides a simple design to transfer
the rotation of the damper shaft into a translation of the
piston.
[0022] In a preferred embodiment of the present inven-
tion said recess in the spindle has a bottom which en-
gages said end face of the damper shaft, the spindle
being fixed to the damper shaft by at least one bolt that
is bolted through the bottom of the spindle into the end
face of the damper shaft, the at least one bolt having a
head which is sunk into the bottom of the spindle and
being offset with respect to said rotation axis to irrotatably
fasten the spindle to the damper shaft.
[0023] By fastening the spindle to the damper shaft by
at least one bolt that is bolted through the bottom of the
spindle into the end face of the damper shaft and that is
offset with respect to the rotation axis and has a head
which is sunk into the spindle, the at least one bolt also
transfers a rotational motion of the damper shaft to the
spindle. As such, less force is exerted onto the recess
with the non-circular cross-section in the spindle which
is thus less prone to wear out and cause leeway between
the piston and the damper shaft.
[0024] In a further preferred embodiment of the present
invention a third rolling bearing is provided between the
rotating damper shaft and said first barrel, said third roll-
ing bearing aligning the damper shaft with said hollow
shaft. Preferably, the third rolling bearing is a ball bearing.
[0025] The third rolling bearing provides a smooth and
easy rotation between the damper shaft and the first bar-
rel and also aligns the damper shaft with the hollow shaft.
As such, a tight seal can be provided around the damper

shaft such that, if the hinge is mounted upside down, no
hydraulic liquid will escape by gravity along the rotating
damper shaft.
[0026] In an embodiment of the present invention the
hinge comprises a pressure compensation mechanism
for compensating changes of the volume of said hydraulic
fluid upon temperature variations thereof, the pressure
compensation mechanism comprising an expansion
channel with a plunger that fits into the expansion channel
and is slidably received therein, the plunger dividing the
expansion channel into a first compartment which is in
fluid communication with said cylinder cavity and a sec-
ond compartment that is sealed off from the first com-
partment by said plunger, the second compartment al-
lowing the plunger to slide within the expansion channel
to compensate said changes of the volume of the hy-
draulic fluid.
[0027] The expansion channel provides sufficient
space to allow the hydraulic fluid to expand without re-
sulting in excessive pressures that could damage the
closed cylinder cavity even for large outdoors tempera-
ture variations. As such, the actuator is more resistant to
temperature variations.
[0028] In a preferred embodiment of the present inven-
tion said second compartment comprises a biasing mem-
ber urging the plunger towards said second compartment
to pressurize the hydraulic fluid.
[0029] The biasing member exerts a pressure on the
hydraulic fluid thereby alleviating the effects caused by
negative pressures in the hydraulic fluid that act on at
least one sealing ring in the hydraulic actuator, which
negative pressures could cause air or gas to be sucked
into the closed cylinder cavity via the at least one sealing
ring.
[0030] In a further preferred embodiment of the present
invention said first compartment of the expansion chan-
nel is part of said low pressure compartment.
[0031] By fluidly connecting the expansion channel
with the low pressure compartment, the plunger and the
spring in the expansion channel are not exposed to the
high pressures when closing the closure member. Fur-
thermore, if the expansion channel would be fluidly con-
nected to the high pressure compartment this would af-
fect the normal operation of the damping mechanism.
[0032] The invention will be further explained by means
of the following description and the appended figures.

Figures 1A and 1B show a longitudinal cross-section
of a hinge of the present invention mounted on a
support and a left-handed and a right-handed clo-
sure member in the closed position of the closure
member.
Figures 2A to 2D show the same longitudinal cross-
section as Figure 1A with the closure member being
opened over 90°; fully opened over 180°; and starting
to close; and half closed over 90°.
Figures 3A to 3D show the same longitudinal cross-
section as Figure 1B with the closure member being
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opened over 90°; fully opened over 180°; and starting
to close; and half closed over 90°.
Figure 4A shows a partly exploded view of the com-
plete hinge.
Figure 4B shows a partly exploded view of the first
hinge member.
Figure 5A shows a perspective view of the damper
shaft and the piston.
Figure 5B shows a detailed cross-section of the spin-
dle connected to the damper shaft.
Figure 5C shows an exploded view of the damper
shaft and the spindle illustrated in Figure 5B.
Figures 6A and 6B show a longitudinal cross-section
of the hinge at the location of the expansion channel
present therein.
Figures 7A and 7B show a longitudinal cross-section
at the location of an alternative expansion channel
of the hinge.

[0033] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims.
[0034] Furthermore, the various embodiments, al-
though referred to as "preferred" are to be construed as
exemplary manners in which the invention may be im-
plemented rather than as limiting the scope of the inven-
tion.
[0035] The invention generally relates to a hydraulical-
ly damped actuator for closing a closure member 1
hinged to a support 2. The closure member 1 may be a
door, a gate or a window, in particular an outdoors door
or gate that may be subjected to large temperature var-
iations. The support 2 may, for example, be a wall or a
post. The actuator comprises a first and a second con-
nection element, the first connection element being con-
figured to connect the actuator to the support 2 and the
second connection element being configured to connect
the actuator to the closure member 1. The actuator further
comprises an energy storing mechanism and a damping
mechanism, both of which are operatively connected with
the closure member 1 and the support 2 via the first and
second connection elements. The energy storing mech-
anism is configured for storing energy when the closure
member 1 is being opened and for restoring the energy
to effect closure of the closure member 2. The damping
mechanism is configured for damping a closing move-
ment of the closure member 1.
[0036] The actuator is provided in the form of a hinge
as illustrated in Figures 1A and 1B. In other words, the
closure member 1 is hinged to the support 2 by means
of a hydraulically damped, self-closing hinge. The hinge
comprises a first and a second hinge member 4, 5 with
the first hinge member 4 being fixed to the support 2 and
the second hinge member 5 being fixed to the closure
member 1 for both a right-handed and a left-handed clo-
sure member 1 as illustrated in Figures 1A and 1B re-
spectively. In other words, the hinge is turned upside

down for a left-handed closure member 1 with respect to
its orientation for a right-handed closure member 1.
Therefore, the first hinge member 4 may also be referred
to as the fixed hinge member 4 and the second hinge
member may also be referred to as the moveable hinge
member 5.
[0037] As illustrated in Figures 1A and 1B, the fixed
hinge member 4 comprises a first barrel 6 fixed to a first
leaf 8, also referred to as the fixed barrel 6 and the fixed
leaf 8, while the moveable hinge member 4 comprises a
second barrel 7 fixed to a second leaf 9, also referred to
as the moveable barrel 7 and the moveable leaf 9. The
leaves 8, 9 are used to fix the hinge to the closure member
1 and to the support 2 while the barrels 6, 7 function as
the knuckles of the hinge and also house the energy stor-
ing and the damping mechanisms. In particular, as illus-
trated in Figures 4A and 4B, the fixed leaf 8 is angled to
match an angle of the support 2 so as to be always fixed
in a same position with respect to the support, i.e. in order
to be always aligned with the other hinge used to hinge
the closure member to the support.
[0038] Preferably, the moveable leaf 9 is arranged
such that it is possible to move the hinge, in particular
the hinge axis of the hinge, closer and further away with
respect to the closure member 1 and the fixed leaf 9 is
arranged such that it is possible to adjust the height of
the closure member 1 with respect to the support 2. In
an embodiment, the fixed leaf 8 comprises horizontal
grooves 77 that are placed above one another (shown
in Figure 4B) that cooperate with grooves on mounting
plates applied underneath the heads of the bolts 80 used
to mount the fixed leaf 8 onto the support 2. The fixed
leaf 9 also has two vertical slots (not shown), on above
the other, for receiving the bolts 80. The cooperating
grooves and the vertical slots enable to move the closure
member 1 higher and/or lower with respect to the support
2. Similarly, the moveable leaf 9 comprises vertical
grooves 78 that are placed sideways with respect to one
another and horizontal slots 88 (shown in Figure 4A).
The vertical grooves 78 cooperate with grooves on
mounting plate applied underneath the heads of the bolts
80 used to mount the moveable leaf 9 onto the closure
member 1. These cooperating grooves and horizontal
slots 88 enable to move the closure member 1 closer
and/or further away with respect to the support 2.
[0039] The leaves 8, 9 are preferably fixed to the sup-
port 2 and the closure member 1 respectively using fixture
sets as described in EP-B-1907712, i.e. by inserting bolts
80 through fixation elements 81 into nut elements 79 that
automatically fasten due to a square cross-section that
fits into a square section (not shown) of a locking plate
82 ( shown in Figure 4A).
[0040] In the illustrated embodiments, each of the
leaves 8, 9 is covered with a cover cap 84, 85 to cover
the grooves 77, 78 and the fixture sets 79,80.
[0041] In a preferred embodiment, the hinge members
4, 5 are extruded profiles with certain sections being
milled and/or grinded away to form ledges, collars, pro-
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trusions, etc.
[0042] Preferably, the hinge members 4, 5 are manu-
factured from extruded aluminium which is less porous
as cast aluminium so that it is leak-free with respect to
hydraulic fluid.
[0043] Figures 1A and 1B show a longitudinal cross-
section of the hydraulically damped, self-closing hinge
mounted on a closed right-handed and a closed left-
handed closure member 1 respectively. Both barrels 6,
7 have a longitudinal direction 10, 11, which longitudinal
directions 10, 11 are preferably substantially the same.
The moveable barrel 7 is pivotably mounted onto a hollow
shaft 12 that forms a part of the fixed barrel 6 using two
ball bearings 13, 14. The barrels 6, 7 thus act as knuckles
of the hinge with the moveable barrel 7 being pivotable
with respect to the fixed barrel 6 around a pivot axis 15
which, preferably, extends in the longitudinal directions
10, 11.
[0044] The ball bearings 13, 14 together with a fixed
collar 16 on the inner surface of the moveable barrel 7,
a ring 17 fixed onto the hollow shaft 12 and a ledge 18
on the fixed barrel 6 act as the pin of the hinge to keep
the two hinge members 4, 5 fixed to one another and to
enable a pivoting motion of the two hinge members 4, 5
with respect to one another.
[0045] Specifically, the inner races 19, 20 of the ball
bearings 13, 14 radially contact the outer surface of the
hollow shaft 12 and the outer races 21, 22 of the ball
bearings radially contact the inner surface of the move-
able barrel 7. The ball bearings 13, 14 thus enable a
pivoting motion of the moveable barrel 7 with respect to
the hollow shaft 12 and thus with respect to the fixed
barrel 6.
[0046] The first inner race 19, i.e. the inner race 19 of
the first ball bearing 13, axially engages with the ledge
18 of the fixed barrel 6 and the first outer race 21, i.e. the
outer race 21 of the first ball bearing 13, axially engages
with the collar 16. Therefore, for the right-handed closure
member 1 illustrated in Figure 1A, there is the following
chain of support. The first hinge member 4 is fixed to and
supported by the support 2; the first ball bearing 13 is
supported by the first hinge member 4 as the first inner
race 19 rests upon a first abutment 23 formed by the
ledge 18 of the fixed barrel 6; the first ball bearing 13
supports the second hinge member 5 as a third abutment
25 formed by the collar 16 rests upon the first outer race
21; and the closure member 1 is fixed to and supported
by the second hinge member 5. As such, for a right-hand-
ed closure member 1 to which the second hinge member
5 is fixed, the closure member 1 is supported via the first
ball bearing 13.
[0047] The second inner race 20, i.e. the inner race 20
of the second ball bearing 14, axially engages with the
ring 17 that is fixed to the hollow shaft 12 of the fixed
barrel 6 and the second outer race 22, i.e. the outer race
22 of the second ball bearing 14, axially engages with
the collar 16. Therefore, for the left-handed closure mem-
ber 1 illustrated in Figure 1B, there is the following chain

of support. The first hinge member 4 is fixed to and sup-
ported by the support 2; the second ball bearing 14 is
supported by the first hinge member 4 as the second
inner race 20 rests upon a second abutment 24 formed
by the ring 17 of the fixed barrel 6; the second ball bearing
14 supports the second hinge member 5 as a fourth abut-
ment 26 formed by the collar 16 is supported by the sec-
ond outer race 22; and the closure member 1 is fixed to
and supported by the second hinge member 5. As such,
for a left-handed closure member 1 to which the second
hinge member 5 is fixed, the closure member 1 is sup-
ported via the second ball bearing 14.
[0048] It will be appreciated that, although the ball
bearings 13, 14 have been described as engaging vari-
ous surfaces, in other embodiments, various spacer el-
ements may be interposed between the ball bearings 13,
14 and the respective abutments 23, 24, 25, 26 and the
outer surface of the hollow shaft 12 and the inner surface
of the moveable barrel 7.
[0049] Moreover, in other embodiments, one or both
the ball bearings 13, 14 may be replaced by a same
number of rolling bearings including but not limited to
cylindrical roller bearings, spherical roller bearings, gear
bearings, tapered rolling bearings and needle roller bear-
ings.
[0050] Furthermore, it will be appreciated that the collar
16 which acts as both the third and fourth abutments 25,
26 may be implemented in various alternative ways. For
example, the collar 16 may be split into two parallel collars
by an annular groove; the collar 16 may be discontinuous,
e.g. a ring of protrusions from the inner surface of the
moveable barrel 7 may also form the collar 16; axial pro-
trusions may be provided onto the collar 16 in which case
the third and fourth abutments 25, 26 are formed by these
projections; etc. Similarly, the first abutment 23 formed
by the ledge 18 on the fixed barrel 6 may also be formed
by a further collar on the outer surface of the hollow shaft
12 or may be formed by multiple protrusions therefrom
or by axial protrusions from the ledge 18. One continuous
collar 16 on the inner surface of the moveable barrel is
however preferred. This collar is preferably part of the
extruded profile and is produced by widening the boring
in the extruded profile above and below the collar so that
the collar remains. In this way, a strong collar is obtained,
which is made of extruded aluminium and which can re-
sist high stresses.
[0051] In the illustrated embodiment, the ring 17 is
formed by an actuation member of the energy storing
mechanism (as described below) which is fastened to
the hollow shaft 12 by a ring screw or nut 27 that is
screwed onto a threaded portion 3 of the hollow shaft 12
(as illustrated in Figure 4A). Preferably, the threaded por-
tion 3 is located at the free end of the hollow shaft 12.
The actuation member of the energy storing mechanism
is rotatably locked with respect to the hollow shaft 12 by
having a non-circular cross-section, in particular a flat
side 67 as illustrated in Figure 4A that abuts with a cor-
responding flat side 83 of the hollow shaft 12.
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[0052] The configuration of the ball bearings 13, 14,
the ledge 18 and the ring 17 is advantageous as it allows
the hinge to be easily assembled. In particular, the fixed
hinge member 4 is assembled first with the first ball bear-
ing 13 being placed around the hollow shaft 12. After-
wards, the moveable hinge member 5 is placed onto the
hollow shaft 12 with the collar 16 resting on the first ball
bearing 13. The second ball bearing 14, together with
the other internal elements in the moveable hinge mem-
ber 5, are then placed via an opening in the top of the
moveable hinge member 5 which is finally sealed with a
second end cap 28.
[0053] The energy storing mechanism is contained in
the moveable barrel 7 and comprises a first actuation
member 29 formed by the ring 17, a second actuation
member 30 and a torsion spring 31 connected with one
end to the first actuation member 29 and with the other
end to the second actuation member 30. The second
actuation member 30 is ring-shaped and placed onto the
free end of a damper shaft 32. The second actuation
member 30 is rotatably locked to the moveable barrel 7
and the damper shaft 32 by a pin 33 (shown in Figure
4A) that is placed in respective openings 34, 35, 57 in
the damper shaft 32, the first actuation member 29 and
the moveable hinge member 5 (shown in Figure 4A). The
second actuation member 30 further comprises a hole
(not shown) in which an end of the torsion spring 31 is
placed. In this way, the moveable barrel 7, the second
actuation member 30, the damper shaft 32 and one end
of the torsion spring 31 are all irrotatably coupled to one
another and to the closure member 1. The first actuation
member 29, formed by the ring 17, is irrotatably fixed to
the hollow shaft 12, and thus to the fixed barrel 6, by the
ring screw 27. The first actuation member 29 further com-
prises a hole 36 (shown in Figure 4A) in which the other
end of the torsion spring 31 is placed. This end of the
torsion spring 31 is thus irrotatably coupled to the fixed
hinge member 4 and thus to the support 2.
[0054] In a preferred embodiment, the energy storage
mechanism also comprises padding to prevent the spring
31 from buckling due to the large forces exerted thereon.
In the illustrated embodiments, the padding comprises
three rings 37 placed around the damper shaft 32 in the
opening between the damper shaft 32 and the torsion
spring 31. The padding rings 37 are free to rotate with
the damper shaft 32 and do not contact the torsion spring
31 thus causing no significant friction.
[0055] The damper shaft 32 provides the coupling be-
tween the energy storing mechanism and the damping
mechanism, and more generally, transfers the opening
and closing movement of the closure member 1 to the
damping mechanism. The damper shaft is rotatable
around a rotation axis 38 that is preferably substantially
the same as the pivot axis 15 and the longitudinal direc-
tions 10, 11. The damper shaft 32 extends through the
hollow shaft 12, as such entering the fixed barrel 6 in
which the damping mechanism is housed.
[0056] The hydraulic damper mechanism comprises

the fixed barrel 6 which forms a part of the fixed hinge
member 4 and which is closed off at the bottom by an oil
cap 39 to define a closed cylinder cavity 40. This cylinder
cavity 40 has a longitudinal direction which is the same
as the first longitudinal direction 10. The damper mech-
anism further comprises a piston 41 placed in the fixed
barrel 6 to divide the cylinder cavity 40 into a high pres-
sure compartment 42 and a low pressure compartment
43 (illustrated in Figures 2A, 2D, 3A and 3D).
[0057] A perspective view of the damper shaft 32 and
the piston 41 placed thereon is shown in Figure 5A, which
illustrates that the piston 41 has three outward projec-
tions 44 which are guided in three grooves 45 in a base
element 46 (shown in Figure 4B) which is also arranged
in the cylinder cavity 40. The base element 46 fits in the
fixed hinge member 4 and is irrotatably locked therein by
means of three bolts 47 (shown in Figure 4B) which are
bolted into corresponding holes in the top of the fixed
hinge member 4. By such a configuration, the piston 41
can substantially not rotate within the fixed barrel 6 and
is slidable in the longitudinal direction 10 of the cylinder
cavity 40 between two extreme positions, namely a
closed position illustrated in Figures 1A and 1B and an
open position illustrated in Figures 2B, 2C, 3B and 3C.
[0058] The hydraulic damper mechanism further com-
prises the rotating damper shaft 32. As can be seen in
Figure 1A and 1B and as described above, the rotating
damper shaft 32 is irrotatably coupled to the moveable
hinge member 5. The damper shaft 32 therefore rotates
together with the closure member 1. In particular, the
damper shaft 32 rotates over substantially the same an-
gle with respect to the fixed barrel 6 as the angle over
which the moveable hinge member 5 rotates with respect
to the fixed hinge member 4.
[0059] As illustrated in Figures 1A and 1B, at one end,
the damper shaft 32 enters the low pressure compart-
ment 43 of the cylinder cavity 40 through the side of the
fixed barrel 6, i.e. the hollow shaft 12. A third bearing 48
and a seal 49 are provided between the damper shaft 32
and the fixed hinge member 4, as also illustrated in the
exploded view of Figure 4B. The third bearing 48 provides
a smooth and easy rotation between the damper shaft
32 and the fixed barrel 6 and also aligns the damper shaft
32 with the hollow shaft 12 with a tolerance of less than
100 mm, preferably less than 20 mm. As such, friction
and wear of the seal 49 can be kept to a minimum so that
it remains liquid tight even after prolonged use. The hinge
can thus be mounted upside down without hydraulic liq-
uid escaping by gravity along the rotating damper shaft
32.
[0060] In order to convert the rotational motion of the
damper shaft 32 into a translational motion of the piston
41 in the cylinder cavity 40, a spindle 50 is provided be-
tween the damper shaft 32 and the piston 41, which spin-
dle is preferably made of a synthetic material which can
easily be moulded into the required shape. Preferably,
the spindle 50 is injection moulded from a thermoplastic
material. Specifically, the spindle 50 is mounted onto an
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end 52 of the damper shaft 32. In order to convert the
rotational motion of the spindle 50 into a translational
motion of the piston 41 in the cylinder cavity 40, the spin-
dle 50 is provided with an outer threaded portion 55 that
engages an inner threaded portion 56 on the piston 41.
Specifically, the outer threaded portion 55 is provided
with a first, external (male) screw thread which has a
screw axis which substantially coincides with the rotation
axis 38 of the damper shaft 32 and which co-operates
with an internal (female) screw thread on the piston 41.
Since the piston 41 is irrotatably fixed within the fixed
barrel 6, via the upward projections 44 and grooves 45,
the piston 41 slides with respect to the fixed barrel 6. In
particular, the piston 41 moves towards the damper shaft
32 when the closure member 1 is opened and it moves
away from the damper shaft 32 when the closure member
1 is closed. In the illustrated embodiments, the screw
threads are therefore right-handed screw threads.
[0061] To keep the hinge as compact as possible, no
gearing or reduction is provided between the damper
shaft 32 and the piston 41. As such, the threaded portions
55, 56 have a screw thread with a high lead angle. Pref-
erably, the outer threaded portion 55 has a lead angle of
at least 45° and more preferably at least 55° and most
preferably at least 60°. In the illustrated embodiment, the
lead angle is equal to about 66°. Moreover, the outer
threaded portion 55 preferably has at least 5 starts and
more preferably at least 7 starts and 10 starts in the il-
lustrated embodiments. The larger lead angle increases
the amount of force that is exerted onto the spindle 50
when transferring a rotation from the damper shaft 32 to
a sliding motion of the piston 41. These large forces are
known to lead to a deformation of the spindle 50 after a
period of time.
[0062] To counter such problems, the spindle 50 is ir-
rotatably coupled to the damper shaft 32 in two ways as
shown in the exploded view of Figure 5C. First, the spin-
dle 50 is provided with a recess 51 having a non-circular
cross-section, specifically, with two flat sections. The
proximal end 52 of the damper shaft 32 is provided with
a corresponding non-circular cross section on which the
spindle 50 is mounted. Moreover, the spindle 50 is fas-
tened to the end face 68 of the damper shaft 32 with two
bolts 53. The bolts 53 are bolted through a bottom 86 of
the spindle 50 into the end face 68 of the damper shaft
32 as illustrated in the cross-sectional view of Figure 5B.
In particular, each of the bolts 53 is offset with respect to
the rotation axis 38 of the damper shaft 32 and has a
head 54 that is sunk into the spindle 50. The head 54 of
the bolt 53 used to fix the spindle 50 to the damper shaft
32 has, in general, a circular cross-section so that it can
engage the inner wall of the recess in the bottom of the
spindle wherein it is received. Preferably, the lateral side
of the circular head has a height which is equal to at least
1 mm, more preferably of at least 2 mm. In this configu-
ration, the bolts 53 transfer a significant part of the rota-
tion of the damper shaft 32 to the spindle 50 causing a
significant decrease in pressure on the recess 51 and

thus a lower chance that the plastic spindle 50, in partic-
ular the recess 51 therein, may be deformed due to ex-
cessive forces on the spindle 50.
[0063] It will be readily appreciated that only one bolt
53, or more than two bolts 53, may also be provided to
fix the spindle 50 to the damper shaft 32 as long as the
bolt(s) 53 is/are offset with respect to the rotation axis 38
of the damper shaft 32 and thus transfer(s) a significant
part of the rotation of the damper shaft 32 to the spindle
50.
[0064] In the illustrated embodiments, the bolts 53 are
bolted in a direction that is substantially parallel to the
rotation axis 38 of the damper shaft, but it will be appre-
ciated that other orientations of the bolts 53 are also pos-
sible. For example, the bolts 53 could be angled with
respect to the damper shaft 32.
[0065] In the illustrated embodiments, the spindle 50
has the overall shape of a cup that is filled by the end 52
of the damper shaft 32. Specifically, the spindle 50 does
not extend beyond the bolts 53, but rather the first thread-
ed portion 55 is provided between the bolts 53 and the
base element 46. In particular, the spindle 50 has a length
L and the recess 51 has a depth D, both measured in the
direction of the rotation axis 38 of the damper shaft 32
(as illustrated in Figure 5B), with the depth D comprising
at least 50%, preferably at least 60% and more preferably
at least 70% of the length L of the spindle 50. This con-
figuration further enhances the overall strength of the
spindle 50 and thus its durability.
[0066] As shown in Figures 1A and 1B, the hydraulic
damper mechanism comprises a one-way valve 58 which
allows the hydraulic fluid to flow from the low pressure
compartment 43 of the cylinder cavity 40 to the high pres-
sure compartment 42 thereof when the closure member
1 is opened. The opening movement of the closure mem-
ber 1 is therefore not damped or at least to a smaller
extent than the closing movement. In the illustrated em-
bodiments, this one-way valve 58 is provided in the piston
41.
[0067] To achieve the damping action upon closing of
the closure member 1 by the energy storing mechanism,
at least one restricted fluid passage is provided between
the two compartments 42, 43 of the cylinder cavity 40.
One restricted fluid passage is formed by a channel 59
connecting, in all the possible positions of the piston 41,
i.e. in all positions between its two extreme positions, the
low pressure compartment 43 with the high pressure
compartment 42 thereof. This channel 59 is provided with
an adjustable valve 60, in particular a needle valve, so
that the flow of hydraulic liquid through this channel 59
can be controlled.
[0068] The channel 59 could be provided in the cylin-
drical wall of the fixed hinge member 4, but, in the illus-
trated embodiments, this channel 59 is provided in a tu-
bular member 61 that is integrally formed with the oil cap
39 at and end of the cylinder cavity 40 that is closed off
by a first end cap 87. The tubular member 38 projects
into the cylinder cavity 40 in the longitudinal direction 11
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thereof. The needle of the adjustable valve 60 is screwed
through an opening in the oil cap 39 into the tubular mem-
ber 61 so that the adjustable valve 60 is adjustable from
the outside upon removal of the first end cap 87.
[0069] The channel 59 in the tubular member 61 has
a first opening 62 ending above the piston 41 in the low
pressure compartment 43 of the cylinder cavity 40 and
two second openings 63 ending below the piston 41 in
the high pressure compartment 42 of the cylinder cavity
40.
[0070] The tubular member 61 further comprises a sec-
ond channel 64 that has a first opening 65 about midway
of the tubular member 61 and the two second openings
63 ending below the piston 41. When the piston 41 ap-
proaches its most downward extreme position, hydraulic
fluid can flow along the second channel 64 from the high
pressure compartment 42 of the cylinder cavity 40 to the
low pressure compartment 43 thereof. As such, the sec-
ond channel 64 forms a by-pass which causes an in-
crease of the closing speed at the end of the closing
movement, i.e. a final snap, to ensure that the closure
member 1 is reliably closed. A second adjustable valve
66, in particular a needle valve, is provided so that the
flow of hydraulic liquid through the channel 64 can be
controlled to control the closing speed of the closure
member 1 during the final snap.
[0071] The operation of the energy storing mechanism
and the damper mechanism will be explained with re-
spect to Figures 2A to 2D for a right-handed closure mem-
ber 1 and with respect to Figures 3A to 3D for a left-
handed closure member 1.
[0072] Figures 2A and 3A show a cross-sectional view
of a right-handed and a left-handed closure member 1
respectively when it is halfway opened, e.g. when the
closure member 1 has been rotated approximately 90°
with respect to the support 2. When comparing with Fig-
ures 1A and 1B respectively, it is clear that the first ac-
tuation member 29 has remained stationary, while the
second actuation member 30 has rotated over 90° there-
by storing energy in the torsion spring 31. The damper
shaft 32 has transferred the same rotation to the damping
mechanism causing the piston 41 to move towards the
damper shaft 32 as indicated by the dashed arrow. As
the cylinder cavity 40 is filled with hydraulic fluid, the mo-
tion of the piston 41 results in a motion of the hydraulic
fluid (indicated by the full arrow) across the one-way valve
58 from the low pressure compartment 43 to the high
pressure compartment 42. It will be appreciated that the
hydraulic fluid may also pass to some extent via the re-
stricted fluid passage formed by channel 59. These mo-
tions continue until the closure member 1 is fully opened
over 180° as illustrated in Figures 2B and 3B respectively.
[0073] Figures 2C and 3C illustrate the fully opened
position of a right-handed and a left-handed closure
member 1 respectively. The energy that was stored in
the spring 31 is now restored to close the closure member
1. Specifically, the spring 31 urges the second actuation
member 30 to move relative to the first actuation member

29. Because the second actuation member 30 is fixed to
the damper shaft 32 and the moveable hinge member 5,
these are also urged to rotate. The damper shaft 32 trans-
fers this rotation to the piston 41 which is now moved
away from the damper shaft 32 as indicated by the
dashed arrow. The one-way valve 58 is now shut and
the hydraulic fluid is forced through the restricted fluid
passage formed by channel 59 in the tubular member
61. This restricted flow thus damps the closing move-
ment. These motions continue as illustrated in Figures
2D and 3D which show the closure member 1 half closed,
e.g. rotated over approximately 90° degrees. It is clear
from Figures 2D and 3D that when the piston 41 contin-
ues to move away from the damper shaft 32, the first
opening 65 of the second channel 64 in the tubular mem-
ber 61 will not be blocked by the piston 41 anymore al-
lowing hydraulic fluid to flow from the high pressure com-
partment 42 to the low pressure compartment 43 to de-
crease the damping to reliably close the closure member
1.
[0074] The hinge described above is mainly used out-
doors where large temperature variations are not uncom-
mon. For example, summer temperatures up to 70°C
when the hinge is exposed to sunlight and winter tem-
peratures below -30°C are not uncommon, i.e. temper-
ature variations up to and possibly even exceeding 100°C
are possible. Moreover, there are also daily temperature
variations between night and day which can easily ex-
ceed 30°C when the hinge is subjected to direct sunshine.
These temperature variations cause expansion, and also
contraction, of the hydraulic fluid, which could affect the
operation of the damping mechanism. In particular, the
expansion due to temperature variations can be up to 1
% of the volume of hydraulic fluid for a temperature var-
iation of 10°C, depending on the expansion coefficient
of the hydraulic fluid. As such, an expansion of, for ex-
ample, up to 3 cc for a temperature difference of 50°C is
possible.
[0075] To counter this expansion, a small amount of
gas such as air could be provided in the hydraulic fluid
itself. However, it has been found that this gas may in-
terfere with the good working of the hinge, especially
when gas bubbles, or an emulsion of the gas in the hy-
draulic fluid, passes through the restricted flow passage
and provides a smaller damping effect than pure hydrau-
lic fluid. Consequently, the hydraulic fluid is preferably
free of gas bubbles.
[0076] In the hinge illustrated in the drawings, expan-
sion of the hydraulic fluid is therefore countered by means
of an expansion channel 69 with a moveable plunger 70
therein as shown in Figures 7A, 7B, 8A and 8B. The
plunger 70 divides the expansion channel 69 into a first
compartment 71 having a first volume that is in fluid com-
munication with the cylinder cavity 40 via a fluid channel
75 and a second compartment 72 having a second vol-
ume. The plunger 70 has a ring-shaped seal 73 on its
outside to prevent leaks between the hydraulic fluid and
the pressure relief compartments 71, 72. As such, the
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plunger 70 acts a moveable seal. It will be readily appre-
ciated that multiple ring-shaped seals 73 may also be
provided. When the hinge is exposed to a temperature
increase, the volume of the hydraulic fluid increases
pushing the plunger 70 deeper into the expansion chan-
nel 69 and when the volume of the hydraulic fluid de-
creases, the plunger 70 is sucked back to close the ex-
pansion channel 69.
[0077] Turning to Figures 6A and 6B the expansion
channel 69 is provided adjacent to the fixed barrel 6, i.e.
it is formed as a part of the fixed leaf 8. In an alternative
embodiment, illustrated in Figures 7A and 7B, the expan-
sion channel 69 is provided in the damper shaft 32. In
both embodiments, the first compartment 71 is in fluid
communication with the low pressure compartment 43
of the cylinder cavity 40. As such, the plunger 70 is not
exposed to the high pressures that result from the normal
operation of the damping mechanism. This is advanta-
geous as, exposing the first compartment 71 to the high
pressure compartment 42 would affect the closing move-
ment of the closure member 1, i.e. the hydraulic fluid
would not only flow via the channel 59 but would also
enter the first compartment 71 by displacing the plunger
70.
[0078] In the illustrated embodiments, the second
compartment 72 is also provided with a biasing member
formed by a compression spring 74 and an end cap 76
that seals off the expansion channel 69 from the outside,
by two sealing rings 89, and that urges the plunger 70
towards the fluid channel 75. The effect of this spring 74
is that the hydraulic fluid is pressurised so that negative
pressures in the hydraulic fluid are alleviated. Specifical-
ly, the hydraulic fluid is usually added at room tempera-
ture, e.g. near 20°C. When the hinge is exposed to tem-
peratures down to -30°C a negative pressure would occur
in the hydraulic fluid in the absence of the compression
spring 74. When the hinge is first exposed to tempera-
tures up to 70°C., and then cooled down to a low tem-
perature, the increased friction between the ring-shaped
seal 73 and the expansion channel 69 (as a result of the
fact that the seal becomes less flexible at lower temper-
atures) could result, in absence of the compression
spring 74, in an additional negative pressure in the hy-
draulic fluid which could result in air getting sucked into
the cylinder cavity 40 via the seal 49 around the damper
shaft 32 or via the seal 73 on the plunger 70. This problem
is solved by the compression spring which pressurizes
the hydraulic fluid, even at low temperatures, so that any
risk of air being sucked into the cylinder cavity being
avoided.
[0079] In the illustrated embodiments, the pressure re-
lief compartment 76 is filled, besides the compression
spring 74, with air and is closed off by the end cap 76.
When, the end cap 76 provides an airtight seal, the gas
in the pressure relief compartment 76 could be pressu-
rised to assist or replace the compression spring 74.
[0080] The volume of the expansion channel 69 and
the first and second volumes are mainly determined in

function of the expected increase in volume of the hy-
draulic fluid. In the illustrated embodiments, the first vol-
ume is preferably at least 1.5 cc, more preferably at least
2 cc, advantageously at least 2.5 cc and more advanta-
geously at least 3 cc when the plunger 70 is pushed as
far back as possible into the expansion channel 69, i.e.
when the first volume is maximal. The maximal second
volume is preferably substantially the same as the max-
imal first volume to provide enough space for the com-
pression spring 74.
[0081] It will be readily appreciated that, in other em-
bodiments, the first hinge member 4 may be fixed to the
closure member 1 and the second hinge member 5 may
be fixed to the support 2 without modifying the internal
structure of the hinge as described above.
[0082] Although aspects of the present disclosure
have been described with respect to specific embodi-
ments, it will be readily appreciated that these aspects
may be implemented in other forms.

Claims

1. A hydraulically damped, self-closing hinge for hing-
ing a closure member (1) to a support (2), the hinge
comprising:

- a first hinge member (4) comprising a first barrel
(6) and a first leaf (8) fixed to said first barrel (6)
and configured to be fixed to one of: the support
(2) and the closure member (1);
- a second hinge member (5) pivotably mounted
on the first hinge member (4) through the inter-
mediary of a first and a second rolling bearing
(13, 14), the second hinge member (5) compris-
ing a second barrel (7) and a second leaf (9)
fixed to said second barrel (7) and configured to
be fixed to the other one of: the support (2) and
the closure member (1);
- a damping mechanism interposed between
said hinge members (4, 5) and configured for
damping a closing movement of said closure
member (1), the damping mechanism compris-
ing:

- a closed cylinder cavity (40) that has a lon-
gitudinal direction (10) and is filled with a
volume of hydraulic fluid;
- a damper shaft (32) having a first end ex-
tending into the cylinder cavity (40);
- a piston (41) within said cylinder cavity (40)
so as to divide the cylinder cavity (40) into
a high pressure compartment (42) and a low
pressure compartment (43), the piston (41)
being operatively coupled to said damper
shaft (32) to be movable between two ex-
treme positions in said longitudinal direction
(10);
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- a one-way valve (58) allowing fluid flow
from the low pressure compartment (43) to
the high pressure compartment (42) when
said closure member (1) is being opened;
and
- at least one restricted fluid passage (59)
between the compartments (42, 43); and

- an energy storing mechanism interposed be-
tween said hinge members (4, 5) and configured
for storing energy when said closure member
(1) is being opened and for using said energy to
effect closure of said closure member (1),

characterised in that
said first barrel (6) has a main body and a hollow
shaft (12) extending from said main body with the
damper shaft (32) extending through the hollow shaft
(12), the second barrel (7) being pivotably mounted
on said hollow shaft (12) through the intermediary of
said rolling bearings (13, 14) each having an inner
race (19, 20) and an outer race (21, 22), the inner
races (19, 20) of said rolling bearings (13, 14) radially
engaging an outer surface of said hollow shaft (12),
the outer races (21, 22) of said rolling bearings (13,
14) radially engaging an inner surface of said second
barrel (7), the inner race (19) of the first rolling bear-
ing (13) being axially engaged by a first abutment
(23) on said first barrel (6), the inner race (20) of the
second rolling bearing (14) being axially engaged by
a second abutment (24) fixed onto said hollow shaft
(12), the outer race (21) of the first rolling bearing
(13) being axially engaged by a third abutment (25)
on the inner surface of said second barrel (7), the
outer race (22) of the second rolling bearing (14)
being axially engaged by a fourth abutment (26) on
the inner surface of said second barrel (7).

2. A hinge according to claim 1, characterised in that
said third and fourth abutments (25, 26) are located
between said rolling bearings (13, 14) and said roll-
ing bearings (13, 14) are located between said first
and second abutments (23, 24).

3. A hinge according to claim 1 or 2, characterised in
that the inner surface of the second barrel (7) has a
collar (16) facing the outer surface of said hollow
shaft (12), the third and fourth abutments (25, 26)
being formed by two lateral surfaces of the collar
(16).

4. A hinge according to any one of the preceding claims,
characterised in that said second abutment (24) is
formed by a ring (17) that is applied over said hollow
shaft (12).

5. A hinge according to any one of the preceding claims,
characterised in that said first abutment (23) is

formed by a ledge (18) on the outer surface of said
hollow shaft (12).

6. A hinge according to any one of the preceding claims,
characterised in that the energy storing mecha-
nism comprises a first and a second actuation mem-
ber (29, 30) and a spring mechanism (31) arranged
between both actuation members (29, 30), the actu-
ation members (29, 30) being rotatable with respect
to one another around a rotation axis (38) in a first
mutual direction to store said energy in said spring
mechanism (31) and in a second mutual direction,
which is opposite to said first mutual direction, to
restore said energy.

7. A hinge according to claim 6, characterised in that
the first actuation member (29) is irrotatably fixed to
said second barrel (7) and the second actuation
mechanism (30) is irrotatably fixed to said first barrel
(6).

8. A hinge according to any one of the preceding claims,
characterised in that the first and the second rolling
bearing (13, 14) are ball bearings.

9. A hinge according to any one of the preceding claims,
characterised in that said damper shaft (32) is ro-
tatable around a rotation axis (38) that extends sub-
stantially in said longitudinal direction (10) with said
first end having an end face (68) and a portion (52)
with a non-circular cross-section, the damping
mechanism comprising a spindle (50) made of a syn-
thetic material and having a recess (51) with a non-
circular cross-section fitting onto said portion (52) of
the damper shaft (32), the spindle (50) being fixed
onto said first end of the damper shaft (32) and hav-
ing an outer threaded portion (55) with a screw axis
which coincides with the rotation axis (38) of the
damper shaft (32), the piston (41) having an inner
threaded portion (56) with a screw axis which also
coincides with the rotation axis (38) of the damper
shaft (32), the outer threaded portion (55) of the spin-
dle (50) on the damper shaft (32) being in engage-
ment with the inner threaded portion (56) of the piston
(41) to operatively couple the piston (41) to said
damper shaft (32).

10. A hinge according to claim 9, characterised in that
said recess (51) in the spindle (50) has a bottom (86)
which engages said end face (68) of the damper
shaft (32), the spindle (50) being fixed to the damper
shaft (32) by at least one bolt (53) that is bolted
through the bottom (86) of the spindle (50) into the
end face (68) of the damper shaft (32), the at least
one bolt (53) having a head which is sunk into the
bottom (86) of the spindle (50) and being offset with
respect to said rotation axis (38) to irrotatably fasten
the spindle (50) to the damper shaft (32).
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11. A hinge according to claim 9 or 10, characterised
in that a third rolling bearing (49) is provided be-
tween the rotating damper shaft (32) and said first
barrel (6), said third rolling bearing (49) aligning the
damper shaft (32) with said hollow shaft (12).

12. A hinge according to claim 11, characterised in that
the third rolling bearing (49) is a ball bearing.

13. A hinge according to any one of the preceding claims,
characterised in that the hinge comprises a pres-
sure compensation mechanism for compensating
changes of the volume of said hydraulic fluid upon
temperature variations thereof, the pressure com-
pensation mechanism comprising an expansion
channel (69) with a plunger (70) that fits into the ex-
pansion channel (69) and is slidably received there-
in, the plunger (70) dividing the expansion channel
(69) into a first compartment (71) which is in fluid
communication with said cylinder cavity (40) and a
second compartment (72) that is sealed off from the
first compartment (71) by said plunger (70), the sec-
ond compartment (72) allowing the plunger (70) to
slide within the expansion channel (69) to compen-
sate said changes of the volume of the hydraulic fluid.

14. A hinge according to claim 13, characterised in that
said second compartment (72) comprises a biasing
member urging the plunger (70) towards said second
compartment (72) to pressurize the hydraulic fluid.

15. A hinge according to claim 13 or 14, characterised
in that said first compartment (71) of the expansion
channel (69) is part of said low pressure compart-
ment (43).
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