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(54) DOOR HINGE
(57) The invention relates to a door hinge (100) form- teracting mechanism (13) the spring element (12) com-

ing a hinge between a door leaf and a door frame, having
a base body (10) and having a bearing element (11),
whereas the bearing element (11) is rotatably received
in the base body (10), and whereas a spring element (12)
is received in or at the base body (10), whereas between
the bearing element (11) and the spring element (12) is
arranged an interacting mechanism (13), and by said in-

presses when the bearing element (11) rotates relative
to the base body (10). According to the invention a hy-
draulic system (14) is arranged in or at the base body
(10), whereas the hydraulic system (14) features a damp-
ing link (15) to the interacting mechanism (13) for damp-
ing the rotation of the bearing element (11).
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Description

[0001] The present invention relates to a door hinge
forming a hinge between a door leaf and a door frame,
having a base body and having a bearing element,
whereas the bearing element is rotatably received in the
base body, and whereas a spring element is received in
or at the base body, whereas between the bearing ele-
ment and the spring element an interacting mechanism
is arranged, and by said interacting mechanism the
spring element compresses when the bearing element
rotates relative to the base body.

[0002] Door hinges with a door closer function by
means of a compressible spring are already known. A
prior art door hinge is known from KR 101958219 A, in
which the base body is integrated into the door leaf, while
the bearing element is received in the door frame, in par-
ticular forming a bottom side hinge for the door leaf in
the door frame. The spring tensiles by interacting with a
sloped receiving element, in which one end of the spring
element is received. When the slope element rotates in
a rotating axis, the spring compresses and the door can
be led back e.g. into a closed position.

[0003] The US 5,075,923 A teaches another embodi-
ment of a door closer between a door leaf and a door
frame, having a base body which is integrated in the door
frame and a counter element, but this embodiment only
forms a door closer without a hinge function.

DISCLOSURE OF INVENTION

[0004] Itis afirst object of the present invention to pro-
vide an improved door hinge forming a hinge between a
door leaf and a door frame, which door hinge can easily
be integrated into the door leaf or the door frame. Ac-
cordingly, the door hinge must have a slender overall
design, and in particular the base body containing the
spring element must be integrable into the door leaf or,
at least, into the door frame. Moreover, it is the objective
of the invention to enlarge the functionality of the door
hinge, in particular regarding a damping function. The
main object is to enlarge the functionality of the door
hinge.

[0005] This object is achieved by a door hinge with a
door closer function as taught by claim 1 of the present
invention. Advantageous embodiments of the inventive
system are defined in the sub-claims.

[0006] The invention discloses the technical teaching
that a hydraulic system is arranged in or atthe base body,
whereas the hydraulic system features a damping link to
the interacting mechanism for damping the rotation of
the bearing element.

[0007] The core idea of the invention is to provide a
door hinge forming a hinge between door leaf and door
frame which provides a restoring moment for the door
leaf preferably into a closed position of the door leaf com-
bined with a damping behaviour for damping the move-
ment of the door leaf by applying a hydraulic system to
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the door hinge. In conjunction with this core idea of the
invention the door hinge forms a hinge between the door
leaf and the door frame in such a way that at least the
base body and/or the bearing element must be integrable
into the door leaf or the door frame, respectively.
[0008] The inventive solution integrates and/or com-
bines a hydraulic system into the door hinge as a unit,
and the hydraulic system features a damping link to the
interacting mechanism between the bearing elementand
the spring element. The damping link according to the
invention can be a mechanical link and/or a fluidic link of
the hydraulic system to the interacting mechanism. For
example, a common part can be provided which is a part
of the mechanical interacting mechanism as well as a
part of the hydraulic system. This common part can be
pressurized by the hydraulic fluid of the hydraulic system
across at least one surface of the common part.

[0009] The spring element features a first spring end,
whereas a piston is attached to the first spring end form-
ing the damping link, and in particular forming the com-
mon part of the hydraulic system and of the interacting
mechanism. The piston is displaceable arranged in a cyl-
inder, whereas the cylinder can be a part of or at least
combined with the base body.

[0010] Thisarrangement makes itpossible thatthe cyl-
inder can be at least partly filled with a hydraulic fluid of
the hydraulic system and forms a part of the hydraulic
system. When the door hinge is operated, the hydraulic
system pressurizes the hydraulic fluid and can thus in-
teract with the piston displaceable arranged in the cylin-
der. Accordingly, the piston, which is displaceable ar-
ranged in the cylinder, forms the damping link between
the hydraulic system and the interacting mechanism. As
a result, the door hinge can fulfil two main objectives,
namely providing a restoring moment of the door leaf
preferably into a closed position preferred within the door
frame and the providing a damping of the movement of
the door leaf, similar to an external mounted door closer,
but with the main function of the door hinge to form a
hinge between the door leaf and the door frame. Another
main function is that the door hinge can be integrated in
the door leaf or at least in the door frame, in particular
without protruding parts or sections of the door hinge
protruding beyond the overall shape of the door leaf
and/or of the door frame. This forms another main feature
of the door hinge, namely that the door hinge is integrated
in the door leaf or/and the door frame as it is known from
usual door hinges without a restoring moment and/or a
damping function.

[0011] According to another preferred embodiment of
the present invention the hydraulic system comprises at
least one preferably adjustable valve through which the
hydraulic fluid flows. Preferably, two hydraulic valves are
provided, which are adjustable for an operator person,
in particular to adjust the damping force and/or the damp-
ing force behaviour across the entire swinging angle of
the door leaf between an opened and a closed position.
The adjustable formed valves can be operated by hand,
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by a tool, e.g. a screwdriver, by a hand wheel or similar.
[0012] The interacting mechanism is formed in such a
way that the hydraulic system can be at least partly inte-
grated into the interacting mechanism. In other words,
the hydraulic system can be spatial interleaved with the
interacting mechanism, in order to minimize the entire
space need of the door hinge comprising the interacting
mechanism as well as the hydraulic system.

[0013] The spatial interleaving can be optimized by an
interacting mechanism comprising a seesaw element,
which is received in a seesaw axis, and the seesaw axis
is received in or at the base body.

[0014] A first end of the seesaw element is connected
to the first spring end and an opposing second end of the
seesaw element is at least indirect interconnected to the
bearing element. The interconnection between the sec-
ond end of the seesaw element and the bearing element
comprises an eccentric means and a displaceable
means, which displaceable means interacts with the ec-
centric means and displaces, when the bearing element
is rotated. In other words, the rotating movement of the
bearing element can be transferred into a longitudinal
movement of the displaceable means, and the displace-
ment of the displaceable means causes a pivot move-
ment of the seesaw element in the seesaw axis. Accord-
ingly, the spring element can be compressed and re-
leased when the seesaw element pivots in the seesaw
axis caused by rotating the bearing element. The bearing
element and the eccentric element can be formed inte-
grally in a one-piece and can comprise or feature a bear-
ing ring for bearing the bearing elementin the base body.
According to yet another embodiment in particular of the
design of the interacting mechanism, a tilting means is
arranged between the displaceable means and the sec-
ond end of the seesaw element, whereas said tiling
means is coupled to the displaceable means via a con-
necting hinge and is coupled to the second end of the
seesaw element. This tiling means comprises a firsttilting
element which is connected to the displaceable means
via the connecting hinge and a second tilting element
which is connected to the second end of the seesaw el-
ement. The first tilting element is tiltable relative to the
second tilting element in a tilting axis, in order to permit
the displaceable means to perform a displacement while
the seesaw element performs a seesaw movement in
the seesaw axis and tensions and relaxes the spring el-
ement.

[0015] In other words, when the bearing element ro-
tates and the displaceable means displaces as a result
of the eccentric interconnection between the bearing
means and the displaceable means, the displacement of
the displaceable means causes a displacement of the
tilting means in such a direction that the seesaw element
tilts in the seesaw axis.

[0016] The entire interacting mechanism forms a C-
mount from a side view perpendicular to a moving axis
of the first spring end, comprising the elements between
the bearing element and the spring element, beginning
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with the eccentric means, which is in direct interaction
with the bearing element, or the eccentric means as a
part of the bearing element, followed by the displaceable
means, interacting with the eccentric means, and the dis-
placeable means is followed by the tilting means, where-
as the tilting means is connected to the displaceable
means by a connecting hinge. The tilting means com-
prises a first tilting element and a second tilting element,
whereas the tilting elements are rotatably interconnected
in a tilting axis. The first tilting element is connected to
the displaceable means and the second tilting element
is connected to the second end of the seesaw element.
[0017] Tothefirstend ofthe seesaw elementthe piston
is attached, and to the piston the first spring end is at-
tached, and when the seesaw element performs a see-
saw movement in the seesaw axis, the spring can be
compressed and released. The opposite second spring
end is received in the base body and can preferably be
combined with a screw element to adjust the pre-tension
of the spring by an operating person.

[0018] In order to use the door hinge as a door closer
with afeedback force for the door leaf and with the damp-
ing function by means of the hydraulic system, it is im-
portant to permit the displacement means a displace-
ment, when the bearing means is rotating in a rotating
axis forming the rotating axis of the door leaf. This dis-
placement of the displaceable means is permitted in the
tilting means, because the first tilting element is rotatable
connected to the second tilting element, and due to the
displacement of the displaceable means the displacea-
ble means, the tilting means and thus the second end of
the seesaw element displaces, causing a compression
and release of the spring element. A rack-and-pinion ar-
rangement can also be formed as an interacting mech-
anism between the bearing element and the displaceable
means and can thus form an alternative to the intercon-
nection basing in the eccentric element.

[0019] According to yet another embodiment, the base
body of the door hinge features a flat, box-like shape that
is designed to be inserted into a door leaf or into a door
frame. As an example only the base body can measure
6 cm to 8 cm, preferably 7.2 cm wide, 16 cm to 20 cm
height and 10 cm to 13 cm depth. Preferably, the base
body is inserted into the door frame, but depending on
the thickness of the door leaf, the base body can also be
integrated into the door leaf. The elements of the inter-
acting mechanism between the bearing element and the
spring element, respectively, are received within the base
body. In the sense of the invention, the base body can
form a closed housing or at least a frame with opened
side faces. The base body can also be a design part of
the door, like it is known for door hinges in only-glass-
door-systems, in particular when the base body forms a
designed surface e.g. made of high-grade steel or
brushed aluminium.

[0020] According to yet another embodimenta second
hinge element can be arranged at or in the base body,
in particular at an opposite position at the base body rel-
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ative to the bearing element. By the bearing element and
the second hinge element a counter element can be tilt-
able arranged to the base body, and the counter element
can receive the door leaf or can be received in the door
frame, depending on which side the base body is inte-
grated. The hinge element and the bearing element form
a common axis, which forms a tilting axis of the door leaf,
and thus the tilting axis of the counter element which is
arranged to the base body.

[0021] The aforementioned components as well as the
claimed components and the components to be used in
accordance with the invention in the described embodi-
ments, are not subject to any special exceptions with
respect to their size, shape, material selection and tech-
nical concept such that the selection criteria known in the
pertinent field can be applied without limitations.

PREFERRED EMBODIMENT OF THE INVENTION

[0022] Additional details, characteristics and advan-
tages of the object of the invention are disclosed in the
sub-claims and the following description of the respective
figures, of which show:

Figure 1  a perspective view of the door hinge,

Figure 2  a side view of the door hinge,

Figure 3  the interacting mechanism between the
bearing element and the spring element in a
mounted state,

Figure 4  the interacting mechanism according to fig-
ure 3in an un-mounted state in a perspective
view,

Figure 5 the un-mounted arrangement of the interact-
ing mechanism according to figure 4 in a side
view,

Figure 6 a cross-sectioned view of the door hinge in
a first section and

Figure 7  a cross-sectioned view of the door hinge in
a second section.

[0023] In figure 1 is depicted the door hinge 100 in a

perspective view and in figure 2 the door hinge 100 is
shown in a side view with a partly opened base body 10.
[0024] The door hinge 100 comprises a base body 10,
which can be integrated into the door frame (or alterna-
tivelyinthe door leaf), and tothe base body 10 is attached
a counter element 26, which is tiltable in a common axis
27, forming the tilting axis between the door leaf in the
door frame, whereas the door with the door leaf and the
door frame are not shown. The counter element 26 fea-
tures a fork-like arrangement, to encompass a part of the
base body 10, and to form the tiltable arrangement of the
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counter element 26 at the base body 10 in the bearing
element 11 as a first bearing and an opposite hinge ele-
ment 25 as a second bearing, in such a way that the
common axis 27 is defined by the bearing element 11
and the hinge element 25. The hydraulic system 14 is
shown in conjunction with the base body 10, to which is
attached a door part 30, which door partis tiltable relative
to the counter element 26 in the common axis 27 in con-
junction with the base body 10.

[0025] As depicted in figure 2 with an at least partly
cut-of base body 10 the interacting mechanism 13 is ar-
ranged within the base body 10 for forming a mechanical
interconnection between the bearing element 11 and the
spring element 12. The spring element 12 features a first
spring end 12a and a second spring end 12b, whereas
the first spring end 12a is received in a piston 16 and the
second spring end 12b is received in the bottom side of
the base body 10 in or next to the hinge element 25. The
piston 16 forms adamping link 15 between the interacting
mechanism 13 and the hydraulic system 14, which is
attached to or received in the base body 10 and attached
to the base body 10 is attached the door part 30.
[0026] In figure 3, the interacting mechanism 13 be-
tween the bearing element 11 and the spring element 12
is shown in a perspective view, whereas the interacting
mechanism 13 is mounted. Figure 4 and figure 5 show
the same embodiment of the interacting mechanism 13
in a perspective view (fig. 4) and in a side view (fig. 5) in
an un-mounted state next to the counter element 26 and
the door part 30.

[0027] To the first spring end 12a of the spring element
12 is arranged a piston 16, whereas said piston 16 is
displaceable arranged in a cylinder 17, whereas the cyl-
inder 17 is as an example only a part of the base body
10 or atleastintegrated in the base body 10. The cylinder
17 is filled with a hydraulic fluid and forms a fluid reservoir
of the hydraulic system 14, so that when the piston 16
displaces in the cylinder 17, the piston 16 forms a damp-
ing link 15 to the hydraulic system 14.

[0028] As a core element the interacting mechanism
13 comprises a seesaw element 19, which is pivotally
received in a seesaw axis 19a, and the seesaw axis 19a
is received in the base body 10.

[0029] Afirstend ofthe seesaw element 19is connect-
ed to piston 16 via a rotating axis. Piston 16 is further
pressed on first spring end 12a. The opposing second
end of the seesaw element 19 is indirect interconnected
to the bearing element 11 via the remaining parts of the
interacting mechanism 13.

[0030] The interconnection between the second end
of the seesaw element 19 and the bearing element 11
comprises an eccentric means 20 and a displaceable
means 21, which displaceable means 21 interacts with
the eccentric means 20 and displaces when the bearing
element 11isrotated. The eccentricmeans 20 is received
in a receiving hole 28 in the displaceable means 21, and
when the bearing element 11 rotates in the common axis
27, the displaceable means 21 fulfils a planar movement
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according to the excentre of the eccentric means.
[0031] To the displaceable means 21 is attached a tilt-
ing means 22 by means of a connecting hinge 23, which
couples the displaceable means 21 to the tilting means
22.The opposite side of the tilting means 22 is connected
to the second end of the seesaw element 19. In order to
balance the planar movement of the displaceable means
21, the tilting means 22 comprises a first tilting element
22a and a second tilting element 22b, and both tilting
elements 22a, 22b can tilt against each other in a tilting
axis 24, in order to permit the displaceable means 21 a
displacement while the seesaw element 19 performs a
seesaw movement in the seesaw axis 19a and tensions
and relaxes the spring element 12.

[0032] The depictions in the related figures also show
the counter element 26, which is designed to be received
in a door leaf, whereas the door hinge 100 operates as
a door closer comprising a damping effect between the
counter element 26 and the door part 30, which door part
30 may represent a part of the door leaf or the door frame
or a part which can be mounted to the door leaf or the
door frame and relates to a part of the door hinge 100
itself.

[0033] Figure 6 and figure 7 show the door hinge 100
in different cross section layers, whereas the interacting
mechanism 13 is received within the base body 10, and
the counter element 26 as well as the door part 30 are
attached to the base body 10. The hydraulic system 14
is shown with hydraulic lines 29, and two different valves
18a and 18b are shown in the hydraulic lines 29, which
valves 18a, 18b differ from each other, and the valves
18a, 18b can be adjusted by an operating person.
[0034] The valves 18a, 18b are thought to control the
inner flow and outer flow of the hydraulic fluid F in and
out of the cylinder 17, which cylinder forms the main part
of the hydraulic system 14, in which the piston 16 is dis-
placeable received. By this piston 16 a damping link 15
is formed between the interacting mechanism 13 and the
hydraulic system 14. By means of the valves 18a, 18b
e.g. the closing speed of the door leaf between the open
position and the closed position can be adjusted or the
closing speed can be formed with a closing speed profile
over the entire closing angle. The valves 18a, 18b lie in
different layers, whereas figure 6 shows the first valve
18ain afirst layer representing the first cross section and
figure 7 shows the second valve 18b in a second layer
representing the second cross section.

[0035] The present invention is not limited by the de-
scribed above, which is represented as an example only
and can be modified in various ways within the scope of
protection defined by the appending patent claims. Thus,
the invention is also applicable to different embodiments,
in particular of the design, of the interacting mechanism
13 and the position of the spring element 12. As an ex-
ample, the elongation direction of the spring element 12
can be perpendicular to the direction of the common axis
27 forming the rotating axis for the bearing element 11
and thus for the door leaf.
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List of Numerals

[0036]

100  door hinge

10 base body

11 bearing element

12 spring element

12a first spring end

12b  second spring end

13 interacting mechanism
14 hydraulic system

15 damping link

16 piston
17 cylinder
18a valve
18b  valve

19 seesaw element
19a seesaw axis

20 eccentric means

21 displaceable means
22 tilting means

22a first tilting element
22b  second tilting element
23 connecting hinge
24 tilting axis

25 hinge element

26 counter element

27 common axis

28 receiving hole

29 hydraulic line

30 door part

F  Fluid

Claims

1. Door hinge (100) forming a hinge between a door
leaf and a door frame, having a base body (10) and
having a bearing element (11), whereas the bearing
element (11) is rotatably received in the base body
(10), and whereas a spring element (12) is received
in or at the base body (10), whereas between the
bearing element (11) and the spring element (12) is
arranged an interacting mechanism (13), and by said
interacting mechanism (13) the spring element (12)
compresses when the bearing element (11) rotates
relative to the base body (10), characterized in that
a hydraulic system (14) is arranged in or at the base
body (10), whereas the hydraulic system (14) fea-
tures a damping link (15) to the interacting mecha-
nism (13) for damping the rotation of the bearing el-
ement (11).

2. Door hinge (100) according to claim 1, character-
ised in that the spring element (12) features a first
spring end (12a), whereas a piston (16) is attached



10.

9 EP 4 296 461 A1 10

to the first spring end (12a) forming the damping link
(15), and the piston (16) is displaceable arranged in
a cylinder (17).

Door hinge (100) according to claim 1 or 2, charac-
terised in that the cylinder (17) is filled with a hy-
draulic fluid (F) and forms a part of the hydraulic sys-
tem (14).

Door hinge (100) according to one of the claims 1 to
3, characterised in that the hydraulic system (14)
comprises at least one preferably adjustable formed
valve (18a, b) through which the hydraulic fluid (F)
flows.

Door hinge (100) according to one of the previous
claims, characterised in that the interacting mech-
anism (13) comprises a seesaw element (19), which
is received in a seesaw axis (19a), and the seesaw
axis (19a) is received in or at the base body (10).

Door hinge (100) according to one of the previous
claims, characterised in that a first end of the see-
saw element (19) is atleast indirect connected to the
first spring end (12a) and an opposing second end
of the seesaw element (19) is at least indirect inter-
connected to the bearing element (11).

Door hinge (100) according to one of the previous
claims, characterised in that the interconnection
between the second end of the seesaw element (19)
and the bearing element (11) comprises an eccentric
means (20) and a displaceable means (21), which
displaceable means (21) interacts with the eccentric
means (20)and displaces, when the bearing element
(11) is rotated.

Door hinge (100) according to one of the previous
claims, characterised in that a tilting means (22) is
arranged between the displaceable means (21) and
the second end of the seesaw element (19), whereas
said tilting means (22) is coupled to the displaceable
means (21) via a connecting hinge (23) and is cou-
pled to the second end of the seesaw element (19).

Door hinge (100) according to one of the previous
claims, characterised in that the tilting means (22)
comprises a first tilting element (22a), which is con-
nected to the displaceable means (21) via the con-
necting hinge (23) and second tilting element (22b)
which is connected to the second end of the seesaw
element (19).

Door hinge (100) according to one of the previous
claims, characterised in that the first tilting element
(22a) is tiltable relative to the second tilting element
(22b) in a tilting axis (24), in order to permit the dis-
placeable means (21) a displacement while the see-
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1.

12.

13.

14.

saw element (19) performs a seesaw movement in
the seesaw axis (19a) and tensions and relaxes the
spring element (12).

Door hinge (100) according to one of the previous
claims, characterised in that the base body (10)
features a flat, box-like shape that is designed to be
inserted into a door leaf or into a door frame.

Door hinge (100) according to one of the previous
claims, characterised in that the bearing element
(11) is designed to receive a door leaf and/or the
bearing element(11)is rotatably receivedin the base
body (10) such that the bearing element (11) forms
a hinge element for the door leaf.

Door hinge (100) according to one of the previous
claims, characterised in that a second hinge ele-
ment (25) is arranged at the base body (10), in par-
ticular at an opposite position at the base body (10)
relative to the bearing element (11).

Door hinge (100) according to one of the previous
claims, characterised in that a counter element (26)
is arranged to receive the door leaf or to be received
by the door frame, whereas the counter element (26)
is tiltable attached to the base body (10) via said
bearing element (11) and said hinge element (25) in
a common axis (27).
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