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DOOR ACTUATOR LINKAGE

The invention relates to a door actuator linkage for mounting on an output
shaft of a door actuator. The invention also discloses a door actuator assembly
and a revolving door assembly, which each comprise the door actuator linkage.

Door closers and door drives are known from the prior art which are
designated jointly as door actuators. Door closers have a force storage
mechanism, for example a spring. This force storage mechanism is charged
when the door is opened manually by a person. The force storage mechanism is
discharged when the door is closed. There are also door closers in the prior art
with a servo drive, which assists the charging of the force storage mechanism
when the door is opened. In contrast, door drives have an electric or hydraulic
drive, which applies the full force to open and/or close a door. In addition to the
drive, a force storage mechanism can be used in the door drive.

Door actuators usually have an output shaft. The output shaft is connected
to a door actuator linkage in a rotationally fixed manner. When the door actuator
is mounted on a door leaf, the door actuator linkage transfers the force to the
frame or wall. If, in contrast, the door actuator is fastened to the frame or wall,
then the linkage transfers the force to the door leaf. In the case of different
applications, cable routing is desirable through the door actuator linkage or along
the door actuator linkage. One or a plurality of cables can be laid along the cable
routing for data transfer and for power supply. For example, a drive in the door
actuator can thus be supplied with power and/or actuated. However, even when
the door actuator is mounted on the wall or frame, a power supply, for example
of a door lock, can take place via the cable routing; similarly, it is possible to
exchange data with the door actuator, door lock or another element on the door
leaf via the cable routing.

The object of the present invention is to indicate a door actuator linkage,
which enables operationally-safe and low-maintenance operation of doors with a
simple design. In particular, the door actuator linkage should enable safe cable
routing.

The object is achieved by the features of the independent claims. The
dependent claims have advantageous configurations of the invention as their
subject matter.

The invention discloses a door actuator linkage with a lever and a linkage
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head. The lever extends along a longitudinal axis. In particular, the longitudinal
axis sits centrally in the lever. One end of the lever is for example connected to a
slide piece, which is guided in a slide rail. Alternatively, this end of the lever can
also be rotatably connected to another lever such that these two levers together
form a scissors linkage. The other end of the lever merges with an offset into the
linkage head of the door actuator linkage.

The linkage head is formed for rotationally fixed mounting on an output
shaft of a door actuator. In particular, the linkage head is inserted on the output
shaft of a door actuator and, as a result, is connected to the output shaft in a
rotationally fixed manner. A shaft axis of the output shaft of the door actuator is
defined for the description of the invention. The position and alignment of the
shaft axis also emerges from the design of the linkage head. The door actuator
can essentially be a door closer, servo door closer or door drive.

A shoulder results from the offset between the lever and the linkage head.
When the door actuator is mounted on the door leaf, the lever extends beyond
the door leaf up to the output shaft of the door actuator. The door actuator or the
output shaft are usually located somewhat lower than the upper edge of the door
leaf. As a result, the shoulder resulting from the offset engages behind the door
leaf.

A free space, which is formed according to the invention for cable routing,
also results from the offset at the same time as the shoulder. In particular, the
door actuator linkage comprises at least one cable and this cable runs through
the free space.

The free space is delimited by the linkage head and by an offset surface
of the lever. The offset surface of the lever is in particular a surface facing the
shaft axis. In particular, the offset surface results from lever ending in the region
of the offset or being bent downwards. The offset surface in particular merges
into the upper side of the linkage head.

When the door actuator is mounted on the door leaf, the output shaft to be
used protrudes upwards from the door actuator. Accordingly, the linkage head is
located above the door actuator. The free space defined here is therefore
delimited on its underside by the linkage head. The offset surface forms a lateral
boundary. The free space can theoretically remain open upwards, i.e. on the side
opposite the linkage head. However, it is preferably provided that a corresponding
free space cladding completes the free space on the upper side.
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The offset surface forms a boundary of the free space only on one side.
Another side, which is in particular semi-circular, can be defined by a
corresponding radial cladding.

The elements described here, “lever” and “linkage head” in particular
describe only the corresponding supporting components of the door actuator
linkage. The lever and/or the linkage head can be surrounded completely or
partially by a cladding. In particular, the lever and the linkage head are
manufactured from metal. The lever and the linkage head can be manufactured
in one piece or be two components connected to one another. The surrounding
cladding is in particular manufactured from plastic, but can also be manufactured
from a sheet metal. Radial cladding, free space cladding and lever cladding are
mentioned when describing the position of the cladding in the context of the
invention. These claddings can be connected to one another in one piece or
represent separate components. The lever cladding is in particular located on
one or a plurality of sides of the lever. As will be described in detail, a cable
channel can be formed in the lever and/or between the lever and its lever cladding
and/or in the lever cladding. The at least one cable guided through the free space
is guided further in this cable channel along the lever and therefore parallel to the
longitudinal axis. The cable or a corresponding further cable is preferably guided
from the free space parallel to the shaft axis in the direction of the door actuator
and is preferably connected to an electronic system and/or electric system in the
door actuator.

When using the door actuator linkage on a door actuator, the linkage head
along with the lever rotates together with the output shaft relative to the remaining
components of the door actuator; depending on the application, a rotational
movement of up to 180° can occur here. The at least one cable is moved or bent
in the free space by this rotational movement. In order to enable bend radii of the
cable that are as large as possible in the free space, the free space is preferably
designed as large as possible. In particular, this relates to the extension of the
free space in a plane perpendicular to the shaft axis. At the same time however,
the size of the free space is restricted by the offset. The offset must namely be
positioned as close as possible to the linkage head such that the shoulder
resulting from the offset is also positioned as close as possible to the linkage
head or to the shaft axis and can therefore engage behind the door leaf.
Furthermore, the door actuator linkage must be formed sufficiently stably at the
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transition from the lever to the linkage head in order to transfer the corresponding
forces.

An imaginary boundary surface is preferably defined for the further
configuration of the offset. This imaginary boundary surface is perpendicular to
the longitudinal axis of the lever. The boundary surface is in particular vertical
and therefore parallel to the shaft axis. The lever protrudes in the direction of the
linkage head or in the direction of the shaft axis up to this imaginary boundary
surface. The end of the lever facing the linkage head therefore defines the
position of this imaginary boundary surface. In particular, the offset surface of the
lever, i.e. the surface laterally delimiting the free space, protrudes up to this
imaginary boundary surface. In the case of a maximally large configuration of the
lever and therefore in the case of a configuration that is optimal in regards to the
stability, the lever would protrude with its entire offset surface up to this boundary
surface. In the context of the invention, it is preferably provided that the offset
surface is withdrawn partially from the boundary surface in order to thus expand
the free space. The lever, in particular the offset surface, therefore protrudes at
least with a tip up to the boundary surface. However, the entire offset surface
does not overlap with the imaginary boundary surface, but rather only at least
one point of the offset surface.

In an alternative wording, it is defined that the offset surface is preferably
not perpendicular to the longitudinal axis of the lever over its entire region.

Moreover, it is preferably defined that the upper side of the lever is higher
than the upper side of the linkage head and this height difference determines the
height of the free space. The offset surface preferably merges, on one side, into
the upper side of the linkage head and, on the other side, into the upper side of
the lever. Furthermore, it is preferably provided that the underside of the linkage
head, i.e. the side facing the door actuator, is lower than the underside of the
lever.

It is preferably provided that the offset surface has an oblique section. The
oblique section can extend over the entire offset surface such that the entire offset
surface is formed obliquely. Alternatively, it is also possible that the oblique
section extends only over one part of the offset surface and therefore only one
part of the offset surface is formed obliquely. This is to be understood as an
oblique design with corresponding angles deviating from 90° in relation to the
longitudinal axis of the lever. The oblique section is preferably oblique in relation
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to the imaginary boundary surface in such manner that the free space is enlarged
over its entire height (defined parallel to the shaft axis) by the oblique
configuration. An oblique transition from the upper side of the lever to the upper
side of the linkage head that is inclined to the shaft axis is in particular not
regarded as an “oblique section”.

The offset surface preferably adopts an angle a with respect to the
longitudinal axis in the oblique section. An upper limit of the angle a is preferably
89°, more preferably 80°, particularly preferably 75°. Additionally or alternatively,
a lower limit of the angle a is preferably 30°, more preferably 40°, particularly
preferably 45°. Through these angle ranges, an appropriate balance is struck
between a stable connection of lever and linkage head and a configuration of the
free space that is as large as possible.

It is preferably defined that the oblique section of the offset surface extends
from an acute angled end to an obtuse angled end. The acute angled end of the
oblique section is preferably closer to the boundary surface than the obtuse
angled end. If the oblique section extends over the entire offset surface, it is
preferably provided that the acute angled end contacts the boundary surface.

As already described, a cable channel is preferably located in and/or on
the lever. This cable channel preferably opens at the obtuse angled end of the
oblique section into the free space.

The cable channel preferably runs horizontally laterally to the longitudinal
axis in the lever or next to the lever. Horizontally laterally means that the cable
channel preferably does not run over or under the lever, but rather next to the
lever. As a result, a design of the lever that is as structurally low as possible is
ensured.

Additionally or alternatively to the oblique section, the offset surface can
have a convex abutment section. The cable can abut on this section or the cable
can be bent around this section. In particular, the abutment section comes into
contact with the cable only in the case of a relatively large rotational movement
in one of the two rotational directions. The abutment section can be formed by an
additional element, which is connected to the linkage head and/or to the lever
and, as a result, forms a section of the offset surface. However, the abutment
section can also be formed by an integral component of the lever.

The cable routing takes place in the direction of the door actuator from the
free space. In particular, the cable is guided laterally past the linkage head. To



10

15

20

25

30

35

this end, a pivot member is preferably used. This pivot member is formed for
connecting to the door actuator in a rotationally fixed manner. As a result, the
door actuator linkage along with the output shaft rotates relative to this pivot
member. The pivot member is in particular positioned radially outside of the
linkage head. Cable routing deflected by 90° preferably takes place from the free
space into the door actuator via the pivot member. The cable can thereby be
guided through the pivot member. The cable can alternatively also be connected
to the pivot member, wherein another cable or another line leads to the door
actuator from the pivot member.

It is preferably provided that the linkage head, therefore also the lever and
the output shaft, are rotatable relative to the pivot member by at least 135°,
preferably by at least 180°. The free space must be formed correspondingly large
in order to enable a sufficiently large bend radius for the cable in the free space
in the case of this large angle of rotation.

As described, the pivot member is preferably located radially outside of the
linkage head. Furthermore, the radial cladding is preferably located radially
outside of the pivot member such that the pivot member is arranged between
radial cladding and linkage head.

A form closure element is preferably located on the side of the linkage
head facing away from the free space. This form closure element enables the
rotationally fixed connection to the output shaft. In particular, the form closure
element is an inner polygonal edge which is inserted on the outer polygonal edge
of the output shaft.

The form closure element is preferably releasable from the remaining
component of the linkage head in a non-destructive manner and therefore
interchangeable and/or rotatable. It is preferably provided that the form closure
element is fastenable on the linkage head in different rotational positions relative
to the linkage head.

The lever and the linkage head can be manufactured in one piece, for
example by a bent metal piece. In this case, the offset is formed in particular by
a bent edge that is oblique to the longitudinal axis.

Alternatively, the lever and the linkage head are two components welded
together. The lever particularly preferably overlaps with the linkage head, wherein
one end of the lever forms the offset surface and one end of the linkage head
forms the shoulder.
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It is in particular provided that the lever and the linkage head are welded
flat in the overlap. A material accumulation, which is connected in a form-fitting
manner to the two overlapping surfaces of lever and linkage head via resistance
welding, is positioned in particular between the lever and the linkage head.

The invention also comprises a door actuator assembly. The
advantageous configurations presented as part of the door actuator linkage and
the dependent claims listed for the door actuator linkage are advantageously
accordingly applicable to the door actuator assembly.

The door actuator assembly comprises a door actuator with an output shaft
and the door actuator linkage, wherein the linkage head is formed for rotationally
fixed mounting on the output shaft. The linkage head is preferably mounted on
the output shaft in a rotationally fixed manner.

The invention also comprises a revolving door assembly. The
advantageous configurations presented as part of the door actuator linkage and
the dependent claims listed for the door actuator linkage are advantageously
accordingly applicable to the revolving door assembly.

The revolving door assembly comprises the previously described door
actuator assembly and a door leaf, wherein the door actuator is mounted on the
door leaf and the door actuator linkage is formed for mounting on the frame or
wall, wherein a shoulder formed by the offset engages behind the door leaf. The
lever thus protrudes from the frame or wall over the upper edge of the door leaf
and extends through its offset somewhat downwards in order to thus connect to
the output shaft of the door actuator. A shoulder, which engages behind the door
leaf on the side of the door actuator, thereby results from the offset.

The invention will now be described further on the basis of an exemplary
embodiment, in which is shown:

Fig. 1 a revolving door assembly according to the invention having a
door actuator assembly according to the invention and a door
actuator linkage according to the invention in accordance with an
exemplary embodiment,

Fig. 2 a side view for representation from Fig. 1,

Fig. 3 and 4 a detail of the door actuator linkage according to the invention in
accordance with the exemplary embodiment in different
rotational positions,

Fig. 5 another detail of the door actuator linkage according to the



10

15

20

25

30

35

invention in accordance with the exemplary,

Fig. 6 a linkage head of the door actuator linkage according to the
invention in accordance with the exemplary embodiment, and
Fig. 7 a detail of the linkage head of the door actuator linkage according

to the invention in accordance with the exemplary embodiment.

A revolving door assembly 200 having a door actuator assembly 100
together with door actuator linkage 1 is described in detail below on the basis of
all figures.

Figure 1 shows a revolving door assembly 200 having a frame 201 and a
door leaf 202 accommodated in the frame 201 in a rotationally movable manner.
The revolving door assembly 200 also comprises the door actuator assembly
100.

The door actuator assembly 100 comprises a door actuator 101 having an
output shaft 102, formed here as a door drive. The output shaft 102 rotates about
a shaft axis 103. The door actuator 101 is fastened on the door leaf 202. The
door actuator assembly 100 also has the door actuator linkage 1. In the example
shown, the door actuator linkage 1 comprises a lever 2, which is connected to a
slide piece 5 in a rotationally movable manner. The slide piece 5 is guided in a
slide rail 4 in a linearly movable manner. The slide rail 4 is fastened on the frame
201.

The detailed structure of the door actuator linkage 1 emerges in particular
from Fig. 2to 7.

The lever 2 merges into the linkage head 3 with an offset 6. A free space
9 results from this offset 6. The shaft axis 103 runs through this free space 9 since
the free space 9 is located over the output shaft 102.

An underside of the free space 9 is delimited by the upper side of the
linkage head 3. An offset surface 7 forms a lateral boundary of the free space 9.
This offset surface 7 results from the offset 6. In the exemplary embodiment
shown, the offset surface 7 is formed by an end face side of the lever 2 facing the
shaft axis 103.

The offset 6 results in the offset surface 7 on the one side and results in a
shoulder 8 on the opposing lower side of the door actuator linkage 1 in the
example shown. As the representation in Fig. 2 shows, the lever 2 protrudes over
the door leaf 202 and extends downwards through the offset 6 with the linkage
head 3 to enable a connection to the output shaft 102. The shoulder 8 thereby
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engages behind the door leaf 202.

For example, Fig. 3 and 5 show an imaginary boundary surface 10. This
imaginary boundary surface 10 is perpendicular to a longitudinal axis 11 of the
lever 2 and parallel to the shaft axis 103. At the same time, the foremost end of
the lever 2 or of the offset surface 7 defines the position of this imaginary
boundary surface 10. The offset surface 7 is withdrawn from the boundary surface
10 in order to thus configure the free space 9 to be as large as possible.

In the exemplary embodiment shown, the offset surface 7 is formed with
an oblique section 12 obliquely to the longitudinal axis 11 and thereby adopts an
angle a of approx. 35°. This oblique section 12 extends from an acute angled end
15 to an obtuse angled end 16.

Fig. 3 and 4 show a variant, in which the offset surface 7 has an oblique
section 12 and an abutment section 13. The abutment section 13 is formed by an
additional element 14 in the construction shown. This additional element 14 is to
be assigned to the lever 2. The abutment section 13 can also be formed by an
integral portion of the lever.

Fig. 5 shows that the entire offset surface 7 can also be formed by the
oblique section 12 such that the acute angled end 15 of the oblique section 12
protrudes up to the imaginary boundary surface 10.

The advantage of the abutment section 13 in its convex configuration
emerges when viewing Fig. 3 and 4. These figures show guidance of a cable 18
through the free space 9. The door actuator linkage 1 can be rotated relative to
the door actuator 101 by up to 180°. Such a rotation is discernible when viewing
Fig. 3 and 4. The cable 18 comes into contact with the abutment section 13 in the
case of the rotation represented in Fig. 4 and in the case of an even further
rotation. Through the concave configuration of the abutment section 13, a defined
bending is predefined with the largest possible radius of the cable 18.

Fig. 3 and 4 illustrate that a cable channel 19 is formed laterally offset to
the longitudinal axis 11 next to the lever 2. The cable 18 runs through this cable
channel 19. The cable channel 19 is located inside a lever cladding 20.

The cable channel 19 opens into the free space 9 at the obtuse angled
end 16.

Fig. 3 and 4 also show that the door actuator linkage 1 comprises a pivot
member 17. This pivot member 17 is fixedly connected to the door actuator 101
and serves to divert the cable routing from the substantially horizontal cable



10

15

20

25

10

routing in the free space 9 to a perpendicular routing in the direction of the door
actuator 101.

The pivot member 17 is located radially outside of the linkage head 3 and
radially inside of a radial cladding 21. This radial cladding 21 surrounds the
linkage head 3 and laterally delimits the free space 9, in addition to the offset
surface 7.

An upper side of the free space 9 opposite the linkage head 3 can be
closed by a free space cladding, which is not represented. This free space
cladding then forms the upper boundary of the free space 9. The upper side of
the lever 2 can also be clad accordingly.

Fig. 6 illustrates a radial distance 22, measured perpendicular to the shaft
axis 103, from the shaft axis 103 to the outer edge of the linkage head 3. This
radial distance 22 must be configured to be correspondingly small since
otherwise the shoulder 8 (see Fig. 2) would collide with the door leaf 202.
Therefore, the overlap surface between lever 2 and linkage head 3 is also
delimited. Fig. 6 illustrates that a material accumulation 23 is applied on the
linkage head 3. At this point, an overlap of lever 2 and linkage head 3 and welding
of these two elements, in particular a flat welding by a resistance welding method
takes place.

Fig. 5, 6 and 7 show that the linkage head 3 has a form closure element
24. This form closure element 24 comprises an inner polygonal edge for inserting
on the output shaft 102.

Fig. 7 illustrates that the form closure element 24 is releasable from the
remaining component of the linkage head 3 in a non-destructive manner. As a
result, the form closure element 24 is interchangeable and/or mountable on the
linkage head 3 in different rotational positions relative to the linkage head 3.

List of reference numerals
Door actuator linkage
Lever
Linkage head
Slide rail
Slide piece
Offset
Offset surface
Shoulder
Free space

0 Imaginary boundary surface
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200
201
202
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Longitudinal axis
Oblique section
Abutment section
Additional element
Acute angled end
Obtuse angled end
Pivot member

Cable

Cable channel

Lever cladding

Radial cladding
Radial distance
Material accumulation
Form closure element
Door actuator assembly
Door actuator

Output shaft

Shaft axis

Revolving door assembly
Frame

Door leaf
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CLAIMS

1. A door actuator linkage (1), comprising:

* alever (2) extending along a longitudinal axis (11), which merges into
a linkage head (3) with an offset (6),

* wherein the linkage head (3) is formed for rotationally fixed mounting
on an output shaft (102) of a door actuator (101),

* wherein a free space (9) for cable routing is formed by the offset (6),
and the free space (9) is delimited by the linkage head (3) and by an
offset surface (7) of the lever (2),

* wherein the lever (2) protrudes up to an imaginary boundary surface
(10), which is defined perpendicular to the longitudinal axis (11), and
wherein the offset surface (7) is withdrawn partially from this boundary
surface (10) in order to expand the free space (9).

2. The door actuator linkage according to claim 1, wherein the offset surface
(7) has an oblique section (12), which extends over the entire offset surface (7)
or a part of the offset surface (7).

3. The door actuator linkage according to claim 2, wherein the offset surface
(7) adopts an angle (a) in the oblique section (12) with respect to the longitudinal
axis (11), wherein an upper limit of the angle (a) is 89°, preferably 80°, particularly
preferably 75° and/or a lower limit of the angle (a) is 30°, preferably 40°,
particularly preferably 45°.

4. The door actuator linkage according to one of claims 2 or 3, wherein the
oblique section (12) extends from an acute angled end (15) to an obtuse angled
end (16) and wherein the acute angled end (15) is closer to the boundary surface
(10) than the obtuse angled end.

5. The door actuator linkage according to one of the preceding claims,
wherein at least one cable channel (19) is formed in the lever (2) and/or between
the lever (2) and a lever cladding (20) surrounding the lever (2) and/or in the lever
cladding (20).
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6. The door actuator linkage according to claims 4 and 5, wherein the cable
channel (19) opens into the free space (9) at the obtuse angled end (16).

7. The door actuator linkage according to one of claims 5 or 6, wherein the
cable channel (19) runs horizontally laterally to the longitudinal axis (11).

8. The door actuator linkage according to one of the preceding claims,
wherein the offset surface (7) has a convex abutment section (13), which extends
over a part of the offset surface (7) and is formed for the abutment of a cable (18).

9. The door actuator linkage according to one of the preceding claims,
comprising
* a pivot member (17), which is formed for stationary mounting on the
door actuator (101) and is rotatable relative to the linkage head (3),
* and a cable (18), which runs through the free space up to the pivot
member (17),
* wherein the linkage head (3) is rotatable relative to the pivot member
(17) by at least 135°, preferably by at least 180°.

10.  The door actuator linkage according to claim 9, wherein the pivot member
(17) is arranged radially outside of the linkage head (3) and inside of a radial
cladding (21) surrounding the linkage head (3).

11.  The door actuator linkage according to one of the preceding claims,
wherein the free space (9) is delimited by a free space cladding on the side
opposite the linkage head (3).

12. The door actuator linkage according to one of the preceding claims,
wherein a form closure element (24) is arranged, preferably interchangeably, on
the side of the linkage head (3) facing away from the free space (9), wherein the
form closure element (24) is formed for the form-fitting connection to the output
shaft (102).

13. The door actuator linkage according to one of the preceding claims,
wherein the lever (2) overlaps with the linkage head (3) and is welded flat at the
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overlap.

14. The door actuator linkage according to one of the preceding claims,
wherein the lever (2) is rotatably connected to another lever to form a scissors
linkage.

15.  The door actuator assembly according to one of claims 1 to 14, comprising
a slide rail (4) and a slide piece (5) guided linearly in the slide rail (4), wherein the
lever (2) is connected to the slide piece (5) in a rotationally movable manner.

16. A door actuator assembly (100), comprising
* adoor actuator (101) with an output shaft (102)
* and a door actuator linkage (1) according to one of the preceding
claims, wherein the linkage head (3) is formed for rotationally fixed
mounting on an output shaft (102).

17. A revolving door assembly (200) comprising a door actuator assembly
(100) according to claim 16 and a door leaf (202), wherein the door actuator (101)
is mounted on the door leaf (202) and the door actuator linkage (1) is formed for
mounting on the frame (201) or wall, and wherein a shoulder (8) formed by the
offset (6) engages behind the door leaf (202).



