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(54) SLIDING DOOR ARRANGEMENT

(57) A sliding door arrangement, comprising a belt
return bracket (4) a frame (5),

a pulley (6) which is arranged to engage with a belt (2),
and rotatably attached to the frame (5) for rotation around
a rotation axis (16). In addition the sliding door mecha-
nism comprises a belt tensioning mechanism for moving
the position of the pulley (4) in relation to the frame (5).

The belt tensioning mechanism further comprises a
spring element (9) arranged to move the position of the
pulley (4) by a spring force and maintaining a predeter-
mined belt tension. This is advantageous as the prede-
termined spring force ensures that a correct tension is
applied to the belt at all times during operation.
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Description
FIELD OF THE INVENTION

[0001]
ment.

This invention relates to a sliding door arrange-

BACKGROUND OF THE INVENTION

[0002] Automated, sliding doors are used in a wide va-
riety of applications, such as building doorways. A sliding
door arrangement frequently comprises a motor, a door,
a belt, a pulley and a belt return bracket. A correct belt
tension is crucial for a smooth operation of sliding doors.
Over tightening of the belt increases wear and under
tightening causes operational errors and increases call-
outs. Furthermore, commonly used belts are known to
stretch over time, and therefore, tightening of the belt is
required periodically.

[0003] A common way of setting the correct belt ten-
sion is to use a belt return bracket or a belt return pulley.
The belt is tightened by tightening screws in the bracket
with a separate tool and the correct tension is confirmed
with a suitable tool or by visual inspection. Therefore, the
tensioning of the belt greatly relies on a serviceman'’s
experience and skill level.

[0004] Due to the above-mentioned drawbacks, prior
art sliding door arrangements are prone to callouts and
a separate tool or special skills are required to perform
belt tightening.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to over-
come the above-mentioned drawbacks and to provide a
sliding door arrangement with a beltreturn bracket having
abelttensioning mechanism. This objectis achieved with
a sliding door arrangement according to independent
claim 1.

[0006] A belt tensioning mechanism comprising a
spring element with a predetermined force ensures that
a correct, predetermined tension is applied during the
operation despite stretching of the belt. Preferred em-
bodiments of the invention are disclosed in the depend-
ent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the following, the present invention will be
described in closer detail by way of example and with
reference to attached drawings, in which

Figure 1 illustrates the overall operation of a sliding
door arrangement.

Figure 2 illustrates parts of a belt return bracket, and
Figure 3a and 3b illustrate the first and second sur-
face in the belt return bracket assembly, respective-

ly.
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DETAILED DESCRIPTION OF THE INVENTION

[0008] Figure 1 illustrates the overall operation of a
sliding door arrangement. As illustrated in Figure 1, a
common way of applying a sliding door system is to have
a door 1 attached to a toothed belt 2, which is driven by
a motor 3 via a belt pulley 17 for moving the door 1 be-
tween a closed position 1-1 and an open position 1-2. In
one embodiment of the present invention, the motor is
an electric motor. The arrangement also comprises a belt
return bracket 4 to ensure a correct tension in the belt 2.
Setting a correct belt tension is crucial in order to avoid
excessive callouts due to wear or malfunction caused by
a stretched belt.

[0009] Figure 2 is an exploded view of the belt return
bracket illustrated in Figure 1. The belt return bracket
comprises a frame 5, a pulley 6, a pin 7, arod 8, a spring
element 9, afirst fixed shoulder 10, a second free-moving
shoulder 11, a first fastening element 12, a second fas-
tening element 15, a bearing 13 and flanges 14. In a
preferred embodiment of the invention, the pulley 6 is
arranged against a first surface of the frame 5-1 with the
pin 7 projecting through an elongated hole in the frame
5. The pulley 6 is further arranged to revolve around a
rotation axis 16 and to engage with the belt 2. The belt
is frequently made of rubber but can also be made out
of, for example, an elastomer or a composite material.
[0010] In order to set and maintain a correct operating
belt tension, a belt tensioning mechanism is arranged
against a second surface of the frame 5-2 for moving the
position of the pulley 6 with relation to the frame 5. The
belt tensioning mechanism comprises the rod 8 connect-
ed to the pin 7 from its first end 8-1 and a fastener at-
taching a first end of the spring element 9-1 to a second
end of the rod 8-2 and a second end of the spring element
9-2 to the frame 5.

[0011] The fastener further comprises the first shoul-
der 10 fixedly attached to the frame 5 and the second
shoulder 11 attached to the rod 8 so that the spring ele-
ment 9 is arranged between the first shoulder 10 and the
second shoulder 11. In such an arrangement, the spring
force from the spring element 9 is acting in a direction
opposite to the tension force from the belt 2. This is ad-
vantageous as the predetermined spring force ensures
that a correct tension is applied to the belt at all times
during operation and the need for periodical belt tighten-
ing is removed. In other words, the spring element is uti-
lized not only once during installation of the sliding door
arrangement but continuously over the lifetime of the ar-
rangement.

[0012] In a preferred embodiment of the invention, the
second end of the rod 8-2 is threaded and further com-
prises a first fastening element 12 rotatably attached on
the threads of the rod 8. The first fastening element 12
is arranged to enable the adjustment of the distance be-
tween the first shoulder 10 and the second shoulder 11,
and therefore, the tension of the spring element 9 and
the belt 2. This is advantageous, as the belt can be tight-
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ened using a simple tool, e.g. a wrench.

[0013] The assembled belt return bracket of Figures 1
and 2 is illustrated in Figures 3a and 3b. Figure 3a illus-
trates the first surface of the frame 5-1 and Figure 3b
illustrates the second surface of the frame 5-2. The di-
rections of spring tension 18 and belt tension 19 are also
illustrated. In one embodiment of the invention, the sec-
ond shoulder 11 includes a projection parallel to the first
shoulder and at least one projection protruding towards
the first shoulder 10. The purpose of the at least one
protruding projection of the second shoulder 11 is to, up-
on tightening of the belt, make contact with the first shoul-
der 10 if excessive tightening is applied and thus act as
a stopper to prevent over tensioning. In a preferred em-
bodiment of the invention, the second shoulder 11 is suit-
ably designed to include two protruding projections re-
sulting in a u-shaped profile. Other profiles, such as a c-
shape profile, are possible as well. A spring element for
maintaining a correcttension at all times during operation
in combination with a stopper to prevent over tensioning
eliminates the need for having a separate tool for belt
tightening or relying on serviceman’s expertise to set the
correct tension.

[0014] The spring element 9 is preferably arranged to
surround the rod 8 in the second end of the rod 8-2, as
illustrated in Figure 3. The spring element 9 is preferably
a metal spring but it may also be, for example, a block
of elastomer or a hydraulic spring. In another embodi-
ment of the invention the spring element 9 could be po-
sitioned beside the rod 8 surrounding a second rod fixedly
attached to the first shoulder 10 and movably attached
to the second shoulder 11.

[0015] Itisto be understood that the above description
and the accompanying figures are only intended to illus-
trate the present invention. It will be obvious to a person
skilled in the art that the invention can be varied and
modified without departing from the scope of the inven-
tion.

Claims
1. A sliding door arrangement, comprising:
a belt return bracket (4) with:

a frame (5),

a pulley (6), arranged to engage with a belt
(2), and rotatably attached to the frame (5)
for rotation around a rotation axis (16), and
a belt tensioning mechanism for moving the
position of the pulley (4) in relation to the
frame (5), characterized in that the belt
tensioning mechanism comprises:

a spring element (9) arranged to move
the position of the pulley (4) by a spring
force and maintaining a predetermined
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belt tension during operation.

2. A sliding door arrangement of claim 1, wherein
the frame (5) comprises a first (5-1) and a second
surface (5-2),
the pulley (6) is arranged against the first surface
(5-1) of the frame with a pin (7) extending through
the frame (5) and around which the pulley (6) is ar-
ranged to rotate, and
the belt tensioning mechanism with the spring ele-
ment (9) is arranged against the second surface of
the frame (5-2).

3. A sliding door arrangement of claim 2, wherein the
belt tensioning mechanism comprises:

a rod (8) with a first end (8-1) connected to the
pin (7), and

a fastener attaching a first end of the spring el-
ement (9-1) to a second end of the rod (8-2) and
a second end of the spring element (9-2) to the
frame (5).

4. A sliding door arrangement of claim 3, wherein the
fastener comprises:

afirst shoulder (10) fixedly attached to the frame
(5), and

a second shoulder (11) attached to the rod (8),
and wherein

the spring element (9) is arranged between the
first (10) and the second shoulder (11).

5. A ssliding door arrangement of claim 4, wherein
the second end of the rod (8-2) is provided with a
thread via which the second shoulder (11) is at-
tached to the rod (8) and which facilitates adjustment
of the mutual distance between the first (10) and the
second shoulder (11) and a pre-tension of the spring
element (9).

6. A sliding door arrangement of claim 5, wherein
a fastening element (12) is rotatably attached on the
threads of the rod (8) for the adjustment of the mutual
distance between the first (10) and the second shoul-
der (11) and pre-tension of the spring element (9).

7. A sliding door arrangement of any of claims 4-6,
wherein
the second shoulder (11) is a stopper which prevents
over tensioning of the belt (2) by making contact with
the first shoulder (10) if excess tensioning is applied.

8. A ssliding door arrangement of claim 7, wherein
the second shoulder (11) is u-shaped.

9. A sliding door arrangement of any of claims 3-8,
wherein
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the spring element (9) is arranged to surround the
rod (8).

A sliding door arrangement of any of claims 1-9 com-
prising:

a door element (1) attached to the belt.
A sliding door arrangement of claim 9 comprising:

a belt pulley (17) arranged to engage with the
belt (2), and

a motor (3) for moving the belt (2) and the door
element (1) via the belt pulley (17).

A sliding door arrangement of any of claims 1-11
wherein
the belt (2) is a toothed belt.
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