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Description

[0001] The object of the invention is an apparatus for
correcting shape of straw edges and a method for cor-
recting shape of straw edges.

[0002] The food industry uses straws, which are usual-
ly made of plastic or paper, for drinking various types of
beverages. They can be either one-piece or two-piece
straws, straight straws or bendable straws. Plastic straws
are made as a single piece, either straight or with an
articulated part that allows it to be bent. The two-piece
straws usually have in their structure alocking latch which
connects the two parts so that, when unfolded to the
using position, the beverage can be consumed without
fear that the connection will be untight. This connection
allows the straw to be folded, for example before the
straw is wrapped in a foil from which the straw is removed
before the beverage is consumed and unfolded to its
maximum length. Such straws are called telescopic
straws.

[0003] Telescopic straws and apparatuses for manu-
facturing such straws are known from the prior art.
[0004] The document EP 0 276 025 discloses a meth-
od of assembling a telescopic straw on a conveyor belt,
inspecting and packing the individually assembled
straws in a foil which is then welded.

[0005] The documentJP03827769 discloses an appa-
ratus for assembling a telescopic straw of two parts which
are placed in grooves of a drum conveyor. In that solution,
a part of a straw with a larger diameter is slid over a straw
with a smaller diameter by means of pushers whose
sliding movement is forced by a cam. The locking latch
of the straw is made by means of a ring which presses on
the outer surface of the larger diameter straw.

[0006] EP0172395A1 discloses an adjustable drinking
straw system comprising straws of variable lengths that
can be assembled for use. The patent focuses on meth-
ods and mechanisms for modifying the edge shapes of
straws to facilitate easy assembly without deformation,
enhancing the manufacturing process’s efficiency. It
highlights a design that corrects and optimizes the shape
and diameter of straw edges, allowing for seamless in-
tegration of straws of different sizes and reducing errors
in shape and assembly.

[0007] A frequently occurring problem in the state of
the artis deformation of the straw edges in the process of
cutting with circular knives. During the cutting process,
the straw edge may be bent inwards, chafing of the straw
edge may occur or the circular shape of the straw may be
deformed so that it takes on for example an oval or ellipse
shape. Such deformations cause anincrease in the straw
roundness error which may cause process difficulties or
make the straw assembling process impossible. Correct-
ing the shape of the straw edge is to be understood as
acting on the straw in such a way as to minimize the
roundness shape error, but also, in the case of a straw
edge bentinwards, acting on the edge in such a way as to
plastically deform it to obtain a diameter close to the
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nominal diameter of the straw B or even to deflect it
partially outwards to allow the straw A to be easily in-
serted into it.

[0008] Other damage is also possible during the pro-
cess of conveying the straws from one machine to an-
otheror during storage. Due to the thin walls of the straws,
they can become deformed after being stored for a long
time, in multiple layers on top of one other.

[0009] The object of the invention is an apparatus for
correcting shape of edges of second straws comprising
the features of claim 1. The apparatus comprises a con-
veyor provided with pockets adapted to convey straws
situated in two paths transversely to a conveying direc-
tion, a displacing unit adapted to longitudinally displace
the conveyed second straws in the pockets of the con-
veyor, and situated tangentially to the circumferential
surface of the conveyed second straws, and an assem-
bling unit for assembling the straws by inserting a first
straw into a second straw. The apparatus further com-
prises correcting elements for correcting shape of the
edge of the second straw which are arranged between
the conveyor pockets and adapted to inserting into the
second straw, whereas the displacing unit is adapted to
slide the second straw over the correcting elements for
correcting shape of the edge.

[0010] Preferably, in the apparatus according to the
invention, the conveyor is a drum conveyor and the
correcting elements for correcting edge shape are ar-
ranged on a ring.

[0011] Preferably, in the apparatus according to the
invention, the conveyor is a drum conveyor and the
correcting elements for correcting edge shape are ar-
ranged on a flange.

[0012] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape are mounted adjustably relative to the pocket of
the conveyor.

[0013] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape have a conical shape.

[0014] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape have a spherical shape.

[0015] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape have the shape of a pin with a rounded end.
[0016] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape have the shape of a pin with a chamfered end.
[0017] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape are fixed substantially in the axis of the pocket of
the conveyor.

[0018] Preferably, in the apparatus according to the
invention, the correcting elements for correcting edge
shape have an outer diameter of 90-120% of the inner
diameter of the second straw.

[0019] The object of the invention is also a method for
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correcting the shape of an edge of a second straw com-
prising the features of claim 11. According to this method
the straws are conveyed in pockets in two paths trans-
versely to the conveying direction, the straws are as-
sembled by inserting a first straw into a second straw.
According to the method the second straws are slid over
correcting elements for correcting edge shape situated
between the pockets of a conveyor, by means of a dis-
placing unit adapted to slide over the second straws,
correcting the shape of edges of the second straws,
whereas sliding the second straws over the correcting
elements for correcting edge shape occurs before the
first straws are inserted into the second straws.

[0020] Preferably, in the method according to the in-
vention, the second straws are slid over the correcting
elements for correcting edge shape by putting the second
straws into longitudinal axial movement.

[0021] Preferably, in the method according to the in-
vention, the second straws are slid over the correcting
elements for correcting edge shape by putting the second
straws into rotational motion.

[0022] Preferably, in the method according to the in-
vention, the shape of the edges of the second straws is
corrected by making at least one rotation of the second
straws about the longitudinal axis.

[0023] Preferably, in the method according to the in-
vention, the shape of the edges of the second straws on
the side intended for insertion of the first straws is cor-
rected.

[0024] An advantage of the invention is a very simple
and quick method of correcting the shape of the straw
edges. By using the element correcting the shapes of
straw holes, the straws can be mounted one inside the
other without being subjected to deformation or damage.
Furthermore, the correction of the shape of the straw
edges significantly increases the efficiency of the man-
ufacturing process by minimising the number of stops of
the machine caused by the incorrect shape of the straw
holes.

[0025] The object of the invention is shown in more
detail in a preferred embodiment in a drawing in which:

Fig. 1 shows an apparatus for correcting the shape
of straw edges in a side view;

Fig. 2 shows a part of the apparatus for correcting
the shape of straw edges in a top view;

Fig. 3 shows the moment of folding a straw with an
incorrect edge shape;

Fig. 4 shows the first example of an incorrect edge
shape of the straw B;

Fig. 5 shows another example of an incorrect edge
shape of the straw B;

Fig. 6 shows another example of an incorrect edge
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shape of the straw B;

Fig. 7 shows another example of an incorrect edge
shape of the straw B;

Fig. 8 shows the first embodiment of an element for
correcting the edge shape;

Fig. 9 shows the second embodiment of the ele-
ment for correcting the edge shape;

Fig. 10  shows another embodiment of the element
for correcting the edge shape;

Fig. 11 shows another embodiment of the element
for correcting the edge shape;

Fig. 12  shows the moment of inserting the straw B
onto the element for correcting the edge
shape;

Fig. 13 shows the moment of correcting the edge
shape of the straw B;

Fig. 14  shows the moment of pulling out the straw B
from the element for correcting the edge
shape;

Fig. 15  shows the straw B after it has been pulled out
of the element for correcting the edge shape;

Fig. 16  shows the straw B after correcting the edge
shape in the first embodiment;

Fig. 17  shows the straw B after correcting the edge
shape in the second embodiment;

Fig. 18  shows the process of folding the straw A with
the straw B after correcting the edge shape;

Fig. 19  shows the element for correcting the edge
shape together with an adjusting unit.

[0026] Fig. 1 shows an apparatus 1 for correcting the

shape of an edge of a straw B in a side view. The
apparatus 1 comprises a hopper 2, 3 for supplying the
first straws of type A and the second straws of type B, the
straws A being substantially longer and having an outer
diameter smaller than the inner diameter of the straws B.
Furthermore, one of the ends of the straw A may be
bevelled at a preferably acute angle. In this embodiment,
a drum conveyor 4 having pockets 5, 6 on its outer
circumferential surface is shown. It is possible to have
an embodiment wherein is used a belt or chain conveyor
with pockets situated on the working surface conveying
individually, parallel to each other, one after another
longitudinally aligned pairs of the straws Aand B. In order
to implement the invention on the belt or chain conveyor,
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it is necessary to guide at least a part of the straw flow
path along a guide of cylindrical shape.

[0027] Correcting the edge shape in the light of this
invention is to be understood as acting on the straw in
such a way as to both minimize the roundness shape
error and adjust the diameter to proper dimensions re-
quired in the straw assembling process.

[0028] In the first case, correcting the straw edge
shape consists in deforming the straw edge to minimise
the roundness error, e.g. by deforming a straw deformed
in storage with a near elliptical cross-section to a near
circular cross-section with a diameter that allows the
straws A and B to be correctly assembled.

[0029] In the second case, correcting the shape con-
sists in deflecting the straw edge bentinwards, e.g. when
the diameter is too small, and acting on the edge of the
straw in such a way as to plastically deform it to a
diameter that allows the straws A and B to be correctly
assembled.

[0030] Shape correcting is also to be understood as a
shape correction operation comprising both shape cor-
recting to compensate for roundness error and deflecting
the inwardly bent straw edge.

[0031] All these functions are performed by correcting
elements 7 according to the present invention.

[0032] The hopper 2 and 3 is placed above the con-
veyor 4, tangentially to its working surface, so that during
the rotation of the conveyor 4, the straws A and B are
picked up from the hopper 2 and 3 into the pockets 5, 6.
The straw A placed in the pocket 5 is directed by its
bevelled end towards the straw B aligned with it long-
itudinally and placed in the adjacent pocket 6, the straws
being conveyed transversely to the conveying direction.
[0033] Then,duringtherotation ofthe conveyor4inthe
direction indicated by the arrow R, the straws B are
displaced in the direction of the edge shape correcting
element for correcting straws B, as shown in detail in Fig.
2. Further in the description, the edge shape correcting
elements 7 will be referred to as correcting elements 7.
The correcting elements 7 are positioned between two
paths for transporting the straws A and the straws Bon a
ring 8, substantially coaxial with the pockets 6 and the
straws B. Furthermore, the ring 8 is situated on the same
axis X as the conveyor 4 between the pockets 6 and 5. In
this embodiment one correcting element 7 is assigned to
each of the pockets 6. It is also possible to have an
embodiment where the number of the correcting ele-
ments 7 will be smaller than the number of the pockets
6 situated on the circumference of the conveyor4. In such
a case, the correcting elements 7 will move in a loop
overlapping for a certain section of their path with the path
of the pockets 6 of the conveyor 4 where they will reach a
position of momentary alignment with the grooves 6.
[0034] It is also possible to build such conveyor 4
wherein, between the pockets 5 and 6, there will be a
conveyor flange on which, on the side of the pockets 6,
there will be the correcting elements 7 having a long-
itudinal axis aligned with the axis of the pocket 6. In one

10

15

20

25

30

35

40

45

50

55

embodiment, the edge shape correcting elements 7 are
fixed adjustably relative to the pocket 6 of the conveyor.
[0035] There are feasible embodiments wherein the
edge shape correcting elements 7 have a conical or
spherical shape, a shape of a pin with a rounded end
or a shape of a pin with a chamfered end.

[0036] In the shown embodiment of the apparatus 1,
the straws B are displaced in the direction of the correct-
ing elements 7 by means of a displacing unit 20. Further-
more, the displacing unit 20 comprises a roller 9 with a
concave working surface, positioned above the conveyor
4 tangentially to the straws B conveyed in the pockets 6
on its circumferential surface and substantially perpen-
dicular to the axis X. The concave shape of the working
surface of the roller 9 and the substantially perpendicular
orientation relative to the conveyed straws B in the pock-
ets 6 of the conveyor rotating in the direction R, causes
the straws B to be putinto rotation about their longitudinal
axes coinciding with the longitudinal axis X of the pocket
6. Furthermore, whilst the roller 9 contacting with the
conveyed straws B, the roller 9 is put into rotation in
the direction T, by means of a drive not shown in the
figure. This solution makes it possible to adjust the speed
of rotation of the roller 9, and thus the distance over which
the straws B is arranged to move along the axis X,.
Furthermore, the time, the number of rotations of the
straw B when mounted on the correcting element 7
and the force of pressure of the straw B on the pin of
the correcting element 7 can be adjusted as required,
depending on the type of deformation of the end of the
straw B to be corrected. There is a feasible embodiment
wherein, after sliding the straw B over the correcting
element 7, the shape of the edge 14 of the second straw
B is additionally corrected by making at least one rotation
about the longitudinal axis of the second straw. Prefer-
ably, the shape of the edge of the second straw B is
corrected on the side intended for the insertion of the first
straw A.

[0037] After a sufficient number of rotations of the
straws B on the correcting element 7, the straws B are
slid down therefrom and displaced axially longitudinally in
the pockets 6 towards the lateral edge of the conveyor 11.
Sliding down and longitudinal displacement in the pock-
ets 6 is forced by a roller 10 with a concave working
surface which, like the roller 9, is situated above the
conveyor 4 tangentially to the straws B conveyed in
the pockets 6 on its circumferential surface and substan-
tially perpendicular to the axis X. The roller 10 rotates in
the direction T, opposite to the movement of the roller 9.
After the longitudinal axial displacement of the straws B to
the edge 11, the straws are conveyed to the assembling
unit 12 on which the straws A are assembled in the straws
B.

[0038] The rollers 9 and 10 are positioned tangentially
to the circumferential surface of the conveyor 4 in such a
way that the working surfaces 9 and 10 of therollers are in
contact with at least three straws B situated in adjacent
pockets 6.
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[0039] When mounting of straws A in the straws B,
there may occur a problem with inserting the straw A into
the straw B due to anincorrect shape of the edge 14 of the
hole 13 of the straw B, as shown in detail in Fig.3. The
incorrect shape of the edge 14 of the hole 13 may arise
during the earlier process of cutting the straw B with a
circular knife resulting in the folding of the edge 14
inwards the straw. In such a case, the edge 15 of the
straw A collides with the edge 14 of the straw B when the
straw A is inserted towards the straw B which is aligned
with it.

[0040] Other damage is also possible during the pro-
cess of conveying the straws from one machine to an-
otherorduring storage. Due to the thin walls of the straws,
they can become deformed after being stored for a long
time, in multiple layers on top of one another. Figs. 4 -7
show examples of deformation of the shape of the hole 13
of the straw B in a cross-section and in a front view. The
deformations shown are not a closed group of defects
that may occur and affect the shape of the edge 14 of the
hole 13 of the straw B.

[0041] In order to eliminate the mentioned problem of
the incorrect shape of the edge 14 of the hole 13 of the
straw B, the correcting elements 7 are provided in the
apparatus 1. The correcting elements 7, in this embodi-
ment, are situated on the ring 8, on its lateral surface 16.
[0042] In Figs. 8-11, only examples of shapes that the
correcting elements 7 may have are shown, and they do
not constitute a closed group. An important feature of the
invention is that the correcting element 7 enters through
the hole 13 of the straw B, at least partially inside the
straw B while correcting the shape error of the edge 14.
The outer diameter D, of the correcting element 7 should
correspond to 90-120% of the value of the inner diameter
D, of the straw B.

[0043] Inordertoeliminate shape errors of the edge 14
ofthe straw B, by means of an assembling element, in this
embodiment of the roller 9, the straws B are slid over the
correcting elements 7 which are positioned between two
axially aligned pockets 5 and 6.

[0044] Fig. 12 shows the moment of mounting the
straw B put in rotational and longitudinal motion axially
onto the correcting element 7. When mounting the straw
B onto the correcting element 7 the shape of the incor-
rectly formed edge 14 is corrected as shown in Fig. 13
and Fig. 17. Depending on the final effect of the shape of
the edge 14 to be obtained, the straw B may be mounted
deeper onto the correcting element 7 by making both
longitudinal and rotational movement at the same time.
Such adjustment of the shape of the edge 14 as that
shown in Fig. 14 -16 is also allowable. The deflection of
the edge 14 should be great enough to allow an easy
insertion of the straw A into it. Then the straw B is slid
down from the correcting element 7 by means of the roller
10 not shown in the figure and is transferred to a further
process of assembling the straw A into it as shown in Fig.
18. After the process of correction of the shape of the
edge 14, the straw A is inserted, in a collision-free man-
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ner, into the straw B. The correction of the shape uses the
phenomenon of plasticity and formability of the paper of
which the corrected straws are made.

[0045] Fig. 19 shows the correcting element 7 together
with an adjusting unit 17 enabling the correcting element
7 to be appropriately positioned relative to the axis X of
the pocket 6.

[0046] The position of the ring 8, on which the correct-
ing elements 7 are placed, can be adjusted relative to the
pocket 6 along the axis X, for example when a straw B of
changed length is used in the straws assembling pro-
cess. Furthermore, the ring 8 can also vary its position
transversely to the axis X, for example when a straw B of
changed diameter is used in the straw assembling pro-
cess.

[0047] In order to vary the position of the ring 8, an
adjusting unit 17 comprising a controller 18 transmitting
appropriate signals to actuators 19 varying the position of
the ring 8 may be used.

[0048] Itis also possible to manually vary the position
of the ring 8 between the pockets 5 and 6 of the conveyor
4, for example by using spacer rings on one or both sides
of the ring 8.

[0049] In this case, before any variation in the length of
the assembled straws, a spacer ring, which increases or
reduces the distance of the correcting element 7 from the
pockets 5, 6, is placed between the portion of the con-
veyor 4 containing the pockets 5 and/or 6 and the ring 8.
[0050] The invention makes it possible to increase the
paper straw assembling efficiency by eliminating geo-
metric collisions encountered in state-of-the-art solutions
and resulting from the cutting, conveying or storing pro-
cess. The introduction of the shape correction immedi-
ately before or at a small processing distance preceding
the assembling operation allows applying small forces
and a gentle interference with the material. According to
the invention, the effects of the shape correction need not
be permanent, nevertheless they must persist for a per-
iod of time allowing the transfer to the assembling unit.
Since the shape correction according to the invention
takes place individually for straws already prepared in the
processing operation preceding the assembling, the ful-
filment of the time condition is simple and the applied
shape correction forces can be small.

Claims

1. Anapparatus for correcting the shape of an edge of a
second straw (B) comprising

a conveyor (4) provided with pockets (5, 6)
adapted to convey first and second straws (A,
B) situated in

two paths transversely to the conveying direc-
tion;

a displacing unit (20) adapted to longitudinally
displace the conveyed second straws (B) in the
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pockets (6) of the conveyor (4), and positioned
tangentially to the circumferential surface of the
conveyed second straws (B),

an assembling unit (12) for assembling the first
and second straws (A, B) by inserting a first
straw (A) into

a second straw (B),

wherein

between the pockets (5,6 ) of the conveyor (4)
there are arranged correcting elements (7) for
correcting shape of the edge (14) of the second
straw (B) and adapted to inserting into the sec-
ond straw (B), whereas

the displacing unit (20) is adapted to slide the
second straw (B) over the correcting element (7)
for correcting shape of the edge (14).

The apparatus as in claim 1, characterized in that
the conveyor (4) is a drum conveyor and the correct-
ing elements (7) for correcting edge shape are ar-
ranged on a ring (8).

The apparatus as in claim 1, characterized in that
the conveyor (4) is a drum conveyor and the correct-
ing elements (7) for correcting edge shape are ar-
ranged on a flange.

The apparatus as in any of the claims 1 to 3, char-
acterized in that the correcting elements (7) for
correcting edge shape are mounted adjustably re-
lative to the pocket (6) of the conveyor (3).

The apparatus as in any of the claims 1 to 4, char-
acterized in that the correcting elements (7) for
correcting edge shape have a conical shape.

The apparatus as in any of the claims 1 to 4, char-
acterized in that the correcting elements (7) for
correcting edge shape have a spherical shape.

The apparatus as in any of the claims 1 to 4, char-
acterized in that the correcting elements (7) for
correcting edge shape have the shape of a pin with
a rounded end.

The apparatus as in any of the claims 1 to 4, char-
acterized in that the correctingelements (7) for cor-
recting edge shape have the shape of a pin with a
chamfered end.

The apparatus as in any of the claims 1 to 8, char-
acterized in that the edge shape correcting ele-
ments (7) for correcting edge shape are fixed sub-
stantially in the axis of the pocket (6) of the conveyor

(4).

The apparatus as in any of the claims 1 to 9, char-
acterized in that the correcting elements (7) for
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1.

12.

13.

14.

15.

correcting edge shape have an outer diameter of
90-120% of the inner diameter of the second straw

(B).

A method of correcting the shape of an edge of a
second straw (B) wherein

first and second straws (A, B) are conveyed in
pockets (5, 6) in two paths transversely to the
conveying direction;

the firstand second straws (A, B) are assembled
by inserting a first straw (A) into a second straw
(B)

wherein

the second straws (B) are slid over correcting
elements (7) for correcting shape of the edges
(14) situated between the pockets (5,6 ) of a
conveyor (4), by means of a displacing unit (20)
adapted to slide over the second straws (B),
correcting the shape of edges (14) of the second
straws (B), whereas

sliding the second straws (B) over the correcting
elements (7) for correcting edge shape occurs
before the first straws (A) are inserted into the
second straws (B)

The method asinclaim 11, characterized in that the
second straws (B) are slid over the correcting ele-
ments (7) for correcting shape of the edges (14) by
putting the second straws (B) into longitudinal axial
movement.

The method as in claim 11 or 12, characterized in
that the second straws (B) are slid over the correct-
ing elements (7) for correcting edge shape by putting
the second straws (B) into rotational motion.

The method as in any of the claims 11 to 13, further
characterized in that the shape of the edges (14) of
the second straws (B) is corrected by making at least
one rotation of the second straws (B) about the
longitudinal axis.

The method as in claim 11, 12, 13 or 14, character-
ized in that the shape of the edges (14) of the second
straws (B) on the side intended for insertion of the
first straws (A) is corrected.

Patentanspriiche

1.

Eine Vorrichtung zur Korrektur der (z) Form einer
Kante eines zweiten Halms (z) (B) umfassend ein
Forderband (4) ausgestattet mit Taschen (5, 6) zur
Forderung von (z) ersten und zweiten (z) Halms (A,
B), die in zwei Bahnen quer zur Forderrichtung;

eine Verschiebeeinheit (20), die geeignetist, die
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geforderten zweiten Halme (B) in den Taschen
(6) des Forderbandes (4) in Langsrichtung zu
verschieben, und tangential zu der Umfangs-
flache der geférderten zweiten Halme (B) posi-
tioniert,

eine Montageeinheit (12) fur die Montage der (z)
ersten und zweiten (z) Halme (A, B) durch Ein-
setzen eines ersten Halms (A) in einen zweiten
Halm (B),

(z) wobei (z)

zwischen den Taschen (5,6) des Foérderbandes
(4) Korrekturelemente (7) angeordnet sind, um
die Form der Kante (14) des zweiten Halms (B)
zu korrigieren und an das Einstecken in den
zweiten Halm (B) anzupassen, wahrend

die Verschiebeeinheit (20) so ausgelegt ist,
dass sie den zweiten Halm (B) Uber das Korrek-
turelement (7) schiebt, um die Form des Randes
(14) zu korrigieren.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Forderband (4) ein Trommel-
férderband ist und die Korrekturelemente (7) zur
Korrektur der Kantenform auf einem Ring (8) ange-
ordnet sind.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Forderband (4) ein Trommel-
férderband ist und die Korrekturelemente (7) zur
Korrektur der Kantenform an einem Flansch ange-
ordnet sind.

Die Vorrichtung gemaR einem der Anspriche 1 bis 3,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) zur Korrektur der Kantenform relativ zur
Tasche (6) des Férderbandes (3) verstellbar ange-
bracht sind.

Vorrichtung nach einem der Anspriche 1 bis 4,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) fur die Korrektur der Kanten Form eine
konische Form haben.

Vorrichtung nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) zur Korrektur der Kantenform eine kugel-
férmige Form haben.

Vorrichtung nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) zur Korrektur der Kantenform die Form
einer Nadel mit einem abgerundeten Ende haben.

Die Vorrichtung nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) zur Korrektur der Kanten die Form eines
Stiftes mit einem abgeschragten Ende haben.
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Die Vorrichtung nach einem der Anspruche 1 bis 8,
dadurch gekennzeichnet, dass die Kanten Form-
korrekturelemente (7) zur Korrektur der Kanten
Form im Wesentlichen in der Achse der Tasche (6)
des Férderbandes (4) befestigt sind.

Die Vorrichtung wie in einem der Anspriiche 1 bis 9,
dadurch gekennzeichnet, dass die Korrekturele-
mente (7) zur Korrektur der Kantenform einen Au-
Rendurchmesser von 90-120 % des Innendurch-
messers des zweiten Halms (B) haben.

Verfahren zum Korrigieren der Form einer Kante
eines zweiten Halms (B), wobei (z) der erste und
zweite (z) Halm (A, B) in Taschen sind, (5, 6) die in
zwei Bahnen quer zur Férderungsrichtung bewegt
werden;

die (z) ersten und zweiten (z) Halme (A, B)
zusammengefigt werden, indem ein erster
Halm (A) in einen zweiten Halm (B) eingelegt
wird

(z) wobei (z),

die zweiten Halme (B) lber die Korrekturele-
mente (7) zur Korrektur der Form der Kanten
(14) geschoben werden, die sich zwischen den
Taschen (5,6) eines Forderbandes (4) befinden,
durch eine verschiebenden Einheit (20), die ge-
eignet ist Uber die zweiten Halme (B) zu gleiten,
wobei die Form der Kanten (14) der zweiten
Halme (B) korrigiert wird, wobei

das Schieben der zweiten Halme (B) Uber die
Korrekturelemente (7) zur Korrektur der Kanten-
form erfolgt, bevor die ersten Halme (A) in die
zweiten Halme (B) eingesetzt werden.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die zweiten Halme (B) Uber die
Korrekturelemente (7) zur Korrektur der Form der
Kanten (14) geschoben werden, indem die zweiten
Halme (B) in langsaxiale Bewegung versetzt wer-
den.

Das Verfahren wie in Anspruch 11 oder 12, dadurch
gekennzeichnet, dass die zweiten Halme (B) Uber
die korrigierenden Elemente (7) zur Korrektur der
Kantenform geschoben werden, indem die zweiten
Halme (B) in Drehbewegung versetzt werden.

Das Verfahren ist wie in jedem der Anspriiche 11 bis
13, weiterhin dadurch gekennzeichnet, dass die
Form der Rander (14) der zweiten Halme (B) durch
mindestens eine Drehung der zweiten Halme (B) um
die Langsachse korrigiert wird.

Das Verfahren wie in Anspruch 11, 12, 13 oder 14,
dadurch gekennzeichnet, dass die Form der Ran-
der (14) der zweiten Halme (B) auf der Seite, die zum
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Einsetzen der ersten Halme (A) bestimmt ist, korri-
giert wird.

Revendications

Un appareil pour corriger (z) laforme d’'un bord d’'une
deuxieme paille (z) (B) comprenant un convoyeur (4)
muni de compartiments (5, 6) adaptés pour trans-
porter (z) les premiéres et deuxiémes (z) pailles (A,
B) situées dans deux trajectoires transversalement
par rapport au sens de convoyage ;

une unité de déplacement (20) adaptée pour
déplacer longitudinalement les deuxiémes pail-
les (B) transportées vers les compartiments (6)
du convoyeur (4), et positionnée tangentielle-
ment a la surface circonférentielle des deu-
xiemes pailles transportées (B),

une unité d’assemblage (12) pour assembler les
(z) premiéeres et deuxiémes (z) pailles (A, B) en
insérant une premiére paille (A) dans une deu-
xieme paille (B),

(z) dans lequel (z)

entre les compartiments (5, 6) du convoyeur (4)
sontdisposés des éléments correcteurs (7) pour
corriger la forme du bord (14) de la deuxieme
paille (B) et sont adaptés pour s’insérer dans la
deuxieme paille (B), tandis que

'unité de déplacement (20) est adaptée pour
faire glisser la deuxiéme paille (B) sur I'élément
de correction (7) pour corriger la forme du bord
(14).

L’appareil selon la revendication 1, caractérisé en
ce que le convoyeur (4) est un convoyeur a tambour
et que les éléments correcteurs (7) pour corriger la
forme des bords sont disposés sur un anneau (8).

L'appareil selon la revendication 1, caractérisé en
ce que le convoyeur (4) est un convoyeur a tambour
et que les éléments correcteurs (7) pour corriger la
forme des bords sont disposés sur une bride.

L'appareil selon I'une quelconque des revendica-
tions 1 a 3, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords sont
montés de maniére ajustable par rapport au compar-
timent (6) du convoyeur (3).

L'appareil selon 'une quelconque des revendica-
tions 1 a 4, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords
ont une forme conique.

L'appareil selon 'une quelconque des revendica-
tions 1 a 4, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords
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ont une forme sphérique.

L’appareil selon I'une quelconque des revendica-
tions 1 a 4, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords
ont une forme de goupille a I'extrémité arrondie.

L’appareil selon I'une quelconque des revendica-
tions 1 a 4, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords
ont la forme d’une goupille a I'extrémité biseautée.

L'appareil selon I'une quelconque des revendica-
tions 1 a 8, caractérisé en ce que les éléments
correcteurs (7) de la forme des bords pour corriger
la forme des bords sont fixés de maniére substan-
tielle dans I'axe du compartiment (6) du convoyeur

(4).

L'appareil selon 'une quelconque des revendica-
tions 1 a 9, caractérisé en ce que les éléments
correcteurs (7) pour corriger la forme des bords
ont un diamétre extérieur de 90 a 120 % supérieur
au diamétre intérieur de la deuxieme paille (B).

Une méthode de correction de la forme d’'un bord
d’une deuxiéme paille (B) dans laquelle (z) les pre-
miéres et deuxiémes (z) pailles (A, B) sont trans-
portées vers des compartiments (5, 6) dans deux
trajectoires transversalement par rapport au sens de
convoyage ;

les (z) premiéres et deuxiémes (z) pailles (A, B)
sont assemblées en insérant une premiére
paille (A) dans une deuxiéme paille (B)

(z) dans laquelle (z)

les deuxiemes pailles (B) sont glissées sur des
éléments correcteurs (7) pour corriger la forme
des bords (14) situés entre les compartiments
(5, 6) d’'un convoyeur (4), au moyen d’une unité
de déplacement (20) adaptée pour glisser sur
les deuxiemes pailles (B), corrigeant la forme
des bords (14) des deuxiemes pailles (B), tandis
que

le glissement des deuxiémes pailles (B) sur les
éléments correcteurs (7) pour corriger la forme
des bords a lieu avant que les premiéres pailles
(A) ne soient insérées dans les deuxiemes pail-
les (B).

La méthode selon la revendication 11, caractérisée
en ce que les deuxiémes pailles (B) sont glissées sur
les éléments correcteurs (7) pour corriger la forme
des bords (14) en plagant les deuxiémes pailles (B)
dans un mouvementaxial longitudinal.

La méthode selon la revendication 11 ou 12, carac-
térisée en ce que les deuxiémes pailles (B) sont
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glissées sur les éléments correcteurs (7) pour corri-
gerlaforme du bord en plagantles deuxiémes pailles
(B) en mouvement de rotation.

La méthode selon I'une quelconque des revendica-
tions 11 a 13, caractérisée par ailleurs en ce que la
forme des bords (14) des deuxiémes pailles (B) est
corrigée en effectuant au moins une rotation des
deuxiémes pailles (B) autour de I'axe longitudinal.

La méthode selon la revendication 11, 12, 13 ou 14,
caractérisée en ce que la forme des bords (14) des
deuxiemes pailles (B) du c6té prévu pour l'insertion
des premieres pailles (A) est corrigée.

10

15

20

25

30

35

40

45

50

55

16



EP 4 313 576 B1

Fig. 1

10



EP 4 313 576 B1

//)
|
[
MMM Y

RilL = | =
' ma(i <
M A \ ' | =
| ]
[}
&//ﬁ (N / ‘ \ | =
A /II - /// ||

%
S
‘oo

B—\ 13 A

Y ressseedizzzzzzzzze J/ A/

Dzr-p - A U
14 15

11



EP 4 313 576 B1

B

LLLL L L L L L

[
(

LLLLL L L

Fig. 4

B 13

. \ |
(V///////////////////// @7
VLILLLLL L L L L L L L L Ll L

Fig. 5

B 13

V///////////‘///////////Q

; j
7777777777777 77777777777 w
I - 6
Ig "

B 13

(I////////////////////// Z
Fl 7
Ig-

12



EP 4 313 576 B1

D1 << — D1 —{(Ff——

13



EP 4 313 576 B1

\\\\\\\\\\\\\\\\

NLLLLLL L L L L P L L L

S OANNNNNNNNNNNNNNNNNN
—~————————

Y LLLLLL L LT L L L L L L LD

Fig. 18

14



EP 4 313 576 B1

Fig. 19

hE



EP 4 313 576 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e EP 0276025 A [0004] « EP 0172395 A1 [0006]
 JP 03827769 B [0005]

16



	bibliography
	description
	claims
	drawings
	cited references

