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TWO LAYERS

(57)  The object of the application is an apparatus for
manufacturing of spiral tubes (T) having at least two lay-
ers, comprising: at least two feeding units (5a, 5b, 5c) for
feeding material strands (2, 3, 4), a tensioner (9) of the
material strand (2, 3, 4), a forming unit (10) comprising
a forming rod (11) and a forming strip (12) that winds a
formed fragment of a continuous tube (CT) for forming
the tube on the forming rod (11), and a cutting head (13)
for cutting an individual tube (T) from the formed contin-

APPARATUS AND METHOD FOR MANUFACTURING OF SPIRAL TUBES HAVING AT LEAST

uoustube (CT). The apparatusis characterised by further
comprising an identifying unit (20) for identifying a point
of deviated strand (2, 3, 4) parameters and an adjusting
unit (14) adapted to alter the tension of at least one strand
(2, 3, 4) by means of the tensioner (9), in response to a
signal identifying the point of deviated strand (2, 3, 4)
parameters generated by the identifying unit (20). The
object of the application is also a method for manufac-
turing of spiral tubes (T) having at least two layers.
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Description

[0001] The object of the invention is an apparatus and
amethod for manufacturing of spiral tubes having at least
two layers.

[0002] In the food industry, spiral tubes manufactured
by winding at least two material strands, usually paper
strands, are commonly used. Such tubes are used as
straws for drinking of beverages or may also be used as
one of filter elements in a smoking article.

[0003] During the spiral tube production process it is
important that the material strands, when wound around
aforming rod, overlap to form at least two layers and that
the edges of the strands are evenly wound so that there
are no gaps between the strands or unstuck edges of the
strands.

[0004] Therefore, averyimportantfactorinthe process
of manufacturing of spiral tubes is to maintain an ade-
quate tension of the material strands, starting from the
roller from which the material strand is fed up to the form-
ing rod around which it is wound and a multilayer tube is
formed.

[0005] A problem which occurs during the spiral tube
manufacturing process is breaking of the material strand,
which results in machine stoppage, downtimes and de-
creased productivity. The material strand may break due
to too big momentary tension or local weakening.
[0006] Momentaryincreases intension and breakages
may occur, for example, when the machine is stopped
or started. They also occur during the winding of the outer
material strand on the forming rod around which the pre-
vious strand has been wound with a splice connecting
the end of the strand from one roll with the beginning of
the strand from the other roll, thus creating a thickening.
[0007] A weakening of the material strand may also be
amanufacturing defect, for example the strand may have
a smaller thickness over a certain section, may be worn
through or soaked through with glue or other liquid used
in the manufacturing process.

[0008] A very important aspect in the tube manufac-
turing process is to maintain such an adequate tension
of the material strand which will notcause strand breaking
and machine stopping.

[0009] In the state of the art, machines for manufac-
turing of spiral tubes are known in which an apparatus
for maintaining a constant tension of the material strands
is used.

[0010] In the document US 1 252 284, there is dis-
closed a machine for manufacturing of spiral tubes from
material strands using an apparatus that puts tension on
each strand independently. The apparatus for maintain-
ing the pre-tension of the strands comprises elastic plates
that apply pressure with a sufficient force on the surface
of each strand. The tension level is adjusted individually
for each strand by means of adjusting screws which in-
crease or decrease the pressure of the plate on the
strand.

[0011] In the document US 2 128 564, there is dis-
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closed a machine for manufacturing of spiral tubes in
which the material strands are kept in constant tension
by a tensioning device. The material strand tensioning
device consists of two flat elements between which the
material strand is moved. In order to create the tension
of the strand, the two flat elements are pressed against
each other and simultaneously the friction on the material
strand and the desired constant tension are generated.
[0012] In the US patent 6 394 385, a device for pre-
tensioning of a material strand in a machine for manu-
facturing of paper spiral tubes is presented. The tension-
ing device consists of three rollers situated one after an-
other between which the material strand is wound. In
order to increase the strand tension, the central roller is
moved away from the other rollers, thus stretching the
material strand and increasing its tension.

[0013] In the document US 3 556 904, there is dis-
closed a tape tensioning device consisting of two rollers
whose axes of rotation are parallel to each other and
between which the tape is wound. The rollers are at-
tached to a rotating disc whose axis of rotation is also
parallel to the axis of rotation of the rotating rollers. In
order to increase or decrease the tape tension, the disc
is turned to the left or to the right, thus causing an alter-
ation in the position of the rollers on which the tape is
wound.

[0014] Material strand tensioning devices are known
from the state of the art, but none of them solves the
problem of momentary change in the tension in order to
prevent the strand from breaking, and depending on the
occurring problem which may result in a breakage.
[0015] The problem to be solved by this invention is to
eliminate breaking of the material strand during the spiral
tube forming process. The proposed apparatus and
method according to the invention are based on a mo-
mentary change in the tension of the material strands
(the bobbin), thus they solve the problem presented
above.

[0016] The object of the invention is an apparatus for
manufacturing of spiral tubes having at least two layers,
comprising: at least two feeding units for feeding material
strands, a tensioner of the material strand, a forming unit
comprising a forming rod and a forming strip that winds
around a formed fragment of a continuous tube for form-
ing the tube on the forming rod, and a cutting head for
cutting an individual tube from the formed continuous
tube. The apparatus is characterised by further compris-
ing an identifying unit for identifying a point of deviated
strand parameters and an adjusting unit adapted to alter
the tension of at least one strand by means of the ten-
sioner, in response to a signal identifying the point of
deviated strand parameters generated by the identifying
unit.

[0017] Preferably, the apparatus is characterised in
that the identifying unit foridentifying the point of deviated
strand parameters is adapted to identify any point of
strand joining, deviation in strand density, deviation in
strand width, to identify any point where the strand is
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damaged, or to receive control signals, in particular a
joining signal.

[0018] Preferably, the apparatus is characterised in
that the identifying unit for identifying the point of deviated
strand parameters is provided with a sensor for direct
measurement of the strand parameters.

[0019] Preferably, the apparatus is characterised in
that the identifying unit for identifying the point of deviated
strand parameters is provided with a sensor for indirect
measurement of the strand parameters.

[0020] Preferably, the apparatus is characterised in
that the identifying unit for identifying the point of deviated
strand parameters is adapted to identify the point of de-
viated parameters based on signals controlling the spiral
tube manufacturing process, in particular of at least one
joining unit for joining the material strands in the area of
the material strand feeding unit.

[0021] Preferably, the apparatus is characterised in
that the material strand is made of paper, aluminium,
PLA, material of fibrous structure, biodegradable mate-
rial, material of plant origin.

[0022] Preferably, the apparatus is characterised in
that the adjusting unit is adapted to alter the tension of
at least one strand in response to a signal identifying the
point of deviated strand parameters generated by the
identifying unit at a moment when the point of deviated
strand parameters is within the area from the feeding unit
to the forming unit, in particular in the area of the forming
unit.

[0023] Preferably, the apparatus is characterised in
that the adjusting unit is adapted to determine the mo-
ment of alteration in strand tension based on direct or
indirect measurement of strand shift, or real-time simu-
lation of the spiral tube manufacturing process.

[0024] Preferably, the apparatus is characterised in
that the adjusting unit is adapted to generate and send
to the tensioner a signal to alter the value of material
strand tension by altering the value of force with which
the tensioner acts on the material strand or by altering
the value of pressure supplied to the tensioner.

[0025] Preferably, the apparatus is characterised in
that the adjusting unit is adapted to generate a signal to
momentarily alter the value of material strand tension, in
particular at least for the time when the material strand
is moved from the feeding unit to the cutting head.
[0026] The object of the invention is also a method for
manufacturing of spiral tubes having at least two layers,
comprising steps wherein: at least two material strands
are fed by means of a feeding unit to a forming unit, the
material strands being kept in pre-tension, a continuous
spiral tube is formed of at least two material strands in
the forming unit, and the continuous spiral tube is cut into
sections of a specified length by means of a cutting head.
The method according to the invention is characterised
in that a point of deviated strand parameters is identified
by means of an identifying unit and that the tension of at
least one strand (2, 3, 4) is altered by means of an ad-
justing unit connected with the tensioner, in response to
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a signal identifying the point of deviated strand parame-
ters generated by the identifying unit.

[0027] Preferably, the method is characterised in that
the value of the material strand tension is momentarily
altered by means of the tensioner.

[0028] Preferably, the method is characterised in that
the value of the material strand tension is altered at least
for the time of moving the point of deviated material strand
parameters from the feeding unit to the forming unit.
[0029] Preferably, the method is characterised in that
the value of the material strand tension is altered by al-
tering the value of pressure supplied to the tensioner, or
by altering the value of the force applied on the material
strand by means of the tensioner.

[0030] Preferably, the method is characterised in that
the value of the material strand tension is altered in the
range between 0.5 and 6 bar.

[0031] An advantage of the solution according to the
invention is eliminating the unfavourable phenomenon
of material strand breaking during the spiral tube forming
process. It allows avoiding undesired production ma-
chine stoppages and downtimes.

[0032] The object of the invention is presented in more
detail in a preferred embodiment in a drawing in which:

Fig. 1 shows an apparatus for manufacturing of spiral
tubes having atleasttwo layersin a perspective view;

Fig. 2a shows the joining of two material strands by
means of a piece of double-sided adhesive tape;

Fig. 2b shows the joining of two material strands with
the use of perforation;

Fig. 3a shows a cross-section through a three-layer
spiral tube;

Fig. 3b shows a cross-section through the three-lay-
er spiral tube with visible joining of the material
strands by means of the adhesive tape;

Fig. 4 shows a simplified diagram of the apparatus
for manufacturing of spiral tubes with a strand ten-
sion adjusting unit in the first embodiment;

Fig. 5 shows a simplified diagram of the apparatus
for manufacturing of spiral tubes with the strand ten-
sion adjusting unit in the second embodiment;

Fig. 6 shows a simplified diagram of the apparatus
for manufacturing of spiral tubes with the strand ten-
sion adjusting unit in the third embodiment;

Fig. 7 shows a simplified diagram of the apparatus
for manufacturing of spiral tubes with the strand ten-
sion adjusting unit in the fourth embodiment;

[0033] Fig. 1 shows an apparatus 1 for manufacturing
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of spiral tubes T of three material strands 2, 3, 4, in a
perspective view, the casings being removed. The ma-
terial strand may be made of paper, aluminium, PLA,
material of fibrous structure, biodegradable material, ma-
terial of plant origin or other material which maintains a
continuous structure allowing to form the tube.

[0034] The material strands 2, 3, 4 are fed from feeding
units 5, and their quantity corresponds to the number of
material strands of which the spiral tube T is made. Two-
layer and three-layer tubes are commonly used, but it is
also possible to manufacture a tube of a greater number
of material strands. In the feeding units 5a, 5b, 5¢ for
feeding the material strands 2, 3, 4 there are rollers 6
with wound material strands from which they are taken
on a current basis to manufacture the tube, and reserve
rollers 7 which are left on standby until the strand on the
rollers 6 runs out and a joining device 8 joins the end of
the strand from the ending roller 6 with the beginning of
the strand from the reserve roller 7. The material strands
2, 3, 4 then pass through tensioners 9 adapted to main-
tain the pre-tension of the strands. The tensioners 9 keep
the strands 2, 3, 4 in tension ranging between 0.5 and 6
bar in order to ensure that the manufacturing process
runs properly. A lack of proper strand tension may cause
problems in the tube manufacturing process, such as in-
correct winding on a forming rod 11, incorrect glue path
placing on the strand 2, 3, 4 or strand breaking. From the
tensioner 9, the material strands 2, 3, 4 are moved to a
forming unit 10 where a glue path is applied onto them
in advance by means of glue nozzles 14. The number of
nozzles 14 and glue paths depends on the structure of
the spiral tube, in particular on the number of the strands.
In the forming unit 10, the material strands 2, 3, 4 are
wound successively in layers around the forming rod 11
by means of aforming strip 12. After forming a continuous
tube CT on the rod 11, it is moved towards its end where
it then passes through a cutting head 13. The cutting
head may have one or more rotary knives which cut the
continuous tube CT into sections of a specified length
and form a tube T. The already finished tubes T are then
received by a conveyor from the machine and transferred
for a further production process.

[0035] A commonly used practice of joining an ending
of a material strand with the beginning of a new strand
is sticking a piece of double-sided adhesive tape 16 by
the operator at the beginning of the new strand, as shown
in Fig.2a. At the moment when the strand 2, 3, 4 on the
roller 6 runs out, the joining device 8 presses the end 17
ofthe strand 2, 3, 4 against the beginning 18 of the strand
2a, 3a, 4a on which the adhesive tape was placed by the
operator. Other methods of joining the strands are also
possible, for example by pressing, as shown in Fig. 2b.
Atthe momentwhen the strand 2, 3, 4 runs out, the joining
device 8 presses the end 17 of the strand 2, 3, 4 against
the beginning 18 of the strand 2a, 3a, 4a. The pressing
surface of the joining device 8 has notches which press,
at the contact points, the strand 2, 3, 4 against the strand
2a, 3a, 4a. A pressing joint 19 formed in such a way
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causes that at this point the material strand is uneven
and thicker than the material strand at a point where there
is no such joint.

[0036] Fig. 2a shows a method of joining the end of
the material strand 2, 3, 4 with the beginning of the ma-
terial strand 2a, 3a, 4a from the reserve roller 7 by means
of the double-sided adhesive tape 16.

[0037] Duringthe spiral tube T manufacturing process,
when the running out strand is joined with the new strand,
the strand joint comes to the forming unit 10 where it is
wound around the forming rod 11. When the joining of
material strands occurs on one of the inner strands 2 or
3 (Fig.1), then when winding them around the forming
rod 11 on the last outer strand 4 there is a momentary
increase in tension caused by an increase in the diameter
around which it is wound. The increase in diameter is
caused by the occurrence of strand joining.

[0038] Fig.3a shows a three-layer spiral tube T in a
cross-section without a visible strand joining. The diam-
eter of each of the wound strands 2, 3, 4 is uniform. Fig.
3b shows the three-layer spiral tube T in a cross-section
with visible joining of the strand 2 by means of the adhe-
sive tape 16. At the joining point, a deviation in the tube
diameter having a significant impact on the wound outer
strand 4 can be seen. This strand is subject to the greatest
tensions so there is a risk of breaking the strand during
the process. Furthermore, the smaller the diameter of
the tube T, the more likely it is that the outer material
strand 4 will be unstuck at this point from the inner layer
3 and 2.

[0039] Fig. 4 shows a simplified diagram of the appa-
ratus for manufacturing of spiral tubes with a strand 4
tension adjusting unit in the first embodiment. In order to
eliminate the problem of breaking material strand 2, 3, 4
during the spiral tube T manufacturing process at the
moment when the material strands, in this case the strand
4, are joined by the joining unit 8, the joining unit 8 sends
a signal to the adjusting unit 14 which alters the value of
strand 4 tension for the time until the joint on the strand
4 has been moved from the feeding unit 5¢, and more
precisely from the joining unit 8 to the exit of the forming
unit 10. Besides, the adjusting unit 14 may have the form
of a physical device which receives input signals and
sends signals to other units of the device 1, for example
as a controller, or it may have the form of an algorithm
or aprogram storedinthe apparatus 1. The time for which
the tensioner 9tensions the strand 4 with a reduced value
is calculated on the basis of the speed of the apparatus
1andthe length of the strand section from the pointwhere
the joining occurred to the exit of the forming unit 10. It
is also possible to measure the length of the strand sec-
tion that needs to be moved from the point where the
joining occurred to the exit of the forming unit 10. For this
purpose, a servomotor driving the roller around which
the material strand 4 is wound, an encoder or other device
allowing to measure the length of the moved strand may
be used. After forming the tube T on the forming rod 11
in the forming unit 10, the tensioner 9 restores the initially
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set value of strand 4 tension. The adjusting unit 14 alters
the strand 4 pre-tension value which is maintained by the
tensioner 9 by altering the pressure which is supplied to
the tensioner 9. The pre-tension of the strand 4 during
the manufacturing process is maintained at a pressure
supplied to the tensioner 9 ranging between 1.5 and 5
bar, whereas the pressure supplied to the tensioner 9
after the signal from the adjusting unit 14 is between 0.5
and 1 bar. The range of the pressure values is only an
example and is largely dependent on the type of material
of which the strand is made, the strand thickness, the
strand width, the tube diameter, and the production
speed.

[0040] Furthermore, it should be noted that an identi-
fying unit 20 may identify a point of deviated parameters
of the strands 2, 3, 4 in a way that is known in the state
of the art, for example by strand vision inspection, X-ray
radiation, by means of ultrasonic signals, by means of
proximity detectors, tension sensors. The identification
of a point of deviated strand parameters may result from
both direct measurementandindirect measurement. The
identification of a point of deviated strand parameters
may also result from an analysis of control signals ap-
pearing in the device because some deviations in the
strand parameters are process deviations determined in
time and space by the manufacturing process, e.g. strand
joining, while other ones are random and require contin-
uous monitoring of the strand parameters, e.g. a devia-
tion in the density of the strand material. Preferably, the
unit 20 identifying the point of deviated strand 2, 3, 4
parameters generates a signal to the adjusting unit 14,
whereas the identification of such points takes place in
response to a signal commanding to join the strands or
a signal confirming the joining of strands. Preferably, the
joining unit 8 fulfils the function of the identifying unit by
sending the joining signal to the adjusting unit. Alterna-
tively, the control signal sent to the joining unit 8 com-
manding to join the strands is also a signal identifying
the joining point, thus the identifying unit 20 is such part
ofthe device control system which attributes the meaning
of identification of the point where the strand parameters
are deviated to the process signals appearing in the de-
vice. Furthermore, the unit 20 identifying the point of de-
viated strand 2, 3, 4 parameters may, for example, iden-
tify the point of strand joining, deviation in strand density,
deviation in strand width, the point where the strand is
damaged, or where the control signals are received, in
particular where a strand joining signal has been gener-
ated.

[0041] In addition, the adjusting unit 14 may generate
astrand 2, 3, 4 tension alteration signal immediately after
identifying a point of deviated parameters, but it may also
generate a tension alteration signal depending on other
process parameters such as strand 2, 3, 4 length be-
tween the elements of the apparatus, the speed at which
the production process takes place, at constant or vari-
able interval. Moreover, the adjusting unit 14 may gen-
erate the strand 2, 3, 4 tension alteration signal by means
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of computer modelling of the production process, e.g.
with the use of FIFO (First In, First Out) shift registers,
so that it is possible to track the current position of a point
of deviated strand 2, 3, 4 parameters within the produc-
tion process and generate appropriate signals on the ba-
sis of such process simulation.

[0042] The adjusting unit 14 may generate a signal to
reduce the tension as well as to increase the tension of
the strand depending on the nature of the identified al-
teration in strand parameters, i.e. to alter the tension of
at least one strand 2, 3, 4 by means of the tensioner in
response to a signal identifying a point of deviated strand
2, 3, 4 parameters generated by the identifying unit 20.
For example, the adjusting unit 14 generates and sends
to the tensioner 9 a signal of alteration in the strand 2, 3,
4 tension. An alteration in the strand 2, 3, 4 tension may
occur at a moment when the point of deviated strand
parameters is in the area from the feeding unit 5a, 5b,
5c to the forming unit 10, particularly in the area of the
forming unit 10, or at least for the time of the movement
of the material strand 2, 3, 4 from the feeding unit 5a, 5b,
5c to the cutting head 13. An alteration in the strand ten-
sion itself may, for example, be achieved by altering the
force with which the tensioner 9 acts on the material
strand 2, 3, 4 or by altering the value of pressure supplied
to the tensioner 9.

[0043] Regardless of the kind of material of which the
strand 4 is made, the most important feature is that the
value of tension of the strand 4 is altered by the adjusting
unit 14 until the joint occurring on the strand 4 comes off
the forming rod 11 and is cut off by the cutting head 13
to form a tube T of a specified length. Such a tube with
a joint may be treated as defective and may be rejected
from the further production process.

[0044] Fig. 5 shows a simplified diagram of the appa-
ratus 1 for manufacturing of spiral tubes T with a strand
4 tension adjusting unit 14 in the second embodiment
with a device 20 controlling the process parameters. The
controlling device 20 in this embodiment is a camera sit-
uated between the tensioner 9 and the forming unit 10
in order to monitor the quality of the material strand 4.
Examples of parameters that may be controlled are: den-
sity, homogeneity, temperature, thickness, and width of
strand 4. The controlled process parameters may differ
depending on the location of the controlling device 20 in
the apparatus 1.

[0045] In the figure shown, the strand 4 is fed from the
feeding unit 5c¢ to the joining unit 8 in which the ending
strand 4a is joined with the beginning of the new strand
4b. The strand 4 joined in such a way, after leaving the
joining unit 8, passes through the tensioner 9 in which it
is pre-tensioned to a specified value and fed to the form-
ing unit 10. Between the tensioner 9 and the forming unit
10, above the strand 4 there is situated the process pa-
rameter controlling device 20 in the form of a camera
which checks the quality of the strand. When a strand 4
joint appears under the camera, from the controlling de-
vice 20 to the adjusting unit 14 is sent a signal which
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alters the strand tension value on the tensioner 9. The
tension value is temporarily reduced until the strand 4
joint is outside the forming rod 11 already in the form of
aformed tube CT. After the strand 4 joint leaves the form-
ing rod 11, the tension returns to the pre-set value.
[0046] The process parameter controlling device 20
may also be situated near the glue nozzle 21, as shown
in Fig. 6. In this embodiment, the process parameter con-
trolling device 20 is a sensor monitoring the amount of
glue applied onto the material strand 4. There may be
respectively one device 20 for each material strand.
[0047] At a moment when too much glue is applied
onto the strand 4 or the material strand is soaked with
glue, the device 20 sends a signal to the adjusting unit
14 which reduces the tension value of the strand 4 on
the tensioner 9. The tension value after the reduction
allows forming the tube T without the risk of strand break-
ing.

[0048] The process parameter controlling device 20
may also be a microwave sensor, as shown in Fig. 7 in
the nextembodiment of the apparatus 1. During the spiral
tube T manufacturing process it is important to monitor
many factors which affect the tube quality. The strand 2,
3, 4 gluing quality may be checked only after it has been
formed in the forming unit 10. Therefore, beneath the
place where the forming rod 11 ends, there is situated
the process parameter controlling device 20 in the form
of a microwave sensor which controls the quality of the
manufactured tube CT online. If any irregularity in the
tube forming is detected, the device 20 sends a signal to
the adjusting unit 14, and then, after receiving the signal,
the adjusting unit 14 alters the value of strand 4 tension
until the quality of the manufactured tube CT is improved.
[0049] The process parameter controlling device 20
may also have the form of other sensors which monitor
the quality of the tube CT and T, not mentioned in the
above embodiments, for example infrared sensor, X-ray
sensor, or ultrasonic sensor.

[0050] Regardless of what sensor is used to control
the process parameters, the principle of operation will be
the same. It will send a signal to the adjusting unit 14
which will then alter the strand 2, 3, 4 tension by means
of the tensioner 9. The time for which the tension value
will be altered may differ depending on the parameter
which is controlled by the sensor.

Claims

1. An apparatus for manufacturing of spiral tubes (T)
having at least two layers, comprising:

at least two feeding units (5a, 5b, 5c) for feeding
material strands (2, 3, 4),

a tensioner (9) of the material strand (2,3,4),
aforming unit (10) comprising a forming rod (11)
and a forming strip (12) that winds around a
formed fragment of a continuous tube (CT) for
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forming the tube on the forming rod (11),
a cutting head (13) for cutting off an individual
tube (T) from the formed continuous tube (CT),

characterised by further comprising

an identifying unit (20) for identifying a point of
deviated strand (2, 3, 4) parameters,

an adjusting unit (14) adapted to alter the tension
of at least one strand (2, 3, 4) by means of the
tensioner (9), in response to a signal identifying
the point of deviated strand (2, 3, 4) parameters
generated by the identifying unit (20).

The apparatus as in claim 1, characterised in that
the identifying unit (20) for identifying the point of
deviated strand (2, 3, 4) parameters is adapted to
identify any point of strand joining, deviation in strand
density, deviation in strand width, to identify any point
where the strand is damaged, or to receive control
signals, in particular a joining signal.

The apparatus as in claim 1 or 2, characterised in
that the identifying unit (20) for identifying the point
of deviated strand parametersis provided with a sen-
sor for direct measurement of the strand (2, 3, 4)
parameters.

The apparatus as in any of the claims 1 to 3, char-
acterised in that the identifying unit (20) for identi-
fying the point of deviated strand parameters is pro-
vided with a sensor for indirect measurement of the
strand (2, 3, 4) parameters.

The apparatus as in any of the claims 1 to 4, char-
acterised in that the identifying unit (20) for identi-
fying the point of deviated strand parameters is
adapted to identify the point of deviated parameters
based on signals controlling the spiral tube manu-
facturing process, in particular of at least one joining
unit for joining the material strands in the area of the
material strand feeding unit (5a, 5b, 5c¢).

The apparatus as in any of the claims 1 to 5, char-
acterised in that the material strand (2, 3,4)ismade
of paper, aluminium, PLA, material of fibrous struc-
ture, biodegradable material, material of plant origin.

The apparatus as in any of the claims 1 to 6, char-
acterised in that the adjusting unit (14) is adapted
to alter the tension of at least one strand in response
to a signal identifying the point of deviated strand (2,
3, 4) parameters generated by the identifying unit
(20) at a moment when the point of deviated strand
parameters is within the area from the feeding unit
(5a, 5b, 5¢) to the forming unit (10), in particular in
the area of the forming unit (10).
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The apparatus as in any of the claims 1 to 7, char-
acterised in that the adjusting unit (14) is adapted
to determine the moment of alteration in strand ten-
sion based on direct or indirect measurement of
strand shift, or real-time simulation of the spiral tube
(T) manufacturing process.

The apparatus as in any of the claims 1 to 8, char-
acterised in that the adjusting unit (14) is adapted
to generate and send to the tensioner (9) a signal to
alter the value of material strand (2, 3, 4) tension by
altering the value of the force with which the tension-
er (9) acts on the material strand (2, 3, 4) or by al-
tering the value of pressure supplied to the tensioner

9).

The apparatus as in any of the claims 1 to 9, char-
acterised in that the adjusting unit (14) is adapted
to generate a signal to momentarily alter the value
of material strand (2, 3, 4) tension, in particular at
least for the time when the material strand (2, 3, 4)
is moved from the feeding unit (5a, 5b, 5c) to the
cutting head (13).

Amethod for manufacturing of spiral tubes (T) having
at least two layers, comprising steps wherein:

at least two material strands (2, 3, 4) are fed by
means of a feeding unit (5a, 5b, 5¢) to a forming
unit (10), with the material strands (2, 3, 4) being
kept in pre-tension,

acontinuous spiral tube (CT)is formed of atleast
two material strands (2, 3, 4) in the forming unit
(10), and

the formed continuous spiral tube (CT) is cut into
sections of a specified length by means of a cut-
ting head (13),

characterised in that

a point of deviated strand (2, 3, 4) parameters
is identified by means of an identifying unit (20),
the tension of at least one strand (2, 3, 4) is al-
tered by means of an adjusting unit (14) con-
nected with the tensioner (9), in response to a
signal identifying the point of deviated strand (2,
3, 4) parameters generated by the identifying
unit (20).

The method as in claim 11, characterised in that
the value of the material strand (2, 3, 4) tension is
momentarily altered by means of the tensioner (9).

The method as in claim 11 or 12, characterised in
that the value of the material strand (2, 3, 4) tension
is altered at least for the time of moving the point of
deviated material strand (2, 3, 4) parameters from
the feeding unit (5a, 5b, 5c) to the forming unit (10).
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14.

15.

The method as in any of the claims 11 to 13, char-
acterised in that the value of the material strand (2,
3, 4) tension is altered by altering the value of pres-
sure supplied to the tensioner (9), or by altering the
value of the force applied on the material strand (2,
3, 4) by means of the tensioner (9).

The method as in any of the claims 11 to 14, char-
acterised in that the value of the material strand (2,
3, 4) tension is altered in the range between 0.5 and
6 bar.
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