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(54) Method and device for pre-stretching of a stretch film

(57)  Inamethod for pre-stretching a stretch film (1),
the film (1) is caused to run on two means (3, 4), of which
the front means (4) as seen in the direction of feed of
the film (1) is a draw means and the rear means (3) as
seen in the direction of feed of the film (1) is a brake
means (3). A parameter, which is dependent on the ten-
sile force (P) generated by the two means (3, 4) in the
portion (11, 12) of the stretch film (1) that is located be-
tween said means (3, 4), is measured, and the meas-

ured value thus obtained is used to control the action of
the front and rear means (3, 4) on the film (1) in such
manner that said tensile force (P) is kept within a pre-
determined range (I). A device for pre-stretching a
stretch film comprises, in addition to a draw means (4)
and a brake means (3) of the type mentioned above, a
measuring device (7) for measuring the above parame-
ter as well as control means (20) for controlling the ac-
tion of the draw means (4) and the brake means (3) on
the film (1).
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Description

Field of the Invention

[0001] The present invention relates to a method for
pre-stretching a stretch film, in which the film is caused
to run on two means, of which the front means as seen
in the direction of feed of the film is a draw means and
the rear means as seen in the direction of feed of the
film is a brake means.

[0002] The invention further relates to a device for
pre-stretching a stretch film, said device having two
means, on which the film can run, the front means as
seen in the direction of feed of the film being a draw
means, and the rear means as seen in the direction of
feed of the film being a brake means.

Background Art

[0003] Stretch film is used to package goods so that
they form a single unit. Such goods may, for example,
be packages of different size and shape, which have
been stacked on a loading pallet, as shown, for instance,
in EP 0,842,850.

[0004] The stretch film is unwound from a stretch film
roll and pre-stretched, usually by means of two pre-
stretching rollers, on which the film is running. The rear
roller as seen in the direction of feed of the film rotates
at a lower peripheral speed than the front roller as seen
in the direction of feed of the film, which means that the
rollers will exert a tensile force on the film. For each film
quality, the maximum possible elongation due to pre-
stretching is indicated, and the difference in peripheral
speed between the rear and front rollers is adjusted ac-
cordingly. The film is then wrapped around the goods
that are to be packaged.

[0005] EP 0,653,352 (which corresponds to SE
502,041) discloses a method for varying the percentage
elongation of the film in seven steps. This makes it pos-
sible to change the degree of elongation in a relatively
simple manner. The disadvantage is that the maximum
possible elongation of the particular film must be known
and the elongation preset at this value. In practice, it is
necessary to set the actual elongation at a lower value
than the maximum elongation value of the film, since the
quality of the film varies. Naturally, this problem is par-
ticularly pronounced in films of lower quality, since the
variation in maximum elongation is considerable for
these films.

[0006] SE 444,660 discloses a method in two steps
for elongating stretch film. An advantage of this method
is that the stretch film, after a first stretch, is relaxed on
aidler roller. Heat is thereby generated in the film, which
allows the film to be elongated even more than what
would otherwise have been possible. However, this
method also requires that the set elongation value be
lower than the maximum elongation value of the film.
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Summary of the Invention

[0007] An object of the invention is to provide a meth-
od for pre-stretching a stretch film, in which the elonga-
tion of the stretch film is controlled on the basis of the
maximum elongation value of the film.

[0008] According to the present invention, this object
is achieved with a method of the type described by way
of introduction, which is characterised in that a param-
eter, which is dependent on the tensile force generated
by the two means in the portion of the stretch film that
is located between said means, is measured, and that
the measurement result thus obtained is used to control
the action of the front and rear means on the film in such
manner that said tensile force is kept within a predeter-
mined range. Said parameter is thus measured during
the pre-stretching.

[0009] The draw means is preferably a front pre-
stretching roller and the brake means a rear pre-stretch-
ing roller, of which the front pre-stretching roller is rotat-
ed at a higher peripheral speed than the rear pre-
stretching roller, said parameter being used to control
the difference between the peripheral speed of the front
and rear rollers in such manner that said tensile force is
kept within the predetermined range. Owing to the use
of pre-stretching rollers, the pre-stretching can be easily
controlled by changing the number of revolutions, and
thus the peripheral speed, of one or both of the rollers.
[0010] Said action on the stretch film is suitably con-
trolled automatically and during operation in such man-
ner that said tensile force is kept at a predetermined,
substantially constant value. By controlling the action on
the stretch film automatically, the film can be stretched
to its maximum even if the quality of the film varies along
the extent of the film.

[0011] Said parameter is preferably measured by
means of a sensing roller, which is arranged between
the draw means and the brake means and abuts against
the film, said parameter being the force exerted by the
stretch film on the sensing roller. The sensing roller has
no detrimental effect on the film during measurement
and provides a continuous measuring of the tensile
force. In addition, the sensing roller serves the purpose
of stretching the stretch film in two steps with an inter-
mediate relaxation and heating, which allows the film to
be stretched even more without rupturing.

[0012] Said action on the stretch film is preferably
controlled so as to maintain said tensile force at a value
which is lower than the force corresponding to the break-
ing point of the film, but higher than the force corre-
sponding to the yield point of the film. This way of con-
trolling the pre-stretching allows the film to be stretched
considerably without breaking. Since many different
types of stretch film have about the same yield point and
breaking point, despite the fact that the maximum elon-
gation differs significantly, the same preselected force
value may be used for different films without necessitat-
ing a change of machine settings.
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[0013] It is even more preferred that said value lies
substantially within an area on the force-elongation
curve of the stretch film where the force, after a slow
increase, rises steeply towards the breaking point. This
areais the area where the maximum elongation of a par-
ticular film is obtained without the film rupturing. This
area differs substantially from one type of film to another
in terms of elongation, whereas the force remains about
the same. By setting a force value that lies within said
area, a maximum elongation is obtained for different
types of film and even for different parts of one and the
same film, the properties of which varies along its extent,
without having to change the force value.

[0014] Another object of the invention is to provide a
device for pre-stretching a stretch film, said device com-
prising means for controlling the elongation of the
stretch film on the basis of the maximum possible elon-
gation of the film.

[0015] According to the present invention, this object
is achieved with a device according to the preamble of
claim 7, said device being characterised in that a meas-
uring device is arranged to measure a parameter, which
is dependent on the tensile force generated by said two
means in the portion of the stretch film that is located
between said means, and that control means are ar-
ranged to control, by means of the measurement result
from the measuring device, the action of the front and
rear means on the film in such manner that said tensile
force is kept within a predetermined range. The meas-
uring device is thus arranged to measure said parame-
ter during the pre-stretching.

[0016] In a preferred embodiment, the draw means is
preferably a front pre-stretching roller, and the brake
means is a rear pre-stretching roller, of which the front
pre-stretching roller is arranged to be rotated at a higher
peripheral speed than the rear pre-stretching roller, said
control means being arranged to control the difference
between the peripheral speed of the front and rear roll-
ers in such manner that said tensile force is kept within
the predetermined range. Owing to the use of pre-
stretching rollers, the pre-stretching can be easily con-
trolled by changing the number of revolutions, and thus
the peripheral speed, of one or both of the rollers.
[0017] The control means are preferably arranged to
control said action of the film automatically and during
operation in such manner that said tensile force is kept
at a predetermined, substantially constant value. Since
the control means control the action on the stretch film
automatically, maximum stretching of the film can be en-
sured all the time even if the quality of the film varies
along the extent of the film.

[0018] It is preferred that the measuring device com-
prises a sensing roller, which is arranged between the
two means so as to abut against the film, said parameter
being the force exerted by the stretch film on the sensing
roller. The sensing roller has no detrimental effect on the
film at the time of measurement. In addition, the sensing
roller serves the purpose of stretching the stretch film in
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two steps, which allows the film to be stretched even
more without rupturing.

[0019] Itis even more preferred that the sensing roller
is arranged to be moved against a resistance by the
force exerted by the film on the sensing roller, said
measuring device further comprising a position trans-
ducer, which is arranged to measure the position of the
sensing roller. This measuring device provides a simple
and accurate measurement of a parameter that is de-
pendent on the tensile force in the stretch film. It is also
possible to change the action of the resistance during
operation in order to reduce, for example, the pre-
stretching, as appropriate.

[0020] In a preferred embodiment, the measuring de-
vice further comprises a pressure sensor, against which
the sensing roller is arranged to be pressed by means
of the force exerted by the film on the sensing roller, said
pressure sensor being arranged to measure this force.
Pressure sensors are standard parts, which are easy to
mount. The sensing roller does not have to be slidably
mounted.

[0021] The sensing roller is preferably rotatably ar-
ranged on a cover, which is pivotable about an axis par-
allel to and located at a distance from the axis of the
sensing roller, so as to remove the sensing roller and
allow access to the stretch film. The cover allows easy
access to the pre-stretching rollers and the film. This is
a considerable advantage when new film is to be pulled
through.

[0022] In another preferred embodiment, the stretch-
ing device comprises a driving motor, a servomotor and
a differential gear comprising a toothed belt pulley hav-
ing at least one pinion, said driving motor being ar-
ranged to directly drive the front pre-stretching roller by
means of a shaft, which is non-rotatably connected to a
gear wheel in the differential gear and extends axially
through the differential gear, said servomotor being ar-
ranged to drive, in continuously controllable manner and
depending on the above parameter, the toothed belt pul-
ley of the differential gear, the toothed belt pulley being
arranged to transfer rotation to the rear pre-stretching
roller by means of a transmission. An advantage of this
embodiment is that the device is started with only the
driving motor running. The film is then substantially un-
stretched. When the servomotor is started, the pre-
stretching will increase gradually. When the degree of
pre-stretching is great, the servomotor is running at high
speed, which makes it easier to control and reduces the
risk of it being damaged. Thus, the servomotor com-
pletely controls, through the differential gear, the pre-
stretching process depending on the measured tensile
force in the film, whereas the driving motor only controls
the advancing of the film.

Brief Description of the Drawings

[0023] The invention will now be described with refer-
ence to the accompanying drawings, in which
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Fig. 1 is a general force-elongation diagram for a
stretch film;

Fig. 2 is a force-elongation diagram for three thin,
polyethylene-based stretch films;

Fig. 3 is a schematic plan view of a device according
to the invention;

Fig. 4 is a plan view showing the course of the film
between two pre-stretching rollers in a device ac-
cording to the invention;

Fig. 5 is a side view of the driving unit of the pre-
stretching rollers;

Fig. 6 is an enlargement of a differential gear in the
driving unit shown in Fig. 5.

Description of Preferred Embodiments

[0024] With reference now to Fig. 1, a typical force-
elongation diagram for a thermoplastic stretch film is
shown, in which P is the tensile force and E is the re-
sulting elongation of the stretch film in per cent. As the
tensile force P increases from zero, the elongation E will
first increase linearly up to the yield point SF. Once the
yield point SF has been passed, the elongation increas-
es considerably without any increase in the tensile force
P. After a certain degree of elongation, the tensile force
P rises again steeply towards the breaking point SB. The
film ruptures at the breaking point SB. In conventional
methods of pre-stretching stretch film, a fixed elongation
is set, as indicated by the arrow K in Fig. 1, the elonga-
tion being specific for the stretch film concerned. The
fixed elongation K is substantially smaller than the max-
imum elongation at break, as indicated by the arrow EB
in Fig. 1, so as to avoid that the more or less uneven
quality of the film leads to rupture during pre-stretching.
The consequence is that optimum stretching of the film
is not obtained.

[0025] With reference to Fig. 2, a force-elongation di-
agram for three different types of thin, polyethylene-
based stretch films F1, F2 and F3 is shown. The film F1
is a type of film, which is mono-oriented and which can-
not be elongated very much, but which has a high break-
ing point. The film F2 is of ordinary stretch film quality,
and the film F3 is of excellent strecth film quality and
has good elongation properties and, at the same time,
a high breaking point. The films F1 and F3 thus repre-
sent extremes as far as thin, polyethylene-based stretch
films are concerned. The yield points SF1, SF2 and SF3,
respectively, of the films are located in almost exactly
the same point in the diagram, whereas the breaking
points SB1, SB2 and SB3, respectively, are located at
completely different degrees of elongation E of the three
films F1, F2 and F3, respectively. Similar differences in
maximum elongation can also be observed along one
and the same stretch film, since the quality of the film
varies along the extension of the film. However, by con-
tinuously measuring the tensile force P of the stretch
film, in accordance with the present invention, the ten-
sile force may be controlled in such manner that maxi-
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mum elongation E is always obtained. This is possible
due to the fact that the force at the breaking points SB1,
SB2 and SB3, respectively, is significantly higher than
at the yield points SF1, SF2 and SF3, respectively. The
tensile force P is controlled in such manner that it will
be in a range |, the upper limit of which is below the
breaking points SB1, SB2 and SB3 of all the films and
the lower limit of which is above the yield points SF1,
SF2 and SF3 of all the films. The tensile force is suitably
directed towards a fixed value V in this range I. This
means that films of different types as well as one film
with varying quality along its extent will be elongated
maximally without rupturing. The tensile force V is suit-
ably set in such manner that the resulting elongation E
lies within areas Q1, Q2 and Q3, respectively. These
areas Q1, Q2 and Q3 are situated where the tensile
force, following a slow increase, starts to rise steeply
towards the breaking points SB1, SB2 and SB3, respec-
tively.

[0026] With reference to Fig. 3, a device intended to
carry out this method according to the invention is
shown schematically. The stretch film 1 is purchased
from a supplier on a roll 2 with a typical width of 0.5 m.
The stretch film 1 first runs on a rear pre-stretching roller
3 and then on a front pre-stretching roller 4, which ro-
tates at a higher peripheral speed than the rear roller 3
and which, in this case, has substantially the same di-
ameter as the rear roller 3. As both pre-stretching rollers
3, 4 have good friction against the film 1, the film 1 will
be affected by a tensile force P, since the front pre-
stretching roller 4 pulls the film, and the rear pre-stretch-
ing film 3 brakes the film. After the pre-stretching rollers
3, 4, the pre-stretched film 1 is conveyed over a front
guide roller 5 and subsequently towards the goods that
are to be packaged (arrow 6).

[0027] A sensingroller7 is arranged between the pre-
stretching rollers 3, 4. The sensing roller 7 is a rotatable
idler roller, which measures the force exerted on it by
the film 1. Thus, the stress on the sensing roller 7 is a
measure of the tensile force P in the film 1 caused by
the pre-stretching rollers 3, 4. The sensing roller 7 is
supported by aroller holder 8. The roller holder 8 is con-
nected to a compressed-air cylinder 9. The com-
pressed-air cylinder 9 is connected by means of a com-
pressed-air connection 10 to a compressed-air source
(not shown), which is capable of supplying the desired
pressure to the cylinder 9.

[0028] The sensing roller 7 also serves the purpose
of dividing the pre-stretching process into two parts with
a intermediate relaxation and heat build-up in the film 1.
The film 1 is thus pre-stretched on the one hand in a first
portion 11, which is located between the rear pre-
stretching roller 3 and the sensing roller 7 and, on the
other hand, in a second portion 12, which is located be-
tween the sensing roller 7 and the front pre-stretching
roller 4. The film can thereby be stretched even more
without rupturing.

[0029] The tensile force in the respective portions 11,
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12 of the film 1 will result in a compressive force on the
sensing roller 7.

[0030] With reference to Fig. 4, it is shown how a film
1 is conveyed towards a rear idler guide roller 13, which
ensures that the film 1 abuts against the rear pre-
stretching roller 3. The rear guide roller 13 and the sens-
ing roller 7 are mounted on a cover 14. The cover 14 is
provided with hinges 15 at one end. When the cover 14
is pivoted away from the pre-stretching rollers 3, 4, the
sensing roller 7 and the rear guide roller 13 come along,
which makes it easy to unwind new film 1 from the roll
2 and pull it through the pre-stretching rollers 3, 4 to the
front guide roller 5.

[0031] Theroller holder 8 has atits upper end a lateral
guide means 16 that allows the sensing roller 7 to slide
in a direction perpendicular to the axial direction. The
outermost position of the sensing roller 7, i.e. the posi-
tion assumed by the sensing roller when it is not sub-
jected to a load and the air pressure in the air cylinder
9 has ejected the roller holder 8 as far as possible, is
indicated by a dashed roller 7' in Fig. 4. This is the po-
sition assumed by the sensing roller 7 when there is no
pre-stretching of the film 1, i.e. when the pre-stretching
rollers 3, 4 rotate at the same speed. This is normally
the case both in a first phase in packaging of goods and
in a last phase when the film is to be fastened on the
goods.

[0032] During the actual pre-stretching process, a
preset air pressure is released by a valve 17 to the short-
stroke air cylinder 9. The air pressure in the com-
pressed-air cylinder 9 is chosen on the basis of the de-
sired value V of the tensile force P in the film 1. A position
transducer 18, which is fixedly attached to the cover 14,
continuously measures the distance between the posi-
tion transducer 18 and the sensing roller 7. The signal
19 from the position transducer 18 is received by a con-
trol unit 20. The control unit 20 controls the difference
in peripheral speed between the pre-stretching rollers
3, 4. If, for example, the distance from the position trans-
ducer 18 to the sensing roller 7 increases, this means
that the tensile force in the film 1 decreases (i.e. the
force generated by the air pressure in the cylinder 9 is
higher than the resulting compressive force exerted by
the film 1 on the sensing roller 7). The control unit 20
then increases the difference in peripheral speed be-
tween the pre-stretching rollers 3, 4, which results in the
tensile force in the film 1 increasing once more, and this
leads to a decrease in the distance between the sensing
roller 7 and the position transducer 18.

[0033] Referring now to Fig. 5, a drive unit 21 drives
the pre-stretching rollers 3, 4. A driving motor 22 drives
the front pre-stretching roller 4 via a shaft 23. The power
supply to the driving motor 22 is provided by a first fre-
quency converter (not shown). The number of revolu-
tions of the motor 22 is controlled by the frequency con-
verter on the basis of the amount of film 1 that has to be
fed to the goods that is to be packaged.

[0034] A servomotor 24 regulates the number of rev-
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olutions of the rear pre-stretching roller 3. The power
supply to the servomotor 23 is provided by a second fre-
quency converter (not shown). The second frequency
converter is controlled by the output signal 25 from the
control unit 20. The servomotor 24 thus regulates the
difference in the number of revolutions between the pre-
stretching rollers 3, 4, and thereby the difference in their
peripheral speed, depending on the tensile force in the
film 1 that is measured by means of the sensing roller 7
and the position transducer 18.

[0035] The servomotor 24 drives a first toothed belt
pulley 26, which is connected by means of a drive belt
27 to a differential gear 28. The differential gear 28
drives, via an output gear wheel 29, a driving gear wheel
30, which is non-rotatably connected to shaft 31 of the
rear pre-stretching roller 3.

[0036] The rotating parts are contained in a housing
32. The pre-stretching rollers 3, 4 are each carried in a
bearing 33, 34, which is mounted in the lower wall 35 of
the housing 32.

[0037] The differential gear 28, as shownin Fig. 6, has
a first bevel gear wheel 36, which is non-rotatably con-
nected to the shaft 23 by means of a first wedge 37. A
second bevel gear wheel 38 is mounted on the shaft 23
and is rotatable about the shaft 23 by means of a bearing
bush 39. A second toothed belt pulley 40 is arranged
between the two bevel gear wheels 36, 38. The second
toothed belt pulley 40 is rotatably mounted on the shaft
23 by means of a bearing bush 39'. The toothed belt
pulley 40 supports two pinions 41, 42. Each of the pin-
ions 41, 42 is arranged in an opening 43, 44 in the
toothed belt pulley 40 and journalled in a bearing on a
shaft 45, 46. The shafts 45, 46 are attached to the
toothed belt pulley 40. The pinions 41, 42 are provided
with bearing bushes (not shown), which allows them to
rotate about the respective shafts 45, 46.

[0038] The output gear wheel 29, which drives the
driving gear wheel 30 of the rear roller 3, is non-rotatably
attached to the second bevel gear wheel 38 by means
of a second wedge 47.

[0039] The differential gear 28 operates as follows. To
feed the film 1, first the driving motor 22 is started. The
toothed belt pulley 40 is idle, and the pinions 41, 42 will
therefore transfer the rotation of the first bevel gear
wheel 36 directly (with the opposite direction of rotation)
to the second bevel gear wheel 38. The rotation is trans-
ferred to the rear pre-stretching roller 3 by means of the
gear wheels 29 and 30. The gear ratios of the differential
gear 28 are such that the rear and front pre-stretching
rollers 3, 4 will rotate at substantially the same speed,
and thus no pre-stretching takes place. When the film 1
has been attached to the goods, prestretching is initiat-
ed by starting the servomotor 24. The second toothed
belt pulley 40 will then rotate faster and faster, which will
cause the pinions 41, 42 to transfer less and less of the
rotation of the first bevel gear wheel 36 to the second
bevel gear wheel 38. The number of revolutions of the
rear pre-stretching roller 3 is thereby reduced, which
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means that the pre-stretching of the film 1 begins. The
control unit 20 described above regulates the number
of revolutions of the servomotor 24 via the second fre-
quency converter in such manner that the pre-stretching
gives rise to the desired tensile force in the film 1. When
the packaging of the goods is finished, the servomotor
24 is stopped first, which means that the two pre-stretch-
ing rollers 3, 4 rotate once more at the same speed and
that the pre-stretching is discontinued. Then, the driving
motor 22 is also stopped.

[0040] It will be appreciated that a number of modifi-
cations of the embodiment described above are possi-
ble within the scope of the invention.

[0041] For example, the pre-stretching rollers 3 and 4
described above may be made up of some other type
of brake and draw means. Examples of other brake
means are conveyor belts and suction boxes. Examples
of other draw means are conveyor belts.

[0042] The compressed-air cylinder 9, which provides
a pressure on the roller holder 8 holding the sensing roll-
er 7, may be an oil cylinder. Another alternative is to use
a spring, which exerts a pressure on the roller holder 8.
The roller holder 8 may also be attached directly to pres-
sure sensors, for example a number of load cells. The
output signal from the load cells will then be a measure
of the compressive force exerted by the film on the sens-
ing roller, which may be used to control the difference
in peripheral speed and, thereby, the tensile force in the
film.

[0043] The pre-stretching rollers 3, 4 need not have
the same diameter. The servomotor 24 controls the dif-
ference in peripheral speed, and the number of revolu-
tions of the rollers per se is thus not important.

[0044] The sensing roller 7 may be replaced by other
means for measuring the tensile force in the film. Thus,
the sensing roller may, for example, be replaced by a
rigid, smooth, non-rotating beam. The beam can meas-
ure the load exerted by the film 1 in the same way as
the sensing roller 7, but it will cause greater wear on the
film than the sensing roller 7. Another advantage of the
sensing roller 7 is that, while it measures the load exert-
ed by the film 1 on the sensing roller, said pressure being
a measure of the tensile force in the film, it also provides
a stretching in two steps with an intermediate relaxation
and heat build-up, which allows the film to be stretched
more than in stretching in only one step.

[0045] As an alternative to the drive unit 21 described
above, the pre-stretching rollers 3, 4 can be driven by
means of two motors, which are completely separated
and which each directly drive a roller 3, 4. The motors
are supplied with power from separate frequency con-
verters. This alternative is a simple mechanical solution,
but it has certain disadvantages. For example, in order
to avoid undesirable pre-stretching of the film, the mo-
tors have to start exactly at the same time and stop ex-
actly at the same time as the packaging of goods begins
and ends, respectively. Furthermore, the motor driving
the rear pre-stretching roller 3 will have a low number of
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revolutions when the braking is at its maximum, i.e.
when the pre-stretching is at its maximum. This is diffi-
cult to control and entails a risk of the motor burning.
[0046] The type of thin, polyethylene-based film de-
scribed above may, of course, be replaced by any other
type of stretch film that is suitable for packaging of
goods.

[0047] The measuring device used to measure the
tensile force in the film, or a parameter that is dependent
on the tensile force, may be a separate unit, such as a
sensing roller 7, located between the pre-stretching roll-
ers 3, 4, or a unit connected directly to one of the pre-
stretching rollers. In the latter situation, it is possible to
carry out a pre-stretching in one step, without a sensing
roller, and to measure the load exerted by the film on
one or both of the pre-stretching rollers.

[0048] The compressed-air cylinder 9 can work with
a variety of pressures during operation. Since the con-
trol unit 20 aims at maintaining a constant distance be-
tween the sensing roller 7 and the position transducer
18, high pressures in the compressed-air cylinder 9 re-
sultin high tensile stress in the film 1. Thus, itis possible
to vary the pre-stretching and, consequently, the load
on the goods during packaging. For example, it is pos-
sible to use a very low air pressure in the start phase,
when no pre-stretching is wanted, and then to increase
the pressure to a high level, which results in a consid-
erable degree of pre-stretching, when the lower portion
of the goods and a loading pallet supporting the goods
are to be packaged. During packaging of the upper, me-
chanically sensitive part of the goods a third intermedi-
ate air pressure is to be used, and the packaging is then
terminated at the above-mentioned first low pressure. It
is also possible to vary the pre-stretching during opera-
tionin a completely continuous manner by regulating the
air pressure by means of an air-pressure reducer.

Claims

1. A method for pre-stretching a stretch film (1), in
which the film (1) is caused to run on two means (3,
4), of which the front means (4) as seen in the di-
rection of feed of the film (1) is a draw means (4)
and the rear means (3) as seen in the direction of
feed of the film (1) is a brake means (3), character-
ised in that a parameter, which is dependent on the
tensile force (P) generated by the two means (3, 4)
in the portion (11, 12) of the stretch film (1) that is
located between the means (3, 4), is measured, and
that the measurement result thus obtained is used
to control the action of the front and rear means (3,
4) on the film (1) in such manner that said tensile
force (P) is kept within a predetermined range (1).

2. A method according to claim 1, wherein the draw
means (4) is a front pre-stretching roller (4) and the
brake means a rear pre-stretching roller (3), of
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which the front pre-stretching roller (4) is rotated at
a higher peripheral speed than the rear pre-stretch-
ing roller (3), said parameter being used to control
the difference between the peripheral speed of the
front and rear rollers (3, 4) in such manner that said
tensile force (P) is kept within the predetermined
range (1).

A method according to claim 1 or 2, wherein said
action on the stretch film (1) is controlled automat-
ically and during operation, in such manner that said
tensile force (P) is kept at a predetermined, sub-
stantially constant value (V).

A method according to any one of the preceding
claims, wherein said parameter is measured by
means of a sensing roller (7), which is arranged be-
tween the draw means (4) and the brake means (3)
and abuts against the film (1), said parameter being
the force exerted by the stretch film (1) on the sens-
ing roller (7).

A method according to any one of the preceding
claims, wherein said action on the stretch film (1) is
controlled so as to maintain said tensile force (P) at
a value (V), which is lower than the force corre-
sponding to the breaking point (SB1, SB2, SB3) of
the film, but higher than the force corresponding to
the yield point (SF1, SF2, SF3) of the film.

A method according to claim 5, wherein said value
(V) lies substantially within an area (Q1, Q2, Q3) on
the force-elongation curve of the stretch film, where
the force (P), after a slow increase, starts to rise
steeply towards the breaking point (SB1, SB2,
SB3).

A device for pre-stretching a stretch film (1), said
device comprising two means (3, 4), on which the
film (1) can run, the front means (4) as seen in the
direction of feed of the film (1) being a draw means
(4), and the rear means (3) as seen in the direction
of feed of the film (1) being a brake means (3), char-
acterised in that a measuring device (7, 18) is ar-
ranged to measure a parameter, which is depend-
ent on the tensile force (P) generated by the two
means (3, 4) in the portion (11, 12) of the stretch
film (1) that is located between said means (3, 4),
and that control means (20) are arranged to control,
by means of the measurement result from the
measuring device (7, 18), the action of the front and
rear means (3, 4) on the film (1) in such manner that
said tensile force (P) is kept within a predetermined
range (1).

A device according to claim 7, wherein the draw
means (4) is a front pre-stretching roller (4) and the
brake means (3) a rear pre-stretching roller (3), of
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which the front pre-stretching roller (4) is arranged
to be rotated at a higher peripheral speed than the
rear pre-stretching roller (3), said control means
(20) being arranged to control the difference be-
tween the peripheral speed of the front and rear roll-
ers (3, 4) in such manner that said tensile force (P)
is kept within the predetermined range (l).

A device according to any one of claims 7-8, where-
in the control means (20) are arranged to control
said action of the film (1) automatically and during
operation in such manner that said tensile force (P)
is kept at a predetermined, substantially constant
value (V).

A device according to any one of claims 7-9, where-
in the measuring device (7, 18) comprises a sensing
roller (7), which is arranged between the two means
(3, 4) so as to abut against the film (1), said param-
eter here being the force exerted by the stretch film
(1) on the sensing roller (7).

A device according to claim 10, wherein the sensing
roller (7) is arranged to be moved against a resist-
ance (9) by the force exerted by the film (1) on the
sensing roller (7), said measuring device (7, 18) fur-
ther comprising a position transducer (18), which is
arranged to measure the position of the sensing roll-
er (7).

A device according to claim 10, wherein the meas-
uring device (7, 18) further comprises a pressure
sensor, against which the sensing roller (7) is ar-
ranged to be pressed by means of the force exerted
by the film (1) on the sensing roller (7), said pres-
sure sensor being arranged to measure said force.

A device according to any one of claims 10-12,
wherein the sensing roller (7) is rotatably arranged
on a cover (14), which is pivotable about an axis
(15) parallel to and located at a distance from the
axis of the sensing roller (7), so as to move aside
the sensing roller (7) and allow access to the stretch
film (1).

A device according to claim 8, which comprises a
driving motor (22), a servomotor (24) and a differ-
ential gear (28) comprising a toothed belt pulley (40)
having at least one pinion (41, 42), said driving mo-
tor (22) being arranged to directly drive the front pre-
stretching roller (4) by means of a shaft (23), which
is non-rotatably connected to a gear wheel (36) in
the differential gear (28) and extends axially
through the differential gear (28), said servomotor
(24) being arranged to drive, in continuously con-
trollable manner and depending on the above pa-
rameter, the toothed belt pulley (40) of the differen-
tial gear (28), the toothed belt pulley (40) being ar-
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ranged to transfer rotation to the rear pre-stretching
roller (3) by means of a transmission (41, 42, 38,
29, 30).

10

15

20

25

30

35

40

45

50

55

14



EP 1188 671 A1

P
SB
SF
£
Kr:\ EB«T o
Fig 1
P
! )
g T'“"{ ___________________
I
; — T
,/'/ SF1
SF2
/ SF3
> f
100 200 300 400 500 %
Fig 2



EP 1188 671 A1

10



EP 1188 671 A1

l—....—‘v




EP 1188 671 A1

European Patent EUROPEAN SEARCH REPORT Application Number
Office EP 01 85 (0158

DOCUMENTS CONSIDERED TO BE RELEVANT

Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
egory of relevant passages to claim APPLICATION (Int.CL7)
A US 4 458 467 A (INFRA PAK) 1,7 B65B11/04

10 July 1984 (1984-07-10)

* abstract =

* column 6, paragraph 3; figures 1-6 *
A EP 0 936 141 A (0OY) 1,7
18 August 1999 (1999-08-18)
* the whole document *

FORM 1503 03.82 (P04G01)

EPO

TECHNICAL FIELDS
SEARCHED (Int.CL7)
B65B
B65H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 4 January 2002 Claeys, H
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : paricularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another Dr: document cited in the application
document of the same category L. : document cited for other reasons
A : technological background
O non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

12




EPC FORM P0459

EP 1188 671 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EP 01 85 0158

04-01-2002
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 4458467 A 10-07-1984 AU 551341 B2 24-04-1986
AU 7697881 A 07-10-1982

CA 1185163 Al 09-04-1985

DE 3150627 Al 07-10-1982

JP 57166252 A 13-10-1982

NZ 198287 A 31-07-1985

ZA 8107402 A 29-12-1982

EP 936141 A 18-08-1999 FI 980315 A 12-08-1999
AT 205797 T 15-10-2001

Al 718809 B2 20-04-2000

AU 9823698 A 26-08-1999

BR 9805886 A 14-12-1999

CN 1226499 A 25-08-1999

DE 69801739 D1 25-10-2001

EP 0936141 Al 18-08-1999

JP 11268703 A 05-10-1999

PL 331335 Al 16-08-1999

SK 180198 A3 14-02-2000

W 409107 B 21-10-2000

Us 2001013213 Al 16-08-2001

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13




	bibliography
	description
	claims
	drawings
	search report

