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Description

[0001] The present invention relates to a method and to an apparatus for at least partially wrapping a piece-goods
stack, in which a tubular portion is fixed to the piece-goods stack, and wherein during the fixing operation pleats are
produced in the tubular portion.
[0002] Methods and apparatuses of this type are known from EP 2 199 214 A1, for example. What is referred to as a
hood stretching method or else a hood shrinking method may be involved. Both methods are distinguished in that a
tubular portion consisting of a tubular film is pulled or pushed over any item of freight, referred to below as piece-goods
stack, and is brought to bear thereagainst. In this case, the corresponding tubular portions may be in the manner of a
hood, i.e. closed at the top, or in the manner of a band, i.e. open at the top. The tubular portions serve in particular to
secure the position of the individual item of freight or of the entire piece-goods stack. Thereby, the piece-goods stack
can be secured on, respectively at a pallet. However, pallet-free piece-goods stacks which are connected with the aid
of the tubular portion to form more easily handleable loading units are also conceivable.
[0003] In the shrinking method, use is made of a tubular portion which has a larger diameter than the circumferential
extent of the piece-goods stack. Said tubular portion is pulled over the piece-goods stack and shrunk onto the piece-
goods stack by means of the action of heat. In the stretching method, use is made of a tube, the diameter of which is
smaller than the circumference of the piece-goods stack. The tube is then expanded by suitable stretching means such
that it can be pulled or pushed over the piece-goods stack. Solutions are also known, in which the piece-goods stack is
pushed into the reefed tubular portion by means of an elevating platform. All of this is intended to be covered by the
subject matter of the application. After being drawn over, the tubular portion is released and, by means of the elastic
resetting force thereof, keeps the piece-goods stack together or secures the latter at the pallet.
[0004] The known stretching or shrinking installations share the problem that the piece-goods stacks consisting of
relatively rough and/or stable piece goods, for example cartons, are held relatively well by the particular tubular portion,
in particular if the tubular portion is configured in the manner of a hood. However, it has been shown time and again that
it would be desirable for the piece-goods stacks to be held together even more strongly, in particular if they involve
relatively loose or heavy loads, for example loads of stones, or flexible piece goods, for example beverage bottles made
of plastic, in which the beverage does not contain any carbon dioxide. It is specifically loose, heavy and/or flexible piece-
goods which need to be secured in position particularly well, this frequently not being possible to obtain in the past in a
satisfactory manner using the known packaging methods and packaging apparatuses.
[0005] The invention is therefore based on the object of specifying a method and an apparatus for at least partially
wrapping a piece-goods stack, which method and apparatus use as simple means as possible to particularly effectively
and reliably secure the position even of relatively flexible piece goods.
[0006] The invention is achieved by the method as claimed in claim 1 and by the apparatus as claimed in claim 14.
Advantageous developments of the invention are specified in the dependent claims.
[0007] The method according to the invention for at least partially wrapping a piece-goods stack, in which a tubular
portion is fixed to the piece-goods stack, is therefore distinguished in that the tubular portion is fixed to the piece-goods
stack in such a manner that, during the fixing operation, pleats are produced in the tubular portion, said pleats extending
obliquely over at least one side of the piece-goods stack. In a complete break from the previously prevailing opinion,
according to which, in the corresponding stretching or shrinking methods, the tubular film portions are intended to be
pulled over the piece-goods stack in a manner as free as possible from pleats, specific pleating is now obtained in a
specific manner. Pleating is intended to be understood here as meaning at least one pleat, but preferably a plurality of
essentially parallel pleats. A pleat may be understood here as meaning a portion in which the tubular portion undergoes
at least one change in direction and, as a result, an accumulation of material is produced at this point on the piece-goods
stack.
[0008] Said pleats are intended to extend obliquely over at least one side of the goods stack, this, in other words,
leading to a diagonal concentration of tubular material in the region of the pleats. There is therefore more tubular material
in the region of the pleats than where there are no pleats, as is normally the case in the known methods. Said additional
tubular film material ensures that greater tensile forces can be absorbed by the tubular portion both in the horizontal
and in the vertical direction. In this respect, the individual parts of the piece-goods stack are held substantially more
securely specifically also in relation to horizontal displacement.
[0009] The sides of the piece-goods stack involve any conceivable side of the piece-goods stack, for example the
longitudinal sides, end sides or upper sides of the piece-goods stack.
[0010] The tubular portion is expediently pulled or pushed at least partially in a number of layers over the piece-goods
stack or fixed in some other manner by the tabular portion first of all being pulled and/or pushed over the piece-goods
stack in a first drawing-over direction and then in an opposed, second drawing-over direction and subsequently optionally
with further changes in direction. In this case, the tubular portion is therefore, longer than the height of the region with
which said tubular portion comes to directly bear against the piece-goods stack. A plurality of pleatings can be obtained
by the tubular portion being guided to and fro along the piece-goods stack.
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[0011] It is of particular advantage in this connection if, following a change in the drawing-over direction, the orientation
of the pleats in the tubular portion is changed. For example, when the film is moved downward over the stack, the side
pleats can first of all be formed obliquely from the top to obliquely at the bottom while, during the subsequent guiding
upward of the tubular portion, the pleats at the sides are guided from obliquely at the bottom to obliquely at the top. This
results in a cross-like pleated pattern on the relevant side of the piece-goods stack. However, it is also conceivable for
the pleats to be produced on a different side of the piece-goods stack after the change in direction.
[0012] Since a tubular film can in particular absorb tensile forces, the changed arrangement and orientation of different
pleatings on the piece-goods stack results in a particularly secure position of the piece-goods stack in a spatial respect,
by means of spatially distributed and/or oriented tension straps.
[0013] In a development, at least one further tubular portion is fixed on the piece-goods stack in such a manner that
said tubular portion as far as possible has no pleats. Said tubular portion then serves in particular to seal off the piece-
goods stack from environmental influences, such as moisture, etc. However, said tubular portion also has an effect on
the additional securing in position, and serves in particular, when drawn over a portion with pleating, to produce an outer
wrapping which is as flat as possible. Flat outer wrappings produce a high-quality effect and can more easily be printed.
[0014] As an alternative or in addition to the previously described embodiments of the method according to the invention,
a further tubular portion can be pulled over the piece-goods stack in such a manner that oblique pleats are also produced
in said tubular portion, the pleats preferably extending in a different direction from the pleats of the first tubular portion,
which has oblique pleats. In contrast to the portion guided to and fro, as has been previously described, at least two
separate tubular portions are used here. The at least one further tubular portion can be arranged on a tubular portion
which is pulled smooth per se, or else on a tubular portion already having oblique pleats.
[0015] The additional tubular portion may also be arranged on a first tubular portion which is already applied in multiple
layers. It always serves to further reinforce the securing of the position of the piece-goods stack and is arranged in
particular whenever the piece-goods stack is intended to be secured particularly effectively against slipping or twisting,
for example because it is particularly high.
[0016] It is also of particular advantage here if the pleats of one tubular portion arranged over another extend in a
crosswise manner to the pleats of the other tubular portion.
[0017] Furthermore, it is advantageous if at least one tubular portion is bonded to form a hood and is pulled over the
piece-goods stack in the manner of a hood and nevertheless has the pleats according to the invention. It is thus possible,
even with a single tubular portion, to obtain a good vertical and horizontal securing in position, with the piece-goods
stack being protected at the same time against environmental influences, for example rain. In this respect, this embod-
iment of the method according to the invention is also comparatively rapid and readily suitable if the piece-goods stacks
are to be packed at as high a speed as possible.
[0018] As an alternative or in addition, at least one tubular portion is fixed on the piece-goods stack in the manner of
a band. A band is intended to be understood here as meaning a tubular portion which is open on the front faces thereof,
and in this respect covers at least partial regions of the circumference of the piece-goods stack.
[0019] In a development, the pleats are produced in the tubular portion in such a manner that the width thereof changes
over the side of the piece-goods stack. This change in width of the pleats arises in particular whenever the tubular portion
is unreefed at differing speeds during the drawing-over process. This can be used to reduce stress concentrations at
certain points of the piece-goods stack by the pleating being relatively wide there.
[0020] Under certain circumstances, it may be advantageous for the pleats to be produced only in a partial region of
the tubular portion. For example, the pleated appearance can be produced only in a lower region of the piece-goods
stack. However, it is also conceivable for the formation of pleats to be arranged specifically only in another region, for
example at the top or in the center of the piece-goods stack or of the tubular portion, since, in these regions, particular
requirements arise regarding the securing of the piece-goods stack in position.
[0021] The pleats are preferably produced in the tubular portion with the use of a reefing device which reefs and/or
unreefs regions of the tubular portion at different speeds and/or at different times. In particular, at least two parts of the
reefing device are intended to be activatable separately in such a manner that at least one side of the tubular film portion
is reefed and/or unreefed with a certain time delay in relation to the other side of the tubular portion.
[0022] However, a prerequisite therefor is that the existing reefing device permits unreefing from the different reefing
fingers thereof at different speeds and at different times.
[0023] The object is achieved in terms of the apparatus by the apparatus as claimed in claim 13, which has at least
one reefing device for reefing and/or drawing over a tubular film portion, and which is configured according to the invention
in such a manner that it reefs and/or unreefs at least regions of the tubular portion at different speeds and/or at different
times.
[0024] In a development, the reefing device has, according to the invention, at least two motors for reefing and unreefing
the tubular portion, which motors can be activated separately. The two reefing motors are not intended to be synchronized
but rather-on the contrary - can be activated separately in terms of the operation thereof.
[0025] It may also be expedient if the reefing device has a two-part reefing frame (optionally also divided into yet more
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parts), the frame halves of which can be moved in the vertical direction separately from each other. An apparatus of this
type can be activated by the control system in such a manner that different pleatings are produced simultaneously on
all four lateral sides of the piece-goods stack during the drawing-over process. The apparatus according to the invention
is therefore distinguished by a high degree of variability which also leads to an increase in efficiency of the packaging
installation, since reinforcing pleats can already be produced simultaneously in an extremely different orientation on all
four sides of the piece-goods stack.
[0026] Furthermore, the reefing device can be configured in such a manner that it picks up a plurality of tubular portions
and manipulates the latter in a drawing-over operation. For example, a first tubular portion can first of all be reefed in a
lower region of the reefing device, then a second tubular portion can be reefed in a region located thereabove and only
then would the reefing device, or a separate drawing-over apparatus which may be present, bring the two tubular portions
to bear successively against the piece-goods stack. This configuration of the apparatus therefore permits a particularly
rapid production in particular of cross-shaped pleatings with the aid of two or more tubular portions.
[0027] Furthermore, it may be advantageous if the reefing device has at least one individually movable reefing finger.
In particular, however, it is also expedient if all of the reefing fingers are movable individually. This ensures the greatest
possible flexibility in adapting the reefing device to the particular packaging situation. For example, it is possible for the
operation to be carried out with only three reefing fingers. The individual movability (as far as possible both in the
horizontal and vertical direction) also ensures that even the most complicated pleatings can be realized, for example,
with asymmetrical pleats.
[0028] The invention is intended to be explained in more retail below with reference to further exemplary embodiments
which are shown in the drawing. Schematically in the drawings:

Figures 1.1 - 1.6: show a first exemplary embodiment of the invention, in which a single tubular portion is fixed to the
piece-goods stack;

Figures 2.1 - 2.8: show a second exemplary embodiment of the invention, in which two tubular portions are fixed one
above the other to the piece-goods stack;

Figure 3: shows a third exemplary embodiment of the invention, in which a relatively wide pleating is produced;
Figure 4: shows a fourth exemplary embodiment of the invention, in which pleatings having a varying width

are produced;
Figure 5: shows a fifth exemplary embodiment of the invention with an alternative, fan-shaped pleating;
Figure 6: shows a sixth exemplary embodiment of the invention, in which two crossing pleatings have been

produced at different heights of the piece-goods stack;
Figure 7: shows a seventh exemplary embodiment of the invention, in which two crossing pleatings have

been produced at different heights of the piece-goods stack;
Figure 8: shows an eighth exemplary embodiment of the invention, in which two crossing pleatings have

been produced on the upper side of the piece-goods stack.

[0029] The apparatus as shown in figure 1 to figure 5 is an exemplary embodiment of an apparatus 1 according to the
invention which operates in accordance with the stretch method and is intended for at least partially wrapping a piece-
goods stack 2 with a tubular portion 3, and which has at least one reefing device 4 for reefing and/or drawing over the
tubular portion 3.
[0030] The reefing device 4, for its part, has a single-part reefing frame 5 which can be moved in the vertical direction
to draw over the hood. Four reefing fingers which are movable in the horizontal direction and therefore serve to reef and
stretch the tubular portions 3 are arranged on the reefing frame 5. The left reefing fingers 6 are located on the left side
and the right reefing fingers 7 are located on the right side. Since the illustrations in figure 1 to figure 5 involve side
views, the rear reefing fingers 6, 7 in each case are covered by the reefing fingers 6, 7 located at the front. Each reefing
finger is assigned a respective reefing roller (not illustrated here), said reefing rollers serving to reef or unreef the tubular
film portion 3 onto or from the individual reefing fingers 6, 7.
[0031] The apparatus 1 has two drives (not shown specifically here), one for the left reefing fingers 6 and one for the
right reefing fingers 7, which drives can be activated separately from each other. In this respect, the apparatus 1 can
be operated according to the invention in such a manner that a particular tubular portion 3 can be reefed onto and
unreefed from the left and from the right reefing fingers 6, 7 at different times and at different speeds. This permits the
realization of the different embodiments, which are shown in figure 1 to figure 6, of the method according to the invention.
[0032] The different embodiments of the method according to the invention are now described below. Figure 1 shows
different method sections of a first exemplary embodiment of the method according to the invention in figures 1.1 to 1.6.
In said method, the single tubular portion 3 is pulled over the piece-goods stack 2. The piece-goods stack 2 which is
mounted on a pallet 8 is located for this purpose in the apparatus 1. A tubular portion 3 here is first of all reefed uniformly
onto the reefing frame 5 and onto the reefing fingers 6, 7 and cut to size. In the present exemplary embodiment, said
tubular portion has been bonded by a cutting and bonding apparatus (not shown specifically here) on the apparatus 1
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to form a closed hood.
[0033] The reefing device 4 now moves with the reefing frame 5 thereof and with the tubular portion 3 mounted on
the reefing fingers 6, 7 from the top (see figure 1.1) downward (see figure 1.2, figure 1.3 and figure 1.4) in order to pull
said tubular portion over the piece-goods stack 2. During the downward movement of the reefing frame 5, the reefing
rollers of all of the reefing fingers 6, 7 are initially still stationary for a short moment. From the height shown in figure 1.2,
the left side of the reefing device 4, i.e. the reefing rollers of the reefing fingers 6, therefore first of all begins to unroll
film while the rollers of the right reefing fingers 7 are not yet being driven. From the height shown in figure 1.3, the reefing
rollers of the right side, i.e. those of the reefing fingers 7, also begin to unroll tube at the same speed as the fingers 6.
Therefore, a plurality of pleats 9 running obliquely from the top on the right to obliquely at the bottom on the left are
produced in the tubular portion 3 only owing to the nonuniform beginning of the unreefing of the film portion 3 on the
side of the piece-goods stack 2. The first pleated pattern produced in this manner is referred to below as the first pleating 9.
[0034] When the reefing device 4 reaches the lowermost point of the piece-goods stack 2 or the lowermost end of the
pallet 8, the reefing frame 5 of the reefing device 4 remains stationary for a short moment. All of the reefing rollers 6, 7
are stopped at this time. Since, however, differing amounts of film material are then located on the reefing device 4 and
on the reefing frame 5 on both sides, it now suffices for the reefing fingers 6, 7 to be driven synchronously when the
reefing frame 5 is moved upward, in order then to produce a second pleating 10 in the tubular portion 3, said pleating
being oriented in a cross-shaped manner to the first pleating 9. This can be seen in figure 1.5 and figure 1.6. If the reefing
frame 5 reaches the highest point of the piece-goods stack 2, the remaining part of the tubular portion 3 is now unrolled
from the reefing fingers 6 and brought to bear against the goods stack 2.
[0035] By contrast with the first embodiment, the second exemplary embodiment, which is shown in figure 2, of the
method according to the invention is distinguished in that two separate tubular portions 3 and 11 are each unreefed here
for a short distance and are then pulled obliquely over the piece-goods stack. This gives rise to relatively narrow, band-
like structures which, pulled over each other, form a cross of tubular portions.
[0036] This takes place specifically such that, first of all, as shown in figure 2.1, a first tubular portion 3 is reefed onto
the reefing device 4 and is then moved with the reefing frame 5 over the goods 2 to be packaged. In the exemplary
embodiment illustrated here, the tubular portion 3 is, as stated, a type of band, i.e. is an open tubular portion, the upper
side of which has not been closed.
[0037] From the height shown in figure 2.2, only the reefing rollers of the right reefing fingers 7 initially begin to
completely unroll the tubular portion 3. The left reefing rollers 6 are stationary at this time. The entire part of the tubular
portion 3 thus already rests on the right side of the piece-goods stack 2 while the tubular portion 3 still rests on the left
reefing finger 6 on the left side.
[0038] As shown in figure 2.3, the reefing device 4 then moves downward with the reefing frame 5 thereof. During
this, the reefing rollers at the reefing fingers 6 and 7 are stationary, tubular material still resting only on the left reefing
finger 6. By means of this holding of the tube supply, the tubular portion 3 is pulled obliquely downwards on the left. A
first pleating 9 begins to be produced in the tubular portion 3, the pleating extending obliquely over the piece-goods stack 2.
[0039] The reefing frame 5 is moved as far as the point which is shown in figure 2.4 and at which the lowermost end
of the film or tubular portion 3 should have been placed. The height is freely selectable and adjustable per se. At the
lowermost point which is shown here, the tubular portion 3 is located level with the pallet 8. This ensures that the piece-
goods stack 2 is secured to the pallet 8 by means of the tubular portion 3. The left part of the tubular portion 3 is completely
unrolled here from the reefing fingers 6, 7 and comes with the lowermost end thereof to bear against the pallet 8.
[0040] Then, as shown in figure 2.5, the reefing device 4 with the reefing frame 5 and the reefing fingers 6, 7 located
thereon is moved upward. The reefing device 4 picks up a second tubular portion 11 there, as shown in figure 2.5. The
second tubular portion 11 has also been reefed beforehand uniformly onto the frame 5, i.e. onto the fingers 6, 7 using
reefing wheels running simultaneously and at the same speed.
[0041] The reefing frame 5 then moves downward. Somewhat above the position shown in figure 2.6, the complete
unreefing of the left side of the tubular portion 11 begins, in a similar manner as in figure 2.2, but the other way around,
namely such that the reefing rollers of the left reefing fingers 6 are now driven first of all while the reefing rollers of the
right fingers 7 are stationary. As a result, a first pleating 12 is produced in the left part of the second tubular portion 11.
[0042] The reefing frame 5 then moves downward, see figure 2.7. The reefing rollers are again stationary on both
sides here such that the tubular portion 11 is pulled obliquely downward on the right.
[0043] At the lowermost end of the pallet 8, which end is shown in figure 2.8, the right part of the second tubular portion
11 is completely unrolled from the right reefing fingers 7. However, the piece-goods stack 2 has only partially already
been wrapped, namely on the lateral sides thereof, with two bands 3 and 11 of tubular film, which bands are each very
narrow but absorb high tensile forces.
[0044] The special characteristic of the wrapping produced in such a manner is that both tubular portions 3 and 11
have oblique pleatings 9 and 12 on the sides of the piece-goods stack 2, said pleatings being oriented in a crosswise
manner to each other in the embodiment shown here. By means of the crosswise orientation of the pleatings 9 and 12,
it is ensured that the tubular material arranged to an increased extent in the region of the pleatings 9, 12 leads to the



EP 2 619 094 B1

6

5

10

15

20

25

30

35

40

45

50

55

tubular portion 3 or 11 reliably holding the piece-goods of the piece-goods stack 2 both in the vertical and horizontal
direction. The two tubular portions 3 and 11 therefore act as two crossing tension bands. The piece-goods stack 2 is
therefore secured according to the invention substantially more securely on the pallet 8 against slipping or by being
subjected to braking during transportation than if said stack were to have been wrapped with a hood pulled smooth or
with a band. This opens up completely new fields of use for stretch film packagings or shrink film packagings of piece-
goods 2. In particular, it is now possible by means of the method according to the invention to package even higher
stacks 2, for example made of flexible plastics bottles, with said method and to secure said stacks in position.
[0045] As can be gathered from the exemplary embodiments of figure 3, figure 4, figure 5 and figure 6, a plurality of
tubular portions can be fixed to the stack 2 in a differing configuration and arrangement. In the exemplary embodiment
shown in figure 3, the first tubular portion 3 and the second tubular portion 11 are each of relatively wide design while
the variant embodiments according to figure 4 and figure 5 show fan-shaped pleatings 9 and 12. The widths of the
pleatings 9 and 12 arise depending on the time at which the reefing rollers of the reefing device 4 run differently, or one
reefing roller is stopped while the other reefing roller is driven.
[0046] In principle, very different pleatings can be produced over the entire piece-goods stack 2, as can be gathered
from the embodiments shown in figure 6, figure 7 and figure 8. In particular, a plurality of crossing tubular portions 3, 11
and pleatings 9, 10 and 12, 13 can also be produced by tubular portions (figure 6 and figure 7) 3 and 11 arranged one
above the other on the stack 2.
[0047] As can be gathered from figure 8, the tubular portions 3, 11 and therefore the pleats 9, 10 can also be at least
partially guided parallel to edges and corners of the piece-goods stack 2, in order to reinforce them.

List of reference numbers

[0048]

1. Apparatus for at least partially wrapping a piece-goods stack
2. Piece-goods stack
3. Tubular portion
4. Reefing device
5. Reefing frame
6. Left reefing finger
7. Right reefing finger
8. Pallet
9. First pleating in the tubular portion 3
10. Second pleating in the tubular portion 3
11. Second tubular portion
12. First pleating in the tubular portion 11
13. Second pleating in the tubular portion 11

Claims

1. A method for at least partially wrapping a piece-goods stack (2), in which a tubular portion (3; 11) is fixed to the
piece-goods stack (2), wherein the tubular portion (3; 11) is fixed to the piece-goods stack (2) in such a manner
that, during the fixing operation, pleats (9, 10; 12, 13) are produced in the tubular portion (3; 11) characterized in
that said pleats extend obliquely over at least one side of the goods stack (2).

2. The method as claimed in claim 1,
characterized in that the tubular portion (3) is fixed to the piece-goods stack at least partially in a plurality of layers
by the tubular portion (3) initially being pulled and/or pushed over the piece-goods stack (2) in a first drawing-over
direction, then in an opposed, second drawing-over direction and subsequently optionally with further changes in
direction.

3. The method as claimed in claim 2,
characterized in that, following a change in the drawing-over direction, the orientation of the pleats (9, 10) in the
tubular portion (3) is changed.

4. The method as claimed in either of claims 2 and 3,
characterized in that the pleats (9, 10) in the particular position of the tubular portion (3) extend over the particular
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side of the goods stack (2) in a crosswise manner to the preceding position.

5. The method as claimed in one of the preceding claims,
characterized in that at least one further tubular portion is fixed on the piece-goods stack in such a manner that
said tubular portion as far as possible has no pleats.

6. The method as claimed in one of the preceding claims,
characterized in that at least one further tubular portion (11) is pulled over the piece-goods stack (2) in such a
manner that pleats (12, 13) are produced in said tubular portion, the pleats preferably extending in a different direction
from the pleats (9, 10) of the first tubular portion (3).

7. The method as claimed in one of the preceding claims,
characterized in that at least one tubular portion (11) is arranged on another tubular portion (3).

8. The method as claimed in claim 6,
characterized in that the pleats (12, 13) of one tubular portion (11) arranged over another extend in a crosswise
manner to the pleats (9, 10) of the other tubular portion (3).

9. The method as claimed in one of the preceding claims,
characterized in that at least one tubular portion (3) is bonded to form a hood and is fixed to the piece-goods stack
(2) in the manner of a hood.

10. The method as claimed in one of the preceding claims,
characterized in that at least one tubular portion (11) is fixed on the piece-goods stack (2) in the manner of a band.

11. The method as claimed in one of the preceding claims,
characterized in that the width of the pleats (9, 10; 12, 13) of at least one tubular portion (3, 11) changes over the
side of the piece-goods stack (2).

12. The method as claimed in one of the preceding claims,
characterized in that the pleats (9, 10; 12, 13) are produced only in a partial region of the tubular portion (3, 11).

13. The method as claimed in one of the preceding claims,
characterized in that the pleats are produced in the tubular portion (3, 11) with the use of a reefing device (4) which
reefs and/or unreefs regions of the tubular portion (3, 11) at different speeds and/or at different times.

14. wan apparatus (1) for at least partially wrapping a piece-goods stack (2) with a tubular portion (3, 11), the apparatus
having at least one reefing device (4) for reefing and/or fixing a tubular film portion (3, 11) as claimed in one of the
preceding claims,
characterized in that the reefing device (4) is configured in such a manner that it reefs and/or unreefs regions of
the tubular portion (3, 11) at different speeds and/or at different times.

15. The apparatus as claimed in preceding claim 14,
characterized in that the reefing device (4) has a reefing frame (5) which has at least two frame halves which can
be moved in the vertical direction separately from each other.

16. The apparatus as claimed in one of the preceding claims 14 to 15,
characterized in that the reefing device (4) has at least one individually movable reefing finger (6, 7).

Patentansprüche

1. Verfahren zum mindestens teilweise Umhüllen eines Stückwarenstapels (2), wobei ein röhrenförmiger Abschnitt (3;
11) an dem Stückwarenstapel (2) befestigt wird, wobei der röhrenförmige Abschnitt (3; 11) an dem Stückwarenstapel
(2) derart befestigt ist, dass während des Befestigungsablaufs Falten (9, 10; 12, 13) in dem röhrenförmigen Abschnitt
(3; 11) erzeugt werden, dadurch gekennzeichnet, dass sich die Falten quer über mindestens eine Seite des
Warenstapels (2) erstrecken.
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2. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dass der röhrenförmige Abschnitt (3) mindestens teilweise in mehreren Schichten von
dem röhrenförmigen Abschnitt (3) an dem Stückwarenstapel befestigt ist, der anfänglich über den Stückwarenstapel
(2) in einer ersten Ziehrichtung darüber gezogen und/oder gedrückt wird, und danach in eine entgegengesetzte
zweite Ziehrichtung und daraufhin wahlweise weiterhin die Richtung verändert.

3. Verfahren nach Anspruch 2,
dadurch gekennzeichnet, dass nach einem Wechsel der Ziehrichtung die Ausrichtung der Falten (9, 10) in dem
röhrenförmigen Abschnitt (3) verändert wird.

4. Verfahren nach einem der Ansprüche 2 und 3,
dadurch gekennzeichnet, dass sich die Falten (9, 10) in der bestimmten Position des röhrenförmigen Abschnitts
(3) über die bestimmte Seite des Warenstapels (2) auf kreuzweise Art bezüglich der vorherigen Position erstrecken.

5. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass mindestens ein weiterer röhrenförmiger Abschnitt an dem Stückwarenstapel auf
solche Weise befestigt ist, dass der röhrenförmige Abschnitt so weit wie möglich keine Falten aufweist.

6. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass mindestens ein weiterer röhrenförmiger Abschnitt (11) über den Stückwarenstapel
(2) derart gezogen wird, dass die Falten (12, 13) in dem röhrenförmigen Abschnitt erzeugt werden, wobei sich die
Falten vorzugsweise in eine andere Richtung als die Falten (9, 10) des ersten röhrenförmigen Abschnitts (3) erstre-
cken.

7. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass mindestens ein röhrenförmiger Abschnitt (11) auf einem anderen röhrenförmigen
Abschnitt (3) angeordnet ist.

8. Verfahren nach Anspruch 6,
dadurch gekennzeichnet, dass die Falten (12, 13) eines röhrenförmigen Abschnitts (11), die übereinander ange-
ordnet sind, sich kreuzweise zu den Falten (9, 10) des anderen röhrenförmigen Abschnitts (3) erstrecken.

9. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass mindestens ein röhrenförmiger Abschnitt (3) gebunden wird, um eine Haube zu
bilden, und an dem Stückwarenstapel (2) in Art einer Haube befestigt wird.

10. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass mindestens ein röhrenförmiger Abschnitt (11) an dem Stückwarenstapel (2) in Art
eines Bandes befestigt ist.

11. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass sich die Breite der Falten (9, 10; 12, 13) von mindestens einem röhrenförmigen
Abschnitt (3, 11) über die Seite des Stückwarenstapels (2) verändert.

12. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass die Falten (9, 10; 12, 13) nur in einem Teilbereich des röhrenförmigen Abschnitts
(3, 11) erzeugt werden.

13. Verfahren nach einem der vorangehenden Ansprüche,
dadurch gekennzeichnet, dass die Falten in dem röhrenförmigen Abschnitt (3, 11) bei der Verwendung einer
Reffvorrichtung (4) erzeugt werden, die Bereiche des röhrenförmigen Abschnitts (3, 11) bei unterschiedlichen Ge-
schwindigkeiten und/oder zu unterschiedlichen Zeiten refft und/oder entrefft.

14. Vorrichtung (1) zum mindestens teilweise Umhüllen eines Stückwarenstapels (2) mit einem röhrenförmigen Abschnitt
(3, 11), wobei die Vorrichtung mindestens eine Reffvorrichtung (4) zum Reffen und/oder Befestigen eines röhren-
förmigen Folienabschnitts (3, 11) nach einem der vorherigen Ansprüche aufweist,
dadurch gekennzeichnet, dass die Reffvorrichtung (4) derart konfiguriert ist, dass sie Bereiche des röhrenförmigen
Abschnitts (3, 11) bei unterschiedlichen Geschwindigkeiten und/oder zu unterschiedlichen Zeiten refft und/oder
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entrefft.

15. Vorrichtung nach Anspruch 14,
dadurch gekennzeichnet, dass die Reffvorrichtung (4) einen Reffrahmen (5) aufweist, der mindestens zwei Rah-
menhälften aufweist, die in senkrechte Richtung separat voneinander bewegt werden können.

16. Vorrichtung nach einem der vorangehenden Ansprüche 14 bis 15,
dadurch gekennzeichnet, dass die Reffvorrichtung (4) mindestens einen einzeln beweglichen Refffinger (6, 7)
aufweist.

Revendications

1. Procédé d’emballage au moins partiel d’une pile de marchandises à la pièce (2), dans lequel une partie tubulaire
(3 ; 11) est fixée à la pile de marchandises à la pièce (2), la partie tubulaire (3 ; 11) étant fixée à la pile de marchandises
à la pièce (2) de telle sorte que, lors de l’opération de fixation, des plis (9, 10 ; 12, 13) soient créés dans la partie
tubulaire (3 ; 11), caractérisé en ce que lesdits plis s’étendent de manière oblique sur au moins un côté de la pile
de marchandises (2).

2. Procédé selon la revendication 1,
caractérisé en ce que la partie tubulaire (3) est fixée à la pile de marchandises à la pièce au moins partiellement
en plusieurs couches en tirant et/ou poussant initialement la partie tubulaire (3) par-dessus la pile de marchandises
à la pièce (2) dans une première direction de recouvrement, puis dans une deuxième direction, opposée, de recou-
vrement et ensuite éventuellement avec d’autres changements de direction.

3. Procédé selon la revendication 2,
caractérisé en ce que, suite à un changement de direction de recouvrement, l’orientation des plis (9, 10) dans la
partie tubulaire (3) est modifiée.

4. Procédé selon l’une ou l’autre des revendications 2 et 3,
caractérisé en ce que les plis (9, 10) dans la position particulière de la partie tubulaire (3) s’étendent sur le côté
particulier de la pile de marchandises (2) de façon croisée par rapport à la position précédente.

5. Procédé selon l’une des revendications précédentes,
caractérisé en ce qu’au moins une partie tubulaire supplémentaire est fixée sur la pile de marchandises à la pièce
de telle sorte que ladite partie tubulaire n’ait, dans la mesure du possible, aucun pli.

6. Procédé selon l’une des revendications précédentes,
caractérisé en ce qu’au moins une partie tubulaire supplémentaire (11) est tirée par-dessus la pile de marchandises
à la pièce (2) de telle sorte que des plis (12, 13) soient créés dans ladite partie tubulaire, les plis s’étendant de
préférence dans une direction différente de celle des plis (9, 10) de la première partie tubulaire (3).

7. Procédé selon l’une des revendications précédentes,
caractérisé en ce qu’au moins une partie tubulaire (11) est disposée sur une autre partie tubulaire (3).

8. Procédé selon la revendication 6,
caractérisé en ce que les plis (12, 13) d’une partie tubulaire (11) disposée par-dessus une autre s’étendent de
façon croisée par rapport aux plis (9, 10) de l’autre partie tubulaire (3).

9. Procédé selon l’une des revendications précédentes,
caractérisé en ce qu’au moins une partie tubulaire (3) est scellée de façon à former une housse et est fixée à la
pile de marchandises à la pièce (2) à la manière d’une housse.

10. Procédé selon l’une des revendications précédentes,
caractérisé en ce qu’au moins une partie tubulaire (11) est fixée sur la pile de marchandises à la pièce (2) à la
manière d’une bande.

11. Procédé selon l’une des revendications précédentes,
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caractérisé en ce que la largeur des plis (9, 10 ; 12, 13) d’au moins une partie tubulaire (3, 11) varie sur le côté
de la pile de marchandises à la pièce (2).

12. Procédé selon l’une des revendications précédentes,
caractérisé en ce que les plis (9, 10 ; 12, 13) sont créés uniquement dans une région partielle de la partie tubulaire
(3, 11).

13. Procédé selon l’une des revendications précédentes,
caractérisé en ce que les plis sont créés dans la partie tubulaire (3, 11) au moyen d’un dispositif de plissage (4)
qui plisse et/ou déplisse des régions de la partie tubulaire (3, 11) à différentes vitesses et/ou différents moments.

14. Appareil (1) pour l’emballage au moins partiel d’une pile de marchandises à la pièce (2) à l’aide d’une partie tubulaire
(3, 11), l’appareil comportant au moins un dispositif de plissage (4) servant à plisser et/ou fixer une partie sous
forme de film tubulaire (3, 11) comme revendiqué dans l’une des revendications précédentes,
caractérisé en ce que le dispositif de plissage (4) est configuré de telle sorte qu’il plisse et/ou déplisse des régions
de la partie tubulaire (3, 11) à différentes vitesses et/ou différents moments.

15. Appareil selon la revendication précédente 14,
caractérisé en ce que le dispositif de plissage (4) comporte un cadre de plissage (5) comprenant au moins deux
moitiés de cadre qui peuvent être déplacées dans la direction verticale séparément l’une de l’autre.

16. Appareil selon l’une des revendications précédentes 14 et 15,
caractérisé en ce que le dispositif de plissage (4) comporte au moins un doigt de plissage (6, 7) mobile individuel-
lement.
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