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(57) Abstract: The invention relates to a method and a device for festooning a flexible material web, said web (2) being introduced
¢f) intoa folding unit (1) and being festooned from said folding unit (1) at a festooning point (3). The aim of the invention is to achieve
higher production speeds with an excellent fold quality, even for material webs with a low weight. To achieve this, compressed air

is applied to the material web (2) after the latter has exited the folding unit (1) in order to support the festooning process by means

of a blower device (4, 5).

& (57) Zusammenfassung: Es werden ein Verfahren und eine Vorrichtung zum Ablegen einer flexiblen Material bahn angegeben,
&\ \obei die Materialbahn (2) in eine Legeeinrichtung (1 ) eingefiihrt und aus der Legeeinrichtung (1 ) auf einer Ablegestelle (3) ab-
gelegt wird. Aufgabe ist es, hGhere Produktionsgeschwindigkeiten bei guter Legequalitét - auch bei Material bahnen mit geringem
Gewicht - zu erzielen. Die Aufgabe wird dadurch gelGst, dass die Materialbahn (2) nach dem Austritt aus der Legeeinrichtung (1 )
zur Unterstiitzung des Ablegevorgangs mittels Blaseinrichtung (4, 5) mit Druckluft beaufschlagt wird.
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“Method and Apparatus for Depositing a Flexible Material
Web”

The present invention relates to a method and an apparatus for depositing a flexible material
web, wherein the material web is introduced into a laying device, and is deposited from the

laying device at a depositing point. The material web is deposited particularly in a zigzag
form over the depositing length of the depositing point.

Flexible material webs are used in many sectors of industrial processing. The material webs
can be in the form of textile sheet-like structures, such as woven fabrics, lqlittéd fabrics and
nonwovens, or 1 the form of paper products, natural products, plastic products or metal
products, laminar bonding materials or composites made therefrom. Foamed and/or coated
and/or fibrous products are also used as flexible material webs, which are processed further

subsequently.

Since material webs are usually too narrow to be wound on rollers, the material web is

“deposited 1n a zigzag form in receiving containers or at depositing points such as platforms or

the like in several layers, wherein substantially more running meters of material can be

accommodated-than 1f the material is wound up on rollers.

The method of the zigzag deposition of the material web has been disclosed, for example, mn

the United States Patent Specification US 5 087 140 under the name “Festooning” and the

assoclated apparatus has been disclosed under the name “Festooner”. Here, the material web

1s deposited by means of a laying device on a platform, which moves back and forth in

transverse direction. The laying device is formed by a laying arm, which is swiveled forwards

and backwards in the longitudinal direction.

DE 196 44 383 C1 likewise discloses a swivel arm as a laying device. The material web can
be transported over the width of the swivel arm while the latter moves. Here, the material

web 1s guided to the depositing point between conveyor belts circulating around rollers.
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The Patent Specification US 3 735 554 discloses an apparatus for laying strip material,
wherein the laying devices disposed above cardboard boxes are arranged on a frame that can
be displaced longitudinally. The laying devices merely comprise two rollers. The material
exiting between the rollers of the laying device moves freely and in an unguided manner in
the space above the cardboard boxes. This movement of the material is disadvantageous with

respect to achieving a precise deposition of the material.

Additional types of laying devices relate to rollers, as disclosed in DE 101 25 452 C2 and DE
91 16 502 Ul. The laying rollers described in these patent specifications are components of a
laying carriage, which can be displaced in reversible orientation. The material web is
transported between the laying rollers to the depositing point. The material web is displaced
together with the laying rollers or the carriage over a defined depositing length, which

corresponds, for example, to the width of a pallet.

Although all these laying devices disclosed in the prior art are naturally functional, problems
occur when the wind caused by the movement of the material web and/or the laying device
interferes with the depositing method, particularly in the case of material webs having a low
weight. In precise terms, it is possible that the material web does not reach the edge of the
depositing point and is then not grasped by a hold-down device or a gripper. While on the
one hand, the space at the depositing point 1s not used in an optimum manner, there can be a
formation of wrinkles on the other hand and thus an impaired depositing behavior and
depositing pattern. Another disadvantage is that the speed of the movements has to be
relatively low so as to be able to deposit particularly material webs having a low weight. The

higher the speed of the material web and/or the laying device, the stronger is the air

‘turbulence, which in tumn results in position inaccuracies of the material web. The air

influences are manifold and different in nature.

~ The disadvantageous process of depositing the material web will become particularly clear

using the example of a swivel arm at the time of the change in orientation. The material web
exits from the swivel arm and while it moves downwards towards the depositing point, the
swivel arm swivels and causes an air resistance to a certain extent, wherein the depositing

process in the boundary region of the depositing point 1s interrupted and the material web
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section intended to remain there is restrained increasingly in direct proportion to the lightness
of the material web and can no longer be grasped by a hold-down device or a gripper. The

process described for a swivel arm also basically applies to a laying carriage having laying

rollers.

Another difficulty is with respect to the electrostatic effects, which exist on the one hand
between the conveyor belt of the swivel arm and the material web, and on the other hand

between the hold-down device and the material web mostly due to the plastic portions in the
material. On the one hand, the exiting material web is gravitated towards the conveyor belt;
while on the other hand, the already deposited material web 1s gravitated towards the hold-
down device. Particularly lightweight material webs are subject to the forces of attraction.
This results in problems during the deposition of the material web. Similar effects are also

known to occur when depositing the material web using laying rollers.

The apparatuses disclosed in the prior art for depositing a flexible material web are thus
capable of subsequent improvement, particularly with respect to the deposition of a materal

web having low weight and at high speed.

Based on the prior art, it is the object of the present invention to specify a method and an
apparatus of the kind in question, wherein higher production speeds are achieved with good

fold quality even in the case of material webs having a low weight.

The afore-mentioned abject is achieved with respect to the inventive method by the features
set forth in claim 1. Accordingly, a method of the type in question is de\}eloped and further
improved in such a way that, compressed air is applied to the material web after its exit from

the laying device 1n order to support the depositing method.

It was first realized in accordance with the invention that higher production speeds can be
achieved with good fold quality even in the case of material webs having a low weight 1f air
turbulence and electrostatic effects are counteracted. It has further been realized that it is
possible to counteract the air turbulence caused by the courses of movement of the material
web and the laying devices, and the electrostatic effects if compressed air 1s apphed to the

material web in a targeted manner. It is possible to work against the air turbulence and
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electrostatic effects using compressed air, for example, when the change in the onientation of
the laying device takes place and the latter begins to move in the opposite direction and the
material web section intended for the boundary region of the depositing point 1s virtually
“entrained”. Another effect brought about by the compressed air is that the material web to be
deposited overcomes the electrostatic force of attraction existing between the topmost layer
of the already existing stack of material webs and the hold-down device. This prevents a

wrong orientation of the deposited topmost layer of the material web.

The application of compressed air can be used to counteract the effect of an air resistance or
even a pulling effect caused by air_ streams, and the electrostatic attraction not only at the
critical point of the change in orientation, but also during the entire deposition over the
depositing length. The material web exiting the laying device could constantly be pressed
using compressed air against its depositing place opposite to the direction of movement of the
laying device and be largely secured against displacement and the formation of wrinkles and
ripples. The application of compressed air to the material web also helps overcome the force

of attraction exerted by the laying device or its means of transport.

In this way even material webs having low density of < 50 g/m’ and a width of 35 mm can be
deposited at high speeds of over 150 m/min using a laying method or swivel arm method and
at speeds exceeding far beyond 200 m/min using other laying methods. Likewise, material
webs having a density of approx. 150 g/m*® and a width of 70 mm can be deposited at high
speeds of approx. 200 m/min using laying methods or swivel arm methods or at a speed of
300 m/min using other laying methods. In any case, the laying devices that have been
disclosed in the prior art and have been described in the introduction cannot be used to

achieve these speeds.

The material web is continuously delivered subsequently during the depositing method and

moved towards the depositing point or the stack of material webs. In order to achieve the
desired effect with compressed air, the compressed air is expediently directed 1n such a way
that it hits that side of the material web, which is intended to form the upper side of the
topmost layer of the stack of material webs. For this purpose it is necessary to direct the
compressed air approximately in the direction of movement of the material web and/or of the

laying device. Since compressed air is supposed to hit the upper side of the material web, the
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compressed air 1s not directed completely parallel to the direction of movement of the laying

device or of the material web, but is angled downwardly till it hits the material web.

The application of compressed air is particularly advantageous when the material web is in
the reversal point during the zigzag deposition. Then the compressed air brings about a
supporting effect by assisting the material web in arriving into the region of a hold-down

device, 1n order to be fixed there temporarily, if necessary.

Corresponding to the zigzag depositing method, the application of compressed air could take
place alternately according to the change in the orientation of the material web and/or of the
laying device. For this purpose, two opposite blower devices could be provided, each of
which operates in the opposite direction. The lighter and/or the narrower the material web,
the earlier can compressed air be applied to the material web using the blower device. The
earliest possible time for the application of the compressed air by one blower device is when

the change in orientation of the material web has taken place and the application of

~compressed air by the opposite blower device has ended. In this case, a continuous

alternating application of compressed air would be present.

The heavier and/or broader the material web, the more delayed is the start of the 'blowing
process. For example, the application of compressed air by one blower device and the change
1n orientation of the material web could already be concluded when the application of
compressed air m the opposite direction takes place. In this case, a discontinuous, alternating
application of compressed air would be present. The more problematic the material, the more

continuous is the application of compressed air. Thus the application of compressed air does

not depend on the apparatus, but on the maternal.

Furthermore, the object of the present invention is an apparatus, which achieves the
underlying object by means of the features set forth in claim 8. Accordingly, an apparatus for
depositing a flexible material web using a laying device for supplying the material web to at
least one depositing point is improved further according to the invention by providing the
laying device with at least one blower device, which applies compressed air to the exiting

material web in order to support the depositing method.
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Just as 1n the case of the inventive method, it has also been realized with respect to the
apparatus of the invention that a targeted application of compressed air to the material web
can counteract air influences, which result irom the movement of the material web 1tself or
from the movement of the laying device, thereby achieving a precise deposition at high

speeds even 1n the case of material webs having a low weight.

Depending on the type of the laying device — viz. swivel arm or laying carriage or laying
rollers — the material web is conveyed to the depositing point between means of transport,
designed 1 the form of rollers or belts. A direct contact with the means of transport of the
laying device concludes at the end of the depositing length or when the material web has

reached the exit point for the material web.

Alternatively, the apparatus of the invention could also be used in connection with a laying
device, wherein the material web is transported to the depositing point by means of suction
devices spaced apart from each other or air chambers, and the material web swivels freely to
some extent between the latter. The means of transport here can likewise be present as a
circulating belt, which seals the air chamber and the material web is sucked in simultaneously

by way of the perforation of the belt.

A blower device can be assigned to each of these different means of transport, which are
mostly present in pairs. In order to prevent an interference in the transport of the material
web, the blower devices could each be disposed at a short distance from that outer
circumference of the means of transport that points away from the -material web. The
alternating movement of the material web requires two blower devices having nozzle outlets,
which are disposed opposite to each other. The nozzle outlets could open into a region
located below the means of transport - precisely into the region of the exit point of the
material web in order to enable a direct action. Furthermore, thé nozzle outlets could be

expediently oriented towards the material web since the air jet is supposed to hit the matenal

web.

The blower devices could be controlled by a PLC (Programmable Logic Controller) and

pressurized with compressed air in a targeted manner. The application of compressed air by
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one blower device could take place when a change in orientation has taken place during the
depositing process and the application of compressed air by the other blower device has

ended. However, here also a discontinuous application of compressed air to the matenal web

is conceivable depending on the properties of the material web. It is essential for the upper

‘side of the deposited material web to be kept tight and smooth by the application of

compressed air and for the “overfeeding” of the material web to take place in the boundary
region of the depositing point, so that the material web arrives below the hold-down device or
into the gripper and in doing so also overcomes electrostatic forces of attraction between the
hold-down device and the pfevious topmost layer of the stack of material webs as well as the

air resistance caused by the courses of movement.

It would not only be possible for the blower devices to apply compressed air alternately and
in a controlled manner, but also to adjust the nozzle outlets or the respective air stream to the
respective width of the material web and/or its physical properties, such as weight, surface

finish etc.

According to a preferred variant, the width of the nozzle outlet corresponds to the width of
the means of transport of the laying device. Thus all the widths of the materal web are
covered. If a material web having a narrow width is being laid, the nozzle outlet or the air
stream can be adjusted to it. For adjusting the air stream, the interior of the blower devices
could be provided with mechanical slides or the like, which change the cross-section of flow.
In principle, the nozzle outlet could also be smaller than the width of the material web,

although this could somewhat reduce the eftect.

As regards additional advantageous forms of the apparatus of the invention, reference should

be made to the general description of the method of the invention particularly since the

features that are also relevant to the apparatus have been explained there.

There are different possibilities to develop and refine the teaching of the present invention -
advantageously. For this purpose, reference should be made firstly to the claims that are

subordinate to claim 1 and secondly to the following explanation of an exemplary
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embodiment of the invention with reference to the drawings. Generally preferred forms and

refinements of the teaching of the invention will also be explained below in conjunction with

the description of the cited exemplary embodiment of the invention. In the drawings:

Fig. 1

Fig. 2

Fig. 3

1s a schematic, perspective representation of an exemplary embodiment of the

apparatus of the invention,

1s a schematic perspective reduced representation of a detail of the object

shown in Fig. 1 and

shows purely schematic, greatly simplified, basic sketches of the operational
sequence during the alternating, discontinuous application of compressed air

to the material web with respect to the objects shown in Fig. 1 and 2, in the

3a)  final phase of the application of compressed air in the end position of
the laying device on one side of the depositing point

3b)  start of the application of compressed air in the opposite direction

3c)  final phase of the application of compressed air in the end position of

the laying device on the Oppdsite side of the depositing point.

Fig. 3 schematically shows the apparatus of the invention for depositing a flexible matenal '

web, which apparatus is suitable for implementing the method of the invention and comprises

a laymng device 1 for supplying the material web 2 to a depositing point 3.

According to the invention, compressed air 1s applied to the material web 2 after the latter has

exited from the laying device 1 by means of two blower devices 4, 5 disposed opposite to

each other 1n order to support the depositing method.
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Fig. 3b) and also Fig. 3a) and 3c) show that the compressed air hits that side of the material
web 2, which 1s supposed to form the topmost layer of a future, still inexistent stack of
material webs, as shown by the arrows A indicating the blowing direction. This helps achieve

a smoothing and tensioning of the surface.

Hold-down devices 6, 7 are provided at the ends of the depositing point 3 in the present
exemplary embodiment. Fig. 3a) and 3c) clearly show that compressed air contributes to the
armival of the material web 2, due to overfeed, into the region of the respective hold-down
device 6, 7 in order to be fixed there temporarily. In order for the hold-down devices 6, 7 to
grasp the material web 2, the compressed air blows the material web 2 towards those
locations that cannot be reached by the laying device 1, designed as a laying carriage, since it

has reached its respective end position due to structural reasons.

The compressed air 1s aligned constantly and substantially in the direction of movement B of

the laying device 1 of the material web 2 and towards its upper side, as shown by the arrows
A.

It follows clearly from Fig. 1 and 3 that there are provided two opposite blower devices 4, S.
Depending on the orientation of the direction of movement B of the laying device, these

blower devices 4, 5 operate in the corresponding blowing direction A.

In the present exemplary embodiment, the application of compressed air by the blower device
S starts approximately in the center of the depositing length L of the depositing point 3, as
shown 1n Fig. 3b). The direction of movement B towards the hold-down device 7 corresponds
approximately to the blowing direction A, which is additionally oriented slightly downwards
in relation to the upper side of the material web 2. The hold-down devices 6, 7 are both in the

hold position.

As the laying device increasingly approaches the hold-down device 7, the latter moves
upward in the direction of movement C. When the laying device 1 has armrived in its final

position, as shown in Fig. 3c), the process of “overfeed” or “belly formation” of the matenal
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web 2 takes place, which process is supported by applying compressed air in the blowing

direction A.

The same procedure takes place on the return depositing path towards the hold-down device
6, although 1n reverse orientation. While the hold-down device 6 is in the open position In
Fig. 3a), the hold-down device 7 is in the hold position. The blower device 5 has stopped the
application of compressed air before the change in orientation, and blower device 4 starts
with the blowing process, when the laying device 1 is located approximately in the center of
the depositing length L of the depositing point 3. Here, the quality of the material web 2 does

not require compressed air to be applied continuously.

The laying device 1 shown in Fig. 1 and 3 comprises means of transport 8 in the form of
rollers 9, 10, around which the conveyor belts (not shown here for the sake of simplicity)
circulate. The distance of the rollers of 9, 10 from each other can be adjusted according to the
thickness of the conveyor belts and thickness of the material web 2.

Blower devices 4, 5 are each assigned to rollers 9, 10 at a small distance from that outer
circumference of the roller that points away from the material web 2. The nozzle outlets 11,
12 of the blower devices 4, 5 respectively shown in Fig. 1 and 2, are disposed opposite to
each other, and they each open into a region located below the rollers 9, 10 in the blowing
direction A so that compresséd air can hit the upper side of the material web 2 to be

deposited.

The blower devices 4, 5 can be controlled by a PLC (Programmable Logic Controller) and
pressurized with compressed air in a targeted manner. Connections 13 are provided for

compressed-air lines.

The reference numeral 14 in Fig. 1 indicates two holding plates, between which the rollers 9,
10 and the blower devices 4, 5 are disposed and to which the latter are also fixed. The rollers
and the blower devices are fixed to the holding plates by means of screw connections through
openings (not shown in detail). The rollers 9, 10 consist of an aluminum pipe 15, a ball

bearing 17 [sic: 16] and a shaft 18 [sic: 17] with front-sided holes for being fixed to the

10
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holding plate 14. The laying device shown here can be used both as a laying cammage, as

shown in Fig. 3, and also a swivel arm.

The width D of the nozzle outlet 11, 12 corresponds to the width E of the means of transport
8, 9, 10 of the laying device 1 in the present exemplary embodiment, wherein the compressed

air can be adjusted to the width of the matenal web 1 1n a targeted manner.

With regard to additional features not shown in the figures, reference should be made to
the general part of the description.

In conclusion, it should be pointed out that the teaching according to the present
invention is not restricted to the exemplary embodiment described above. Rather, an
extremely wide range of different embodiments of the blower devices, laying devices,
transport mechanism, and also different forms of nozzle outlets and control concepts are

possible.

11
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List of Reference Numerals
Laying device
Material web
Depositing point
Blower device
Blower device
Hold-down device
Hold-down device
Means of transport
Roller
Roller

O 00 ~J O W DS W NI P

ped el
_— D

Nozzle outlet

[S—
[\

Nozzle outlet

—
e

Pair of rollers [sic: Connections]

—
N

Holding plate

—
n

Aluminum pipe
Ball bearing
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Claims

1. Method for the depositing a flexible material web, wherein the material web (2) is
introduced into a laying device (1) and deposited from the laying device (1) at a depositing
point (3) particularly in a zigzag manner,

said method being characterized in that

compressed air 1s applied to the material web (2) after the latter has exited from the laying

device (1) in order to support the depositing process.

2. Method according to claim 1 characterized in that compressed air hits that upper side of

the material web (2), which forms the topmost layer of a stack of material webs.

3. Method according to claim 1 or 2, characterized in that compressed air contributes to the
arrival of the material web (2) into the region of a hold-down device (6, 7) or gripper in order

to be fixed there temporarily.

4. Method according to one of the claims 1 to 3 characterized in that the application of
compressed air alternates correspondingly to the change in orientation of the material web (2)

and/or of the laying device (1).

5. Method according to one of the claims 1 to 4 characterized in that compressed air is
oriented, for example, according to the direction of movement (B) of the material web (2)

and/or of the laying device (1).

6. Method according to one of the claims 1 to 5 characterized in that two opposite blower
devices (4, 5) are provided, each of which operates in the opposite direction (A), and wherein
the earliest possible time for applying compressed air to the material web (2) using one

blower device (4) is when a change in the orientation of the material web (2) and/or of the
laying device (1) has taken place and the application of compressed air to the material web

(2) by the opposite blower device (5) has ended.
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7. Method according to claim 6 characterized in that, depending on the properties of the
material web (2), one blower device (4) starts the repeat application of compressed air to the
material web in the opposite direction (A) in a time-shifted manner at the end of the

application of compressed air by the opposite blower device (5).

8. Apparatus for depositin g a flexible matenial web, particularly for implementing the method
according to one of the claims 1 to 7, said apparatus comprising a laying device (1) for
supplying the material web (2) to at least one depositing point (3),

sald apparatus being characterized in that

the laying device (1) comprises at least one blower device (4, 5), which applies compressed

air to the exiting material web (2) in order to support the depositing process.

9. Apparatus according to claim 8 charactenized in that the laying device (1) comprises means
of transport (8) in the form of belts and rollers (9, 10), along which the material web (2)

passes to arrive at the exit point.

10. Apparatus according to claim 9 characterized in that one blower device (4, 5) is assigned

to each of the means of transport (8), which are preferably used in pairs.

11. Apparatus according to claim 10 characterized in that the blower devices (4, 5) are each
disposed at a small distance from that outer circumference of the means of transport (8) that

points away from the material web (2).

12. Apparatus according to claim 10 or 11 characterized in that the nozzle outlets (11, 12) of
the blower devices (4, 5) are disposed opposite to each other and open into a region located

below the means of transport (8) and are each oriented towards the exiting material web (2).

13. Apparatus according to one of the claims 8 to 12 characterized in that the blower devices
(4, 5) can be controlled by a PLC (Programmable Logic Controller) and pressurized with

compressed air 1n a targeted manner.
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14. Apparatus according to claim 13 characterized in that the application of compressed air

by a blower device to the material web takes place when a change in the orientation of the
material web and/or the laying device has taken place and the application of compressed air

by the opposite blower device has ended.

15. Apparatus according to one of the claims 9 to 14 characterized in that the width (D) of the
nozzle outlet (11, 12) corresponds at least to the width of the material web (2), preferably the

width (E) of the means of transport (8) of the laying device (1).
16. Apparatus according to claim 15 characterized in that the application of compressed air

can be adjusted to the width of the material web (2) if the width (D) of the nozzle outlet (11,
12) corresponds to the width (E) of the means of transport (8) of the laying device (1).
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