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ABSTRACT OF THE DISCLOSURE

A support for a material web for use with a

longitudinal cutting device for cutting the material web,

includes a support shaft having an axis of rotation. At

least one bearing mechanism positions the at least one

support shaft, wherein the at least one bearing mechanism

has an axis of rotation outside of the axis of rotation of

the support shaft.
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AUSTRALIA

Patents Act 1990

COMPLETE SPECIFICATION

STANDARD PATENT

Applicant:

E.C.H. WILL GMBH

Invention Title:

DEVICE FOR SUPPORTING A MATERIAL WEB

The following statement is a full description of this

invention, including the best method of performing it known to

us:
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CROSS-REFERENCE TO RELATED APPLICATION

This application claims the priority of German

Patent Application No. 102 06 323.0 filed February 14, 2002,

the disclosure of which, together with the disclosure of each

patent and patent application mentioned below, is

incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a support for a

material web, especially a paper web, on a cutting device for

the material web, in particular a longitudinal cutting device

on a machine in the paper-processing industry. The present

invention furthermore relates to the use of a support of this

type, to an arrangement for cutting a material web,

especially a paper web, and to a machine in the paper-

processing industry.

A format cutter manufactured by the applicant of

the present application and marketed under the designation

SLK is already known. For this cutter, several paper webs

are joined in front of a longitudinal cutting device and are

then cut into strips of paper with a predetermined width, for

example 210mm for DIN A 4. The longitudinal cutting device

is a stationary longitudinal cutting unit for making a

tangential cut.

The longitudinal cutting station for this paper

processing machine comprises an upper blade and a lower

blade, between which at least one paper web is guided through

and is cut into paper strips. German patent DE 28 21 956 C2

and German unexamined published patent application DE 39 06

376 Al disclose devices for the longitudinal cutting of paper

webs.

Several longitudinal cutting blades are used in a

parallel, side-by-side arrangement to cut a paper web,

wherein the spacing between these cutting blades can

determine the format. With the format-flexible longitudinal
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cutting blades, the paper between the individual

longitudinal cutting blade holders cannot be supported

Ssince the blades are displaced transverse, that is

crosswise to the direction of paper web movement,

depending on the format. The paper is tensioned through a

very slight looping across the lower blades. Guide rollers

are arranged in front of and behind the longitudinal

cutting blades. These guide rollers are far removed from

the paper cutting location since these rollers generally

have a large diameter of up to 150mm to ensure sufficient

Sstability over the complete working width of the
longitudinal cutting device.

The tightly held paper, however, has a tendency

to sag in those locations where it is not supported by the

lower blades, meaning between the rollers and/or the

longitudinal cutting blades. This sag is greater the

farther the rollers are removed from the longitudinal

cutters and the farther the longitudinal cutters are

spaced apart in each case. In addition, spacing the

rollers far apart favours the increased formation of folds

in the longitudinal direction in the paper webs to be cut.

SUMMARY OF THE INVENTION

In a first aspect, the present invention provides

a support for a material web in combination with a

longitudinal cutting device for cutting the material web,

comprising:

a material web support shaft having an axis of

rotation and having an essentially uniform peripheral

surface;

end holders adapted to support respective ends of

the support shaft;

at least one bearing means for positioning the at

least one support shaft, the at least one bearing means

having an axis of rotation outside of the axis of rotation

of the support shaft; and

at least one holding device holding the support

H:\Isabe1H\Speci\48373 doc 3/09/07
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shaft on the bearing means and comprising at least one

magnet located between the end holders.

Supports according to at least preferred

embodiments of the present invention cause the paper web

to be supported directly in front of/or behind the cutting

location of the cutting device, which is normally

stationary, and such positioning of the support shaft

makes it possible

H:\IBabelH\Speci\48373.dOC 3/09/07
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to use thin shafts since bending of the shafts caused by the

bearing means is prevented. By reducing the distance between

the support shaft and the cutting location, the support 
can

be arranged in the intake area and/or the discharge 
area for

the cutting device, so that the transverse bending of the

material web between the cutting blades is reduced or even

prevented. In addition, arranging the support in the intake

area and/or the discharge area results in less looping 
of the

material web on the lower blade and the creation 
of fewer

longitudinal folds in the paper web.

Since the bearing means is no longer positioned co-

linear with the axis of rotation of the support 
shaft, it is

advantageous if the bearing means is embodied in the form of

at least one bearing device that is preferably arranged along

the support shaft.

According to one advantageous embodiment, the

bearing device is provided with at least two bearing

elements.

It is furthermore preferred if the bearing device

and/or the bearing elements rotate, such that the support

shaft can also rotate.

One advantageous embodiment provides that the

bearing device or the bearing elements at least make direct

contact with the support shaft, such that the support 
shaft

can roll off the bearing device or the bearing elements.

The bearing elements according to another

advantageous embodiment of the invention are preferably

designed to be cylindrical rotating members.

Alternatively, the bearing elements may be

advantageously embodied as disc-shaped elements or 
roller

bearings.

The bearing device and/or the bearing elements are

furthermore preferably arranged axially-parallel to the

support shaft, preferably in the longitudinal 
direction of



the support shaft and at predetermined distances to each

other. As a result, the support shaft is strategically

supported at specific locations, for example between the

lower blades. The weight of the support shaft is

additionally reduced in this way since either the bearing

device or the bearing elements are formed by sectors.

Strategically supporting the shaft at several locations along

the support shaft prevents bending in the longitudinal

direction of the support shaft.

At least one holding device for the support shaft

is preferably provided to prevent the shaft from jumping out

of the bearing device.

In particular, the holding device preferably holds

the support shaft without making contact, which simplifies

the construction.

Preferably, the holding device comprises at least

one magnet. The magnetic forces hold the support shaft

inside the bearing device so that the support shaft can

rotate in the bearing device and/or in the bearing elements.

The present invention furthermore provides

preferred embodiments in which holding devices and/or magnets

are installed with predetermined spacing along the support

shaft.

According to one preferred embodiment of the

present invention, at least one holding device is arranged

between two bearing devices or at least one bearing device is

arranged between two holding devices. An alternating

sequence of bearing devices and holding devices is

consequently formed, which reliably supports and securely

holds the support shaft.

It is furthermore preferred if at least one

supporting structure is provided for supporting the bearing

device and/or the holding device, so that the bearing device

and/or the holding device together with the support shaft
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form a compact arrangement. The supporting structure also

permits a good positioning of the support in the intake

area and the discharge area of the longitudinal cutting

blades. The supporting structure furthermore results in a

compact design, thus making it easy to replace the

support.

In a second aspect, the present invention

provides a method of supporting a material web in at least

one of an intake area and a discharge area of a

longitudinal cutting device for the material web, the

method comprising utilising a support according to the

first aspect of the present invention.

According to yet another aspect of the present

invention, there is provided an arrangement for cutting a

material web, comprising:

at least one longitudinal cutting device for

cutting the material web; and

at least one support arranged at least one of

upstream and downstream of the cutting device, said at

least one support including a material web support shaft

having an axis of rotation and having an essentially

uniform peripheral surface, end holders adapted to support

respective ends of the support shaft, at least one bearing

means positioned between the end holders for positioning

the at least one support shaft, the at least one bearing

means having an axis of rotation outside of the axis of

rotation of the support shaft, and at least one holding

device comprising at least one magnet located between the

at least one bearing means and one of the end holders.

A preferred embodiment of the arrangement

according to the present invention provides that the

supporting structure is adjustable, in particular with

respect to height. By using an adjustable supporting

structure together with the support shaft, the support can

be positioned extremely close to the cutting location for

the longitudinal cutting device.

According to still another aspect of the present

H:\Isabe1H\SPeCi\4B373.dOC 3/09/0'
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invention, there is provided a method of supporting a

paper web in a machine in the paper-processing industry,

comprising utilising a support according to the first

aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Prior art and preferred embodiments of the

present invention will now be described, by way of example

only, with

H:\eabe1)\SpeCi\40373 doC 1/09/07
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reference to the drawings, in which:

Figure 1 is known in the prior art.

Figure 2 is a cross section through a cutting

arrangement according to the invention.

Figure 3 is a plan view of one of the supports

shown in Figure 2.

Figure 4 is a side view of the support shown in

Figure 3.

Figure 5 is a sectional view of a cutting

arrangement with supports according to the invention.

Figure 6 is a cross-sectional view a cutting

arrangement according to another embodiment of the invention.

DETAILED DESCRIPTION

In the Figures described herein, the same elements

are given the same reference numbers and will not introduced

anew in each case.

Figure 1 shows an arrangement for cutting a paper

web 5 in a longitudinal cutting station of a paper-processing

machine. The longitudinal cutting station comprises a

longitudinal cutting device 2 with an upper knife 3 and a

lower knife 4, which make a tangential cut through the paper

web that moves between the lower knife and the upper knife.

Respectively one support shaft 6 is arranged in

front of the longitudinal cutting device 2 and behind the

longitudinal cutting device 2 to support the paper web 5 in

transverse direction, meaning in a plane that is

perpendicular to the drawing plane. Owing to the width of

the paper web 5, it is necessary for the support shafts 6 to

have sufficient stability across the complete width of the

paper web. For this, the support shafts 6 are designed to

have a correspondingly large diameter of up to 150mm. Based

on this large diameter for the support shafts 6, however,

these support shafts 6 can only be arranged at a
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correspondingly large distance to the cutting location of the

paper web 

To ensure a precise cutting, the paper web 5 must

be tensioned with only a very slight looping across the lower

knife 4 and other parallel arranged lower knives. The paper

that is tensioned in the longitudinal cutting station 2 is

not supported between two lower knives in the region of the

cutting plane, so that the paper web 5 assumes a direct

connection between the support shafts 6. As a result, the

paper web sags between the lower knives 4 and the support

shafts 6, the sag being depicted by the dashed line 7. The

height of the surface curvature depends on the distance

between the side-by-side arranged lower knives and the

distance between the support shafts in the intake area and/or

the discharge area of the longitudinal cutting device 2. A

large distance between the support shafts 6 favours the

formation of longitudinal folds in the paper web 5. With

format-flexible longitudinal cutters this leads to edge-

retention problems.

To improve the edge-retention for the longitudinal

cutting device 2, the invention therefore provides for

supporting the paper web 5 as closely as possible in front of

and behind the cutting location. As a result, the sagging or

curvature of the paper web 5 between the parallel-arranged

lower knives is clearly reduced as compared to the prior art.

With some types of paper, it is even possible to completely

prevent the sagging of the paper web.

Figure 2 shows a cross section through a

longitudinal cutting device 2 with respectively one support

10 according to the invention for the material web 5 arranged

in the intake area and in the discharge area of the paper web

The basic design for the support 10 is shown

schematically. The support 10 is respectively provided with

a support shaft 11, which has the same function as the
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support shaft 6 in Figure 1. The support shaft 11 is

positioned such that it can rotate with the aid of several

bearings devices 12, for example cylindrical bearings, ball

bearings or disc bearings, arranged along the support shaft

11. To make sure that the support shaft 11 can rotate inside

the support 10, the underside of support 10 is provided with

a magnet 13, which holds the support shaft 11 inside the

support 10 with the aid of magnetic forces.

In contrast to the prior art, a support shaft with

clearly smaller diameter than the support shaft 6 according

to the prior art arrangement shown in Figure 1 can be used

since the bearing devices are positioned to rotate about

respective axes outside of the axis of rotation of the

support shaft 11. In addition, the bearings 12 not only

function to position the support shaft 11 so that it can

rotate, but also result in a stabilisation of the support

shaft 11 over the complete working width of the longitudinal

cutting device 2. The bearing devices 12 are thus spaced

apart by short distance to support the thin support shafts 11

so that the support shaft 11 cannot bend. By using a thin

support shaft 11, the distance between the point where the

material web 5 rests on the support shaft 11 and the cutting

location in the longitudinal cutting device 2 can be

shortened noticeably as compared to the known arrangement

shown in Figure 1.

Sectional details of a support 10 in an embodiment

according to the invention are shown in Figure 3 in a view

from above and in Figure 4 in a view from the side. The

support 10 is provided with a transverse bar 15 on which the

support shaft 11 is arranged. The support shaft 11 is

arranged such that it can rotate on the ball bearings 12.

The ball bearings 12 are delimited and held in place on both

sides by holders 14, wherein the ball bearings 12 and the
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holders together form a bearing device 18 for the support

shaft 11.

Other embodiments within the scope of the

invention, but not illustrated herein, include, for example,

disc-shaped rotational elements as bearing devices.

The bearing devices 18 are distributed over the

complete length of support shaft 11 spaced apart evenly, to

reliably support the support shaft 11. An end holder 16 is

mounted on a transverse bar 15 at the end of the support

shaft 11 for holding the end of support shaft 11.

Respectively one magnet 13 is arranged between two

bearing devices 18, below the support shaft 11. Without

making contact, this magnet keeps the support shaft 11 in a

position where it makes contact with the bearing devices 
12.

With the exemplary embodiment shown herein,

respectively only one magnet 13 is arranged between two

bearing devices 18 and/or respectively only one bearing

device 18 is arranged between two magnets.

Longitudinal cutting devices 2 are shown

respectively in Figures 5 and 6, for which the support 

according to the invention is arranged in different ways in

the intake area and the discharge area. With the cutting

arrangement in Figure 5, the supports 10 are arranged in the

intake area and in the discharge area of the cutting

arrangement, on the underside of the paper web 5. The height

of supports 10 is adjustable, depending on the edge-retention

requirements. The support shafts 11 are thus adaptable and

important, depending on the types of paper to be cut and the

dimensions.

Of course, it is also possible to arrange the

supports 10 on both sides of the paper web 5, as shown in

Figure 6.

Owing to the fact that a support shaft 11 with a

small diameter and bearing devices 18 are used, which
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position the support shaft 11 such that it can rotate, 
the

bearing devices 18 are positioned outside of the axis of

rotation for the support shaft 11, and in particular, the

axes of rotation of the respective bearing elements are

parallel to but not co-linear with the axis of 
rotation of

the support shaft 11.

The paper to be cut can thus be supported very

close to the locations where the paper is cut in the

longitudinal cutting device. As a result, the edge retention

of the cut paper material is improved and longitudinal folds

in the paper webs are furthermore avoided.

The invention has been described in detail with

respect to exemplary embodiments, and it will now be apparent

from the foregoing to those skilled in the art, that changes

and modifications may be made without departing from 
the

invention in its broader aspects, and the invention,

therefore, as defined in the appended claims, is intended 
to

cover all such changes and modifications that fall within 
the

true spirit of the invention.

Throughout this specification and the claims, the

words "comprise", "comprises" and "comprising" are used in a

non-exclusive sense, except where the context requires

otherwise.

It is to be clearly understood that any reference

herein to a prior art publication does nriot constitute an

admission that the document forms part of the common general

knowledge in the art in Australia or in any other country.
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Claims:

1. A support for a material web in combination

with a longitudinal cutting device for cutting the

material web, comprising:

a material web support shaft having an axis of

rotation and having an essentially uniform peripheral

surface;

end holders adapted to support respective ends of

the support shaft;

at least one bearing means for positioning the at

least one support shaft, the at least one bearing means

having an axis of rotation outside of the axis of rotation

of the support shaft; and

at least one holding device holding the support

shaft on the bearing means and comprising at least one

magnet located between the end holders.

2. The support according to claim 1, wherein

the at least one bearing means comprises at least one

bearing device arranged along the support shaft.

3. The support according to claim 2, wherein

the bearing device includes at least two bearing elements.

4. The support according to claim 3, wherein

the at least two bearing elements comprise cylindrical

rotational elements.

5. The support according to claim 3, wherein

the at least two bearing elements comprise one of disc-

shaped elements and ball bearings.

6. The support according to claim 2, wherein

the at least one bearing device is rotatable.

7. The support according to claim 2, wherein

H:\IBsabelH\Speci\48373 .doc 3/09/07
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the at least one bearing device at least makes direct

contact with the support shaft.

8. The support according to claim 2, wherein

the at least one bearing device is arranged axially

parallel to the support shaft.

9. The support according to claim 2, wherein

the at least one holding device is arranged between two

bearing devices.

The support according to claim 2, wherein

at least one bearing device is arranged between two of the

holding devices.

11. The support according to claim 2, further

including at least one supporting structure for supporting

at least one of the at least one bearing device and the at

least one holding device.

12. The support according to claim 1, wherein

the at least one holding device holds the support shaft

without making direct contact.

13. The support according to claim 1, wherein

the at least one holding device comprise a plurality of

holding devices that are arranged at predetermined

distances along the support shaft.

14. A method of supporting a material web in at

least one of an intake area and a discharge area of a

longitudinal cutting device for the material web, the

method comprising utilising the support according to claim

i.

An arrangement for cutting a material web,

comprising:

H:\ISabelH\Speci\483
73

.doc 3/09/07
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at least one longitudinal cutting device for

cutting the material web; and

Sat least one support arranged at least one of

upstream and downstream of the cutting device, said at

least one support including a material web support shaft

having an axis of rotation and having an essentially

uniform peripheral surface, end holders adapted to support

respective ends of the support shaft, at least one bearing

means positioned between the end holders for positioning

the at least one support shaft, the at least one bearing

Smeans having an axis of rotation outside of the axis of
rotation of the support shaft, and at least one holding

device comprising at least one magnet located between the

at least one bearing means and one of the end holders.

16. The arrangement of claim 15, wherein the at

least one support is a single support.

17. The arrangement according to claim 

wherein the cutting device is a longitudinal cutting

device for cutting the material web in a longitudinal

direction.

18. The arrangement according to claim 

wherein the at least one bearing means comprises at least

one bearing device arranged along the support shaft.

19. The arrangement according to claim 18,

wherein the bearing device includes at least two bearing

elements.

The arrangement according to claim 19,

wherein the at least two bearing elements comprise

cylindrical rotational elements.

21. The arrangement according to claim 19,

wherein the at least two bearing elements comprise one of

H \Isabe1H\Speci\48373.doc 3/09/0'
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disc-shaped elements and ball bearings.

22. The arrangement according to claim 18,

wherein the at least one bearing device is rotatable.

23. The arrangement according to claim 18,

wherein the at least one bearing device at least makes

direct contact with the support shaft.

24. The arrangement according to claim 18,

wherein the at least one bearing device is arranged

axially parallel to the support shaft.

The arrangement according to claim 18,

wherein the at least one holding device is arranged

between two bearing devices.

26. The arrangement according to claim 18,

further including at least one supporting structure for

supporting at least one of the at least one bearing device

and the at least one holding device.

27. The arrangement according to claim 18,

further including at least two holding devices for holding

the support shaft, wherein at least one bearing device is

arranged between two of the holding devices.

28. The arrangement according to claim 

wherein the at least one holding device comprises a

plurality of holding devices that are arranged at

predetermined distances along the support shaft.

29. The arrangement according to claim 

wherein the at least one holding device comprises a

plurality of holding devices that are arranged at

predetermined distances along the support shaft.

H:\sabeHi\Speci\46373 .doc 3/09/0'
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