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Description

Field of the Invention

[0001] The invention relates to web slitters and meth-
ods of operating web slitters.

Background to the Invention and Prior Art known to the
Applicants

[0002] The following prior art documents are acknowl-
edged: EP0710531; DE10349890; and GB 1,030,369
(published in 1966).

[0003] EPO0710531 fails to disclose any longitudinal
strip and DE10349890 only discloses a circumferential
trough.

[0004] GB1,030,369 and many existing web slitters

employ a grooved roller (also known as a female knife
shaft) to facilitate the accurate location of the blade and
generally to provide support for the web during the slitting
process. Grooved rollers are primarily involved with wrap
slitting on primary slitter rewinding machines and may be
up to 10-metres wide. Grooved rollers are typically con-
structed from a solid, nickel-plated mild steel bar which
has an array of closely contiguous circumferential
grooves machined on the roller’s outer surface. The cir-
cumferential grooves typically have a 2mm pitch in order
to accommodate wide variety of slitting patterns.

[0005] GB1,030,369 shows a static grooved roller with
single passageways in each groove. No passageways
are provided outside the blade receiving grooves.
[0006] A problem with the dynamic grooved rollers cur-
rently in use with razor blade slitting, is that the diameter
of a grooved roller is determined by the diameter of the
machine rollers required to maintain the web running at
the correct speed and tension. It is known that the larger
the machine is, the larger the diameter of the machine
rollers required. For example, if the machine rollers are
900mm in diameter, then so must be the grooved roller.
If the grooved roller were less than 900mm, additional
gearing or belts would be required to increase the
grooved roller’s rotational speed. If the grooved roller
were greater than 900mm then additional gearing or belts
would be required to decrease the grooved roller’s rota-
tional speed.

[0007] Another problem with grooved rollers, currently
in use with razor blade slitting, is the extensive set-up
time required for the slitting process. This is because the
razorblades must not make any contact with the sides or
bottom of the circumferential grooves located on the roll’'s
outer surface. Any contact between a razor blade and
the grooved roller during the blade’s engagement with
the web, will cause the razor blade to snap and cause
damage to the nickel-plating on the outer surface of the
grooved roller. This will cause corrosion and other sur-
face defects, such as chips, which will damage the web
as it passes over the grooved roller. Also, the perfect
balancing of a large female knife shaft is extremely diffi-
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cult, and is sometimes not possible at all. Any unbalanc-
ing will transmit vibrations throughout the machine whilst
itis running. These vibrations may even cause the razor
blades to resonate and result in poor edge quality of the
divided web portions. The vibration may also lead to the
premature failure of the supporting bearings of the female
knife shaft.

[0008] Another problem with the female knife shaft is
that it is very heavy and therefore difficult to support and
manoeuvre, whilst positioned on a primary and/or a sec-
ondary rewind machine.

[0009] There are two modern variations of the grooved
roller; these are known as a solid stacked female knife
shaft, for use with a shear slitting process, and a pneu-
matic female knife shaft. Both of which, are not commonly
used on primary slitter rewinding machines, but are used
extensively on secondary slitter rewinding machines.
[0010] The solid stacked female knife shaft is stacked
with an array of female knife blocks, which are held in
place by clamping rings located at both ends of the shaft.
The knives and spacers form or simulate a solid support-
ing shaft. Unless the web is supported by a shaft solidly
stacked with knives and spacers, the web will pull or sag
into the voids which results in irregular slit widths.
[0011] The pneumatic female knife shaft has three ma-
chined channels, spaced 120° apart around the circum-
ference of the shaft. Each machined channel is fitted with
a bladder that is covered with felt strip. Compressed air
is channelled into each bladder, which expands and the
felt strip applies pressure to the inner diameter of the
female knife blocks to hold them in position during the
slitting process.

[0012] Therefore, at least one of the following objec-
tives is addressed by certain aspects described herein-
after:

* to provide an effective but lighter weight shaft;

* toachieve excellentslitting quality eg. constant edge
quality;

* toincrease the number of achievable slitting patterns
or even remove any limits to the slitting pattern;

¢ toreduce the vibration of the blade;

¢ toreduce the wear of the shaft;

¢ toreduce the presence of air bubbles;

¢ to reduce the presence of turbulence around the
blade; and

* to simplify the maintenance of the shaft and slitting
components.

Summary of the Invention

[0013] In a first broad independent aspect, the inven-
tion provides a web slitter comprising a bar; one or more
slitting members which, in use, are held in a position to
slit a web as it is drawn over said bar; said bar incorpo-
rating an outer portion with gaseous passageways locat-
ed under said web; said bar being equipped with or being
connectable to means for pressurising gas through said
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gaseous passageways in order to provide a gaseous
cushion between said bar and said web; characterised
in that said bar further comprises a longitudinal strip
which extends width wise under said web; said strip being
of a non-porous material; said portion which extends un-
der said web incorporating outside of said strip an array
of uniformly distributed gaseous passageways.

[0014] By contrast with the prior art gas passageways
configuration, the presence of the strip reduces or pre-
vents altogether the development of air bubbles in the
vicinity of the blades. Furthermore, providing the gas pas-
sageways uniformly distributed throughout the portion al-
lows a substantially equalised air pressure to be applied
uniformly to the underside of the web. This would have
the effect of improving the quality of the cut, and conse-
quently the quality of rewound packages. Web sag and
damage to the web by contact with moving mechanical
parts is at worst limited or at best entirely avoided. This
may provide a maintenance free bar. Changes of slitting
patterns can be carried out simply and easily with accu-
racy and with reduced machine downtime.

[0015] In a preferred configuration, the bar incorpo-
rates no circumferential grooves. This configuration
avoids the risk of the razor blades colliding with the outer
surface of the bar.

[0016] Preferably, said gaseous passageways are
formed in a portion of inherently porous material. This
configuration is particularly advantageous because it im-
proves the distribution of pressurised gas to support the
travelling web.

[0017] Preferably, said bar is static when, in use, as
the web is drawn over said bar. This configuration re-
moves or at least limits any vibration of the components
which interact to slit the web. It also removes the require-
ment for lubrication whilst the bar is virtually if not entirely
maintenance free.

[0018] Preferably, said bar incorporates a strip com-
prising an inherently deformable material suitable for re-
ceiving the tip of a slitting member. This configuration
allows the tip to be held by the material in order to reduce
vibration. This configuration further improves the edge
quality of the slit web.

[0019] Preferably, said material is substantially self-
healing as the tip of a slitting member is removed from
said region. The term self-healing refers to the mechan-
ical properties of the material in that once it is deformed
by the insertion of a slitting member, it returns with little
or no plastic deformation having occurred when the slit-
ting member or blade tip is removed from the material.
Preferably, said self-healing material is based on silicone
material or the like. This configuration is particularly ad-
vantageous because it enables multiple engagements of
the cutting devices with a material, which holds and sta-
bilises the tips the blades over a period of time, without
gradually destroying or breaking down the material. The
self-healing strip of this kind also provides in a preferred
embodiment a shield to prevent the formation of an air
bubble underneath the web.
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[0020] Preferably, said bar further comprises a trough
disposed within the surface of said porous material and
said region of inherently deformable material is provided
in said trough. Providing a trough of this kind lends itself
to straightforward filling with a deformable material. This
configuration is particularly advantageous because the
material is easily applicable to the channel via moulding
or assembly.

[0021] Preferably, said bar further comprises a trough
disposed within the surface of said porous material and
a strip disposed in said trough; said strip being a non-
porous insert with discrete blade receiving portions. This
configuration is particularly advantageous since it com-
bines the benefit of discrete blade receiving portions
which are often used for rotary blades and the benefits
of an air cushion without any significant amount of air
bubbles forming around the cutting area.

[0022] Preferably, said bar is partially cylindrical and
said portion is provided on a bowed upper surface of said
bar. This configuration is particularly advantageous be-
cause it enables the travelling web to flow over the bar
in a wrapped configuration. It also provides a particularly
compact configuration.

[0023] Preferably, said bar further comprises an air
coupling protruding from a side wall of said bar. This con-
figuration is particularly advantageous because it ena-
bles the coupling of an external pressurised air supply to
the bar or air shaft, which is not engaged with the web in
a wrapped configuration.

[0024] Preferably, said portion incorporates a substan-
tially flat surface which, in use, locates under said web.
This configuration is particularly advantageous because
it provides a gaseous cushion of air, of equal air pressure,
to the underside surface of the travelling web. This con-
figuration lifts and supports the web in a way that gives
the appearance of the web "sitting-in-air".

[0025] Preferably, said bar further comprises an array
of circumferential grooves. This configuration allows the
position of the slitting members to be precise whilst the
air cushion is uniform either side of the blade.

[0026] Preferably, said bar further comprises a portion
of reduced diameter protruding from one end of said bar;
said protruding portion houses a fluid coupling means for
communicating external fluid into an inner cavity. This
configuration is particularly advantageous because it
provides a means for housing an air coupling, for com-
municating an external pressurised air supply, whilst pro-
viding an attachment means for the bar to the slitting
machine.

[0027] In a second broad independent aspect, the in-
vention provides a method of operating web slitters com-
prising the steps of:

e providing a bar incorporating an outer portion with
gaseous passageways located under a web; said
bar being equipped with or being connectable to
means for pressurising gas through said gaseous
passageways in order to provide a gaseous cushion
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between said bar and said web; said portion extend-
ing under said web and incorporating an array of
gaseous passageways uniformly distributed across
said portion; said bar further comprising a longitudi-
nal strip which extends width wise; said strip being
of a non-porous material;

e pressurising gas through said gaseous passage-
ways;

* displacing said web across said bar; and

* slitting said web into two or more web portions.

[0028] In a subsidiary aspect in accordance with the
invention’s second broad independent aspect, the meth-
od further comprises the step of immobilising said bar as
the web displaces across said bar.

[0029] In a further subsidiary aspect, the method fur-
ther comprises the step of providing a bar which incor-
porates a region equipped with an inherently deformable
material; and placing the tip of a slitting member at least
partially in said material.

[0030] In a further broad independent aspect, the in-
vention provides a web slitter comprising a bar; one or
more slitting members which, in use, are held in a position
to slit a web as it is drawn over said bar; characterised
in that said bar incorporates one or more regions
equipped with an inherently deformable material suitable
for receiving the tip of a slitting member.

Brief Description of the Figures

[0031]

Figure 1 shows an exploded perspective view of a
cylindrical air shaft member and self-healing strip.

Figure 2 shows a perspective view of the air shaft
member and inner cavity.

Figure 3 shows a perspective view of the air shaft
member with a zoomed in view of a tip of a cutting
device embedded within the self-healing strip.

Figure 4 shows a cross-sectional view of the air shaft
member and supporting cradle being secured to a
supporting member.

Figure 5 shows a perspective view of a further em-
bodiment which incorporates an air shaft member
with a bowed upper surface and a self-healing strip.

Figure 6 shows a perspective view of a further em-
bodiment which incorporates an air shaft member
and protruding air couplings.

Figure 7 shows a side view of a further embodiment
whichincorporates an air shaft member with a bowed
upper surface.
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Figure 8 shows a side view of a further embodiment
which incorporates an air shaft member engaged
with a web.

Figure 9 shows a perspective view of a further em-
bodiment which incorporates a substantially flat air
shaft member and a self-healing strip.

Figure 10 shows a perspective view of a further em-
bodiment which incorporates a substantially flat air
shaft member and protruding air couplings.

Figure 11 shows a side view of a further embodiment
which incorporates a flat air shaft member.

Figure 12 shows a side view of a further embodiment
which incorporates a flat air shaft member engaged
with a web.

Figure 13 shows a perspective view of a further em-
bodiment which incorporates a cylindrical air shaft
member and inner cavity.

Figure 14 shows a perspective view of a further em-
bodiment with a zoomed in view of a blade tip low-
ered in a position to engage a web.

Figure 15 shows a cross-sectional view of a further
embodiment which incorporates an air shaft member
and supporting cradle being secured to a supporting
member.

Figure 16 shows a plan view and a perspective view
of a further embodiment of the invention.

Figure 17 shows a plan view and a perspective view
of a further embodiment of the invention.

Detailed Description of the Figures

[0032] Figure 1 shows an air shaft or bar 1 for use in
a slitter machine. The air shaft 1 is manufactured from a
cylindrical solid stainless steel shaft. The diameters of
the protruding annular portions 2 extending centrally from
each end of the shaft have a reduced diameter to provide
an air port 3 for housing an air coupling means or an air
valve. A section 4 of the air shaft 1, extending radially
from a central portion of the shaft towards the outer cy-
lindrical surface of the bar 1, is provided along the length
of shaft 1. The section is shown to be filled with a porous
material 5. This may be typically a porous metal. This
metal may be of sintered material. The porous material
5 is shown to extend radially from the centre of the bar
to form an elongated quadrant. Bar 1 is machined again
to ensure the cylindrical outer surface is accurately
round. A linear channel 6 is cut in a longitudinal axial
direction along the upper central portion of the porous
material 5. Channel 6 is required to accommodate a strip
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7 of self-healing plastics material, such as silicone, neo-
prene or polyurethane or the like. The self-healing strip
may not necessarily fully fill the channel - it might be
advantageous for it to cover only the bottom surface. The
tip of a blade may not necessarily engage with the strip.
[0033] The porous portion of the shaft incorporates an
array of closely contiguous gaseous passageways
spread through the portion of the shaftin order to produce
a uniform gas cushion to support the travelling web. The
gaseous passageways are provided under the blade and
on either side of the blade to equalise the pressure ap-
plied to the web. The passageways are also provided in
front of and behind the blade’s tip or in front of and behind
where self-healing strip 7 is provided. The array of gas-
eous passageways in effect surrounds the blade in order
to equalise the pressure applied to the web.

[0034] Figure 2 shows a cylindrical, internal cavity 8
incorporated within air shaft 1, which axially extends sub-
stantially along the centre of the shaft. The internal cavity
8 has a substantially smaller diameter when compared
with the outer diameter of air shaft 1. The internal cavity
8 is also known as an air gallery.

[0035] Figure 3 shows a knife blade (such as a razor
blade) lowered to penetrate a web. The tip of the inter-
acting razor blade 9, is shown to be embedded within the
silicone strip 7 without colliding with air shaft 1.

[0036] Figure 4 shows the air shaft 1 fixed to a cradle
11 and secured to cross beam 10 by one or more screws
12.

[0037] In use, the air shaft is attached to a razor blade
slitter machine to support a travelling web across its width
during the slitting process. Clean pressurised air is di-
rected through the air coupling means into the air gallery
located within the air shaft. The air then filters through
the porous material located within the air shaft and es-
capes under pressure into the surrounding atmosphere.
The air then subsequently meets the underside surface
of the web and lifts it so there is at least reduced or po-
tentially no contact between the web and the outer sur-
face of the air shaft. When the razor blades are lowered
for the slitting process, the tip of each blade will penetrate
the web and embed itself into the silicone strip. In this
configuration, both ends of the razor blade are fixed so
vibration is at least reduced if not entirely eliminated.
Therefore, improving the edge quality of the cuts to be
made through the web and only the width of the razor
blades spacing will limit the width of the divided web
strips.

[0038] The air shaft is not a solid member, as in the
case of known grooved rollers. The air shaft is hollow
and therefore substantially lighter in weight when com-
pared with such grooved rollers. The air shaft is statically
mounted onto a slitting machine, in order to limit any vi-
brations of the cutting blades during the slitting process.
Vibrations of blades which in known art often originate
from rotating an out of balance heavy grooved roller re-
duce the edge quality of the portions of divided web and
consequently reduce the quality of rewound packages.
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[0039] The statically fixed air shaft reduces the poten-
tial damage of the travelling web, which may occur when
utilising a rotating grooved roller. Therefore, the need is
foragrooved-roller, which does notrotate, has no Female
Knives, is not in contact with the web at any time and has
the capacity to hold the tip of the razor blade to remove
any vibration avoiding a metal to metal interaction. The
advantages of this configuration of the air shaft are:

e The diameter of the air shaft is not controlled by the
machine size;

* Allows effective razor blade slitting whilst retaining
the benefits of slitting non-abrasive webs whilstusing
razor blades;

¢ The air shaft will require no lubrication and is there-
fore maintenance free;

e There are no costly grooves machined into the air
shaft, and there are no female knife blocks;

» Slitting patterns can be changed simply and easily
with exacting accuracy and a very small window for
machine down time.

e There is no width limitation to the slitting patterns.

e There is no necessity for drive motors or drive belts
because the air shaft does not rotate.

e The web will be supported on a cushion of constant
equalised air pressure, removing the possibility of
the web sagging and causing damage to the web by
contact with moving mechanical parts;

e The edge quality will be constant until the razor
blades are blunted through prolonged usage. The
cut depth of one blade can be increased without af-
fecting the cut depth of other razor blades; and

e The air shaftis fixed, therefore causing no vibration.

[0040] In a further embodiment, the cross-sectional
shape of the air shaft incorporates an upper surface
formed from a porous material 15. The porous material
15 is bowed or crescent shaped and located upon a shal-
low, rectangular shaped body member. This embodiment
will enable a wrap slitting process, in which the web en-
gages a configuration of razor blades. Figure 5 shows
the embodiment of the air shaft, which is generally indi-
cated by 13. A channel or trough 14 is cut in an axial
direction along the upper central portion of the porous
material 15. The channel 14 is required to accommodate
a strip of self-healing plastics material 16. The air shaft
is shown to incorporate a pressurised air coupling 17
located atone end of side wall 18. Figure 6 shows another
embodiment of an air shaft 19, which shows air couplings
20and 22 respectively located at proximal and distal ends
of sidewall 21. Figure 7 shows a side view of the embod-
iment of the air shaft. Figure 8 shows a further side view
of the air shaft 23 located between two machine rollers
24 and 25. The two machine rollers 24 and 25 are trans-
porting a web 26 over the air shaft 23, whilst a cutting
device 27 is engaged with the web 26 during the slitting
process.

[0041] Inafurther embodiment, the air shaft, the upper
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surface of the shaft is formed from a porous material and
is substantially flat. The flat surface enables the web,
supported by the shaft, to "sit in the air" as such. The flat
upper surface is necessary to ensure the air pressure is
equally applied across the underside surface of the web.
This embodiment will enable the wrap slitting process
with a configuration of razor blades. Figure 9 shows an
embodiment of an air shaft 28 which incorporates a flat
upper surface 29, formed from a porous material 31. The
flat upper surface is located upon a shallow, rectangular
shaped body member. A channel 30 is cut in an axial
direction along the central portion of the flat porous ma-
terial 31. Channel 30 is required to accommodate a strip
of self-healing material 32. The air shaft is shown to in-
corporate a pressurised air coupling 33 located at one
end of wall 34. Figure 10 shows a further embodiment of
the air shaft incorporating a substantially flat upper sur-
face 35, which shows air couplings 36 and 37 located at
respective ends of wall 38. Figure 11 shows a side view
of the air shaft. Figure 12 shows a side view of the air
shaftincorporating an upper flat surface located between
two machine rollers 40 and 41. The two machine rollers
40 and 41 are transporting a web 42 over the air shaft
39, whilst a cutting device 43 is engaged with the web
42 during the slitting process. The figure shows the web
42 "sitting in air" as it passes over the air shaft 39.
[0042] In a further embodiment, the air shaft incorpo-
rates a section substantially along the length of the shaft
and filled with a porous material, which incorporates an
array of blade receiving grooves, cut circumferentially
across at least the upper arc of the porous material. The
air shaft has an internal cavity, which extends substan-
tially along the centre of the shaft. The internal cavity has
a substantially smaller diameter when compared with the
outer diameter of the air shaft. This embodiment differs
from the previous embodimentsinthatthereis no silicone
strip located along the upper arc of the porous material.
Figure 13 shows an embodiment of an air shaft 44 which
is substantially cylindrical. Clean pressurised air is direct-
ed through the air port 45 into the internal cavity 46, also
known as an air gallery. The air filters through the porous
material 47 and escapes into the surrounding atmos-
phere. The air then subsequently meets the underside
surface of the web and tends to lift it so there is no contact
between the web and the outer surface of air shaft 44.
Figure 14 shows an array of razor blades 48 and 49 in a
lowered position to engage a web, only the tip of each
blade will penetrate the web and enter one of the circum-
ferential grooves located on the porous material.

[0043] Figure 15 shows an air shaft 50 located on a
cradle member 51. The air shaft 50 and cradle 51 are
shown to be attached to a cross beam 52 via one or more
bolts 53.

[0044] Figure 16 shows an air shaft 54 with a porous
material portion 55 and a longitudinal trough 56 extending
width wise to accommodate a non-porous metal insert
57. The non-porous metal insert incorporates discrete
rotary blade receiving recesses such as recess 58. Fig-
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ure 17 shows the interaction of a blade 59 and the metal
insert. Rectangular portion or strip 60 extends across the
air bar and incorporates porous material such as sintered
metal through which the air exits the air shaft.

Claims

1. A web slitter comprising a bar (1, 13, 19, 23, 28, 35,
39, 44, 50); one or more slitting members (9, 27, 43,
48, 49) which, in use, are held in a position to slit a
web (26, 42) as it is drawn over said bar (1, 13, 19,
23, 28, 35, 39, 44, 50); said bar (1, 13, 19, 23, 28,
35, 39, 44, 50) incorporating an outer portion (5,15,
31) with gaseous passageways located under said
web; said bar being equipped with or being connect-
able to means for pressurising gas through said gas-
eous passageways in order to provide a gaseous
cushion between said bar (1, 13, 19, 23, 28, 35, 39,
44,50) and said web (26, 42); characterised in that
said bar further comprises a longitudinal strip which
extends width wise under said web; said strip being
of a non-porous material; said portion (5, 15) which
extends under said web (26, 42) incorporating out-
side of said strip an array of uniformly distributed
gaseous passageways.

2. A web slitter according to claim 1, wherein said gas-
eous passageways are formed in a portion (5, 15)
of inherently porous material.

3. A web slitter according to either of the preceding
claims, wherein said bar (1, 13, 19, 23, 28, 35, 39,
44, 50) is static when, in use, as the web is drawn
over said bar.

4. A web slitter according to any of the preceding
claims, wherein said strip (6, 7, 14, 16, 30, 32) is of
an inherently deformable material suitable for receiv-
ing the tip of a slitting member (9, 27, 43, 48, 49).

5. A web slitter according to claim 4, wherein said ma-
terial is substantially self-healing as the tip of a slitting
member (9, 27, 43, 48, 49) is removed from said
region.

6. A web slitter according to claim 5, wherein said self-
healing material is based on silicone material or the
like.

7. Awebslitterin accordance with any of the preceding
claims, wherein said bar (1, 13, 19, 23, 28, 35, 39,
44) further comprises a trough (6, 14, 30) disposed
within the surface of said porous material (5) and a
strip (6, 7, 14, 16, 30, 32) of inherently deformable
material is provided in said trough (6, 14, 30).

8. A web slitter according to any of claim 1-6, wherein
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said bar further comprises a trough disposed within
the surface of said porous material and a strip dis-
posed in said trough; said strip being a non-porous
insert with discrete blade receiving portions.

A web slitterin accordance with any of the preceding
claims, wherein said bar (13, 19, 23) is partially cy-
lindrical and said portion is provided on a bowed up-
per surface of said bar.

A web slitterin accordance with any of the preceding
claims, wherein said bar (13, 19, 28, 35) further com-
prising an air coupling (17, 20, 22, 33, 34, 36, 37)
protruding from a side wall (18, 21, 38) of said bar (1).

A web slitter in accordance with any of claims 1-8,
and 10, wherein said portion (31) incorporates a sub-
stantially flat surface which, in use, locates under
said web.

A web slitterin accordance with any of the preceding
claims, wherein said bar (44) further comprises an
array of circumferential grooves.

A method of operating web slitters comprising the
steps of:

« providing a bar (1, 13, 19, 23, 28, 35, 39, 44,
50) incorporating an outer portion (5,15, 31) with
gaseous passageways located under aweb (26,
42); said bar (1, 13, 19, 23, 28, 35, 39, 44, 50)
being equipped with or being connectable to
means for pressurising gas through said gase-
ous passageways in order to provide a gaseous
cushion between said bar (1, 13, 19, 23, 28, 35,
39, 44, 50) and said web; said portion (5, 15)
extending under said web and incorporating an
array of gaseous passageways uniformly dis-
tributed across said portion; said bar further
comprising a longitudinal strip which extends
width wise; said strip being of a non-porous ma-
terial;

* pressurising gas through said gaseous pas-
sageways;

« displacing said web across said bar; and

« slitting said web into two or more web portions.

A method according to claim 13, further comprising
the step of immobilising said bar as the web displac-
es across said bar.

A method according to either claim 13 or claim 14,
further comprising the step of providing a bar which
incorporates aregion (6, 7, 14, 16, 30, 32) equipped
with an inherently deformable material; and placing
the tip of a slitting member (9, 27, 43, 48, 49) at least
partially in said material.
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Patentanspriiche

1.

Bahnschneidevorrichtung, umfassend eine Stange
(1,13, 19, 23, 28, 35, 39, 44, 50); ein oder mehrere
Schneidelemente (9, 27, 43, 48, 49), die bei der Ver-
wendung in einer Position zum Schneiden einer
Bahn (26, 42) gehalten werden, wahrend diese Gber
die Stange (1, 13, 19, 23, 28, 35, 39, 44, 50) gezogen
wird; wobei die Stange (1, 13, 19, 23, 28, 35, 39, 44,
50) einen &uBeren Abschnitt (5, 15, 31) mit Gas-
durchgangen enthalt, die unter der Bahn angeordnet
sind; wobei die Stange mit Mitteln zur Durchfiihrung
von unter Druck stehendem Gas durch die Gas-
durchgé@nge ausgestattet ist oder an diese ange-
schlossen werden kann, um fiir ein Gaspolster zwi-
schen der Stange (1, 13, 19, 23, 28, 35, 39, 44, 50)
und der Bahn (26, 42) zu sorgen; dadurch gekenn-
zeichnet, dass die Stange des Weiteren einen
Langsstreifen umfasst, der sich in Breitenrichtung
unter der Bahn erstreckt; wobei dieser Streifen aus
einem nichtporésem Material besteht; wobei der Ab-
schnitt (5, 15), der sich unter der Bahn (26, 42) er-
streckt, auBerhalb des Streifens eine Anordnung von
gleichmaRig verteilten Gasdurchgangen enthalt.

Bahnschneidevorrichtung gemafl Anspruch 1, wo-
bei die Gasdurchgange in einem Abschnitt (5, 15)
aus von Natur aus porésem Material ausgebildet
sind.

Bahnschneidevorrichtung gemafR einem der vorhe-
rigen Anspriiche, wobei die Stange (1, 13, 19, 23,
28, 35, 39, 44, 50) statisch ist, wenn wahrend der
Verwendung die Bahn Uber die Stange gezogen
wird.

Bahnschneidevorrichtung gemafR einem der vorhe-
rigen Anspriiche, wobei die Stange (6, 7, 14, 16, 30,
32) aus einem von Natur aus verformbaren Material
besteht, das geeignet ist, die Spitze eines Schneid-
elements (9, 27, 43, 48, 49) aufzunehmen.

Bahnschneidevorrichtung gemafl Anspruch 4, wo-
bei das Material im Wesentlichen selbstheilend ist,
wenn die Spitze eines Schneidelements (9, 27, 43,
48, 49) aus der Region entfernt wird.

Bahnschneidevorrichtung gemafl Anspruch 5, wo-
bei das selbstheilende Material auf Silikonmaterial
oder ahnlichem basiert.

Bahnschneidevorrichtung gemafR einem der vorhe-
rigen Anspriche, wobei die Stange (1, 13, 19, 23,
28, 35, 39, 44) des Weiteren eine Mulde (6, 14, 30)
umfasst, die in der Oberflache des porésen Materials
(5) ausgebildet sind, und ein Streifen (6, 7, 14, 16,
30, 32) aus von Natur aus verformbaren Material in
der Mulde (6, 14, 30) vorgesehen ist.
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Bahnschneidevorrichtung gemafR einem der An-
spriiche 1 bis 6, wobei die Stange des Weiteren eine
Mulde umfasst, die in der Oberflache des pordsen
Materials ausgebildetist, und ein Streifen in der Mul-
de angeordnet ist, wobei der Streifen ein nichtporo-
ser Einsatz mit diskreten Klingenaufnahmeabschnit-
ten ist.

Bahnschneidevorrichtung gemaf einem der vorhe-
rigen Anspriiche, wobei die Stange (13, 19, 23) teil-
weise zylindrisch ist und dieser Abschnitt an einer
gebogenen Oberseite der Stange vorgesehen ist.

Bahnschneidevorrichtung gemaf einem der vorhe-
rigen Anspriiche, wobei die Stange (13, 19, 28, 35)
des Weiteren einen Luftversorgungsanschluss (17,
20, 22, 33, 34, 36, 37) umfasst, der von einer Sei-
tenwand (18, 21, 38) der Stange (1) hervorsteht.

Bahnschneidevorrichtung gemafR einem der Ab-
schnitte 1 bis 8 und 10, wobei der Abschnitt (31) eine
im Wesentlichen flache Oberflache enthalt, die bei
der Verwendung unter der Bahn angeordnet ist.

Bahnschneidevorrichtung gemaf einem der vorhe-
rigen Anspriiche, wobei die Stange (44) des Weite-
ren eine Anordnung von umlaufenden Rinnen um-
fasst.

Verfahren zum Betreiben von Bahnschneidevorrich-
tungen, umfassend die folgenden Schritte:

« das Bereitstellen einer Stange (1, 13, 19, 23,
28, 35, 39, 44, 50), die einen duBeren Abschnitt
(5, 15, 31) mit Gasdurchgangen enthalt, die un-
ter einer Bahn (26, 42) angeordnet sind; wobei
die Stange (1, 13, 19, 23, 28, 35, 39, 44, 50) mit
Mitteln zur Durchfiihrung von unter Druck ste-
hendem Gas durch die Gasdurchgénge ausge-
stattet ist oder an diese angeschlossen werden
kann, um fir ein Gaspolster zwischen der Stan-
ge (1, 13, 19, 23, 28, 35, 39, 44, 50) und der
Bahn zu sorgen; wobei sich der Abschnitt (5, 15)
unter der Bahn erstreckt und eine Anordnung
von Gasdurchgangen enthalt, die gleichmaRig
Uber den Abschnitt verteilt sind; wobei die Stan-
ge des Weiteren einen Langsstreifen umfasst,
der sich in Breitenrichtung erstreckt; wobei die-
ser Streifen aus einem nichtporésem Material
besteht;

+ das Durchfiihren von unter Druck stehendem
Gas durch die Gasdurchgange;

+ das Ziehen der Bahn Uber die Stange; und

» das Schneiden der Bahn in zwei oder mehr
Bahnabschnitte.

14. Verfahren gemal Anspruch 13, des Weiteren um-

fassend den Schritt des Fixierens der Stange, wah-
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15.

rend die Bahn Uiber die Stange gezogen wird.

Verfahren gemaf einem der Anspriiche 13 oder 14,
des Weiteren umfassend den Schritt des Bereitstel-
lens einer Stange, die eine Region (6, 7, 14, 16, 30,
32) enthalt, welche mit einem von Natur aus verform-
baren Material ausgestattet ist, und das Platzieren
der Spitze eines Schneidelements (9, 27, 43, 48, 49)
zumindest teilweise in diesem Material.

Revendications

Une refendeuse de tissu comprenant une barre (1,
13, 19, 23, 28, 35, 39, 44, 50) ; un ou plusieurs élé-
ments de refente (9, 27, 43, 48, 49) qui, lors de l'uti-
lisation, sont maintenus dans une position pour re-
fendre un tissu (26, 42) a mesure qu'il est tiré au-
dessus de ladite barre (1, 13, 19, 23, 28, 35, 39, 44,
50) ; ladite barre (1, 13, 19, 23, 28, 35, 39, 44, 50)
incorporant une portion externe (5, 15, 31) avec des
passages gazeux situés sous ledit tissu ; ladite barre
étant équipée de ou pouvant étre raccordée a des
moyens pour pressuriser du gaz a travers lesdits
passages gazeux afin de fournir un coussin gazeux
entre ladite barre (1, 13, 19, 23, 28, 35, 39, 44, 50)
et ledit tissu (26, 42) ; caractérisée en ce que ladite
barre comprend en outre une bande longitudinale
qui s’étend transversalement sous ledit tissu ; ladite
bande étant en un matériau non poreux ; ladite por-
tion (5, 15) qui s’étend sous ledit tissu (26, 42) incor-
porant a I'extérieur de ladite bande un ensemble de
passages gazeux répartis uniformément.

Une refendeuse de tissu selon la revendication 1,
dans laquelle lesdits passages gazeux sont formés
dans une portion (5, 15) de matériau intrinseque-
ment poreux.

Une refendeuse de tissu selon n’importe lesquelles
desrevendications précédentes, dans laquelle ladite
barre (1, 13, 19, 23, 28, 35, 39, 44, 50) est statique
quand, lors de I'utilisation, le tissu est tiré au-dessus
de ladite barre.

Une refendeuse de tissu selon n’importe lesquelles
desrevendications précédentes, dans laquelle ladite
bande (6, 7, 14, 16, 30, 32) est en un matériau in-
trinséquement déformable adapté pour recevoir le
bout d’'un élément de refente (9, 27, 43, 48, 49).

Une refendeuse de tissu selon la revendication 4,
dans laquelle ledit matériau est substantiellement
autorégénérant a mesure que le bout d’'un élément
de refente (9, 27, 43, 48, 49) est retiré de ladite ré-
gion.

Une refendeuse de tissu selon la revendication 5,
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dans laquelle ledit matériau autorégénérant est aba-
se de matériau de silicone ou analogue.

Une refendeuse de tissu conformément a n’importe
lesquelles des revendications précédentes, dans la-
quelle ladite barre (1,13, 19, 23, 28, 35, 39, 44) com-
prend en outre un bac (6, 14, 30) disposé a l'intérieur
de la surface dudit matériau poreux (5) et une bande
(6, 7, 14, 16, 30, 32) de matériau intrinsequement
déformable est fournie dans ledit bac (6, 14, 30).

Une refendeuse de tissu selon n‘importe lesquelles
des revendications 1-6, dans laquelle ladite barre
comprend en outre un bac disposé a l'intérieur de la
surface dudit matériau poreux et une bande dispo-
sée dans leditbac ; ladite bande étant un fil de renfort
non poreux avec des portions de réception de lame
discretes.

Une refendeuse de tissu conformément a n'importe
lesquelles des revendications précédentes, dans la-
quelle ladite barre (13, 19, 23) est partiellement cy-
lindrique et ladite portion est fournie sur une surface
supérieure courbée de ladite barre.

Une refendeuse de tissu conformément a n’importe
lesquelles des revendications précédentes, dans la-
quelle ladite barre (13, 19, 28, 35) comprend en outre
un couplage a l'air (17, 20, 22, 33, 34, 36, 37) faisant
saillie a partir d'une paroi latérale (18, 21, 38) de
ladite barre (1).

Une refendeuse de tissu conformément a n’importe
lesquelles des revendications 1 a 8, et 10, dans la-
quelle ladite portion (31) incorpore une surface subs-
tantiellement plate qui, lors de I'utilisation, se situe
sous ledit tissu.

Une refendeuse de tissu conformément a n’importe
lesquelles des revendications précédentes, dans la-
quelle ladite barre (44) comprend en outre un en-
semble de rainures circonférentielles.

Un procédé pour utiliser des refendeuses de tissu
comportant les étapes de :

« fournir une barre (1, 13, 19, 23, 28, 35, 39, 44,
50) incorporant une portion externe (5, 15, 31)
avec des passages gazeux situés sous un tissu
(26, 42) ; ladite barre (1, 13, 19, 23, 28, 35, 39,
44, 50) étant équipée de ou pouvant étre rac-
cordée a des moyens pour pressuriser du gaz
atravers lesdits passages gazeux afin de fournir
un coussin gazeux entre ladite barre (1, 13, 19,
23,28, 35, 39, 44,50) etledittissu ; ladite portion
(5, 15) s’étendant sous ledit tissu et incorporant
un ensemble de passages gazeux répartis uni-
formément sur toute ladite portion ; ladite barre
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15.

comprenant en outre une bande longitudinale
qui s’étend transversalement ; ladite bande
étant en un matériau non poreux ;

* pressuriser du gaz a travers lesdits passages
gazeux ;

« déplacer ledit tissu d’'un bout a I'autre de ladite
barre ; et

« refendre ledit tissu en deux portions de tissu
ou plus.

Un procédé selon la revendication 13, comprenant
en outre I'étape d’'immobiliser ladite barre a mesure
que le tissu se déplace d’un bout a I'autre de ladite
barre.

Un procédé selon la revendication 13 ou la revendi-
cation 14, comprenantenoutre I'étape de fournirune
barre qui incorpore une région (6, 7, 14, 16, 30, 32)
équipée d’un matériau intrinsequement
déformable ; et placer le bout d’un élément de refen-
te (9, 27, 43, 48, 49) au moins partiellement dans
ledit matériau.
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