21 June 2006 Hi ghly Conpressed Filter Tow Sal es anal Proccess for Their
Production The invention pertains to a packaged, highly conpressed bal e of
filter towin block form w thout any interfering bul ges or “constric¢tions in
the top or bottomof the bale and to a process for its pr%ﬁgﬁiion. In the
production of fiber tow for use in making filter r od21 June | garette

I ndustry, the towis laid in so-called "filling cans'. During this process,
the filter towis distributed in uniform |ayers over the cross-sectional
area of the can by the novenents of a laying unit, which noves alternately
in the | engthw se and crosswi se direction. As a result, a |arge nunber of
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conpressed bale and a process for the optimal filling of a can for the
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hpressi ve stress. The pressing device is then opened
conpletely, so that the filter tow package, now called the "bale', is held

toget her by the packagjng material. Conventional packaging nmaterials
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avoiding consequent processing problems is described in WO 02/32,238 A2.
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The content of the can which has been filled in this way is then compressed in the
direction in which the layers were superimposed. After it has been compressed, the filter tow
package is wrapped with packaging material while still inside the pressing device and therefore
stil under compressive stress. The pressing device is then opened completely, so that the
filter tow package, now called the "bale”, is heid together by the packaging material.
Conventional packaging materials include cardboard, which is held mechanically together by
strapping or by an adhesive, and synthetic fabric, which is closed by, for example, a Velcro
fastening. An example of a glued package is described in German Utility Patent No. 76-
35,849.1. Information on a filter tow package wrapped with synthetic fabric can be found in the
company prospectus “Some Useful Information about the Reusable Packaging for Rhodia
Filter Tow”, published by RHODIA Acetow GmbH, Engesserstrasse 8, D-79108 Freiburg. The
two latter types of packaging require no additional strapping.

The types of packaging described above which do not make use of any strapping suffer
from the problem that, after the pressure on the bale has been released at the end of the



pressing operation, the elastic restoring force of the conpressed filter tow
| eads to a pressure on the packaging, this pressure being exerted primrily
in the direction opposite that in which the bale was conpressed. This |eads
to an increase in the volune of the package and thus to undesirabl e bul ges
at the top and bottomof the bale. If the measures d3dchme2006 o

02132, 238 A2 are taken, these bulges do not interfere wwth the intended use
of the filter tow, but they do prevent the filter tow packages from being
stacked securely. This problen1is solved in the state of the art either by
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f ol | fpeyqueptly.or ocedure is followed: The tow i s laid in a rectangul ar
container, which is lined with a plastic bag; a suction tube is placed in
the plastic bag; and the suction tube and the plastic bag are seal ed
together. The contents are then evacuated to a pressure of 0.5 bar
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mentioned mechanically supportive packaging materials. The inliner protects the filter tow
from contamination, especially from odor contamination, and from the diffusion of water vapor
into and out of the package. The inliner usually consists of three pieces, which are laid loosely
inside the exdernal packaging.

A process for packaging filter tow is described in GB-A-1310029, where the following

procedure is followed:
The tow is laid in a rectangular container, which is lined with a plastic bag; a suction

tube is placed in the plastic bag; and the suction tube and the plastic bag are sealed together.
The contents are then evacuated to a pressure of 0.5 bar absoiute, as a result of which the
volume is reduced. The suction tube is removed, and the bale is removed threugh the hinged
door of the container. The bale is then transported across a roller table and tipped over. The
bale is introduced into a prepared carton; the carton is closed; and the carton is strapped.

Overall, a method is described here in which a certain amount of tow, the exact amount

not being specified, is compressed and packaged without the use of a press — merely by the

use of a vacuum pump.
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result that, within the largest rectangle which can be inscribed in a vertical projection of the

bale onto the pressed-on plate, at least 90% of the area of the top surface of the bale which is

located within the inscribed rectangle is no more than 40 mm away from the flat plate; and
(d) the bale has a height of at least approximately 900 mm.

At least after packaging, a negative pressure of at least 0.01 bar versus the outside pressure is
present in the bale.

The disadvantages of the transport packaging nomally used today have already been
discussed above in the description of the state of the art. It is especially the buiges at the top
and bottom of the bales which interfere with transport in two layers. This problem has been
soived in the past by transporting the bales not in their so-called working position but rather in
a sideways storage position. Two'addiﬁonaiworksbpsatereqtﬁredtodoﬂis.m '
namely, the bale must be tumed 90° before transport and then turned back into the working
position after transport. The constrictions which are formed by strapping are also a source of
trouble. Even when the bale is used as infended, these constrictions cause considerable
variations in the puff resistance of the filter rods produced from the filter tow. More than 5% of
the filter rods produced from a bale are affected by these variations. The greater the packing
density of the bale, the greater the severity of these two problems. The problems occur as
soon as the packing density exceeds 300 kg/m”.



and bottom of the bales which interfere wwth transport in two |ayers. This
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considerations, such an additional measure will not be taken.

The geometry of the bale according to the invention is described by feature (c) of Claim
1 The distance of the individual points on the top surface of the bale from the plate can be
determined, for example, by using a transparent piate and by determining the distances
between the individual points and the plate by measuring the reflections. As an alternative,
any other continuous method of distance measurement can also be used. Within the scope of
the principle according to the invention, it is especially preferred for 90% of the area of the top
surface of the bale which lies within the previously mentioned inscribed rectangle to be no
more than approximately 25 mm, preferably no more than approximately 10 mm, away from
the flat plate.



The geonetry of the bale according to the invention is described by feature
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The film consists preferably of polyethylene, especially LDPE, of modified polyethylene
(LLDPE), or of a laminated film including a layer of polyamide and a layer of polyethylene. For
advertising and aesthetic purposes, colored or prinfed film can be used as the packaging film.
This is especially advisable when the filter tow to be packaged is sensitive to light. The film
“~2n aiso be provided with adhesive labels, which provide information on the content of the
package, for example. Another possibility of allowing the package to convey information is to
impress a relief into it, which is visible through the film, which conforms tightly to the surface of
the package as a result of negative pressure. In addition to the name of the product, the relief
can also contain a company and/or customer logo. The film preferably has properties which
make it a reliable transport packaging material. This is why films with thicknesses in the range
of 100-400 um are used in particular. If desired, a transport packaging of cardbeard, synthetic
fabric, etc., can be placed around the film after the package wrapping or film itself has been
sealed, that is, after the block-shaped bale has been completed. This transport packaging can

then be strapped as well. As a result, the mechanical stability of the packaging is increased,



This is especially advisable when the filter tow to be packaged is sensitive
to light. The film -nn also be provided with adhesive |abels, which provide
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Because of the air-tight seal of the package wrapper, the negative pressure thus
produced inside the region surrounded by the wrapper can be maintained. This negative
pressure reduces the pressure which the elastic restoring force of the flexible material exerts
on the packaging from the inside. For this reason, the bulges which normally develop on the
filter tow bales according to the state of the art are avoided. it thus becomes much easier to
stack the packaged bales thus produced. Because the mechanical pressure acting from the
inside on the packaging is reduced (by the negative pressure), the risk of failure or the
* ‘ndency of the packaging to rip open is also reduced. A higher packing density can thus also
be achieved, which leads to the advantage of more compact packages and thus to the ability
to reduce the storage and transport volumes. in particular it is possible in this way to make

optimal use of the holding capacity of containers, in which such packaged filter tow is stored.

The provision of filter tow in compressed form is usually accomplished with the help of
known pressing devices. The process according to the invention can be conducted in such a
way that the quantity of filter tow intended for the package is first mechanically compressed in

the pressing device and then wrapped with the package wrapper. In this case the package



filter tow bales according to the state of the art are avoided. It thus
becones nmuch easier to stack the packaged bal es thus produced. Because the
mechani cal pressure acting fromthe inside on the packaging is reduced (by
the negative pressure), the risk of failure or the . idency of the packagi ng
to rip open is also reduced. A higher packing density2dalun&2006l so be
achi eved, which leads to the advantage of nore conpact packages and thus to

t %"aggé l%ts%aletcp\{vhﬁ@H(f§sfﬂ[‘ﬁlsﬁfﬁ(fh%%e?ﬂﬂg%%@&@pgﬁl? éﬂjll#!%en Sﬁé}grtﬁécm ar it

ng-capacrty of
C@mi:anmgl‘esthalmevénmélpWSsﬂ@@bﬁmeﬂldtbésingIEWmtami ored. The provision of
filter towin conpressed formis usually acconplished with the hel p of

known pressing devices. The process according to the invention can be

packagdt &gk PEFTHE ip MRS vl SBUA Y se¥arnle SiRlicd B AEBREECY Hophcn
Mﬁme@agetthetméc mﬁl%@d%t@ﬁmls prdvideldawien seuxilRey paekagingS whick gae 2006
wr apper is seal ed le it is still inside the pressing device. This

egoodistrehtetainingrdamps, fcmwampi@eanmt@entmt&tha @awmsstatlgn,cwh@eem@d at a

S&%ﬁh%{»'eﬁg% g, Bt BEPleteBe ef R ISoriplin E podkigRl oo e

fivirappef, dMe hégamfp@%dum is"proéUé.(éd | aMdthe a?egvrapp»@rl iSlsetfd aikageL. SThisf
retal ning clanps, for exanple, and then sent he packagi ng station, where

t femnbedisient affgrsphe @yan@gesthaéthﬁ/wssmud!aymm bave greaterr a\tajlabllliy wr apped

th th K t he
peakales i EpER hro R et cor T PR o GARE el 3% BRI 0 2t age
t habsdiRg cpEIess Uégréé%éd C&nd@ Berbaire nisreaicyredy af fréédémtévallablé%ttﬁl%sbbet pntire
process i S not conpl eted at its location. In addition, the duration of the

prtes sipplication of the p@ska@%mwapp%rnbecmeethar@wle@sq@@a&aa§ ascessibledormaalai | abl e
W th respect lication of the package wrapper, because the
ot 6388 Hackdoinh it e - -

sible fromall sides in the packaging station. In
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packaging.

The negative pressure required initially in the process according to the invention can be
obtained in various ways. According to an especially simple embodiment, the negative
- -assure is generated by the expansion of the compressed filter tow material. After the filter
tow has been wrapped in the compressed state with the package wrapper and this has been
sealed air-tight, the external pressure on the packaged material is released. As a result, the
material expands inside the package under the action of its own elastic restoring force.
Because of the increase in the volume of the package, a negative pressure develops inside the
region surrounded by the wrapper. The package size is preferably selected so that the
compressed filter tow cannot expand completely, that is, so that the filter tow inside the
wrapper is still compressed to a certain degree inside the package even after its partial
expansion. This embodiment has the advantage that no additional means are required to

generate the negative pressure. It therefore represents an especially low-cost possibility.
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si npl e enbodi nent, the negative --essure is generated by the expansion of
the conpressed filter tow material. After the filter tow has been wapped
in the conpressed state with the package w apper and 2iJuhe2086en seal ed
air-tight, the external pressure on the packaged material is released. As a
result, : L ALY t of its own
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pressure has been reached, the punps are disconnected fromthe package, and
t he exhaust connection points in the packaging ,.'rapper are seal ed
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term “packing height” refers to the height of the filter tow bale after it has been sealed air-tight

in the device used to compress the filter tow. Finally, it is possible in this way to regulate the
height of the filter tow bale with good accuracy. As a result, external influences such as those

associated in particular with the seasons, with titer, and with weight, etc., can be moderated.

In the process according to the invention, a negative pressure of approximately 0.15 bar
to 0.7 bar below ambient pressure is preferably produced. This corresponds to an absolute
pressure of approximately 0.85-0.3 bar inside the film-wrapped volume. The vacuum in
question is therefore in the “low vacuum” range, which is usually complietely sufficient for the
process according to the invention. A negative pressure of approximately 0.2-0.4 bar,
corresponding to an absolute pressure of approximately 0.8-0.6 bar, has proven to be
especially suitable. The choice of the concrete range for the negative pressure depends on
various parameters, especially on the type and quantity of the material to be packaged, on the
desired packing density, on the package wrapper used, etc. In principle, it must be

remembered that the stronger the vacuum or negative pressure, the more compact the
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this way to regulate the height of the filter tow bale with good accuracy.
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the type of packaded materi al on the manner in which it is used, the
desired stablllty over tine vaI usual ly vary between a few days and
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that it is 2 pure material and can be obtained at low cost. A sheet of polyethylene, however, is
not very strong and is therefore suitable especially for relatively low packing densities and

small quantities of packaged material. Because of the relatively high permeability to air of
standard polyethylene film, it is more suitable for uses in which the storage time does not

exceed a few weeks.

As an alternative, it is possible advantageously to use a laminated film made of
polyamide and polyethylene as the package wrapper. This laminate is characterized by a very
low degree of permeability to air and by high strength, which means that the negative pressure
can be kept constant over a long period. The polyamide layer preferably represents

approximately 1/3 of the laminate, the polyethylene layer approximately 2/3.

The gas permeability of the package wrapper or film to air is preferably iess than 10,000
cm3/{(m?* d * bar), preferably less than 200 cm*/(m?* d * bar), and even more preferably less
than 20 cm®(m?* d * bar). These values are measured according to DIN 53,380-V at 23°C



that it is a pure material and can be obtained at | ow cost. A sheet of

pol yet hyl ene, however, is not very strong and is therefore suitable
especially for relatively | ow packing densities and small quantities of
packaged nmaterial. Because of the relatively high perneability to air of
standard polyethylene film it is nore suitable for u2ésiune Gh t he
storage time does not exceed a fem/meeks As an .alternative, I s possible

2SR ERRRA rURAGIRE As WP ORf Fork be BedPir ééfe@&hé@?cgﬁmaﬂﬂé?@ ©FBW degr ee
Ofsuﬁﬁ:iémi?éhdth oy tifre ahd tf@’ﬂ‘ﬂhé’]ﬁalﬂkéﬁb ﬁﬂlrrﬁilwe'&on‘/é"b%@e@@%llltr@ﬂalﬁ he negative

pressure can be kept constant over a |ong period. The polyam de | ayer
pcofrgrasbhy poepbles ehhis rapgs fukhaomeney isi¢d/ared Dystandardaommercialfims delgyl ene

¢ DAPERBSH AT iyt béamphasizas B0 St tapsortri b vetion tibbgh e cos
Uﬁgﬁ I%QQS ‘frréﬁ Té&ﬁ% occﬁ'rs ol Via difflgioR \GRhodPmHe ﬁ\ef?ﬁ@p%MeBE@tﬁ%%%B%r 20 cng/ (n2

ese val ues” are neasured accor ing to V at 23C 9 21
J lmleeméebﬂityeam. besedrarl atcompdsitiirdanalogdiss t arabidnt air (appeoxirhatetu@BAnNged t hat

e RS oy b e S B S
t;
f ys Jrslsgrg@a dnd hilro ngeﬂewadamﬁg B tAs qh%%bﬁéﬁbléw&% tﬁe sope of thebresent

no alr Is transporte convec i on
tmn\c&rglbnttbejsefothm aintight mamrai@mmmtnmmﬂstheraibpvmamndlti‘dnss| on across the film
The values indicated for perneability are based on a conposition anal ogous
to anbient air (approximately 78% N2, 21% 02, 1 % other gases). The only

| Mpor t &g ﬁ(ﬁﬁé\%}ﬁ"t y &f fHéOﬁ@ ﬁﬁétthélk Wrﬁﬂplhg rﬁél@n@?{o@é@r 'vbhéfr sﬁcﬂ.ﬁd YfgRsbgnd

ni trogen. on to possible within t cope ol the
proesless thamﬁgi(m dnd), prefeeably tems than -2tglg'h’t’ dia,tmeasamnedvamoordmgx kd DIN SE3htE23bove

I I
o208y B BTNl o b IS S SR St o
/
?éﬁ%?r‘se@ﬁw' R FitBf] 95 PHLRELIRG, S Pebibging Wt s ImpBméabie WA | e
S taarp@tgalw tgwhteroeponofierst the gehvaktagentpat the prodoat Redsture edritent ofthe fiter neabl e

oA nreae ety S aiebchabing, LRSS Vi Shpohift AHEL0 % HRE! oW

Thus the moisture content will equalize over the bale, and there will be no exchange of
moisture with the environment. Polyethylene films with a thickness of 100 ym have an

approximate water vapor permeability of 1 g/(m® * d).

In regard to the mechanical strength, the package wrapper or film should advisably
' ve a tear strength of at least approximately 10 N/15 mm, preferably of more than 100 N/15
mm, and even more preferably of more than 200 N/15 mm, measured according to DIN EN
ISO 527-3. Each of the cited values pertains to the minimum tear strength value in the
longitudinal and transverse directions of the film. The concrete selection with respect to tear
strength will be made as a function of whether or not the film-wrapped bale will be repackaged
for transport. In this context, possible materials include PE with a tear strength of 15-30 N/15
mm at a thickness of 100 yum and PAB with a tear strength of 150-300 N/15 mm at a thickness

of 100 ym.
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tow remai ns preserved by such a packaging. This is very inportant in the
case of filter tow Thus the noisture content will equalize over the bale,
and there will be no exchange of npisture with the environnent.

Pol yethyl ene filnms with a thickness of 100 pm have an_ approxi mate water
vapor permeability of | g/(n2 * d). In regard to the & 1 2006 st r engt h,
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propyl ene such as EVA etc., can be nentioned here. erltals which

s giresdquigitecof weldakiityl wi hentefealadliltplaré caljedthen'sanling tayedbinithe yollvang.alAed t he
! r?\l clzarrlwgcénas)(seflrposlm Iyt gF a fsglalllr%)g\'\faggf oﬁhis type alone or of a laminate consisting of one
or more sealing layers and additional layers, which are designed to provide, for example, the

mechanical strength.

To ensure that the packaging can be opened easily, the sealing layers can be
“peelable”; that is, they can be sealed in an inhomogeneous manner. An inhomogeneous
- ~aling layer of this type can be produced in various ways, such as by adding polybutylene at
certain points to the sealing layer or by sealing polypropylene against LLDPE. Another
possibility of facilitating the opening process consists in providing a tear-open strip in the
packaging film. This possibility is especially intended for films of low toughness. Finally,
projecting corners or the like can be provided, which are intended to be cut off when package
is to be opened. After the projecting corner has been cut off, air can pass into the interior of
the package, and the package becomes loose. Then it can be opened easily with a film-

cutting knife without causing damage to the package contents.
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filmcan consist possibly of a sealing |ayer of this type alone or of a

| am nate consisting of one or nore sealing |ayers and additional |ayers,
whi ch are designed to provide, for exanple, the nmechanical strength. To

énsure that the packagi ng can be opened easily, the sealing | ayers can be
"peel able"; that is, they can be sealed in an i nhonogdhdaume er. An
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pdkisapseshoulddadsably hbva la heat-sclaling {dyerfonl botbisidas (©ricensist exajusilyefof t he
nateEia% Ats.onlthe packaging fromthe inside. This type of closure is thus
vaHEN AReatsealing ' ED -t i I1min this case shoul d advisably have a heat-seal i ng
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Accordi ng to another enbodi ment, the welding or heat-sealing can be
acconplAsseeding to apathier gmpadiment, dhe weldiag for heattsealing cahbe mccemplighed o t he

exﬁ%hta \'Ngytageio ?crﬁﬁaaq{nnfe'dl srgam, which is known to the expert in the area of film
processing. This offers the advantage of being easy to produce from the outside, but the

ability of such a seam to withstand tensile stresses is less than that of the overlapping seam.

The packaging wrapper or film can be designed in the form of, for example, a one-piece

bag. The prepared filter tow in this case is wrapped in a manner similar to that in which a

‘ace of candy is wrapped. As an alternative, the film can consists of a bottom, a top, and a
circumferential collar. In this case, the overall length of the joint seams is increased, because
the individual parts must be joined together. According to another preferred embodiment, the
film packaging consists of a top and a bottom, which can possibly be fabricated, that is, deep-
drawn or made into a bag, etc., before use. Finally, there is also the possibility of cutting the
film into two interlocking pieces in tennis ball fashion. It would also be possible to imagine

other suitable ways of designing a film packaging within the scope of the invention.

If desired, the final sealing of the package wrapper or film, that is, the completion of the

film packaging, can be followed by repackaging the bale with cardboard, synthetic fabric, etc.,
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pa age "loses” its vacuumwth I's period. The packaged fi r tow thus
expands into the external packaging, but in corrparl son with filter tow

Bragﬁggﬁﬂ?daﬁ%ﬁ{’ﬁ@‘ 48 FREFRe Ao nting ¢f fam VTR Resieraidl e tikiRss 63 | n
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filmused ected,as,.a unct f the ze, a e wei ght of the

t HBRER e size §nd B blethy Bt odhTasist fbs packadd, B the dggrée't
compression, that is, of the packing density, and of the type of film material used. As already
explained above, a somewhat thinner film can possibly be selected when additional external

packaging, especially an outer packaging of cardboard, is used.

The compressible filter tow to be packaged is thus in particular made available in the
“timal block form. As a result, packages can be obtained which are especially easy to stack
and to handle and easy to store. The filter tow, which is in the form of cables, is preferably laid
in layers, one on top of the other, as already described in connection with the process

according to the state of the art.

The invention is explained in greater detail below on the basis of a preferred
embodiment with reference to the attached drawing:
— Figures 1a-1c show the individual steps of an embodiment of the process according

to the invention;
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pol ¥etylene and polyaraidee 3b shows a graph similar to that of Figure 3a,
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with a film2 and introduced into a pressing device 3, as can be seen in
ressure of,
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Figure 1a. In the pressing device 3, which is able to exert a pressure of, for example, 300-400
tons, the bale is compressed to the desired packing height . Then the film 2 is sealed air-tight

except for small area, which serves as a connection point for the suction hose of a vacuum

pump 4, such as a sliding vane rotary pump or the like. The interior of the region wrapped by

the film 2 is then evacuated by the vacuum pump 4 to a desired negative pressure. Once this

has been reached, the hose of the vacuum pump is disconnected from the film, and the

connecting point is sealed air-tight. As previously mentioned, the use of a vacuum pump can

be omitted if only a small degree of negative pressure is desired, such as that which can be
“tained by the expansion of the bale.

In the next step, shown in Figure 1b, the pressing device 3 is opened. The bale thus
expands again to the extent allowed by the size of the film packaging. The filter fow bale in its
finished packaging can now be removed from the pressing device and is in a state in which it
can be transported and stored, as indicated in Figure 1¢. The height of the packaged bale

depends on various factors, including the strength of the vacuum which was produced.

Figures 2a and 2b show another stage of the process according to the invention,
namely, the optional provision of the packaged filter tow bale with external packaging 5. This
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punmp 4, such as a sliding vane rotary punp or the like. The interior of the
regi on wapped by the film2 is then evacuated by the vacuumpunp 4 to a
desired negative pressure. Once this has been reached, the hose of the
vacuum punp i s disconnected fromthe film and the connectin oint is
sealed air-tight. As previously nentioned, the use of2 Junﬁﬁﬁbéimp can be
omtted if only a snall degree of negative pressure is desired, such as that

L bR et o BRESH Bt M Bl 1 A8
t wdiget eartiBoardal Tiewecybgs bheutssczeeps&katglnﬁg frigtenidieaka Rhd@n td fise Ekpdreangow bal e
inits finished packagi ng can now be renoved fromthe pressing device and

i $husmda not aeedite barax@lained incdetaderg.ansported and stored, as indicated in
Figure 1c. The height of the packaged bale depends on vari ous factors,
including the strength of the vacuum which was produced. Figures 2a and 2b

show armgilives ﬁé!ﬁt!?3§fshbhﬁgrﬁbﬁ§Qﬁﬁcrﬁﬁémégérﬁmhé@hhhge Ioweweqn the Pﬂfﬂérﬁes the
optional provision of the packaged filter tow balé ext ernal packagi ng

5 of paickages produgad bygbe pcfmesaeamngé@lthwrwentim baaed porthe h:sep:ﬁap%meofof

RGeS A BRNRR R R SR Ene Shr b i IE s IRRE fim 85
nqiugmee@b has BeyRxpaiduAlity of dsé@ix!mﬂ%ﬂ)ﬁﬁmfhﬂleﬁés dSabaf)dwﬁere'i&QWe@raephs whi ch

represent the chan e over tine in e properties packages produced by

mrme@bd@s obibhedaainaied im0 Futgwer&bl i8 roubaale@utow mﬂémuée “opary Asloandie

| d_of ated fil t hyl m de_The
%4% bibfida Eastieh ¢ AbHanhs T8 peBRius hiBSSERT piicBl M MR S4ed 8F ) 600
QU mﬁmma@ed* ﬁmfémameerseaﬁné|tyecc9e$antnﬁ,emaé>bbuﬁsé cﬂfsebaea hﬁﬁﬁl‘%tcﬁﬁbsf akm of
%r is only about 10 ar). can derived froma

thecmlght cxfme bals. dnmﬁlyast Hilae negahva/ere@se@mrtéema@améw baletwi@ppgde of

v RATGAE ot W AR ) o ) a0 o .

Prasreas thd hblyht erte BdletH2e iRedeasyll BYRere thanP@ sratinYhe Bambitinie Pafod! Ifeady
decreased by half after only a little nore than 100 days, whereas the

hethghales afehle hsastorehforiupctodweseasy orbraset thedaminatgd |’r"ulmtl$1§163eﬁ$ée to ke period.
t d f to t the | ted
fi"?rﬁ'fl Eecfﬁéfpéﬁeﬁ gh‘bgeggoa_ ore or up to two years or nore, e |lam nate

As can be seen in Figure 4a, the height of the bale can be decreased by increasing the
strength of the vacuum. Three different curves are shown in the figure. The one at the top
shows the achievable height of the bale as a function of the packing height without the use of a

- vacuum pump. The curve in the middie shows the results obtained when an additional
acuum of 0.1 bar is applied, and the curve at the bottom shows the results obtained with an
additional vacuum of 0.1 bar. Filter tow of type 3Y35 with a bale weight of 580 kg was
processed at a pressure of 370 tons. Under these conditions, an additional vacuum of 0.1 bar

can be produced reliably in about 60 seconds.

Figure 4b shows the height of the bale under modified ambient conditions as a function
of the strength of the additional vacuum, where the air temperature was approximately 40°C
and the pressure of the ambient air was approximately 0.05 bar higher than in the example of
Figure 4a. It can be seen that the height of the bale increases at lower air pressures and

higher temperatures.
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preferred despite its higher cost. As can be seen in Figure 4a, the height
of the bale can be decreased by increasing the strength of the vacuum
Three different curves are shown in the figure. The one at the top shows
the achi evabl e height of the bale as a function of the pac g hei ght
without the use of a vacuum punp. The curve in the n® the results
obt ai ned when an additional icuumof 0.1 bar is applled and the curve at
the bottom shows the results obtained with an additional vacuum of 0.1 bar.
Filter tow of type 3Y35 with a bale weight of 580 kg was processed at a

pr essunelatiinatéd it poidRyichE 8m8 golithideqith adRicRAEkd bﬁ’iﬁﬁro%i?ri—‘dimg‘ﬂfo 0.1

bar can be produced rella ly in about 60 seconds. Figure 4b sho t he
hlingy wasofsedhe trmaeﬁemmﬁy emhﬁd‘mnedt dessdribed atmvéi t Theniinawaa hieabsealed byof t he

A RPAM I8 cepIEBeviEhhle 3 FELRact BRs 0o 48 Pdab SR = RYSR e Beninansh,
0 oPWHH whb %P@{Eln‘frﬁé@ld thel ;S‘r%s§xar"ﬁ33ﬂe§’§|n i1 @EPadt870 |t6n§|ﬂqahli % s%??'THehat the

hei ght of t e I ncreases at r pressures and

t papkagingrests adile be honsidetatdy redunadiy swainis|ohtbé ppadesstargbading tmthepol yani de
W, t h e% t hi ckness of approximately 200 pmwas used in the exenplary
efhENURBnt descri bed above. The filmwas heat-sealed by hand with a sealing
device, where a collar part was joined to a top and a bottom el enent, each
of which was pretrimred in the press. The pressing force was 370 tons in all
cases. Aﬁmerdipgtwagbhh@r expesmeot)lacbdle of tves sameakeight with @ephdiingeeight of t he

oio00TEL RS WiEPRTH .p (Ainina Rh ! PR GRCR And debiaee WS BES Tana ©
| am9@d ehuf | Aﬁ@ﬂﬁe&ﬁé s‘%ﬁ%‘é@v@@%ﬁ%’b @ﬁ&%'tﬁ@ qqﬁt? OP\ét"ﬁ%!etgg%“QTé ffif,_shut.

After the pressing d was opened, e was 970 mm
THédeze were nod ngﬁsgasywlmﬂm«a the |packmcbbalea@,dwua9mf tiBy incdreasecindhe viokume

i I i t he bal t f

0 G AF inds i HauPripotive nresiubs of B 2 hat oresindng B 3a mbSollE T eacheq

ThiresdlRE VB P4 a4 RabRSd 2ThiHEshtNE eSS urbWPadI8te@bd Rith¥CHEMEN BPa
vacuum pump.

In another experiment, a bale of the same weight with a packing height of 900 mm was
wrapped in a laminated film of polyamide and polyethylene, which was then welded shut. The
interior of the package was evacuated by means of a vacuum pump to a negative pressure of
550 bars, corresponding to an absolute pressure of 450 bars. After the pressing device was
opened, the height of the bale increased to approximately 930 mm. The pressure in the
" *erior of the package was calculated at 0.42 bar, corresponding to a negative pressure of

0.58 bar. Again, there were no bulges in the packaged bale.
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I n anot her experinent, a bale of the sane weight wth a packing hei ght of
900 mMmmwas wapped in a lamnated filmof polyam de and pol yet hyl ene, which
was then wel ded shut. The interior of the package was evacuated by neans of
a vacuum punp to a negative pressure of 550 bars, corresponding to an

absol ute pressure of 450 bars. After the pressing de\ﬂl_rﬁ ? gpened, t he
hei ght of the bale increased to approximately 930 mm R 5 99 ure in the
"“erior of the package was cal cul ated at 0.42 bar, corresponding to a
negative pressure of 0.58 bar. Again, there were no bulges in the packaged
bale. 16 21 June 2006 Clains 1. Packaged, highly conpressed bale of filter
tow in block formw thout interferiQ@imbBul ges or constrictions in the top or
bottom surface of the bale, characterized in that: (a) the bale has a
packi ng density of at |east 300 kg/nB; (b) the bale is conpletely wapped in

a mechanisc fis: ' ; ' Lal, . e this
mat or i al Thaceckagee, gty BOMotdibed Hal bt fitch 3 9 bloic 571 RhinktiEhfg
\iﬁnm{;{]eswr ;cofisfrictitnes inctheam;dof)boun;msatfaéﬁofe&ecﬁale,lfm\abﬁtf erizadeinst??tf | at | t hat,

en the ale is plac a hqorizontal surface, a flat plate can
be press@qggg’aﬁtdﬂ‘l%s ?BBCUFQFRQS'&?%QB?%%ng 100 N acting in the
nor mal digankibale @%Hlﬂ’et@w&rp el in B%é&iaﬂld@ﬂly Qeﬁ@ﬁpﬁﬁ‘ﬁH#teléﬁi’é pacia ngn the
| ar gest rectangle whi ch can be |nscr|be In a vertica ojection o
bal énaterial, wherepthissyateriahhap bne o mare jainistwiiclars arr-mghhw'&larea‘pechb top surface

of ?@ﬁ %gl g,which Is located within the inscribed rectangle is no nore than
app Y Ply 40 mmaway fromthe flat plate; (d) the bale has a height of -

at | east (§)QRe top afd Botterh surfacebt the tile arsseflat that, wisasthe nd elb@d baﬂemsus t he
out si de pressure is present in the bale, at | east after it has

pac Piased ona herizantalsustiageng flabolate-san ke peasapd onia thedap of thqqiaaletbu@  DipRohas a
L TR G e ANSISbeBh ot e S ity IR SSUIESE IR0 0 N
d ailargést rebtalngtawhlcla ednibe inseribeidtin laawrtica) podjectipnvall thenbale onto the pressed-on
plate, at least 90% of the area of the top surface of the bale which is located within the
inscribed rectangle is no more than approximately 40 mm away from the flat piate;
(d) the bale has a height of at least 900 mm; and
(e) a negative pressure of at least 0.01 bar versus the outside pressure is present in the
bale, at least after it has been packaged.

2. Bale according to Claim 1, characterized in that the bale has a film with a tear
strength of at least 10 N/15 mm (measured according to DIN EN ISO 527-3) as the packaging

wrapper.

3. Bale according to Claim 1 or Claim 2, characterized in that it has a packing volume
of more than 0.9 m® and/or in that the packing density is more than 350 kg/m*® and in particular
of less than 800 kg/m?.

4. Bale according to Claim 1 or Claim 3, characterized in that it has a height of at least
970 mm, especially a height of 870-1,200 mm. '

5. Bale according to one of Claims 1-4, characterized in that the packaging wrapper is

a film, especially a film of plastic.



-of nore than 0.9 nB and/or in that the packing density is nore than 350
kg/n8 and in particular of less than 800 kg/n8. 4. Bale according to Claim
1 or daim3, characterized in that it has a height of at |least 970 mm
"especially a height of 970-1,200 mm 5. Bale according to one of Clains 1-4,
characterized in that the packaging wapper is a fil®dl $ape086ly a fil m of
plastic. 1'4 21 June 2006 6. Bale according to at |east one of the preceding
cl aims, characteri zed in that the convectivel y air-tight joint is a seam
desi gned 0 _be i rmeabl e to convection ajr. 7, Bale accordi ng to Claim®,

charact er z@éq e E‘Q fhat '&??t?%@rtﬁﬁﬂ?‘@%ﬁ'\alr@s-éwﬁ@@dn atdher | appi ng

g[la]; acteri ze '§]r-t t?ﬁtg%a)%?waﬁggiéhefag o% ﬁﬁ;ﬁémﬁ)&% sur%dgge oﬁ?ﬂ'lengarlea:/\hnfch

is within the |nscr|bed rectangle S no nore than 25 mm preferably no rmre

Lo pr ocotn PaRCHGRRHEN teiCiamd. sRaBicleiaga i sl 4FS ERGMAPITRALIS RERTL & Hfeat-

pol y%ﬂy@g@;aﬂﬁwgpmﬂwm or of nodified polyethylene (LLDPE). 10. Bale
according to at least one of Clainms 5-8, characterized in that the packaging

wrapper is a lamnated filmwth a | ayer of polyam de and a | ayer of

pol yet hyl f ' oAl 0B,
Chay act o 26818 Frpfilbd 1 EC8RE 1 otin@ prectiilo AN pafdABHTH A d08 of
appr tbwel @f theliop-sitface of th‘e%alBNlﬁclausmﬂttﬁh the inecriied eetingtenis rf morethan
prec ? char ac | ed in that it h an addi tional transport
ack y / tn that it is also
b S faaply g gk Away i thes i igle

wr apped by straps. 13. BaI e according to at | east one of the preceding
clains, characterized in that the negative pressure, present after
packagi ngd. Balesaccoeting twallieasi-oneefitbe prededing /Clainie So8 cbaradierized indhatdtbed.

| eastinbehs B aOTENROR s fpoiatb ToP S nirdon T R AweodHED R ccs St eps:

10. Bale according to at least one of Claims 5-8, characterized in that the packaging
wrapper is a laminated film with a layer of polyamide and a layer of polyethylene.

11. Bale according to at least one of the preceding claims, characterized in that the
packaging wrapper has a thickness of approximately 100-400 ym.

12. Bale according to at ieast one of the preceding claims, characterized in that it has
an additional transport packaging of cardboard or synthetic fabric and/or in that it is also
wrapped by straps.

13. Bale according to at least one of the preceding claims, characterized in that the
negative pressure, present after packaging, of at least 0.01 bar versus the outside pressure is
released.

14. Process for packaging a filter tow bale, especially according to at least one of the
preceding claims, comprising the following process steps:

(a) the filter tow is provided in compressed form;,

(b) the compressed filter tow is wrapped with a packaging wrapper;
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(a) the filter towis provided in conpressed form (b) the conpressed filter
tow is wapped with a packagi ng wapper; 19 21 June 2006 (c) the packagi ng
wrapper is sealed in an air-tight manner; (d) the |load on the wapped bale
is released; and (e) a negative pressure of at |east 0.01 bar versus the
outside pressure is produced inside the packaging wedp uneap% whi ch t he

| oad has been rel eased. 15. Process according to Caim 14, characterized in
that the negative pressure is produced by the natural expansion of the
conpressed filter tow. 16. Process according to Caim114 or C aim15,

char act eq¢)ard pabkading vira@péragaéaiéa in BA @Fighe Manneroduced by exhausting the
air. 17. Process according Claim 16, characteri 'zed in that the air is

exhaust eddMheioacen th%W[ﬁRﬂEde%tﬁI@lﬂ%Gﬁpaﬂdw Process according to at |east

appr oxi mO A JegAie RgeSsIEdt oot Ol on bak V815,86 Bt pref RSl Whadloas, ocoss

accamside thet pncElagungwm&ppeh&omonmch theslload Hasddeen rekaskdve pressure of
approximately 0.2-0.40 bar bel ow anbi ent pressure is produced. 20. Process
according to at |east one of Clains 14-19 characterized in that the

packagi NqsWrRpEss éc%o?d?ﬁé %l CRImV, ‘éhﬁﬁc&fr‘z@nne Fhe Hggalﬁl%gﬁ‘%héurw in such a

way as to forman overlapping seam or eam rocess according
t o @rodusedibydhe natural expansion cfdhe chmpeassedifitedtawn that a filmwith a
perneability to water vapor of less than 5 g/(n2 * d), preferably of |ess
than 2 g/(n2 * d), nmeasured according to DIN 53,122 at 23C and 85%rel ati ve

humi di ty 16] Proced fteotding tPSREMINAG QlaRRAS! charbciétizdd tfthaP iife Aegatieocess
accordi n? to at | east one of Clains 14-21, characterized in that a filmw th

a gREessergisdppauesd by exhausbing thevals. 10, 000 cn8/(n2 * d * bar) for air,
nmeasured according to

17. Process according to Claim 16, characterized in that the air is exhausted with the
help of a vacuum pump.

18. Process according to at least one of Claims 14-17, characterized in that a negative
pressure of approximately 0.15-0.7 bar below ambient pressure is produced.

19. Process according to Claim 18, characterized in that a negative pressure of
approximately 0.2-0.40 bar below ambient pressure is produced.

20. Process according to at least one of Claims 14-19 characterized in that the
packaging wrapper is sealed by welding or heat-sealing, especially in such a way as to form an
overlapping seam or a finned seam.

21. Process according to at least one of Claims 14-20, characterized in that a film with
a permeability to water vapor of less than 5 g/(m? * d), preferably of less than 2 g/(m® * d),
measured according to DIN 53,122 at 23°C and 85% relative humidity, is used as the
packaging wrapper.
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DI N 53,380-V at 23C and 75% relative humdity, is used as the packagi ng
wrapper. 23. Process according to Caim?22, characterized in that a film
with a gas perneability of no nore than 200 cnB/(n2 * d * bar), preferably
of no nore than 20 cnB/(nm2 * d * bar), is wused as the packagi ng w apper.

24. Process according to at |east one of Cains 14- ZSZIJM%&@% zed in that
afilmwth a tear strength of at least 10 NN15 nm especially of at | east
100 V15 nm (neasured according to DIN EN | SO 527-3), is used as the
packagi ng w apper. 25. Process according to Caim 24, characterized in that

t he tear 22.rRRmogess ascartingdea st lead0onélol Glaims (14e2t whadacierizeddn thatt2ofilBt WitkEN | SO

527-3). 26. P ' t | f. d ai 14- 25, h teri d
n b PRmenBY oL o6 ESTedher apoR G TGHE 8- Balfof Al Meage AreSRIER y of
at | pae53,380-\kaf 280 andP5% retslivenomidiy, is used as the packaging wrapper.

23. Process according to Claim 22, characterized in that a film with a gas permeability
of no more than 200 cm®/(m? * d * bar), preferably of no more than 20 cm*/(m? * d * bar), is

used as the packaging wrapper.
24. Process according to at least one of Claims 14-23, characterized in that a film with
a tear strength of at least 10 N/15 mm, especially of at least 100 N/15 mm (measured

according to DIN EN 1SO 527-3), is used as the packaging wrapper.

25. Process according to Claim 24, characterized in that the tear strength is at least
200 N/15 mm (measured according to DIN EN ISO 527-3).

26. Process according to at least one of Claims 14-25, characterized in that the
process is controlled in such a way that a packing density of at ieast 300 kglm3 is obtained.
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