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Filter Tow Bal es and Process for Their Production Thgy i ertains to
. a packaged, highly conpressed bale of filter towin ﬁ“%ﬁmmmmmm»hﬁ hout any
interfering bulges or constrictions in the top or bo bal e and to
a process for its production. In the production of fiber'¥8®% for use in
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uni form | ayers over the cross-sectional area of the can, %00%_ e novenents of
a laying unit, which noves alternately in the | engthw se and crossw se
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hei ght in the can. Package wei ghts of several hundred kil ograns are
conventignal in . this area. A highly conpressed bale and a process for the
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| ayfer #s weoductioper i nposed. After it has been conpressed, the filter tow
package is wapped with packaging material while still inside the pressing
device and therefore still under conpressive stress. The pressing device is
then opeRare pRERICIOR! of fibeP td #r ddtin/hhkifl filteNrRRCHR

"bale", is _hgpd t oget her by the packagi ngbmat er(lﬁb;f %Sgﬁﬁtﬁg‘:‘jﬁgﬁ@& ng
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conpressed filter tow |leads to a pressure on the packaging, this pressure
being exerted primarily in the direction opposite that in which the bale
was conpifessertentlof theloandshith has beeer filkglan ithistwiy ahemeopiprededdinakage and

thus tq unde 1rhgglei bul ges at the top and bottomof the bale. |If the
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the difficulties associated with strapping is descri 52.
| n SEARRHORIean pHhesive candvayrthetia falirice whititisaaieskdiby, Hos exapple, | \sle as

[ t I f _a.probl han th NStLictj whi ch
caianiie. A eRngRCor BsfaRenl HRR BB Beiman il 280! 835702, and
ev35,819. apredrrhalicrs of arfillewtew pHeRage Wrappedith syneidR! fbRE 88h beSoliRd il fhe
packa% of filter towto use inliners between'the filter tow and the

t

ab&PE nreﬂwt%&%@ﬁpd&qwl \eigprtionabqyh the: RengabigtRackaging fon&hodlia ner
ot BT T Bublcriey, RHCORACABLABHIN, Ahe-BRTESe' 0-00ThE Fibibum The

patwadgiterthmes of paskagiru@idujreamnadditionalfstiappiy. pi eces, which are laid

| oosely inside the external packaging. The task of the invention is to
provi de a highly conpressed bale of filter towin ideal block formwthout
the bul ges which interfere with the transport of the bales and w thout the
constrictions in the top and bottom of the bale which interfere with the
pay-out of the filter tow, where the conpressive |oad to which the packaged
filter towis subjected is reduced, so that in particular the bursting-open
of the package under the effect of internal pressure can be al npst

conpl etely avoided. The task of the invention is also to provide a
correspondi ng packagi ng




process. 2 These tasks are acconplished according to the invention by a
.bl ock-shaped bale of filter tow according to Claim1 and by a process
according to Claim14. The object of the invention is therefore a packaged,
hi ghly conpressed bale of filter towin block formw thout interfering

bul ges or constrictions in the top and bottom of the bale, which is
characterized in that: (a) the bale has a packing density of at |east 300
kg/ n8; (Phe hipesiutipackagingradsetibby abbaeRefict o dotedi@niseabt ¥ny strapping suffer
sel f-supporting, elastic packaging material, where this material 'haS one or
norfeondnea psokipinctihak radtesithe pregaureonihe bajrebas bees selpased ahthesnd ptihe he t op
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are also a source of trouble. Even when the bale is used as intended, these
constrictions cause considerable variations in the puff resistance of the
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t he b&é accordi n% I(o the invention is a vacuum packed bale and thus a
vadlil ﬁfcﬁﬁt&@%lﬁ’ (“88"Bhat familiar to all consuners on the basis of daily
experience. This is not the case, however. The goal to be achieved with the
bl ock- shaped bal e according to the invention is to create a defined shape.
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The geonetry of the bale according to the invention is described by feature
.(c) of daim1l. The distance of the individual points on the top surface of
the bale fromthe plate can be determined, for exanple, by using a
transparent plate and by determ ning the distances between the individual
-points and the plate by nmeasuring the reflections. As an alternative, any
ot her continuous nethod of distance neasurenent can al so be used. Wthin
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adhesi ve | abels, which provide information on the content of the package,
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0. 01 bar and which according to an especially advantageous nethod is in the
range of 0.15-0.7 bar. Because of the air-tight seal of the package

wr apper, the negative pressure thus



produced inside the region surrounded by the wapper can be maintai ned.
.Thi s negative pressure reduces the pressure which the elastic restoring
force of the flexible material exerts on the packaging fromthe inside. For
this reason, the bul ges which normally develop on the filter tow bal es
-according to the state of the art are avoided. It thus becones nuch easier
to stack the packaged bal es thus produced. Because'the nmechanical pressure
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to adjust the desired negative pressure with a high degree of accuracy. The
air can be exhausted by neans of, for exanple, one or nore vacuum punps.



These are first connected on the suction side to the interior of the
-otherwi se air-tight package and then put into operation. After the desired
negative pressure has been reached, the punps are disconnected fromthe
package, and the exhaust connection points in the packagi ng wapper are
-seal ed air-tight again. A conbination of the two previously described
enbodi nents offers the advantage that the evacuation tines can be kept
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and 75%relative humdity. As a result, it can be guaranteed that the
-vacuumw Il last for a sufficient Iength of time and that the package will
not becone | oose and will remain as conpact as possible. This range,
furthernore, is covered by standard commercial filns (e.g., PA-PE

-lam nates). It nust be enphasized that no air is transported by convection
through the film mass transport occurs only via diffusion across the film
Thesor/tnlat esinhérdarahthedefons |gaeram@biivetfiimadsh @ siedd Ot rausts®efiphagizegnal ogous
to anbient air (approximtely 78% N2, 21 %02, 1 % other gases). The only

i mpwwewsr, that trassper parkraing &f this ineyistotrmendriereaithinitte scepe okihgen and
nitiﬁ\?@f?{ﬂ:nln addition to filnms) it is also possible wthin the scope of the
present 1nvention to use other air-tight materials which fulfill the above
conditions. The perneability of the filmor other wapping material to

wat er vapor shoul ? rJoref erably be | ess than 5 _g/gmz * d), preferably |ess
than 2 g Rqreroceayor%@ggw %@E%W@%Bm?@%PW'BQ,QﬂE inwgption comprisgEthtd 85%
relgd el he perneability to water vapor is not relevant to the
sheafgreléoéﬁgrﬂrtgb%u%%ttepgh of the packagi ng, but a packaging which is

i nper megb) thenfilterdawyis peearedbniconpsesdan foaner vapor of fers the advant age
that the oduct noistyre content of the filter tqow remains preserved by
such a dg@b}jﬁ‘g?%preﬂﬁpglﬁltgrmgﬁ VraRRadawth PACKRINGAYB: of filter tow Thus

t he noi %&Bk‘a tyy P TOIVET TN 4-F : bal e, and there will be no
exchanggkgghpe I st grgewﬁpk)%rt he é%%?}rg@g’nétﬁ%l yethylene films with a

t hi cknedd) tife 1b@d adntheawv@ppeddmie exieteasedwat er vapor perneability of 1 g/ (ne
* In regard t0 the chani cal strength, .the. package wapper or film
shahineh du Feafi i, b8 VR s Beer srsia el iomeisDRTesinn 2 ket Prersurds
M VR iAbiE i jah of nore
e R P o B R B o e ol e
valageordieg tapnespecialy advantagaous aretbod émigtthewahge of A. 15@.7 kargi t udi nal 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 fil mw apped
bal e wi IBedaeiseepaltkapaight eeal sfans P@%a%é Wrappér, BRNhEgativensressidesthggt eri al s

include PE with a tear strength o 0 NV15 nm at_a thickness of 100 pm
andresdigcsd ingide thedpgionrsitpunded bysthesw@prel sambeanaintainedk Tbissnegatived pm

10 I i.C fil: i L= L] | ' f
oo PEH e T8RS B by el R e blhsll redtBling Firck M She nEkblb i B BES),
netonl thexpabkagingtfrarg tiseldisids Rocthd redbonl tHe mpegwh‘rd:mblmrﬁéliyi@ev@éﬁ on thad
a! m num Eolel s have been found to be especially advantageous. This |ist of
fi ITHET oW RBesiascaeing i tresiate ekigart ataveidedy drthusbesagesdnuetheasier to
ngAeE facioen balts ihls BroducBd BECAE BEMEGIAE dpSurkBorfE AT IC T,
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o} ness i.S, i nportan or e nmechani cal ,stapili of, e film is
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etc., can be nentioned here. Materials which satisfy the prerequisite of

wel dabi ity or heat-seal ability are called the "sealing layer"” in the
f ol | owi dde 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



filmcan consist possibly of a sealing |ayer of this type alone or of a
-lam nate consisting of one or nore sealing | ayers and additional |ayers,
whi ch are designed to provide, for exanple, the mechanical strength. To
ensure that the packagi ng can be opened easily, the sealing | ayers can be
-"peel able"; that is, they can be sealed in an i nhonbgeneous manner. An

i nhonogeneous sealing | ayer of this type can be produced in various ways,
suclrappebys seltledovHneliviewtiy lidige te E skRigdevitet Thiserhbedinft bfferd fger or by
seal i ng polypropylene agai nst LLDPE. Another possibility of facilitating
t headygatageythat Srecestiredqireresssisi gpmpletadaatraysingtecleeatigan strip in the
packaging film This possibility is especially intended for filns of | ow
toughness. Finally, projecting corners or the |like can be provided, which
are i nt dotdedlsd pobsiblito efrhpralaenhe fit&e@ atsa bepHetd BRItieH.as/d pAfpdrA®ry step.
projecting corner has been cut off, air can _pass into the interior of the

padR e caggdthenrresanwpsersasdiiamiaw|ip pEvidedhwiini auxilizryrackpeingd whishiognwi th a

1] . : . AS
e Gist oEetain el i SBTHIBIRRT IS ot e RAGKARQ FERR MErrd s Ve
Thizuxilidpy gaokading s mnsovdts thel camipagssddfiiter thwe lie wirsppsd Withdhé paciéage
heat-sealiggldevLce. O course, other suitable nmethods for sealing the

pack2EPRE the nedative Rressumisrieduaed) antthespagkage yyigppraeistsaalesairtieht. This

or L . . : - P
ook aoodfert herd GRERNarkiye FRtue BsRRT I Ba Rt heis afclatiiy
guesicaanre tidentiregprosess ismptaompsettidnal itsdocatiora clnoagdifiom ebe ducatioexefithee) in
such a.way as .to form an oyerl appi ng seam An erl appin eam can absorb
coSsrSitg G¥Fls i dghraaskl pad Fusrecite INeredireRs OhIERACIREAVENERIS Wit Brapact to

t 0gRé RPblica|dredH the PERRabE WrlSpdr, BabhysP e aaRfestal Bad a%\é.%gsib;e 5% all
package should have a |'eak and thus the full elastic restoring force of the
matségdesain thetpackagingestatinrkagi ng fromthe inside. This type of closure is
thus very secure, and the filmin this case should advisably have a
heat - seal ing |l ayer on both sides (or consist exclusively of such a

heat - seahicoftrhddtethe sAREXTIhSErt! theaiigd Bﬂhe%@@éé‘ﬁéﬁord?n@eco“tﬁ$ tHvamtieh

heat -seal i ng can be acconplished in such a way as to forma I'nned seam
whireekessit passikietto aliftinatephetiniineriniended 4o pfotett thehale osi noptamtinatiasf érd s

sudre BBty AT o e el WP bR Bonet bend B T
ovealckhagingg seam The packagi ng wapper or filmcan be designed in the form

of, for exanple, a one-piece bag. The prepared filter towin this case is
wrapped in a manner simlar to that in which a piece of candy is wapped.

As I e, [ e i . . :
Gi v ount o S VE prp e e B AL il i e BlodsScoBling o B i8N an bearms
i s obtainededarihecwaps Abeoriditd to aluebpedalyssimpié ehtbddineat] the gegatve .
‘According.to anoth referred enE di nment, thg filmpackagi ng consists of a
Loprenring ingeneaedpy Hie eXpAnsiaR phiRg smpizseed Sitewtow maena, Adesg Aler or

. , e . i L €
e e e A R S S S
wogkdled aiotight, fusexternal ppessiagionethetpackaged meieraliaysleasedieAs gniesgltathli | m

i i thi . f the i i Lf desirgd he final i

o TAHBEAebE Tpddf 17 BREte bier e BEOR 0E 15 o Sb B estommlcro m
paBeeaisg of tinbredse! ih Mg Jokirne epmekstiage! Aachative Wéw&aé@a%é inside the
synthetic fabric, etc., 12 whi ch i's placed around the film I's has the
r e£RQION SHIMOHBd e S e wiappe hEhe package singishprefenably selettadisothakihet hat

t hi ' fi b | oy | t. b
Ao 1Bl Sou SBRpBLBRII SombleRvoat ¥ s3Todahp e lointieg By wi tni n
t hevrappgres atill chepressyt oo cetthintere e invide fHRPFEHAGE dnsaftts9d Fitiglescr i bed
above, it is possible for the film packaging to be designed intentionally

wi BKPRREIRN.oThis ¢ghedisent has thaadvanigedhat ne adgitiesslimeans asetequitesidtowi t hi n
on A e ' . In ot her r.ds, the
padraS e A Gatiel oS ETRE T eRe o TS Es o ESRY bl R PRI b ¢ hus
expands into the external packaging, but in conparison with filter tow
packaged according to a process of the state of the art, its has |ess
pronounced bul ging at the top and bot4om of the package. The filmused in
the process according to the invention preferably has a thickness of

approxi mately 100-400 Nm where a range of 200-300 Nm and especially of
250- 300 Nm has proven to be especially suitable. The exact thickness of the
filmused will be selected as a function of the size and the wei ght of the
fiber material to be packaged, of the degree of conpression, that is, of
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The invention is explained in greater detail below on the basis of a
-preferred enbodi nent with reference to the attached drawing: - Figures 1
a-1 ¢ show the individual steps of an enbodi ment of the process according
to the invention; 13 - Figures 2a and 2b show an el aborated form of the
-package obtai ned according to the process of the invention; - Figure 3a
shows a graph, which represents the change over tine in the properties of a

package Mﬁoadlngdomcd‘fe)‘imbommdm which&as b usdreas anerternativel érag & use of
polyethylenef|I - b shows a graph simlar to that of Figure 3a,
whiddditiggplo toe RFSV'QU{S'é(rﬁ%&f'BGd N?r'ﬁﬂf@#h%Bﬁwwp@ﬁéu%ﬁ Rredycad eeexbalstingr e
r
Dt o B RHr Sita Syl by ek 3F 11E Wl SEL BT pHE e fe
andnaturaly Naeuulrb deisavibed alboaa $aome/@lstalmadc Ht isl alss poasield e this hadthoon shagjust
between ad {1 al vacuum é ELEPE& ht _.of the bale at el evated
erfgerdﬁﬁ? ”&Ha Y%El[ﬁ?é-&f% 9 ree\0haPeHEFY-a conpressible, flexible,
fibrous material 1, which is f| lter tow in the present case, is wapped
with a film2 and introduced into a pressing device 3, as can be seen in
Fi gur e 1The air can e @rresstadbylewvars o, forexampls, crig er morexacdyumn pplnmur e of,

f 300-40 he. bal. to . the.d d
oS e st Catnepiad o8 e, SUdigTtide 1§ e Reral dht SHtiaisae iR CkagRon
Serastheh fut GRBEperatsh. PAftEE thtecaesﬁr'aa rﬁ!{%‘tw(@%r@&iﬁe%fasaoééﬁ%ﬁﬁh@d’ NMReHunfptch

as a slidi'ng vane rotary Eunp or the he interior of the region
wr @ip alisappnentedifrormtbe ipackage, andihexbaus cemmrectiaonaintsumthe paskagingsi r ed

ne “Eé%hﬁ e§%%é$lag%1q(iﬁ€tg%hsmhazngeteﬂereached t he hose of the vacuum punp

A combination of the two previously described embodiments offers the advantage that
the evacuation times can be kept short, because the negative pressure is obtained by two
different measures, which can be performed simultaneously. In addition, the necessary
compression forces are smaller, because a larger packing height can be selected, where the
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 completely 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



“connecting point is sealed air-tight. As previously nentioned, the use of a
-vacuum punp can be omtted if only a small degree of negative pressure is
desired, such as that which can be obtained by the expansion of the bale.
In the next step, shown in Figure 1 b, the pressing device 3 is opened. The
-bal e thus expands again to the extent allowed by the size of the film
packaglng The filter tow bale in its finished packagi ng can now be renoved
dkagepmetich ban Be\dbtginagd lh@rela@m? thé ﬁ\kﬁatﬁe phégsire bisoaPet e per t ed
an stored, as indicated in Figure ght of the packaged bal e
ded@dugmgﬁhe&umﬁs It astsd also bentamnnnt@ ¢ml@raen@tho\mvarhmambumwa highems

e 4G e 1 iR aBR et g TR e e ufred 6 sebidiRi: ARRFed (0w °

bal reegaitive ppassureal packaging 5. This 14 can be provided in particular for
t he purpose of transport and can consist, for exanple, of |ightweight
cardboard. These types of outside packaging materials are known to the
expert f s 3a and
30" show gt e hPeReaREgkekpep B g M Hifckls Hetdind el fe inveiofiac” o

pacdcagesnatt, dtos hoedd bg selexted oo disat the @@sdeﬁgtab)lltyhﬁ thenpeotiuiced riegatide preddige
use of .a fil m of et hygene and of a |lamnated film of polyethyl ene and
orbered ek

pol Q/&hile fm%t apicphstapility guthe p@&kﬁag\gaargaw%@rﬁﬁe@ab@en%ndmg on
FERrSIE PhieelBThACHR 4nd o B khh St 858 AR TRERMY Sl \0F

dertimewilf uswally uauyrpahmsmnadéwtdwstam spvapalanonths orepen years: escuordinglypduced
|r]he c&‘s&gof the lamn tlg.d fil Erapgeremal ns essentially constant over the

coJ 08 VI JEG ST R IR 85 LANRE HBRE the height of the bale. In

contrast, the negative pressure in the case of the bale wapped in

pol yet hyI ene filmhas already decreased by half after only a little nore

than 100“@@?@”9%@%@%%#1@@’(gmeferablyraaﬂInabéphlaethyi&rreeersraddtﬁlyednore t han 10

C enlye¥iehe Fhich AL BTG 8 LE b b8 Yisek & Breuaciagd iiegPer LaPRSfobe «
hi glegisitg polyetifiesd@wiieh %ﬁ@du@eﬁ"mbﬁ hif‘bﬂht pr‘é@@uﬁ,ﬁ'LQD‘EF‘)fs thEQiééfﬁ rfatieafore

decreased_by increasing e strength o he vacuum Three ff'erent curves

ar dowitsiaRsity ﬁob’ﬁéh)fl(?@wvéth arlieay rﬁéﬂ-@tuﬂehé\ plastie fitaof th1@ tmﬂwfé&ratihe adyagtageof
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vacmnn veof stforlg had is thepgipte emtam@éspé@anyxfaeemlvélly%\watc@mgsawnééﬁand esults
obt alqued wi th an additional vacuum of 1 bar. Filter tow of Pe 3Y35 wth

ahﬁg‘ I qeangilies of Pagkrgey Merﬁﬁo%éaeé’ft@ W@WB'QBfPQ}m&bdﬁE I "
| n o ?8”@%%%%“‘@38'&?@8%@'@%%?P‘%f S e e BroPocP ARG RS 'ﬁﬂ?d: fied

anieixeeed adadiwéekss as a function of the strength of the additional vacuum
‘where the air tenperature was approximately 40C and the pressure of the
anbi ent air was approximtely 0.05 bar higher than in the exarrpl e of Figure
4a. It %narbﬁltér‘ﬁ%ﬂvé hels fdsaidle=alhnt gebt]@lytiélu%e'dﬂ'l%gﬁ qéﬁf ?ﬁ‘@r fair
pressures and hi gher tenperatures. | am nat e m o yet hyl ene
an@ownydma@d mlyéﬁhﬁ'eﬂﬁlaskthemwagap\pap&errraﬂasyarﬁ(mtexlm Mauuaelded yteheery

b heat | ed .by hand th
o B Bl ey 26 B o R e, i R S e A VB ATETHIE
el egmie, keﬁﬂ@bn@ﬂ‘an%wﬂ”lam ;@é@dd | THE @olyaniibe IéVé?%frefeTQﬂ Péﬁr%%bﬁ& force was

370 tons in all cases. The p costs coul d be considerably reduced by
nedRBrXiMately oefdbe |%@mﬂ‘t@|,| tﬁg ncqutgrelena\}@rarﬁmromlmm to anot her
experinment, a bale of the same weight with a packing height of 900 nm was
wrapped in a lam nated filmof polyam de and pol yet hyl ene, which was then

wel ded é"hatgasﬁpfetrmedbmy pf BRSpAckadeMvieppeRss ﬁllm?&ﬁdbr id E@f@@bmbsgfthéMo lae
re were no bul ges an \g,herelnt e bal'e. By virtue

of C%ém mcgr eQ%f Prﬁf%rﬁély\/'%wmrb?o@ RE “ichsbag, arméeuam @org piefgaably dess
232, b
RS TLIC cAfIREL S PBa). THESETRANE f&é@g’uﬁs Bl M DN Sy ey

vacuum punp. In another experinment, a bale of the sane weight with a
packi ng hei ght of 900 mm was vvrapped inalamnated filmof polyam de and
pol yethyl 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,
correspondi ng to an absolute pressure of 450 bars. After the pressing
devi ce was



opened, the height of the bale increased to approximately 930 mm The
-pressure in the interior of the package was cal cul ated at 0.42 bar,
corresponding to a negative pressure of 0.58 bar. Again, there were no
bul ges in the packaged bale. 16 Clainms 1. Packaged, highly conpressed
bale of filter towin block formw thout interfering bul ges or
constrictions in the top or bottomsurface of the bale, characterized in

t haind 159 r'el”aelvéatnlumlb@ﬁ Asm@sungn dan et guarhnidled thasthe3HE ukiend Wi 1abbior tahe
bale is conpletely in a nmechanically self-supporting, elastic

padikififien |@r@9t8rqfé'me ﬁﬁ@ ﬂéattthe Pagkeee Wil notkecomee inosernd Wil remainasch ar e

£ hiSOar 2 potslefie Dffls faRoE IFEIHBR, 1 E0erdB P aAREIP UGG ARETR G o
SUFARE |am|ﬁhm~:) pltmmtmmghas@adenbtcrm air i eahsportdd b%@o@@écﬁlohymﬁndg(hrtﬁ@ of

10Q. N acting in the normal direction on the center of the bale with the
r edini masstt Panﬁppﬁlqs:cyrﬁeomlarvg%gtffuls@@t%mgs%thmﬂlsh the vBliesradicatggdfor n a

Vel RaLAPhRASIRR O oldin Rk PEhohOES RS SRR BBl Sumlel 98BN O

area of" the to surfac
| néZdt% lﬁbdﬂ/eotfmngbees)s Tre onllyemplmatanamiuex anatedse y@tammwayhé permealilifyl at

I di d 1, t ' hat the bale h
padR /551 ANEEN BPGRDy U BHAROD 18 RS o P PRESBIR I hErRspp of §vBraperhan

35GhVeHtiBR t8NAettRECAiRLiGMt Hﬁ%&lél@%l%lfh%%b&e o ﬁlo‘ﬂ%cor ding to daiml

or Claim2, characterized in th It has a height o [ east 900 mm
especially of at |east approxi matel y 970 nmm 4. Bale accordl ng to Caim 3,

characterized in,that s a height of approxjmately 970

Bal e acasednaIg g Ber e WS fathet Sroping JoRlef AL EavAIet vARer TS AERaGAtly

W @Rpess tards E;y hif* @S B%féﬁdﬂl |e%sfthéﬁnzcgl(rﬁ* agh, 'rﬁea@ure@aéc‘%o?cﬁﬁé’w DI 53013,

| east one of the receding clains, c haracterized in th
Part 2, at 23°C and 85% relative humidity. The permeability to water vapor is not relevant to
the shape-giving function of the packaging, but a packaging which is impermeable not only to
air but also to water vapor offers the advantage that the product moisture content of the filter
tow remains preserved by such a packaging. This is very important in the case of filter tow.
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
have 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 627-3. 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 um and PAB with a tear strength of 150-300 N/15 mm at a thickness
of 100 um.
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convectively air-tight joint is a seamdesigned to be inperneable to

- convection air. 17 7. Bale according to Caim®6, characterized in that
the air-inperneable seamis a heat seal ed overl appi ng or finned seam 8.

Bal e according to at | east one of the preceding clains, characterized in
“that 90% of the area of the top surface of the bale V\/nich Is within the

i nscri bed rectangle is no nore than approximtely 25 mm preferably no nore

t han apphodnanaleblastio filfis witheair-baeariders lsath Rlsdhpersbf p%Wa?mééCQdSI?éﬁﬁrt& at
| east one of the preceding Clains 5-8, characterized in th

cor%thxlﬁgedﬂnsﬂ@'gﬁmquewémeés(ﬁé@+é)| cpryNILrDaEnef@ll oyiderpsating sucheisyecogtingnel
(L )alumnﬁﬁa&ﬁdg‘c&grgh@%lﬁrﬂn%#&%ﬁ%a\% e%fogn%'tg}q %%eerm racterized in

t ha 'Wrapper m nat mW th pol yam de

ancbca/anOLxsf Tdﬂi; Yist dhfliesds ndfto Bekensidemdiéxitaustival hdve@sdr. %a@%etdﬂﬂwe
precedin | ai s, characterized in that the packaging w ap {) has a
t hi 'Hm%@%agﬂ'tyagfptmillfﬁ'épéw afgafuoteqtipn.ithat sa peotgeiiert agaigst hedntrusiagtofone

of r r
o S8R RORTQuAS TSI AALKS AR CAl 0By obB AL i o g
at paz:kaged meatefialsheA pe&amdough mbss isEmpohtantfur ¢ié resthanidahstability bfthal fim.

(i Pr.o e P nﬁngagi ng a filter tow bale, especially
acga's)ﬁlp & '§t‘ﬂfeé% £Spgeia YPQ ¥§FE€8di ng clains, conprising the follow ng
process steps: (a) the filter towis provided in conpressed form

One possibility of obtaining an air-tight seal of the package wrapper or film is to weld or
to heat-seal it. Accordingly, the selected film should preferably be weldable or heat-sealable.
In this regard, favorable film materials are those with low melting points. For example,
polyolefins such as polyethylene and polypropylene or copolymers with ethylene and
propylene such as EVA, LLDPE, etc., can be mentioned here. Materials which satisfy the
prerequisite of weldability or heat-sealability are called the “sealing layer” in the following. A
film can consist possibly of a sealing layer of this 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
sealing 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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(b) the conpressed filter towis wapped with a packaging wrapper; (c) the
- packaging wapper is sealed in an air-tight nmanner; and (d) the | oad on the
wr apped bale is rel eased. 18 15. Process according to C aim 14,
characterized by the production of a negative pressure inside the packagi ng
“wrapper of at |east approximately 0.01 bar versus the outside pressure

I nsi de the packagi ng wrapper fromwhich the | oad has been rel eased. 16.

Process meaRERERMBtVE, HepdokbRinWApEr o i Gahibd $adled lb?_d?@mﬁés%. prgigsure
i s produced by the natural expansion of the conpressed filter tow 17.

Pr ctekedinend oiferrgthecadviaatagel thad there s no T@eddnaadsiadseabing deviceaOftdearse,

' : ' d b he. ir. 18. P dj
o S F T BNl o s BB B Hal i A S Blsebd ol el O BRIF BB 3
VagHE eB e prddertiEs WtSespestabléaldtigtnats bAdHis®@Afth 9Ested it nekbrahibal
characterized in that a negative pressure of approxinmately 0.15-0.7 bar

beltensiengirenath peayrrd torithe preaiatapplication M guesttoraccor ding to O ai m 19,
characterized in that a negative pressure of approximtely 0.2-0.40 bar
bel ow anbi ent pressure is produced. 21. Process according to at |east one

of d ai ﬁlﬁwelHeé&C)seaﬁh?ranétdiingQﬁni e HE&Sm plikheiR édradi@nislé Pindfuchs waglaedoby
wel di ng or heat-sealing, especially in such a way as to form an overl appi ng
sedRiMANLVEMNFRBINGSIRAM. 29! OVETiBREY SRAV Canmpsod spmpasiivebnkigbftesils fpsces

14~y thEE HoRF IR pdigkl rhitiaftdgetiBribiidbly even in the freshly packaged state and

even if the package should have a leak and thus the full elastic restoring force of the material
acts on the packaging from the inside. This type of closure is thus very secure, and the film in
this case should advisably have a heat-sealing layer on both sides (or consist exclusively of

such a heat-sealing layer).

According to another embodiment, the welding or heat-sealing can be accomplished in
such a way as to form a finned seam, 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
piece 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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a perneability to water vapor of less than 5 g/(n2 * d), preferably of |ess
-than 2 g/(nm2 * d), neasured according to DIN 53,122 at 23C and 85% rel ati ve
hum dity, is used as the package wrapper. 23. Process according to at |east
one of Clains 14-22, characterized in that a filmwith a gas perneability
~of no nore than 10,000 cn8/(n2 * d * bar) for air, measured according to

DI N 53,380-V at 23C and 75% relative humdity, is used as the package

Wr apieh is pRiced Htoulti Bfeehifn. aTRRI s WetrBsGh of mci’é'asw@ﬁf@mte@ham@m é.thﬁdlﬁlTof a
filmwi th a gas perneability of no nore than approxi mately 2 d

* he)packagingr acbmatdhmn@r ABE dhuskess xpeosivedines gaphecsaected. *ltmust bar) is
& SmBfiadjo8s MEHaRS, Waf RRIcwating GG 9P I G mbdotely Rl ER st Bie s

appnexnticat. el y 10 N 15 mm preferably of at |east approxinmately 100 N 15 nm
measured according to DIN EN | SO 527-3, is used as the package w apper. 26.
Process accordi ng to Claim 25, characterized in that the tear strength is
at | east r O 527- 3.
27, pr oo IRl Fpbckadndid nP¥ ss BRARHRES aB06E) Fssbseio ol BB G

t hmaﬁhglr@rtomdeslgnem Mtemﬂldrmilylvmthslesb air-tightnédsm tsoathptithiel mehaliee Préys ok it

Ieast a roximately 300 kg/nB is obtained. *** 20 .A% A, .A&3,. A ,. A
syl Egd Nltblmgneﬁp two gay@ mihA&ppegmto the amblent pressure. In other words, the

ﬁ’iﬁ‘ A e R e S e R
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] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
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| calsaloal o8l SRLCAlF ahe ol sohoal s Rlan 57l 5 SERCALRLFAEIE M KL T
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ca] ca] ca] éf:t}]ca ca] ca}ca] ca] ca}ca] cal]calhS E/ 9 f 9NL4(vvr mhc”Y] ] ca] ca] ca] ca] ca]
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} xsni g '19 ] ca ca ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]calcalcaJca]c
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The compressible filter tow to be packaged is thus in particular made available in the
optimal 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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105000/ 1—:—11;@31?@{3; @ﬁé‘w%cg)/ @r‘%p@ \A}hu:’lho%%%ee(.éntgthelg%%é %Ver\ time in the properties of
a package obtained according to the process of the invention with the use of polyethylene film;
— Figure 3b shows a graph similar to that of Figure 3a, which applies to a laminated
film of polyethylene and polyamide;
— Figure 4a shows various curves which illustrate the relationship between the packing
height and the height of the bale for various negative pressures; and
— Figure 4b shows various curves which illustrate the relationship between additional

vacuum and the height of the bale at elevated temperature and reduced air pressure.

A bale of a compressible, flexible, fibrous material 1, which is filter tow in the present
case, is wrapped with a film 2 and introduced into a pressing device 3, as can be seen in
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

~ obtained 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 tow 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 1c. 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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L! msipit ¢ardbpand. 1'6%& (ypesm@um@e packaging materials are known to the expert and
thus do not need to be explained in detail here.

Figures 3a and 3b show graphs which represent the change over time in the properties
of packages produced by the process according to the invention based on the use of a film of
polyethylene and of a laminated film of polyethylene and polyamide The polyethylene film of
Figure 3a has a gas permeability of approximately 600 ml/(m? * d * bar), whereas the gas
permeability of the laminated film of Figure 3b is only about 10 ml/(m? * d * bar). As can be
derived from a comparison of the two graphs, the negative pressure produced in the case of
the laminated film remains essentially constant over the course of several hundred days, as
does the height of the bale. In contrast, the negative pressure in the case of the bale wrapped
in polyethylene film has already decreased by half after only a little more than 100 days,
whereas the height of the bale has increased by more than 10 cm in the same time period. If
the bales are to be stored for up to two years or more, the laminated film is therefore to be

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 achievable height of the bale as a function of the packing height without the use of a
vacuum pump. The curve in the middle shows the results obtained when an additional
vacuum 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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of which was pretrimmed in the press. The pressing force was 370 tons in all cases. The
packaging costs could be considerably reduced by means of the process according to the

invention.

According to 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. After the pressing device was opened, the height of the bale was 970 mm.
There were no bulges anywhere in the packaged bale. By virtue of the increase in the volume
of the air inside the bale, a negative pressure of 0.12 bar, corresponding to an absolute
pressure of 0.88 bar, was reached. This negative pressure was achieved without the help of a

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
interior 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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bulges or constrictions in the top or bottom surface of the bale, characterized in that:

(a) the bale has a packing density of at least 300 kg/m®;

(b) the bale is completely wrapped in a mechanically self-supporting, elastic packaging
material, where this material has one or more joints which are air-tight with respect to
convection;

(c) the top and bottom surfaces of the bale are so flat that, when the unopened bale is
placed on a horizontal surface, a flat plate can be pressed onto the top of the bale by a force of
100 N acting in the normal direction on the center of the bale with the 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 approximately 40 mm away from the flat plate.
2. Bale according to Claim 1, characterized in that the bale has a packing volume of
more than 0.9 m® and/or the packing density is more than 350 kg/m® and especially less than

800 kg/m?.

3. Bale according to Claim 1 or Claim 2, characterized in that it has a height of at least

900 mm, especially of at least approximately 970 mm.

4. Bale according to Claim 3, characterized in that it has a height of approximately 970-
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.

6. Bale according to at least one of the preceding claims, characterized in that the

convectively air-tight joint is a seam designed to be impermeable to convection air.

17



&' 10% & ()- @L0% & ()-9 M 10% & ()- Y#10% & ()- 105 105bC&"' 10%&.
- 110%4& ()- F10%& ()- 10" 10" 10"Y:

10% & () - & %0% & () - 38$810% & () - hS_dEbCE" ' 10%@10%& () - 910%&' () - 9g#10%
& ()- #10%& ()- 10%4& ()- 9#10%& ()- E/ dEbCE"' 1096 $10%& () -

© & Z10%48 () - &$10%4&' () - &1 8&10%&' () - #10%4&' () - & 10%4& ()-/9 cdedE: / 10H
10HY; 10%4&' () - L6F" 10%4&' () - 43" 10%4&' ()- Y1 10%& () -/ #10%& () -

& F10%& (BaeffMing 1(9Usﬁélﬁ\/@gbl'(éra&enzé@?@ﬁﬁa(tXh&afr%%eé%le seam is a heat-

&#1096& () - &10%5& (%- F $109& ()- 10H
105ealenDoBglap d 3eami10968& () - & I100/<5& ()-y#10%& () -
&@#109%0& () - '~GdE /
8. Bale according to at least one of the preceding claims, characterized in that 90% of
the area of the top surface of the bale which is within the inscribed rectangle is no more than

approximately 25 mm, preferably no more than approximately 10 mm, away from the flat plate.

9. Bale according to at least one of the preceding Claims 5-8, characterized in that the

film consists of polyethylene, especially LDPE, or of modified polyethylene (LLDPE).

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 pym.

12. Bale according to at least one of the preceding claims, characterized in that it has
an additional transport packaging of cardboard or synthetic fabric.

13. Bale according to at least one of the preceding claims, characterized in that it is
also wrapped by straps.

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;

(c) the packaging wrapper is sealed in an air-tight manner; and

(d) the load on the wrapped bale is released.
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pressure inside the packaging wrapper of at least approximately 0.01 bar versus the outside

pressure inside the packaging wrapper from which the load has been released.

16. Process according to Claim 15, characterized in that the negative pressure is

produced by the natural expansion of the compressed filter tow.

17. Process according to Claim 15 or Claim 16, characterized in that the negative

pressure is produced by the exhaust of air.

18. Process according to Claim 17, characterized in that the air is exhausted with the

help of a vacuum pump.

19. Process according to at least one of Claims 15-18, characterized in that a negative

pressure of approximately 0.15-0.7 bar below ambient pressure is produced.

20. Process according to Claim 19, characterized in that a negative pressure of

approximately 0.2-0.40 bar below ambient pressure is produced.

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

overlapping seam or a finned seam.

22. Process according to at least one of Claims 14-21, 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 package

wrapper.
23. Process according to at least one of Claims 14-22, characterized in that a film with

a gas permeability of no more than 10,000 cm®(m? * d * bar) for air, measured according to

DIN 53,380-V at 23°C and 75% relative humidity, is used as the package wrapper.
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approximately 20 cm®/(m? * d * bar), is used as the package wrapper.

25. Process according to at least one of Claims 14-24, characterized in that a film with
a tear strength of at least approximately 10 N/15 mm, preferably of at least approximately 100

N/15 mm, measured according to DIN EN ISO 527-3, is used as the package wrapper.

26. Process according to Claim 25, characterized in that the tear strength is at least

approximately 200 N/15 mm, measured according to DIN EN I1SO 527-3.
27. Process according to at least one of Claims 14-26, characterized in that the

process is controlled in such a way that a packing density of at least approximately 300 kg/m®

is obtained.
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