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. Bal es and Process for Their Production The invention pertains to a

. packaged, highly conpressed bale of filter towin block formw thout any
interfering bulges or constrictions in the top or bottomof the bale and to
.a process for its production. In the production of fi bemwtulmulmmmummﬁ in
making filter rods for the cigarette industry, the tow -called -
"f iPdteng123#83-PCXiri ng this process, the filter tow is distnbimated in
uniformlayers over the cross-sectional area of the can by the novenents of
a laying unit, which noves alternately in the | engthw se and crossw se
direction. Aligh 5tlohesdbd PHEPTBNBARS O ol PRESS 80 i dll B, digh f each
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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| ayerits pedeictaper 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 ; i he
bal o TRRABoAAREBH B by (P rdrie RakihG iter I RR HEAGEadNBRS I kTS
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fromthe problemthat, after the pressure on the bale has bee eased at
t haveidiNGHEonsRaUSHE REQGE§SHBRTablasns ist drscsibggtin YWO2/32i238 Adrce of t he
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 confihessontent dfitise caadehitio has bieearfiiaden ithils Wy ¥ahemeofiprédiedinakage and

thas t o undesi abl? bul ges at the top and bottomof the bale. If the
meSYGFRRN He¥kicn dBa Iayerywene sypenawosed a Adter dikas beeresempirssed, the filtar tow

¢ PRCKRIieMhiBpb Buirfb SEKeRind Ffan rialiie s A5ib e chbbsibg B8 A EMRIgH
't hetllhgrad@' mm;rness%az:etsttmssheﬁhr?agr&sfﬁngkde\gce tsethbaloepenetclhddnghjﬂetélaw,@@st&g_t tH@%/_ t he
. e Cl S, L S escri pe I N e odl a | catl on
o it R Ackae b Ao rafee 38 Pudler RRh OeTan St inh pasheangimeiseRbackages
beCanggntiinat paeradiMg nateABRIhcREB TS0 RUS AhRFCE THdid Wﬁhlo&y ﬁJgZthgé;F Bg“ to
scribed I n - \ 7,

the difficulties associated with strapping is de 52.
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pauicaigéter Hipesioflpackagingureable eonsdditiondfstrappigg. pi eces, which are |aid

| 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 load to f kaged
filter towis subjected is reduced, so that in particul arvmmmmummmw -open
of the package under the effect of internal pressure can be al*g;%oq.

conpl etely avoided. The task of the invention is also to provide a
correspondi ng packagi ng process. 2
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These tasks are acconplished according to the invention by a bl ock-shaped
pal e of. filter tow according to Caim1l and by a process according to Cl aim
14. The object of the invention is therefore a packaged, highly 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/nB; (b) the
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whi i | [ wo Jayers. This. problem has been sol ved
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tr FasqRintly. The constrictions which are formed by strapping 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
filter B&)gsl ﬁ{r)miiu edd&fzomthe filter tow. Mre than 5% of the filter rods
produce $hPY g Iy dificuities assacipteg witiestearring is deswribethio YSat 77 762,
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appeay inhfat the bal e according to the invention is a vacuum packe f:)a € ‘and
t hiS'de IR PRERE'QYch as that familiar to all consumers on the basis

of daily experience. This is not the case, however. The goal to be achi eved
wi th the bl ock-shaped bale according to the invention is to create a

def i ned T8R4k offthe iaventidnghtto packidg artighigsconsrebasd bafe BPRRTRLWIN Ak
eqpfblchszm\ﬁit[ﬁ‘éup %st?smre g/r avg{.ent which occur at the top and bottom of the
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1.PMPRESSi st ance of the individual points on the top surface of the bale
fromthe plate can be determ ned, for exanple, by using a transparent plate
and by determ ning the di stances between the individual points and the

pl ate by neasuring the reflections. As an alternative, any other continuous
nmet hod of di stance nmeasurenent can al so be used. Wthin the scope of the
principle according to the invention, it is especially preferred for 90% of
the area of the top surface of the bl e which lies within the previ ously
mentioned inscribed rectangle to be no nore than approximately 25 nm
preferably no nore than approxinmately 10 mm away fromthe flat plate. 4



In regard to the packing volune of the bale, it is has been found

~advant ageous for the bale to have a volune of nore than 0.9 n8 and/or for
t he packing density to be nore than 350 kg/ n8 and especially to be |ess
than 800 kg/ nmB8. In connection with the | oading of the packages into
-containers, it is has been found to be especially suitable for the bale to
have the formof a block with a height of at |east -approxi mtely 900 nm
pref er abTtesé tadks AradccaripliekeA®=Rbi i - hi bal es, can be
stacked in double |a e.rsﬂ?ir]l {ﬁﬁe comﬂzﬁ%g? mﬂggeg{é%%%g@égﬁ'\%ﬁ?ﬂe%gﬁ ‘%2 of
o70filterdowy aﬁﬁoatﬂlégé@;éamam@ndlayarmbbess atcwrdirguelClaicles can be placed in
the formof individual stacks in the containers. It is also possible to
produce ruch taller bales, which reduces the packaging work relative to the
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as aomvepbekaancg film This is especially advisable when the filter towto
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filmitself has been sealed, that is, after the bl ock-shaped bal e has been
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W agnistionstifehd e firb it 4P 3 r inside the region surrounded
by t he vvrappergcan bgtdﬁgugﬁgﬁg%%ﬁ?ﬁﬁ%%% %gﬁbﬁggg@féow'eé&ﬁéh@%é% of
pribedilies rogs Brrduseddias @i hale ese affecigdfy thesefvatibfond exhelpe st \fﬁ}é ﬁélcl&r)ffr ts
Ondérﬁﬁypcﬁghé‘%iaﬁkg f'@é 8m t.he, i nside Ffor this reason, the bul ges e

normal My develrop on SfFfick ine severitypiihess twe pseblents. t the protiems @cotir age art
ars@vas thedpatiing defsibeeigrsBitkHasi er to stack the packaged bal es thus
produced. Because the nechani cal pressure acting fromthe inside on the
packaging is reduced (by the negative pressure), the risk of failure or the
tendency of the packaging to rip open is also reduced. A higher packing
density can thus al so be achi eved, which |eads to the advantage of nore
conpact packages and thus to the ability to reduce the storage and
transport volumes. In particular it is possible in this way to nake opti nal
use of the holding capacity of cont aéners, i n which such packaged filter
towis stored. The provision of filter towin conpressed formis usually
acconpl i shed 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 i ntended for the package is first nechanically conpressed in the

pressi ng device and then wapped with the package wapper. In this case the
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In contrast to the state of the art, the use of the process according to
-the invention nakes it possible to elimnate the inliner intended to
_protect the bale from contam nati on and water vapor, because these tasks
are already acconplished by the wapper used as packagi ng. The negative
-pressure required initially in the process according to the invention can
be obtained in various ways. According to an especrally sinple enbodi nent,

t he negafterea sedss uf failetl cxpeeiraings] thy sURSTisHP aRT008ryOkad Atadeotiat ﬁ5§9633|ble
filter towmaterial. After the filter tow has been wapped in the
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ht" refers to the hejght of the filter tow bale after it has been
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is possible inthis way to regulate the height of the filter tow bale with

good accuracy. As a result, external influences such as those associated in
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of the concrete range for the negative pressure depends on various
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netiet flatepiateessure, the nore conpact the 8 packages whi ch can be obt ai ned.
I ncreasi ng the negative pressure also has the effect of reducing the

bul ges. It nmust also be taken into consideration, however, that choosing a
hi gher vacuum | eads to a disproportionate increase in the tinme required to
achi eve that desired negative pressure. As far as the packagi ng w apper
used in the process according to the invention is concerned, it should be
selected so that the desired stability of the produced negative pressure
over tine and the desired nechanical gstability of the packaging are
guar ant eed. Dependi ng on the type of packaged material and on the manner in
which it is used, the desired stability over tinme will usually vary between
a few days and several nonths or even years. Accordingly, films with
different air perneabilities can be used. According to one enbodi nent,
preferably a f|In1of polyethylene or nDdlfled polyethylene such as LLDPE or
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As an alternative, it is possible advantageously to use a lamnated film
-made of. pol yam de and pol yet hyl ene as the package wapper. This |lamnate is
- characterized by a very | ow degree of perneability to air and by high
strength, which nmeans that the negative pressure can be kept constant over
-a Long period. The polyam de |ayer preferably represents approxinmtely 113
of the am nate, the polyethylene | ayer approximtely 213. The gas
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of fers the advant age that the product noisture content of the filter tow
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One possibility of obtaining an air-tight seal of the package w apper or
fidlmis to weld or to heat-seal it. Accordingly, the selected fil mshould
preferably be wel dabl e or heat-sealable. In this regard, favorable film
materials are those with low nelting points. For exanple, polyolefins such
-as pol yet hyl ene and pol ypropyl ene or copolyners with ethylene and propyl ene
such as EVA, LLDPE, etc., can be nentioned here. Materials which satisfy
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cRERT &t strength. To ensure that the packagi ng can be opened easily, the
seallng | ayers can be "peelable"; that is, they can be sealed in an
i nhonogeneous manner. An mhormgeneous seal ing layer of this type can be
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Accor d| ng to another preferred enmbodi ment, the film packaging consists of a

top and_a bottom which can possibly be fabr| cated, that is, deepdrawn or
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- which is placed around the film This has the result of increasing the

_ mechani.cal strength of the packaging, so that thinner and thus |ess
expensive filnms can be selected. It nust be enphasized, however, that
repackaging of this type is not mandatory within the scope of the
.invention. Wien external repackaging is used as described above, it is
possible for the fil mpackaging to be designed intentionally with | ess
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" | asleahtadesthat theuembirei drbcesd sl conpeleteatiat demghaicaged. filter tow thus
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

pr onoun | fint : o | | n
Phe. pr odcs et Boseiof o g @RsTd oL KW LEH seBEI2 AR o Aropadidly Ses
appm this wase] helfiecd@pressedifiitardow is propdded witb0-adRillapnpadichgirayiewhihl garof

250- 300 Fn has.r%reoven to be es&eci al lﬁ' suitabl e. The exact thickness of the
{1 RS AT talpnirighClamns: P ambler B theshsent torae sRskaging statiorheihgie e t he

f . . Co. . ) . . S, Of
{ haCSilER} PECEQING RrRARES IR coftiprocled ARIGWaS WIABBES WO felfpoe >
exmrapped tixdoegative prrssuhats plodooed, dnd thecpackagesvidppebés sedled airatigitte T hisOI
addi t.i opal er nal ckagi ng, ecially an outer packagi ng of cardboard,
s R eRE e BN That 4 Bl e lae KA AP S ERIEE AvAIHAIY: cul ar
Ma@acayse kl@éﬁtiﬁe'brbﬁés@%?rﬁc{ﬁ?&or%l@féﬁ $tqfs”lbcéﬁ%rﬁ drrf(éj itio ,Pﬂ%i%ﬂﬁéﬁor?ﬁf‘tﬂ%

e
obt ai ned which are especially easy to stac andl e and easy to
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i ¥ Bbler® %t dPa FREPas W8t Beca®Ss e EY RS ioath s R Be tprithoa

| Nsiedhehe patrRadingetatwwron the basis of a preferred enbodinment with
reference to the attached drawing: - Figures 1 a-1 c¢ show the individual

steps of an enbodi ment of the process according to the invention; 13 -

Lot he BF BeliestdB (R AR AR Meisc, Bf Behrobf BEGSRIE, R G PgpedRcor & 19

r e piak@srit sosdislecbastiganateethetinliferiintehded Rb PRetett B 19dle dradaelageninbtich aAd
according to the process of the invention with the use of polyethylene

fi W%tEF-V%%uP%C%{?estﬁéﬁs tasksr aisnalesady agcomplished kyrtheivyiapreesaseddsch appl i es
topgckagthgated filmof polyethylene and pol yam de; - Figure 4a shows
various curves which illustrate the rel ati onship between the packi ng hei ght
and the height of the bale for various negative pressures; and

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
pressure 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.



- Figure 4b shows various curves which illustrate the relationship between
.additional vacuum and the height of the bale at el evated tenperature and
reduced air pressure. A bale of a conpressible, flexible, fibrous nmaterial
1, which is filter towin the present case, is wapped with a film2 and
.introduced into a pressing device 3, as can be seen in Figure 1 a. In the
pressing device 3, which is able to exert a pressur.e of, for exanple,
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t hi ckness of approximately 200 Nm was used in the exenpl ary enbodi nent
descri bed above. The fil mwas heat-seal ed by hand with a sealing device,
where a collar part was joined to a top and a bottom el enent, each of which
was pretrimmed in the press. The pressing force was 370 tons in all cases.
The packagi ng costs coul d be considerably reduced by neans of the process
according to the invention. According to another experinment, a bale of the
sanme wei ght with a packing height of 900 nmwas wapped in a lamnated film
of polyam de and pol yet hyl ene, which was then wel ded shut. After the
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I n anot her experinent, a bale of the sanme weight with a packing hei ght of

- 900 mMm.was wrapped in a lamnated fil mof polyam de and pol yet hyl ene, which
~was then wel ded shut. The interior of the package was evacuated by nmeans of
a vacuum punp to a negative pressure of 550 bars, corresponding to an

- absol ute pressure of 450 bars. After the pressing device was opened, the
hei ght of the bale increased to approxinmately 930 mm The pressure in the

i nt;ﬁdkagegbvrﬁ@ecm%&ﬂﬂamg. qAbedk MR ette ditid rﬁé@ésur%g{lé@ﬁ%% Eﬂe&toofa

negative pressure of u.58 bar. Again, there we no bul ges 1n the packaged
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denddativeiprédsureast 300 k/1nB; (b) the bale is conpletely wapped in a
mechani cally sel f-supporting, elastic packaging material, where this
mat eri al has one or nore joints which are air-tight with respect to

es of the bale are so flat_ that,
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normal direction on the center of the bale with the resu In"the
| aryestimeandis desitpccmeshanisel stabdity btthel packaging aresaguanaoiesst. i Daperdingen
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appine ivitetisualiyA@ryretvesn &rfew daye dricéevidral @onths &aé@erﬂryg%ii Aacé@i@%m 1,

characterized in that the bale has a packing vol une of re than

andimg Withedifarant ay ReFMAADJIties Garke tsed 350 kg/ n8 and especial ly | ess than
800 kg/ nm3. 3. Bale according to Cdaiml or Claim2, characterized in that
It has a height of at |least 900 mm especially of at |east approximtely

970 nm AtcoBiihg tacnerathingditment) preferdblychéinaef poiyaesléme bhaodifiedias a hei ght

of p%? ertr?ﬁ(ierr{gtsﬁlc ag7Lq_D1P|§%? LrBBE can be used as the package wrapper. LDPE is low-
density polyethylene, which is produced under high pressure; LLDEP is the designation for
low-density polyethylene with a linear structure. A plastic film of this type offers the advantage
that it is a 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 less than 10,000
cm®(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



5. Bale according to one of Cains 1-4, characterized in that the packaging
- wrapper is a film especially a filmof plastic. 6. Bale according to at

| east one of the preceding clains, characterized in that the convectively
air-tight joint is a seamdesigned to be inperneable to convection air. 17
- 7. Bale according to Claimé6, characterized in that the air-inperneable
seamis a heat seal ed overlapping or finned seam 8. Bale accordlng to at
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Bale according to at least one of Clains 5-8, characterized in
atilagnags Weappert dcsues @rdmvmdé@sm acr0bs thefilnay dheofalyes indivated fond a | ayer
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preceding clains, characterized in that it has an additi ansport
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ongRhtibA% REE R W GLR! Mte FIRWRARFUIR AR dbdVionditidrs.

The permeability of the film or other wrapping material to water vapor should preferably
be less than 5 g/(m® * d), preferably less than 2 g/(m? * d), measured according to DIN 53,122,
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 pm 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
1ISO 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 um and PAB with a tear strength of 150-300 N/15 mm at a thickness
of 100 pm.
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al so wrapped by straps. 14. Process for packaging a filter tow bale,

- especial ly according to at |east one of the preceding claims, conprising
the following process steps: (a) the filter towis provided in conpressed
“form (b) the conpressed filter towis wapped with a packagi ng w apper;

" (c) the packaging wapper is sealed in an air-tight manner; and (d) the

| oad on the wapped bale is rel eased. 18 15. Process according to Caim

14, Charlﬂcgeefelrélegla@lctﬂ'l‘rﬁsWl@ﬂéﬁﬁbhﬁfér% &s’ﬁ&ﬁt e ste&rs arjn '(E)% fer_or
rrg % ¥ s e POt de

packagi ng wrapper of | east approxinately O. ar v
pr sdbyleseivirnyl @écahod Cpaclkamrr(ﬁ\/\@lamemtm samets ioxtet d:rﬁatlr@@dmaﬁs b@;@atln% of

gD B S e SRR AN T Al as BEoR (Codhe BePetiBlxonpr ceced
f) | dcRmntattoud? THR 9§te§r3fllr'ﬁ§Ci§”n€t RPbd eo%lgb%cﬁéxﬁ’é Al Hb\?véverchéggac&sg%ﬁgg in

that the negatlve pressure I s produce aust

acamp@rmgab tyapfthen filrn, totim aaemerp retedtion, Ilhlaais ,pheteation iagairex fupitedion ¢ the
to at | east one of dains

15 At ast AINE PLIIE: is BnueTdRgouficheras B savaniogeatp onyariausiypes 06- 0. 7
barpderbged amdteasls, X eeRuhRoLgnRERiGRbordt (dPiAE FRcCHAMREN dalfi r Rk 1

characterlzed in that a ne |ve pres ureo
This property is offered especially. by polyamide.

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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. ARCtsAN the pmagméroxxsﬁwwns e. ARiatypeFofFiopure IAGBUS\FBIA(. SAICURRY,. amdythga‘mlg<
& }rikRase 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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external packaging, but in comparison with filter tow packaged according to a process of the

state of the an, its has less pronounced bulging at the top and:bottom of the package.

The film used in the process according to the invention preferably has a thickness of
approximately 100-400 um, where a range of 200-300 um and especially of 250-300 um has
proven to be especially suitable. The exact thickness of the film used will be selected as a
function of the size and the weight of the fiber material to be packaged, of the degree of
compression, that is, of the packing density, and of the type of film material used. As already
explained abové, a somewhat thinner film can possibly be selected when additional extefnal
packaging, especially an outer packaging of cardboard, is used.

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 handie 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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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 ihe 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 noew 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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weight cardboard. These types of outside 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 mli(m?*d * bar), whereas the gas
permeability of the laminated film of Figure 3b is only about 10 mi/(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 middie 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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pm was used in the exemplary embodiment described above. The film was heat-sealed by
hand with a sealing device, where a collar part was joined to a top and a bottom element, each
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

V.58 bar. Again, there were no bulges in the packaged bale.
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Claims

1. Packaged, highly compressed bale of filter tow in block form without interfering
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 lecated within the

inscribed rectangie 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.
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sealed overlapping or finned seam.

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 pm.

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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of no more than approx1mately 200 cm /( m2¥d* bar), preferably of no more than

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 1SO 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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