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METHOD AND APPARATUS FOR REMOVI NG SHEETS COF FI BRES
FROM BANANA PLANTS FOR THE PRODUCTI ON OF PAPER

WEPRODE® Fi el d of the Invention The present | PWEAURMN001410

relates to a nethod and apparatus for renoving sheets
of fibres from banana plants in the famly Misacbae
under the order Scitaninae (including the two genera
Musa and Enset a), such sheets being suitable for the
RASFLEID ARNCPA F%@?ATLBS%QFEEMW!R@QW GROFIBRES FROM
anongst raw paper for use paper
CBKNENAG?ISANES ROR TME(RR@DOJC'IGOI\D@EG?APE&)I@RWHGTSM
ot her paper items. The present invention further
relates to the sheets (and paper products) so
g@gl&%mgem&qgh not to be limted thereto, the
i tion of the invention wl|l :

predorri nantly reI ate to its use in producing sheets

om t he pseudostem of .ediblg-fruifed bapana pl ant
JhepreacnfBEENEY EiRyen ¢S eumeRodatic fanat Rl &L3: Eoikp sheets of
G‘I%Péshfr@& bBﬁaM@'dlaMQQHﬁhB&B stl\ﬂué?dé%%dljﬁﬂbr the'—él%\ér ShCItanmae

Fi nger and bi si ana
iﬁw@iudm M@SW%Q@WESMHQQ aodfbf@eta)esgﬁh stieels Qesng Smtable for the

AR nofn@PPr A P SRR oS HE ot i trings, rew

tpepeh€or seehY ipapet sBohviarterddor the sroduation bheapentgapertsdard and

the invention. This is not to be taken as an adm ssi on

{Of2er pAReoiteRe kheePTiegPNt Bventien fudhemEcigiasl fos el sheets (and .

??ﬂ \r%’fp%ddé?sf)ts Oér HhEeFOmMON general know edge (in any

€ priority date of any of the clains.
The banana plant is a large perennial herb with

AEiaBRined  seDed st i FUENGES P grtansOf suuention vl
?#Qdaﬂ;r{a'aﬁytrbwﬁe%eﬁ URR1 ) proftilcfy LRedts MAACIHE BEGGostem of

hi zome, ahd can grow to heights formally 1 n the range
sdilgefwitgdneana lants a soch @asl $rasenbrlopgirigo do tmaespemes Musa

T S VR Ml SRR B e o
“sheatMichel Natiubs baIbBRET, Wi td thd ¢yBridsNWBsa tfradisiaca (often

referred to as “plantain”) and Musa sapientum.

Backaround of the Invention -

The following discussion of the background to the invention is included to
explain the context of the invention. This is not to be taken as an admission
that any of the material referred to was published, known or part of the common

general knowledge (in any country) as at the priority date of any of the claims.

The banana plant is a large perennial herb with leaf-petiole sheaths that form
generally cylindrical, trunk-like pseudostems. Each bseudostem grows from a
bud on the true stem (corm), which is an underground rhizome, and can grow to
heights normally in the range of 3 to 8 metres over a 9 to 18 month period.

When mature, the pseudostem will comprise a soft but dense centre (a ‘core’)
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outer layer typically being formed by the overl appi ng
| eaf - petiole sheaths. Commercially planted banana

w@bk@awzo4bypi cally only have 1 to 2 year |ife-spenap2@s/001410

banana plants only flower (and produce bananas) once,
foll ow ng which the | eaves, I~¢af stal ks and pseudostem
start to die. This usually requires their renoval in
some manner, such as by sinply being cut down,

ggrlljr nﬂ%dr%ﬁ‘&ﬁeﬂfayér PEWLRS RO ﬂ{qg@@ tb{qﬁ id Ias\éwoc@se the

e co ncenent " of “a new repro ase
am’aelrallaypr ypically beirigifopaed b(yrthaknvetlaﬁﬁi ngilédaﬁ—pntiqle) shesths.
of bananas (nore than two thirds coming fromwthin
India, Brazil, China, Ecuador and the Philippines), it

FesmBRe S aﬂ;f ?)%ﬂéé eAnbRatpiRas Qgﬁcglﬁﬁ HAGHR/E 1 16 Vﬁé&nﬁfe-spans

a potentially val uabl e renewabl e resource, one
rassbaeana pleati onlyrflowar (anderoducd baaalnamcbrtueslfaﬂbmag Myhich the

TEANETIER] SRR RO e 8155 T heblf sblures e

pemicvabines@éE hahihs, BuEH! H@tbyoéirrfbiy Béaﬂgreut%M QItbihg regrowth

benefi ci al propertles and qualities o bre in
{Hhed J RsSvERgtenHitas dhe rmzcum@m the tdommeseeaaat of a new

P ki by S.K Singhai, J.K Garg
T Cphge o the I ndt an 1 |

or the Indian Pul p and Paper Journal,
August - Sept enber 1975, 30(2) pp 13 to 15, the
tuatl on at sunmmari sed as "The pul pi ng

e @gﬁyﬁh&m%ﬂanam 2004 OBfabﬁ%ﬁﬁamwmn txmesrefuberanas (more
%arﬁ)at(/v%d'tﬁlkd%a)co%ﬁ frbmr ﬁ/ltﬂﬁ\"?n@ﬁe Ei"f’md?ﬁ% EEQ%Q!(thgnd the
avai l abl e 1nformatTon given In i s papger
dlesmﬂ@eséd it has beent mecogrésdthitioa banam peeudosicn® Irgpresent a
BTy DrI0aBR GetBie o BisbLiGe. RS rbioRo g gen traditionally
ma@r-bhﬁas@pah@aﬁétohééllyyééo:hﬁﬁlean&emdw@ R{: Baﬁﬂ% 5?&\/&% With

t hese naterials paper production. et
Hai§ g JRNdn egret @V@ebﬁm agnieseds Hﬁamntarﬁtamepmemhmtciﬂsmms for

fgﬁ%gﬁoﬁ&ﬂﬁgwo‘f‘ Hg§¥g ggjgrtgﬂ?% ﬁgﬁep e;rﬁ{'pﬁfseﬁlfe%rar%a (5)ualltles of the fibre

Ion
in the pseudostems.

However, in a paper titled “Banana Stem Fibre for Papermaking” by S.K.
Singhai, J.K. Garg and B. Biswas for the Indian Rulp and Paper Journal,
August-September 1975, 30(2), pp 13 to 15, the situation at that time was
summarised as “The pulping and papermaking qualites of banana (M.
sapientum and M. paradisica) stem fibre have been examined. From the
available information given in this paper, it is to be considered that neither
technically nor economically the use of banana stem fibre is a feasible

proposition.” Thus, at least in the mid 70's, no sensible approach had yet been

developed to the use of these materials for paper production.

Since then, it has continued to be recognised that banana pseudostem fibres
should have suitable properties for paper production. In a paper titled “Plantain
(M. Paradisiaca L) Pseudostem; A Fibre Source For Tropical Countries” by
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(M Paradisiaca L) Pseudostem A Fibre Source For
Tropi cal Countries" byN cholas A Darkwa of the
WO-0006929499 Resear ch I nstitute of Chana, publi shedr/An2005/001410
Book 2, TAPPI Proceedi ngs, 1998 for the 1998 Pul pi ng
Conference in Montreal QJebec,31't was concl uded t hat
tropical countries that are deficient in
| ongfibred material for their pulp and paper

NieRsIsE i@@é%ﬁwﬁ%ﬁ' ﬂhbspoﬂé%ﬁyﬁ?]%e%géﬁ SREitQle B @htaﬁ%lp gaBﬁ*shed in

banana for such purposes. several "atte
Boak BeBAPRARsodeedirgs, 1888 Har thieatR9& Blipieg Conference in Montreal

U i orBRHA Bt Sce webioah Sunltct dnatamnagician in fong-
§ibked mitde R4l ﬂP@i\Zéif Eglpoé‘rﬁ’d?ba?lérls Efd&lcﬁbﬁ%%ﬁstﬁﬁise tﬁﬁeps%@dostems

patent 5,958,182 for a shor nmmary of some suc
of ptardaiesandHeawarer for suclh pugiases."conmonl y has an
extremely high water and natural |atex content, and
i ncl udes nunerous resinous and gunmy substances t hat

andest,f beosral AttehiprRdlRvanBeBhOGRER thNu8EdBANARa plant refuse
produce wor kable fibres having desirable

- dpdeRtiBantyt | Rspudesterape bufraitciugling tlepves.prleaferstalks, immature

n t X t f.l uj.ds..ap ' r :
TRERES3 ] BrPXbhack PSEH) B Bxay 7 RRIALS Hber puiping
pubsdsseses .seEhUS patentr 5988,182 fer heshant calrhinary of some such
difficult, and has generally nade the pul pi ng of '
PAAEFPECPef use for the production of paper unecononmic,
particularly for bul k paper supplies and for anything

ot her than boutique or artistic papers. It has al so
drovesnar] sugr exfese edminenlynhas faacextremslyviigh wsitgmadd eatural latex

FagsRe Ao sfis” BRRRrols S8 haus ad, ey “susrtaices that are
areleult fio | MY et pRaEe8 DI bRebrORN BRAIUCSDIBIMHIA bR& having

of the betel nut husk (Areca catechu L), Australian
ideskablegehaspetenisties far paperonskinged hasapraves peedssaof to extract

D R 5%, P RRGLBE WEB AR 1A hg her, natusg) resinous

6R8sthnt8s.9)Thiyf hasiptaeinetof hdteeharallP diffidlilaiapechdy %éﬁ(#ﬁlly made
to 80 | bs (18-36 kg) of green pseudostens fromthe

B8 pPHgInsr ¥ e §3nang  eefuag sfor oHigeproduction of paper uneconomic,
particularly for bulk paper supplies and for anything other than boutique or

artistic papers. It has also generally presented the manufacturers with
significant chemical waste disposal issues.

In Australia, while it has been reported that a good quality paper can be made in
low volume by combining banana fibre with that of the betel nut husk 4(Areca
catechu L.), Australian investigators have still concluded that the vyield of
banana fibre is too low for extraction to be economical. It has been reported
that only 1 to 4 oz (28-113 g) of suitable fibre can be obtained from 40 to 80 Ibs
(18-36 kg) of green pseudostems from the pulping process. Thus, 132 tonnes
of green pseudostems would yield only 1 tonne of paper. The conclusion was
that the pseudostem would have much greater value as organic matter chopped

and left in the field to fertilise subsequent crops.
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of green pseudostens would yield only 1 tonne of
paper. The concl usion was that the pseudostem woul d

whawe/ozdch greater value as organic nmatter chop@BAU20068/001410

left inthe field to fertilise subsequent crops.- AThe
present invention seeks to pro"\u de a nethod that makes
possi bl e the Use of banana plants in the famly
Musaceae for the production of sheets useful in the

PrHpiRiseANINENTIGVSSSRE FrovideUPFRIMEN that W@s%d%%lﬂlé’the use of
paper products, ideally in a manner that is

thenianadlants igjthe famin dusessae o1 frequodutian ofs@w@ss tuseful in the

SR Bl 7 LA RORHB broducs, sty

Imweaﬁr@rahb’aleebd’&t eaominieedly tdigibled ahgi re@sbBabl9teddi®mic, so as to
approprijate process for use in naking raw paper from

e etiyalyigypligne papeypregduetionethereiomd that it is
better to renove sheets of fibres fromthe plants,
specifically fromthe pseudostens, and to use those
sharinary ohitheddyention present i nventors have under stood
that these pseudostens are naturally constituted in a
manner that lends itself to this by virtue of their

| AHAPSEIENinPEntbi P 1RV, HOWRYHad HIR PUI@L!‘%'(%S %f}l iotﬁao?ppropriate

nmoi sture content and di verse chem ca g
pecrRsstasmseoin making save papadéosn bananp qiaits] eRather, they have

Helorfed (oL B2 bell e G5, Ao & cSticals. O doraseJeaBplite plants,
PWCifiegin ifene Sthan fsrRAt@hY S andhid hisar ﬂnd‘s%n%héétst O |h@ed, the

-present | nvention. The pr esent i nventi on provi des a

PES SR tBWeﬂFQfﬁubaY@ WS’C@Oﬂr dmtt ﬂEQ@sweudoﬂemdsofare naturally
t
T [ T

$ibegs of : (a) feeding a pseudosteminto a vvorkst ation;
(b) supporting the pseudostem for rotation thereof
about its longitudinal axis within the workstation;

Mlvever, the typically high moisture content and diverse chemical composition
of pseudostems of this type renders it impossible to utilise traditional veneering
and laminating techniques. The present inventors have thus developed new

techniques and apparatus, which are central to the present invention.

The present invention provides a method of producing sheets from the

pseudostems of banana plants in the family Musaceae, each pseudostem

~ having a longitudinal axis, the method including the steps of:

(a) feeding a pseudostem into a workstation;

(b)  supporting the pseudostem for rotation thereof about its longitudinal axis
within the workstation; and ‘

(c)  contacting the rotating pseudostem along substantially its entire length
with a fibre-separating device;

whereby a continuous sheet of fibre is removed from the pseudostem by the

fibre-séparating device during rotation.
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(c) contacting the rotating pseudostem al ong
substantially its entire length with a

wo pwem2|epar ati ng devi ce; whereby a conti nuouspehae2006/001410

fibre is renoved fromthe pseudostem by the
fibre-separating device duri ngr’Tot ation. The present

i nvention also provides a nethod for producing raw

paper fromthe above sheets, the nethod including: (a)

f i y j i QB

J R pRGoh Ry pRRIFARL TILUEE o MBI 167 Roding [ paper from the
iabsve shgetsy thenadetlzod mcluididg:n t he wor kstati on; (c)

i h tating. dost | bstanti al |
T80 cesdido tungeet dastamiRe he Markselast at i ng devi co,
\her e%ﬁpéoﬁi%ﬁh@%éﬁdég‘@% fdr%of&i@i‘ﬁ"tﬁ@rédf%@ohb?ls longitudinal axis

pseudostem during rotation, the sheet having
wWithin theewgekséatioiny parallel in a direction; (d)

l.am nat i | Qr re sheets. together such. that, the

Gl ecebbirghdng gllERpro Har ahng ssRstahtald fts) e lenth
with e fisrerdepsheice desicBoivhaldtgng GonBRdol £ 5hE8l isN@rmd\d from
adj acent sheets to formraw paper. The sheets produced

e tRfeudestedy diringnheotpligrntheshaet having dibrad thalusre generally

: eri pherally fromthe pseudostens, nuch
§%?%%2'F(A§§ﬁ—é8€%@l a |l ayer of paper off a toilet roll.

Tte sheehsting eweoot imoreushédts tthgethichasuchr haprteé efiitivn of the
as w de as ljﬁ\h%ppse_udostem is long, and they are
I

preFEiymaya essin Fhepstdwp adingend sheets is Bpt gligned; and

gé»bse%uﬁﬂ trﬁgagjabeﬁﬁrgetgwfo?ﬁwgﬂngﬁé(pw |1 also only be

s long a easl bl e given 't anefer of a

- particul ar pseudostem and the desired thickness of the

S8 PR P T POl i AR TS AR ot
PSREJES beApMEdlly *ﬁ;énﬁ efeepsaitidsferds, Auch SRR \}veﬁl'dt peel a layer of

process. Indeed, the neans defined for renoving
sapet sfffa ket rall. ptbadbsetnatescondineions ieftieatr tbdy teve gseterably as

'Wi(ﬁ’é Ss ﬁ%osgéﬁéi&%m is long, and they are preferably only as long as is

manageable for their subsequent handling. Of course, they will also only be as
long as is feasible given the diameter of a particular pséudostem and the

desired thickness of the sheet.

" General Description of the Invention

Throughout this specification, the removal of sheets from a pseudostem will be
referred to as a ‘separation’ procesé. Indeed, the means defined for removing
the sheets from the pseudostem is herein referred to as a fibre-‘separating’
device. To understand this reference, some explanation of the constitution of a
pseudostem is required.

As mentioned above, the pseudostem of a banana plant is not a trunk but is

formed by a succession of clasping leaf stalks, having leaves that grow and

unfurl at a rapid rate (such as one leaf pef week in warmer climates). The leaf-
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device. To understand this reference, sonme expl anation
of the constitution of a pseudostemis required. As

worembiozmed above, the pseudostem of a banana pPE@AUR®S5/001410

not a trunk but is fornmed by a succession of clasping

| eaf stal ks, having | eaves t ht grow and unfurl at a

rapid rate (such as one | eaf per week in warner

climates). The | eafpetioles thus eventually form an

é@#lbl%gtbhugré\%thélgﬁﬁm@nt ?ﬁgl*?te'}ﬁ.ﬁlk"mehg mbﬁl?jﬁiﬂeﬂgs without
ore a pl ant es matu seudostem i

bmm«mgseBefmé;a ént neacheamaier(myotlm |$¢mablstem wdcanhpﬂsed only of

di.scern Ie centr portion. t he .

E}v IRehpelleiethaatie. At doeh Bonbchic § KeaviabSosrriialgertion. As

gsmm%acﬁés ey &h@%ﬂﬂ@%ﬁ%ﬁw@eaoﬂ{n@aﬁdéd( fd¥hation, as the
apex) up through the central portion
shtrmpuabe& furtheer @Wﬁe@h@ shogt apexjupdbradgh the central portion. It is
cenc esu t he bangna fruit
Hi SBRECERSE et et ety Trbfurd 18R sshies tnetihguits in the
6ahranH ULt on, are formed fromfibres (in bundles) that

grow up through the plant during its life. Thus, the
fibres are nulti strand fibre bundles, which are

BB L oA bRy RS PSR REBER porion, are

Toress ’ﬁrunﬁthesO(F n fhupdifss ) ahst Qmwdxpt tgelidgethélwldrg during its life.
stron i ncl ude W|th|nt eir matri x an

thﬁefgﬁefmr%s arfp it siranghfiere buadies.ivaiiah pye tdeallyasmlene as the
Eafnﬁgﬁ tert‘he' éﬁ@&étémbg}ﬁn?‘fg?l}lé@mf{ply ft flgr‘e% AACEHr the core.

agaln th undl es
TheSeldmmdtdseo’efAbltelsl arecabowapp tagstihdd qmmtmhgm awﬂt iaclude within
t .is for this reason that the
it @it =8 GRGFeST g ARl MPtah oA e BBy Kegh husla of fibres
f |t§élf31§bbhb't@htl | \With fitsaéﬁgcérﬁrbl.zrmlés r§ﬁ(§%1@;|a§rgﬁe Fnatrix of fibre
sheet: made in the above manner
buadles bisdludes divprewithin exrhiappraciallg harsbuehgf twater.| dads for this

[ direction of .th riainal oo
[hSonER® AkiSlens R Sxtdl shldh Rnefauy and exnivit nigh
fevierseof @pribhity. Ndt Iiealls@efoﬂfthlbh%aﬁélﬁ?&ﬁé\tt al SheRtrhade @998e above
not act to renpve sheets by cutting throu%h fibres (as

magwer fappen Wil ke desaibeddbrlpwy alfseexhigity highestsengib at least in
#OBhEMdinBUird BbR I thEBRYIRSI SARIoRtdN, Vi rtue

Thus, it will be apparent that the fibre-separating device of the present invention
does not act to remove sheets by cutting through fibres (as might happen if a
traditional veneering process was adopted), but rather removes sheets by virtue
of the device being able to move between bundles of fibres (about the periphery
of the pseudostem), as the pseudostem rotates, separating them in a manner
that retains the integrity of the fibre bundles along virtually the entire length of
the pseudostem and thus along the continuously removed sheet. Of course,
there may be some inevitable damage to some fibres and some fibre bundies,
and some of that damage may be due to the ﬁbre-separating' device cutting
those fibres and fibre bundles, however this does not detract from the principle |

aim of there being separation rather than cutting.
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of the device being able to nove between bundl es of
fibres (about the periphery of the pseudosten), as the

wQe@dtezEbem r ot at es, separating themin a nmannPCT/ADi05/001410

retains the integrity of the fbre bundl es al ong

virtually the entire length 6f the pseudostem and thus
al ong the continuously renpoved sheet. O course, there
may be sone inevitable damage to sone fibres and sone

fHdioe Runrige® aamdrs daikid HB%nﬁii@ﬁaﬁﬁtH@VaH&J@‘&erﬁ@nts of the:

the fibre-separating device cutting those fibres and
fnn@th@d mmonim@rah@ 3@& presentdoeentiont itdeusaltt to desoribiecthe likely

S5 B o BBl B 98588 s Y38 ikgpton car
bl riclad iMaontasxs. & ﬂ’ﬂ'gmé§péd‘t it itﬁeﬁv@@?éwma%'ﬂﬁ’e §8@d@§t@§13 will be
of the present invention, is use to describe the

W‘F(é’l@ceﬁsﬁfingf@f tq h@'nssf@9d@sﬂ1éﬁoﬁ0%6ﬁtatlpne sgtasetoshaww adength in
e L A BT AR R0 1D BRI b At wi o

hi s" respect e pseu

\mu tHe tEmgeraf- ahnmcbésﬁs&dto gvaud 2.0 en,hehioly allews for theeapparatus to be
wor kst at i on, vealengthlntherather wi de

el Si5e tBBHhReR G daib% i Ergeicand withpHEhaving To cope
'\/\ﬁt'hgéﬁbr’l’"ké\b nk?&ehﬁlsttﬂ tﬁﬂ?‘lgtepr%f\/ d%bﬁ’é‘rlidl 5d|ﬁfchﬂle§bofﬂegﬁfore the

he™ appar at us € reaso
:Wld’félde wm@ouomeUEQQramO\kmi bydhé angihodaofdthel inkention will also

n sh raw materials that m ght
ﬂ?%l\\/’l e'n?'lg “%OQFP [-OH#P Therefore, the w dth of
a conti nuous sheet renoved by the nmet hod of the

invention will also |likely be in the range of 1.5mto
i oetation tpdhatlikely tenathefia gbeet, landgwith oeferesbedo tharlinitation

R e LW A SN p——

aonditiondot Ithm pdeudostears ebsingt R0 hetonthe &fbrkstalioh NRust first be
wor kstation nmust first be explained. Pseudostens

§5PPHR% for use with the method of the invention will

ideally have, in the raw state, a dianeter typically

in the range of 200 to 700mm Such raw feeds w ||

H@endosstyrﬂsestdfablmfo;iusg witta theet eretiadd ofjtHehieventiengtihidealty have,
erior,

Pl S B SN PR ST BI66H s raw
feeds will normally be of varying diameter along their length and will have a
relatively rough and irregular exterior, formed by the leaf-petiole sheaths. They
will also typically not be perfectly straight lengths, althbugh they will be
reasonably flexible and thus will 'be able to be suitably supported in the
workstation so as to be generally straight (in terms of their longitudinal axis) for
the pﬁrposes of later removing the sheets therefrom (as will be further
described below).

The pre-processing of the raw stems may thus include a round-up step where a -
pseudostem (in a raw state) is fed into a workstation, the pseudostem being
supported for rotation thereof about its Iongitudihal axis, such that a fibre-
separating device may be brought into contact with the rotating pseudostem to

remove the unwanted rough exterior thereof. Normally, the exterior will not be
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will also typically not be perfectly straight |engths,
al though they will be reasonably flexible and thus

wowdoe/okmeabl e to be suitably supported in the PCT/AU2005/001410

wor kstation so as to be generg]ly straight (in terns

of their longitudinal axis) fot”the purposes of |ater

renmovi ng the sheets therefrom(as wll be further

descri bed bel ow). The pre-processing of the raw stens
IFBbhdvBHSini A ehatRr ah oW RMbRP o tﬁe et ﬁﬂé}éfrsm. However,
(inarawstate) is fed into a workstati on, e
rﬁé‘@d&iée@ﬁsﬁm ﬁgcwnfmemeeof the psem@stem haebeeh tebveused, there

oy b8 Phsrte Brelibitovedt Booonf g e ST e aytror wes

Rttt em to renove 't he unwanted rough exterior _
thereo? Normally, the exterior will not berenobved in
a manner that would renove a usabl e sheet therefrom

0436, fodbih 7B, 30,0 HE SISyl g wh now e

siaaeetlbeda)rmMEdze depleledforgthitp eoum@pi éteﬁbgtdsaﬁfvnl‘l h&e usable for the
gerl or was orllg%nal ly, It should be appreciated that

SYOBRRY M RFOFFRSING FEEREHIPAItRR HRUNARH-UP INSeHEstsdn). There may be
%ﬁé‘rbhp%@cm rég@?ed*‘stﬁﬁltﬁg‘;sg{ou &bﬁlgﬁ%ﬁﬂﬁe%m%??ﬁ%%ﬁ?%&on For

be usa he su uent processi.n
M@Ctroahndewtlopabpmmees; ceamd toThmv&iemyntbmodsfdwr@ﬁdn it will likely

HE0ga: bt sde QJBS@PTs?e'ﬁr%%%ﬂa%r%@%?oé%ﬁ%bégg@ dound-up

lseePaRY biie t6 ARhHRUABSBRBHAEM PRochdsi ﬁ | kely be
prudent however to provide separate apparatus, one to

handl e the round-up step and one to handl e the

T R Do St R s SRIRET Sprilcifin that wi

typcalpl by sbbs@hbélﬁyﬂﬁyllrﬁrkm %é'vlri@ﬂé'ré?ular Aimho@r %Iodng its length.

ular dianeter along its |ength IS envisa

ﬂwgteqvif@%ﬁéﬁéﬁ Ehe dipniater gfsf@@dm@@terazs,t@’ter y oundmg up, will be
ar?’ o etbﬁ|15W't l250Emhd diti6u ﬁﬂﬂ? of%o&n%glri’l?%%g%bmn

oug coursé nay
apparent that the rounded up pseudostems will be able
tog}quguc i f deS|r ont i nuo s sheets of a .
ﬁ)r t 'Fm' @Hp@ﬁ(%ﬁt ahrBg fqunde up pseudostems will be able to

produce, if desired, contlnuous.sheets of a predetermined length, when the
sheet itself is predetermined to be of a certain thickness. In relation to the
preferred sheet thickness, it is envisaged that sheets taken from the core of a
pseudostem will be in the order of 0.5mm to 2.0mm, whereas sheets taken from
the sheath of a pseudostem will be in the order of 2mm to 10mm. As will be
mentioned below, it should be appreciated that subsequent stages of a process

to produce raw paper will, of course, compress these sheets down to more

desirable thicknesses.

Noting that there will be an unused core of pseudostem that must remain, which
core will typically have a diameter in the range of 15 to 30 mm, it is expected
that the continuous sheets will typically be able to have the following maximum
lengths:
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sheet itself is predetermned to be of a certain
thickness. In relation to the preferred sheet

wo bioskerass, it i s envisaged that sheets taken PE€DAURINS/001410

core of a pseudostemw || be in the order of 0.5mmto
2.0mm whereas sheets taken frdm the sheath of a
pseudostemwi || be in the order of 2mmto 10mm As
will be nentioned below, it should be appreciated that

subsequeiideSird@asmal a Pr 8RB&RAIchQs MPdUCE T FReNARR (m)
will, of coukrge, conpress thesggssheets down to jmre

desirabl e thipgknesses. Noting {hat there will bg.an
unused core ?Jo pseudostem t hat pust remain, which core
will typical LY have a di aneter 1'|n t he range of %7 to
30 m it is expected that the €ont i nuous sheet¥7wil |
typically be®®Bble to have the 811 owi ng maxi nuni'#

| engt hs: Round®d-up diam (mm) S$Reet thickness (4
Sheet Length'™®m) 150 0.5 35.3 200 0.5 62.8 250 685
98.1 150 1.02®7.7 200 1.0 3 1.40250 1.0 49.1 15672.0
8.8 200 2.0 26.7 250 2.0 24.5 Wth regard to thas
unused core of the pseudostem remaining (which wll
hereafter be referred to as the 'core waste'), and now
tWithi regard te thes emused ocoref of Hhevpseurostareramaisinf (which will

e aanars oRaRS Bahy Selnotating (AT OwdRIEa foR description of
rtRé dakieds elerhées \Withs hadthed aha aﬂ;ﬁﬁé‘tﬁ@roftﬂ'?@?)r&%ﬁ nvention, it is

i
provides the necessary structural support afong the =~
Irsaitgriedothat e pseudnsiemnbg Bupperted forogtationt indheiworkstation in a

Qﬂéﬁﬁéj llh)ét BH{ht Srouoee)éi @lleer]ec%ggar%} ss‘tf)uétnl%ﬁ support along the length of
the pseudostem (being a product that is naturally quite flexible) and also that
allows the core waste to be as small as possible. In a preferred form, the
support is provided peripherally by one or more rollers arranged to contact the
rotating pseudostems, rather than by spindles, spindles being the normal

supporting mechanisms used in veneering lathes.

In relation to the provision of necessary structural support, a plurality of éupport
rollers may be configured so as to contact the rotating pseudostems along the
full length of the pseudostem. In this respect, multiple support rollers may be
provided, such as there being support rollers arranged both underneath and
above a rotating pseudostem. In this form, two support rollers may be provided
underneath a rotating pseudostem with two or more support rollers also being
provided above, or vice-versa. One or more of the support rollers may
additionally be a drive roller, and at least some of the rollers may be -

interconnected or driven by conveyor belts or chains or the like.

In one form, a combination of support rollers and a fixed (non-rotating) support
member may be utilised, the support rollers being located above the

pseudostem, when the pseudostem is within the workstation, with the fixed
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allows the core waste to be as small as possible. In a
preferred form the support is provided peripherally

whgooe029469 nore rollers arranged to contact theCT/AU2005/001410

rotating pseudostens, rather g@a_m by spi ndl es,

spi ndl es bei ng the nornmal supporting nmechani sms used

in veneering lathes. In relation to the provision of
necessary structural support, a plurality of support
rsuippBFtSmeeb b oetad lo &Hie @ ety %mdsohél@éﬁéﬁtrefeh%d to as the lower
rotating pseudostens along the full length of the
SSppaEsmembarh 1mithisy ospe et comvayor fedt e o fike vl Inseferably be

A 1058 05 BCEEFL R SHER by EbbSE omber

peamieahe@heéfwhhm separated from theppiidostnher s may be
provi ded underneath a rotating pseudostemw th two or
nore support rollers also being provided above, or

ggg?gé’&irv%a(rf thEiné mfrﬁcﬁfr?lt%p%gtﬁ@%g[d POl |§rp§'ef3?yed to support

I onal r|ve ro éast 'sone
tthe psﬂddﬂskamam lae mariner cihah qudrattson gaitven tlb?' penphery of the
convsﬁ égd%rgﬁﬁg%anrfq)q {)g’%gt?q{q@n@eﬂ;%(ngg%%fore contact with the
(ﬁb@é‘-sé?én%ttlhpgiev%éopPFéfeF%@ethls )énQIedﬁi‘drHaﬁSﬁ’ is 50&n as to allow
suppor ers being l[ocated ove the pseudostem

\Kh%ﬁbfﬁéelp%r@ﬂd@ﬂe&mel to wprkrom (antethusriestavei @sheei from) a planar

e BT BB oBEAnetThaN e, GEFEE SyBee. Wone Sfpstangialy the

telmnﬁe flehgih @f Chev giseluddsten.or 14 haid 'fBﬁ“anéu'rfaEéeHSfo?maY fons or
be arranged to travel between the pseudostem and t

ligeglagighep thepspedosteny earpbe avescarne atithatié them mterfermg with

TGRSR e TSR SRREFI sl Wi oy o o

- tachswvppler With bacipaawtesigemdn. a manner that permits a

part of the periphery of the pseudostemto undergo
pl anar deformation i medi ately before contact with the

fIlh by @rsrepabafdng tﬁ@"lb%r s’ﬂ?ﬁf}ﬁrﬁ%hibe{f illsid%%ﬂ%q{e relatlvely flat,

deformation is such as to ow t re-se
@dowig pressurk torbe axerted wponetney pseuddséern tby dimg Sﬂlpport rollers
n.a C

o 2baVe LIS Rl Qim LS AR §Slorigatit i foofgesh o Tea a lower
m)ﬁuﬁﬂéi 818 péripHdt DfftRE PsebdbSBAE a8 8f MOTBS 728 tR lower support
member. By arranging the fibre-separating device a predetermined distance
above the lower support member, and by ensuring a sufficient pressure from
above to deform the periphery of the pseudostem by at least that amount, the

above advantages may be achieved.

It will also be appreciated that, as the diameter of the pseudostem decreases
during the method, the configuration of the support rollers with respect to each
other, and/or a lower support member, and/or with respect to the rotating
pseudostem, will need to adjust to the diameter of the remaining pseudostem. |
Preferably, the adjustment will be such as to.continue to present to the fibre-
separating device the same non-tangential contact mentioned above,

immediately following the portion of planar deformation. Therefore, in another
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irregularities on the pseudostem can be overcone
W thout theminterfering with the sheet renoval

WEe@oo3E69 Al SO, consi stent sheet thickness is POI/aU2005/001410

likely to be achievable with such an arrangenent. In a
preferred form the | ower suppbrt menmber will ideally
be relatively flat, allowing pressure to be exerted
upon the pseudostem by the support rollers from above,
anar dformat e} d to flatten, at
ﬁh@ﬂ

PRt 85 0o Pt B0 PF £ SpapPRHENGryRertiers Wil Heed to be
%@@W@ﬂéﬂ)ﬁfﬁdj@%wﬂle e 8sPédtlto therdtaney sewpport nmenber.

y arrangi ng the fibre-separating device a

predet erm ned di stance above the | ower support nenber,

B 1o P TSR B LB o o
tplsatidesternalonghsubaantiallgdiscenitie asngmywite aa@thb%éfp@ratldg device.

wll also be ag preciated that, as the dianmeter of the
ﬂ)‘%@tﬁ‘@ofﬂf@mt%ﬂ ©aseRarating QQVtCﬁé“ﬁ’éth%a lopgitudinally moving blade.

20fcr 9 afh'eotﬂa vﬁlh%eséjgﬂ é SI;[I% Irb?a Egnﬁ Shd @nstrained
eetaly it eladd, GonAdtR Rl End s

eac a l ovve

Isesge rrtowet:h&)sta)ttmﬂy rwrai@lﬂdcblsé dm\glwdlrlal Beizdoft the pseudostem,
of the remainin ost

Bllaing Rplite 1ndlh dlhpore oSl TRa T GoRnG Pgss, the blade tselr

BRIHG ABabOadr éﬁ:?% theQddiBobldth SR Rg %rgg th&lBMaeswitl ien move

sane non-tangential contact mentioned
imibei appdsjtel direclidmgn t aerepont pass,othysl aee&ﬂatlng backwards and

SRR Ay 0 SEgisteman GRS HERBuiuct Pithdbe oftGa of the
pesLdbsiBAl, | ahcdiiths tid Iokadd binee SRgsd a‘g‘élﬁé‘ﬂeché%sﬂdd&@tem as it

stem As nentioned above, the renbval of the sheets
Pépi”@?suﬁéfnﬂl%rﬁwpﬁ’@l‘@ heinat Uiggdpegainet tteen blrda)y a sheet is

?éﬂlﬁ%(/éﬂ‘tﬁ'oﬂ# ar%él ;?]%r?p e o\’E ﬁw% < on® ¥\éoér mo%{q{g in the manner described

bre-sSepar
fbbve- separati ng devi ce may be a | ongitudinally noving
bl ade. Preferably, the blade will be a single,
strai ght bl ade configured and constrained so as to

U BHES ) BOBEl Flt bR Yo ay e <
pywitdditadyn moving Badglie tpas‘srmtdfea cbatiruoussbélt, fimimgs is often
?fgarg%ahq%s@ :qgﬁ %\@ gﬁacfe PSGEs %%taergngemenq reqwresm[he tt)]lade to be
a flexible endless loop, supported by opposing spaced-apart roller wheels about
which the blade is rotated, and configured to present to the rotating pseudostem
a separating face on the separating side of the.endless loop. By configuring the
blade such that the roller wheels are spaced apart by a distance greater than
the length of a pseudostem, and by providing a suitable blade support above
and below the separating face (leaving at least the leading separating edge
exposed), the continuously moving blade acts to continuously remove a sheet

off the full length of the rotating pseudostem.

This configuration also advantageously permits the blade to be continuously
cleaned (and also continuously sharpened if desired) by providing suitable

apparatus in cooperation with the non-separating face (on the blade-return side
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in the opposite direction in a return pass, thus
oscil l ating backwards and forwards al ong the

w@s@adoEtem i n use. In conjunction with the ropPet/Au2006001410

t he pseudostem and with the iéade bei ng urged agai nst
the pseudostemas it oscillatés™(or the pseudostem
bei ng urged agai nst the bl ade), a sheet is renoved
fromthe periphery of the rotating pseudostemin the

rmnn@rena%%%rlbsﬁﬁoﬁmvl%tat 48E: THUL TR 8! §l" 18fgitudinally

form the re-separating device may
Ina@jng @tﬁdmawb@fb@?mgelbmmlngrandweelf—ehanpehlmg
continuous belt, such as is often referred to as a
bandsaw bl ade. Such an arrangenent requires the bl ade
119 thie respedtxamd as ensthifsed S8ve, wegééuﬂ% @M%%Pé?fdti%f fibres in
spaced-apart roller wheels about which t
PoRSRUSPStan ds Bwithe)uewiat inobyndiesnwhich btulmdlasoaratgerr;prauy parallel

ugas r ce.on e sep rating,side o
@1 g]%d'f) €55 s@eﬁﬁ@ @hb'ﬂ%ﬂ @ngﬁ"? né—fqvh%ve& éeé’ﬂgll?et ?f%{‘f‘e bundes
ltﬂm deliter frodnewlis aﬂgmnéﬁaqﬁhén%ihbvhb @orﬁésée%ﬂéﬁs of transverse
an the | ength of a pseudostem and by

eater t
%Laom&inhg hiriagithabes SPRaEatOnpBEEsRwse taalfw\r@esembuelsenay be
I
S50 4bF ! 58 4 RO ]S 5 e scpartng
Ieldgelearaattreduangom |setpat@tlrng effottivenass heThepdford, hle vfnll' be quite

th of the rotatin ostem This confi uratlon
afvg Babans K eoteripendrfiial oerarmant echeeontnuous Bl for the
%H@}imﬂméwwoﬂh@%lﬁ&’e (@/H%hakér?m Hd BHQ&?éd’ leFb%r RFBEFemoved
i f desired) by providing su tab apparatu
ﬁ@Up'@‘\%WDEhwar\@ﬁtS@ ﬂwaéthwmemetpmreanov@ franeth(edﬂa(ﬂdne
bl ade-return sideof the endl ess |oop) of the rotating
bl ade. Thus, in this form the |ongitudinally noving
n mmﬂhemrmtﬁe fislet seppamd eedod nSé’} be ¥R5EEHE H@h ressure

In this respect, and as nentioned above, the essen
WA 8YSieMs Adapkad pspaROpHate iospratide eephtatiohasf shests in the

oungl V\,hl ch bundles are generally parallel
trﬁ] tHgs seud%@ & s | ongi tudi nal axis. However,

'there WI|| be sone bundl es that devi ate fromthis

nment , .per haps .havi ngrtsorre sections of transverse

Pr pesys i dRgCHRtoN philee Japapapeothalrarde pedised using
§lﬁé’ét§\/pﬁ6§@cefd By @% BBYv@fnethod, and the extra method steps required to

achieve that, it is important to firstly understand the nature of the sheets being
produced.

Depending on their thickness, the sheets removed from the pseudostem will
typically comprise a layer of fibre bundles, generally aligned parallel with what
was the longitudinal axis of the pseudostem, each bundle extending virtually the
entire width of the sheet. A layer might for instance be 10 to 500 bundies thick.
These sheets- will thus exhibit higher tensile strength (in this longitudinal
direction) compared to their lateral strength (in a direction perpendicular to this
longitudinal direction). .
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cut and/or may tend to attach to the noving bl ade,
bui l ding up on the separating edge and reducing its

wgeepanzbng ef fectiveness. Therefore, it w | PET/quRis/001410

advant ageous to adopt the preferred arrangenent of the
continuous belt for the |ongtflddi nally noving bl ade,
which permits the attached fibres to be renoved from
the work area so that they can be renoved fromthe

a e n [ or the fihre-separatin ,
Jhefatof, ot et el FolugetiprL L i el o faerfetely after
m@at&td)raﬂoﬁpﬂfmpsemastém RaGH | $Heet e/mntrtﬁsubguy eént%meabéut 75%
in the manner described above. Turn| ng now t

qer ApeiZhd dibre oy walghshpdent esmovesyfrom tbequuteﬁstem and will
n e
P LEaR AU SRol, b0% 9815, TEA T8N Pountor 16

1203y withtthe hdlameet bgingnalsit ahdrsthehendiedials &sueh aderoteins, silica,

heet s_bein roduced. Depending on their thickness,
szQaE/h e éﬁ%\‘?eﬁa?? &h%mﬁ@tspsguﬁok*w&nmqrtarwguracsteuiaat these

, %%@Bfé %ﬁj@ c'aﬂY%1 r@ferfécp"tf e%“ﬂg,nﬁs caﬁmﬁ)ﬁsééléfyn%‘lg-\&%% fibres, an

par al at was t ongrrt u axi s
w@eadaet éustm@mrhtdamaﬁbebeﬁweendheglbms fawald in hdvenadtimbsedrs (both
e. sh i nstance be 10

1 158868 it heus B cal ond SBerSraoprartias ksl & ke veneered
ir@d\edts t AR tHeErbE ﬂﬂﬁ{efbe(éddiotsférﬁs bPPShéh’éj Bfts.

direction) conpared to their |atera stre gtk (in a
di rection perpendicular to this |ongitudinal

 SEE B okBhBLALbEMY Bt i SRR WP B i anc
ehentcslt properticd) ($r|TE§iﬁIonWU| Iabby@) C@I khe CsHled NreRAMd from the
75% wat er and 25% fi bre when renmoved from

PREVIRHESSPlhsnanmpiants t @ﬁ@wg@t %lnseud@,%tenho?a banana plant
20% L hftﬂlﬁ éﬁer{%h %Qﬂfg@{;ﬂlltkgggg h%{:ll%@ a #&%g&llgﬂbin& fogether

_MHbasbmaﬂeel misdeesd, lifi lesss beewgmcog‘rﬂéecamétmmlfya@ﬁhe method

ment s us |gForta,nt to note that these

BREcap s ehfendopentiiientos tadeRavacehisinin daa ropnner from
BN - Yeeudiostdh € Sall s 'tﬁEQétﬁfb:?e% 'tBCb 0595?%&?%? used in the

between the fibres found in orrra ers
manufacture of raw paper (and thus varlous paper and paper products)
therefrom, preferably without having to use any added binding chemicals such

as adhesives.

Therefore, it is be to understood that the invention extends to a method for
producing raw paper from the sheets described above,‘ where that method
involves the laminating, and subsequent curing, of two or more sheets, without
the use of added chemicals, in a manner such that the fibres in at least two
adjacent sheets are not aligned. With regard to terminology, although this
specification will refer to the arrangement of two or more sheets together as
‘laminating’, it is to bé understood that this reference does not imbly or require
the addition of any adhesives or 6ther’chemicals for the purposes of bonding - it

is simply a reference to a construction made by placing layer upon layer.
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in ternms of their physical and chem cal properties)
used to make veneered products, and the fibres in the

wes@adzebens of banana plants. It has been recPgnAB2@®S5/001410

by the present inventors that it is these physical and
chem cal properties (nmentioneltabove) of the sheets
renmoved fromthe pseudostens of banana pl ants that
provi de the pseudostem of a banana plant with its high

o oo e i o
?fﬂ{ac Egésfgbr??Sn %%E‘b%%}é{ éfertwﬁébw$ gdﬁegﬁéﬁ%ﬁeghe?tﬁdlge@ , order to
lincrbase Wiee tateeat craingétdl of llad [drhimatdd lpréguatfcontisaradtibatie lateral
and a&par atus of the '%][tﬁsent invention to renove

Stiepgd pha sHidle gaasker I thisniorme th paasligamenimayxke any suitable
5 C b Ficin . _
RERGe RIFORGA-lGmERL PEuctPRR. bfinRbink, Y8RP SHets so,that their
pegractive diboed aje esserdibip perppreicianh ty pertdpsusnih aviorgalignment
Epg ﬁs% f@y added bi ndi ng chem cal s such as adhesi ves.
é efofre; it is be to understood that the invention
extends to a nmethod for producing raw paper fromthe
sheets descri bed above, where that nethod invol ves the
\Vilith ribisi ing misghdit swill sleey iappredatednthat oawt weper pnoduced using the

SRRl rorRbie i WP fisPls BY RS aREEL 6 ik pisip Bt vpntion may
seassd ffrea Witle Aldriznpof pWipdsdseIRidéetO itt I8 SAVIARDY that the raw
al t hough this specification will refer to the

Repghgeraeieedofill oeppewly hsr &f thasame plysieal shagacteristics as the raw

PGP EAIASL s W Yok Sy 02 30rd BOIAF g, anc i
beyatdd e put/essimilapt ey by bepecedravefiers bhe fipishepses of

bonding - it is sinply a reference to a construction
made by placing | ayer upon | ayer. The preferred

%ké@dir%‘%‘ht rit?'&?tﬁéﬁ RbRSstRlictady iﬂctﬁ@tra?}"';?ﬁgesr, bt paper is

er toincrease the lateral strength o
Inaughn atreiggpr indbeth isosioar and tcontiressian caslwell asragansifrepeated

B BE) FulPET g bt B beed BLhdP BERGTY SZover of
ABNABDIFEn adia6 ehdir pERRASWSRT FE53IShPQLAITRSRS MR exhibiting a

fibres are essentiall K per pendi cul ar, to perhaps only
dreepfarlang sharmcteyisticghatopulp . paper made from stripped cellulose (wood)

fibre does not. Therefore, while raw paper made from separated and then
Iaminated sheets of banana fibre can be further finished. using the same
technology as pulped paper, to substitute for pulped paper, it provides extra
advantages and superior qualities.

In relation to the subsequent lamination and curing steps, adopted in order to
form two or more sheets into a suitable paper product, any suitable such steps
could be utilised, as' will be described below in relation to a preferred
embodiment. However, it has been found to be particularly advantageous for at
least the curing step to apply pressure and heat to the laminated sheets, forcing
expulsion of significant amounts of the water therein and reducing the laminated

sheet thickness to a suitable raw paper size.
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Wth this in mnd, it will be appreciated that raw
paper produced using the sheets renoved from

we@dtezEbens by the nmethod of the present inveP€T/an20v8401410

be used for a wide variety of purposes. Indeed, it is
envi saged that the raw paper-pbeduced will generally
be of the sane physical characteristics as the raw
paper provided as hard rolls by the cellul ose fibre

BRBRRIP LS5 boréliet from Be Hhovel Geditbtiod thgt the present

Mﬁmm e only easlaie¥ & 4 hfefholr ef Sér’bHGélHQeshébt%h%ut also to
raw paper, the raw paper is nmuch stronger in

taRParaibs A PEiYsingG Sherts feam ibe pseudastemssof benpma ptants in the

R R R O M

tlhdijdmgat ural water repellent qualities as well as
i biti na( a fire retardant characteristic that pulp

dﬁ er HBESIUAR i81q WPsBPR peeydnstea navbaYedi bre does
a
181, THSARS 6 cubiching e ATRBIIOTRA oF FRSBRPIALES about s
flcnmgltwiméllamssu\mhinube mg)rkﬁetlerarqu echnol ogy as pul ped
substl ute, for pul a [ rovi des

03 F o on it oiralit Gieviiso Far roriaBinies res rotefing dsaueatem along
ts@nb%f?a%tléFI'}bﬁ@@HﬁfHIemgfﬁ nation and curing steps, adopted
in order to formt or nore sheets into a suitable
M}ﬁfebpﬁbd@@’ﬂmumysmttdtﬂtﬁesecrbm:ivedsfrmmuﬂhé peeudostem by the

iy spPare B SRR 7T Ras been found 1o be

particul arly advant ageous for at | east the curing step
Lrg}eggply Eressure and heat to the | am nated sheets,
Fﬁ@e@ HeNesitign ‘Bﬁssa'gfmﬁrpw&ﬁﬁ anpsuaus for l:trh@uwag gaw paper
[ sheet thickness to
g'la’g'ﬁ ﬁédérgﬁvgé{gp@rg sJE’%"‘J" @(ﬁﬁl&ﬂgit will thus be

&ppr eci \abléqsta‘tmrmtdmhmhwpsélﬁmmrﬁtm&ﬂbé fed;, the
gresent |nvEnt| on not only relates to a met hod of

PhdufierRss %retsé'ppBﬁWQthﬁ) Rssuappermatios retatiopr Yirrephgbout its
ﬁ]fgeﬁ_.a"{é] gmst\p,%,m@ﬁ,% ,pf banana plants in the
pseu

famly Misaceae, eac ostem havi ng a | ongi t udi nal

&0 s, atfllb;reaipmmfamg denicleutdr mgintacting the rotating pseudostem along

substantially its entire length, whereby a continuous sheet is removed from the
pseudostem during rotation, the sheet ha\)ing fibres that are generally parallel in
a direction;

(d)  means for laminating two or more sheets together such that the direction
of the generally parallel fibres in at least two adjacent sheets is not aligned; and

(e)  means for curing the adjacent sheets to form raw paper.

The present invention also relates of course to the raw paper formed by the

methods and apparatus described above.



10

15

- 20

25

30

(a) a workstation into which a pseudostem may be fed,
(b) neans for supporting the pseudostem for rotation

w0 b@cozfseabout its |ongitudinal axis wthin theCT/AU2005/001410

wor kstation; and (c) a fibre-ggparating devi ce for

contacting the rotating pseudosSt'em al ong substantially
its entire length; whereby a continuous sheet of fibre
is renoved fromthe pseudostem by the fibre-separating

BN fBeghiptifs of Biebtflingdhe present invention thus
al so provides apparatus tor producing raw paper from
t he above sheets, the apparatus including: (a) a

k: i, Ntc0 ' a,pseudostem may he fed; (b :
VRSB RR HBGR b DRGAITEE! S FEl BB, 806, by way o
téhanesié aautith tefetaritel tolenadcompanyiMd Bl‘eﬂviﬁgf. However, it is to

a fibre-separating'déevice f

rkstation; (c)
%@%@PW@GQ Hat the fliowing deserintioaranly exgmelifiss ane paftioplar way

[ At ; | ngous, sheet s . .
A BB MR MBI S ictinien s s
hetitmbefredd es littitng treealyaregendral descriptieh. i n a

direction; (d) nmeans for lam nating two or nore sheets

t oget her such that the direction of the generally

RA R bg&o'ﬁﬁgﬁﬁ?%%ggeaﬁ two adj acent sheets is not

al i gned; a means for curing the adjacent sheets

to formraw paper. The present invention also relates

oGR8 TR of arpcaanapandaner he

Drawi ngs An enbodi nent ‘of the present invention wll

now be descri bed, by way of exanple only, with

rédweells a sectinn trevah iy bage of dvé pgsuddsteravel theiliariama plant
q@F&gﬁr@ggreci ated that the follow ng description only

exe i fires one particular way of putting the present
invention into practise. The followi ng descriptionis

us not. to be read as |imting the above general
@é{{?ﬂﬁt'? Greection through line A-A of the pseudostem in Figure 1b;

Figure 1d is the same section as Figure 1c¢, but after the psuedostem has been
rounded-up; '

Figure 2 is a perspective view of an apparatus in accordance with a preferred
embodiment of the present invention;

Figure 3 is a schematic end view of the apparatus of Figure 2;
Figure 4 is a schematic cut-away view of the apparatus of Figure 2, showing the
relationship of the pseudostem to the fibre-separating device and the support

rollers/members whilst within the workstation;

Figures 5a, 5 b and 5c¢ are successive operational views of a pse'udostem in the
workstation, as the diameter of the pseudostem reduces; '
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In the acconpanying drawi ngs: Figure la is a schematic
side view of a typical banana plant; Figure 1b is a

W@ ewbioznaet hr ough the base of the pseudost em of P€TYAU2005/001410

banana plant in Figure la; Figure 1c is a section
through-line A-A of the pseudbdtemin Figure 1b;
Figure 1d is the sane section as Figure 1c, but after
t he psuedostem has been rounded-up; Figure 2 is a

BFGTRS 48 Tt S BRIl el 89055 bt ovemont
gpiriﬁg*i‘héebéfaiﬁ)inqlltﬁé’ifbtéé ﬁi"F@Uréé“Sa,aﬁH’éﬁ@%g?ﬁ{i Figure:

Figure 4 1.s a schematic“cut-away VI ew he
apparatus of Figure 2, showi ng the relationship of the

RIGHECT 1§ B 18y el sBP Giri R AfraPdeent ABa BVl & o gnethod of
pr@dlichsy Rfw papbr, WdthPhedphapates F Figifegper at i onal

views of a pseudostemin the workstation, as the
di aneter of the pseudostemreduces; Figure 6 is an

at | 4 | d support roller
PRgAid !?@%J:ng‘ﬂo%ffgfstl RQWr%ggle@;ﬁhﬁéigééﬁat ed i n Figures
5a, 5b and 5c; and Figure 7 is a flow chart show ng
ﬁh& arrangenent and | ayout of a _nethod of producin

FapERingula fgmake egipitachidescuntian gfithe apnasaiys| @ustrated in

j ' f ot ; [ : t Wrnj
PRAGEL1 157, s A9 AR, 3 PR T H ro
mategalr &r dtiei subffeduofethi inventioni t Figerdellapbhibws @ typical banana

Rl 1 ity B HEGb Tk Bnd ThTE R bR Aaibo b tea-petiole
I o _ ! !
shexihsa1 2 YRatCRrm é“b%%lr&hgr@%m\%ﬁchI‘{V:tFed;?(ﬁhk%U?ﬂdo%@m 14, Each

being a | arge perenni a t -petiol e sheat
Daeuggﬁtemolgm\us deorer al byd oy itheirdased 15t rwiikh | iskan underground

ERFUBS R e B TRl S S P e or 2 o
glrtﬁgtreéavéla@ 9dboNg ienttep@itis normal 1y in the range of ,
Tender, smooth, fleshy-stalked leaves 16, numbering from about four to about
fifteen, are arranged spirélly on leaf stalks 18 extending from the leaf-petioles
sheaths 12. The inflorescence, a transformed growing point, is a terminal spike
shooting out from the heart in the tip of the pseudostem 14, emanating from the
core 22 illustrated in Figure 1b. As the young fruits develop from the female
flowers, they appear as green slender fingers. The bracts then shed and the
fully-grown fruits in each cluster become a ‘hand’ of bananas 20, with the stalk
drodping until the bunch hangs upside down.

The pseudostem 14 of a mature plant has an outer layer 22 that is formed by
the leaf-petiole sheaths as the plant grows, that is distinct from the core 20 as is

evident from the typical section of a raw pseudostem 14 (before the round-up

‘process) illustrated in Figure 1c. As can also be seen in Figure 1b, an immature

pseudostem (such as sucker 11) does not yet have a core and thus is entirely

formed from this sheath material.
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" opr nrarg t@ \l_?g% sthgﬁ, 1
PRESHPL 0y BRPAIAISR hehiefHI? SOme: §XRlangtign, |
. deserdlpt ifiud®s % SvEKstRPPB0ALHSt 38daht ardBtdiRe0fa conveyor

8 netres over a 9 to 18 nonth period. Tender, snooth,
fl eshy-stal ked | eaves 16, nunbering from about four to

wW@bwai29469 t een, are arranged spirally on | eaf BCEHAK2003801410

extending fromthe | eaf-petioles sheaths 12. The

i nfl orescence, a transforned-dBowing point, is a
term nal spike shooting out fromthe heart in the tip
of the pseudostem 14, emanating fromthe core 22
illustrated in Figure 1b. As the young fruits devel op
fromthe female flowers, they appear as green slender

fCogerescially pldnted banhha plaite dysioallyt betyfidvey1 36 @Wear life spans,
fruits in each cluster becone a 'hand® of bananas 20,

V@S hanana plagtsoplydlarardand irpdyea banaras) Haegs felleyviae which the
t pkant

{1581es. [, RERS AR ERulihofim BB} L. DTAE o3P e then be

tusedgh arnethooveycht dsthai of thespriesent ihvemtidrne core 20 as

is evident fromthe typical section of a raw

pseudostem 14 (before the round-up process) _

ihhesthatiRft hByE KBEE rdfovél® il &l ﬂaﬁﬁ Sl iLs'ﬂ seydostem is

Figure 1b, an I nmature pseudostem (such as suc el ?Lﬁj

dvedabletfoyuse.hideaslly, eactepseutashers will bentutrtelaysiitatihe tbngth, and

fr.omthi heat h terial. rciall | ant ed banana |,
R TbSIdh 3 S5 Po G frn S A rssb Gan, ferPired 16 AU aiea “round-
hansrp” Pl Rdtt sreeBhy phitsoses, (RNGrabRsBestindPRANBE) coMdt@ted in the
foll owi ng which the | eaves, |eaf stal ks and pseudostem

SEHY MankRre. anthevids dbelosaraen methach@mdoeppseaius ras the primary

: a ent,, | | on e the .
e L L L R e
teeuidcs tesoriptioavudial sibjle dpparatas anddgahkihodestdperation.
pseudostemw || be cut to a suitable |ength, and w ||
undergo a pre-processing step that has been referred
t . . " u " .
{IARRE 01 hred SLOHP 1B spfSlBE Bl BUCARMRSof procucin
ishaats 60 fiooh Wie pseddostenms Heohbanarel papsr Refisrriag dritg to those

rocess and thus the descgription of
P tl!'oe apparatus 28

operation. Illustrated in Figures 2, 3 and 4 is an
18 32gandhelaw suppatting rofletsr 34l (ibiahwill be described in more
detail below). The position of a pseudostem 14 is also supported upon the

conveyor mechanisms 32 by the presence of a fixed (non-rotating) support

.membe_;r (the lower support member) in the preferred form of an elongate dead-

plate 36. While in this embodiment the support beneath the workstation 30 is
provided by a fixed (non-rotating) support member, it must be appreciated that

this support may alternatively be provided by a suitably configured and sized
rotating roller. |

In relation to the workstation 30, it will be appreciated that the apparatus
illustrated in Figure 2 has had the pseudostem 14 removed therefrom, for the
sake of clarity of the illustration.
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sheets 60 fromthe pseudostens 14 of banana pl ants.
Referring only to those parts of the apparatus that

w0 e@ioegesone expl anati on, the apparatus 28 geP€r/aiikop5/001410

includes a workstation 30 that is an area above a
conveyor nechani sm 32 and bet &~supporting rollers 34
(that will be described in nore detail below) . The
position of a pseudostem 14 is . also supported upon the

(noneébg{ a%%gh %QE’E%%r%S n%n‘ﬁtgr% %ﬂ*’f‘ign’b‘?ﬁeé’f‘é‘g%;@r ifle form of a

emdiesd)nally mdmngrtﬁcmf 88 ¢hatds ebafiged lrenaRistrafierrisd ak ¢o move
odi nent. t he support beneath the

%Pﬁ@ﬁ&?ﬁbrﬁ’a@g' do ﬁgb\ﬂpﬂ@épdwa'aamﬁ@dhenwudﬂséﬁmn‘g‘) along its

RO ehg fFPWP%rsmd';IE t lp\%bquQFquﬂeggggBégl%‘i'\tE t3 e pseudostem

support —ndy alternatively a sul ;9

dénWIIbbeemf arldngihz td fit etithin tige vadrkstatioh B0 gledkbrally bétween the
r kst at reC| ated that the

SBRSPS PRBM PNy ieHIs 40 of the ghre-SBbaratng daviose In relaton to these
PSIRHOREEEIR 47, ftﬂmﬂvﬁéi Eétﬁ)%'f&{tr tha' rEfb‘?re%ggcﬁ’l an Jgngitudinally

clarity of the illustr on. The app
aaving elacepad as ithaf efew icostinuoushkelt,osuthoés @ often referred to as a

I | Iy nmoving blade 38 that is configured and
g%ﬂg%é\gi%ﬁ% 'sg as to nove substantially parallel to

the | ongitudinal axis of the pseudostem 14, along its
entire length, in a single pass. It will therefore be
dbgablede 3% aresents foetingotataing poauitiostem d¢ a sepagating dace 44

h

LSkl R e\ L A '8 Vg 1o v

despect,. therothet atdeoof the blaas sy ohh bk WERd S 16t @s d tetir kide 48,
eferred formof longitudinally

%é\)? %Sa %gffb gltﬂ? 3 Mawa&/ kladeidfus ssipperted by e abiteble blade
k8pPbit 2P étﬁfv%rérﬁfjbélgmﬁlﬁeaolgﬁé‘gﬁawr@ @%8% s\l]ggohl@ﬁa%nclude a

resents to the rotating pseudostem ar at

glﬁfi@ daaifimgsneans droft shawrfithat is ehpabihe bheostmanaly oiganing the
6.0of the,.blade 38. In this respect, the other

é'ag% ”’}gn%PeJPH% 38 can be referred to as a return

side 48. As is evident in Figure 3, the bandsaw bl ade

38 is supported by a suitable bl ade.
The apparatus 28 generally includes means 50 for driving and controlling the

longitudinally moving blade 38, means 52 for driving and controlling the
conveyor mechanism 32, and an actuating means 54 that is able to tilt the
conveyor mechanism, 32 as required. In this respect, the lowering of the
conveyor mechanism 32 allows the feeding of a new pseudostem 14 into the
workstation 30 and also allows for the removal of a waste core therefrom at the
end of the operation.

Additionally, the appafatus 28 includes a guide means 56 that is able to provide

positional adjustment of the support rollers 34 during operation of the method,
as will be described below in relation to Figures 5 and 6. Associated with the
guide means 56 is an actuating and drive member 58 that allows pressure to be

exerted on the support rollers 34, and subsequently upon the pseudostem 14
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support 42 above and bel ow the bl ade 38. The bl ade
support 42 may include a bl ade cl eani ng neans (not

wa@bh@a)sbhat i s capabl e of continuously cl eani PQT/ALIZ005/001410

bl ade during operation. The aggaratus 28 general ly
i ncl udes neans 50 for driving<and controlling the
| ongi tudinally noving bl ade 38, neans 52 for driving
and controlling the conveyor nechanism 32, and an

IRl WerkEeabh 3¢ WARL ddls°o QBﬂt‘)lﬁmgodﬁ\}el fo (%H@ dﬁ‘%‘t’he&ofhe support

mechani sm 32 as require res

Irolessiddg of the conveyor mechani sm 32 allows the

feedi ng of a new pseudostem 14 into the workstation 30
and also allows for the renoval of a waste core

theniebr eowab & Bs@REicH of FRyRes S, i 5. arffldict 'tl‘i’éB% IFfi’gures show

the apparatus 28 includes a gui de neans 56 t hat
&eneen lb/rtm deerggsntafothel amﬁratusna&tm derma@fsmppeudostem 14.

(erg %rr%r%aegh EHé1 &F@sﬁ%m l?%vnt'}g!f % @e réﬂf@%@uﬂgo mm, which

As s clyplcaf S'Malttlhgt h%r@étbﬁlefoﬁeélnﬁ)ﬁ@ed%ﬁrbs%@lﬁééie‘nﬁ‘gfean@hto the
drlve menber 58 that all ows pressure to be exerted on

yrksighposO. fdgueer eb showadbe pepudesien 14 affpoit helsdeen operated
0004 YRR o S5 B, A8 B, et

Hderefromithg pseudosiem tH sousisavimg lalfreﬁhﬁw d&mﬁ@tter 5bab@unld75 mm.
t t he operation o
Pl s fadud é&ssﬁﬁﬂggmﬁqéfgté RroRed Aampgal about 25
fﬁﬂnsm\f% Fsh§ dﬁ%ﬁﬁé’@? t%"‘th@%nﬁ’al%s@@%rﬁéte? n@&%ﬁ%d which
I's a starting
thﬂufpﬂqﬁelh@dm wasfeetmbrerttb betrbmomedkst at i on 30

Figure 5b shows the pseudostem 14 after it has been
operated upon for sone tine, and after a conti nuous

PeethoRnNaFigeRs 52 sy adrd st heted r(:%ﬁ\/e%}eoélfségcmﬁrﬁ%lch the

14 now having a reduced di aneter of about
pegudestem %Ml fasd puwesiedttbareundegr by tlﬁeusupportmembed% The

B R o e et o Aot et envi saged, whi ch

vvoul d then equate to the waste core to be renoved.

In relation to the progression from the situation in Figure 5a, to the situation in
Figure 5b and subsequently to the situation in Figure 5c¢, reference is élso made
to Figure 6. Together these drawings show that, as the diameter of the
pseudostem 14 decreases, the configuration of the support rollers 34 with
respect to each other, and with respect to the lower support member 36, adjust
to the diameter of the remaining pseudostem. This adjustment tends to result in
the principal contact point of the pseudostem 14 with the conveyor belt 62
following the path indicated by line A in Figure 6. In this respect, the guide
means 56 is able to be configured to provide positional adjustment of this type

by guiding the location of the support rollers 34 in relation to the pseudostem
14.

It is also apparent from the illustration in Figure 6 that, with the lower support

member 36 having a flat upper surface, the pressure exerted upon the
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Al'so shown in Figures 5a, 5b, and 5c is the conveyor
belt 62 upon which the pseudostem 14 will rest,

wa appoeded t hereunder by the support nenber 36PCTAE2005/001410

support rollers 34-are also evident. In relation to
the progression fromthe situdfi-on in Figure 5a, to
the situation in Figure 5b and subsequently to the
situation in Figure 5c, reference is also nade to

t he
8o TOOR "0 Ul SORADSE BUPSBA el Koar of
qeEniphgoy af ilmrpsﬁumlsmm larppmated by lties tpﬁﬁr%eln\éB\Agﬂ? Fgg&&@ﬁito undergo
t e
et dosgmation, Bietlately ket ieciaiaeiwiinga Bt soprseting device,
RSRUARSHIBRBY -drBfo'?m@%H%ﬁé@{lfpvJset'hgsﬁﬁr ?é%tf&?’ (ﬂa\}ri@ fq,work on a

princi pal contact point t he seu
mﬂﬂa'yp@rtlbel of 6 fp@leudmstam mhhepethan | andiueadce ghobtjorl, | WRich is of

d 56
ReBleh o vila coaiess S Gviskty @a%?aﬁareggf%ar%%gmg the
Gibré-Bepatating ml@{lﬂrﬁ@%ﬁtm@ bleRfeadd)on t -d ﬁnﬁ’ﬁ@ﬂfs&ance above

rollers 34 In relation he pse do
e cafyeapehell 68ma tehaet |G tafaei pre-deteFinede tifickmess, may be
rattgﬁtlﬁ Wer support menber 36 having a- flat upper
FPace e preéssure exerted upon thepseudostem 14 by
the support rollers 34 from above causes a part of the
[ her of the seudostem (i ndicated by the portion
Hﬁr sUggce e&f&@t@ﬁsmfa'ﬁ@gut%ﬁléﬁm then pseudostem can be
t aratin
'OVBRQ)'n?é Wrt}‘roﬁ? r%lfr@nggﬁé% tHe slhgg I'r%rhcg\{aﬁ Eff)rpge%s 12%@ portion

devi ce. anar ornuat|

- of b@resteepplaaar sectibens @entnmwumy prEschtdd B ihe srwaramm Sfrface of

he stemrather than a curved portion, which s

gf 3 ;}%gnce in renoving a sheet of constant

t hi ckness. Al so, by arranging the fibre-separating

device (nanely the bl ade 38) a pre-determ ned distance
dbeveiriase of 6h@§ybpoltbemlter624 ia préfeeabl@nudotha so as not to mark the

y,.be separated therefrom
Baa e B e I SRR Rob! & et t be
mmbM)deade&ﬁl&@B@ppb@@olléV@Bﬂ%ﬁ bel 4 Bewéhédﬂﬁgbr Indeed, ideally
nterferi n% with the sheet renoval process,
Uppgr surface of the support member 36 will also be polrshed to allow
relatively frictionless passage thereover of the conveyor belt 62, even when the
pseudostem 14 is under the pressure required to create the planar deformation

mentioned above.

Use of the apparatus 28 on a suitably sized pseudo’stém 14 results in the
removal from the pseudostem 14 of a continuous sheet 60 of fibre, a sheet that
is as wide as the pseudostem 14 is long, and is as long as is dictated by the.
desired thickness of the sheet 60 and the starting diameter of the pseudostem
14.  This sheet 60 will be continually removed from the apparatus 28 by the
conveyor belt 62. The sheet will be continuous to a point where the minimum
workable diameter of the pseudostem 14 is reached, following which the waste .
core  will be removed from the apparatus 28, to be replaced by a new raw

pseudostem. In this respect, ‘and referring again to the use of such apparatus
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of constant planar section is continuously presented
to the separating surface of the blade 38. The surface

wo@toobloz94support rollers 34 is preferably snootPCHAU285/001410

not to mark the surface of the pseudostem 14 (and thus
subsequent |y damage a sheet t22be renoved). I|deally,
the support rollers 34 will be a polished steel.

| ndeed, ideaIIy t he upper surface of the support

o1 BB i e Lol BoBus Prsb ey e el Bl By prgany processing

&2ep,av Wil PBeippréciakethdo e frst4ehvSrotatitsis bhe rﬁﬁv%@ﬂd%stem (in

required to create the planar deformation nmentioned
dbeveundip process). syphras the psewdosiemushewn yin fFiger 1c, will not

DEBH LT 45l 8 5 ERBI o B8t thtar oy

sineedr ttnhﬁtravasas ofitieke pesudditerns &3 BasHLRR 4 folirfdddPmg pseudostem
and is as long as is dictated by the desired thickness

Sf thenBnershowrBio Higura s aeentinueys sherbwdt bepradused.
pseudostem 14. This sheet 60 will be continually

renoved fromthe apparatus 28 by the conveyor belt 62.
Theekdtioat tonhd domngenmamufus duitablepavetalwbpertivhe one which is

bl.e di t f ot temi14 is
PR Rlsot ParT il G aperen Merchome 168t in bé Tgavarded to paper

&;eﬁva@@ksf;h@mhbﬁnaﬁﬁaﬁﬁéw%faﬁendeqs%dee@e BigRf Py a new

raw pseudostem In this respect, and |ng agai n
to the use of such apparatusfor both the round-up

S G TroR A 0P B3naouRls FiirdeBie,SR8iatin tat is

ablatd }Q@‘éiu@é réwRAYeP FOHIRRG, @Rtdd, Br AR SRRy - kidthis respect, a first
process) such as the pseudostem shown in Figure 1c

@.pparfﬁwﬁ 80j (Reety apdre appawttgah ggtdqsﬁﬁbed\@bDV%)elSd@@ﬂiBé in line A to

SPATIS o i L VAL By LT Pl B o 2

fdeusesirehliod B Iﬂeett alpe |ad:10m§s Iam Bpparatusl @8 &f the type descrlbed
g?)ml nuous, sheet w || produced. In relation to

PYRgBABREY BPParatys %mred% d19ecepe rshaed frefered m.a@hsecond
pr %algbem fiRr agke r{BelthﬂP@pl%ﬁ Ftlb@ﬁﬁlf TBids r]e&gy tljié) ongmal

forwarded to paper ‘convVerters nor nal
pef%edmtem)laesrar@ed pespétidjculer!y to the fibres of the first sheet

The laminating process 88 is one that allows those two sheets (namely the first
ply 82 and the second ply 86) to be placed one on top of the other with the
fibres non-aligned to produce a dual layer sheet.

As can be seen from Figure 7, third and fourth lines, C and D, may also be
introduced to produce further sheets to be layered therefore producing either

three or four layer sheets.

The laminated material is then processed through a suitable curing step 90 that
applies suitable pressure and temperature to compress the layered material, to

form. a raw paper product of a suitable thickness, having suitable.
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Figure 7 is a diagrammtic flow di agram show ng a
proposed operation that is able to produce raw paper

wo e@a2oae9 three, or four sheets. In this respRPCI/AU2005/001410

first apparatus 80 (such as the apparatus 28 descri bed
above) is located in line A t33produce a first sheet
having a first fibre alignment, referred to as first
ply 82. The second line B that al so includes an
8 t t ;
PRMAIES Trodlel (HEpaRR ey R BiPRTE =g packaged as
swecenshpyliy st)e Baving its fibres (being the
| ongi tudinal fibres fromthe original pseudostem
arranged perpendicularly to the fibres of the first
$heg thudBe! ssEnnbt Bk Prfé?ﬁ@é%n%aabp':ar?ﬂu% 61’%% ﬁeﬁ@r‘f‘@invention is
those two sheets (nanely the first
shiwita geiparae) fikresbieoml adudk cmseudnsteop imfa mmwmarrﬂaat results in

S48 B, PO A S e B Byt o

|fllbm affanged On avgingles @irb6tidr)t that ueRd ebeh PheAUBE laminated to
further sheets to be |ayered t her ef or e produci ng

anotar sheete With thefitra§ gunsingeins a ﬂlf&ereahﬁﬂacw to ultimately

| PTR&E g
2Biosh ralio pbleE, PERSCTRMe doB¥abofrBHlhE e, f8¥ tpgaitional
tchenmais ¢s Hohdehé aljfforent sidats tedethén nbeddes if @GuRrdaRBE removal
ducf1 Suj ta | e thickness, hawgs%e
Sithes @W?Z%» Q@M@E % prewTringtie the paeud ﬁbp@lﬂthﬂiyt klies on the
d S S t
“é?ﬁ‘fé' A R AR RS oL ARE Dl el SRR of g, banana
psegdpsicimvention is able to separate fibres froma
bul k pseudostemin a manner that results in relatively
thin sheets of fibre, each sheet having a series of
fTiher eppaedtuduRdlzte ofo fsle%@éib éh&af’&ﬁgvé nth%sé' %Hé@ﬁ from the

direction, that can each then be | am nated to ano
SReddostam in a marmestat capesi with the fexiblefraterst of the pseudostem

t Th |
GBS0 Phog! ol b e Lo BEHEE B ARSI TBR 08 tonas
hmguintdmj fbu‘l feement tefiitiiral veaeéiey typ@bpé‘@ﬁén' Indeed, given the
uire the rempval of the chem cal's natural

4 8@ Br Ay COMRASEIPs 8f) haseBm Pseudestems, [dbi @rst passible to apply

traditional veneering techniques to cut veneers from a banana pseudostem.

Finally, it will be appreciated that this embodiment has been described by way
of example only, and that variations and modifications within the spirit and
scope of the invention are also envisaged.
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nat ural bondi ng characteristics of the nornal
conposition of a banana pseudostem The apparatus is

w@bdoe/rmesepar ate and renove these sheets fronP¢hau2005/001410

pseudostemin a manner that copes with the flexible
nature of the pseudostem andzgrso t akes account of
the fact that the conposition of the pseudostemtends
to jamand foul a nore traditional veneering type
QPgRAti on. I ndeed, given the nature and conposition of
banana pseudostens, it is not possible to apply
traditional veneering techniques to cut veneers froma

(et “PRA £ aT Pehd Shetts b sslaBRF i g bfvana plants in

exanmeefmﬁilw,Mmetabateamnrp@ud@@,ﬁerﬁnﬁe Iéll@ﬁgm@ﬂ%l axis, the
within the spirit and scope of the invention are al so

envi 3RRAIAIUS IAFlvEingl .  Apparatus for producing sheets

R e i R S S SR A

eac pse aving a
t he th)par atnusansior Lsdppgr:tingahe pseoddsteat fop notiatibl thdreehabout its

dost. be. fed; f t th
D seUBBERHR AL uitain B WHLFEIP aBR i ts | ongl t Ldi nal
axi (g t hi gy file. éﬁrﬁj BicedfRf! &?ﬁa&ng the rotating gseudostem

fi bre separating device or contacti ng
pseualosg@ntbaiaamg”)smﬂoenmaleagﬂhy its entire | engt h;

cont i uous sheet bre is re
e [B¥isyCE Bhnlath SAeeh o tup R demay et ﬂamsemgiostem by
r ot afheGibre-sepaliPgl dvite dGHYY Htdkbd.0 claim 1 wherein .

the supporting neans is provided about the periphery

of the pseudostem by one or nore rollers arranged to

S PERE SR 4R8P et oPBPSEL s = v

rol | avcutahe p@ﬂpﬁegu@fGMeS;ﬁse@@obtén@ DYt of hfore RbRérsHiranged to

pseudostens along the full |ength
contact the rotating pseudostems.

3. Apparatus according to claim2 wherein a plurality of support rollers are
configured so as to contact the rotating pseudostems along the full length
of the pseudostem.

4. Apparatus according to claim 3 wherein support rollers are arranged both
underneath and above a rotating pseudostem.

5. Apparatus according to any one of claims 2 to 4 wherein one or more of

the support rollers act as a drive roller.

6. Apparatus according to claim 1 wherein the supporting means is a
combination of support rollers and a fixed (non-rotating) support member,
the support rollers being located above the pseudostem, when the

pseudostem is within the workstation,. with the fixed support member being
located below.
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of the pseudostem 4. Apparatus according to claim3
wherei n support rollers are arranged both underneath

war@eakme® a rotating pseudostem 5. Appar at usPCT/AU2005/001410

according to any one of clainms 2 to 4 wherein one or

more of the support rollers agb-as a drive roller. 6.
Appar atus according to claim1 wherein the supporting
nmeans i s a conbi nation of support rollers and a fixed

y [ { Th t he support rollers
Jai maPBaR S HosB R0 h IREL Gstin “SeAvery befl S arranged to
pseugagéierBtiveen thBigsculiestept katahe dweMsliphdriendrhB&dto remove
support nenber being | ocated bel ow. 7. Apparat us

accofh® shpet yhanasenagaiadramihe peewdaesiem. bel t i s
arranged to travel between the pseudostem and the
| ower support nenber to renove the sheet when

- paApperatiis avtdidingdieoldirs tiewhebin Ap pesldGstescigrslippdried in a

to claiml wherein the pseudostemis supported in a
mannBRMRELhFRaHS 2 PpHaf tae Perehpet plplergsesdosiam to undergo

pseu El‘éﬁta? 'Hetf&n"fémﬁ] %@dﬁl@&ﬁ%% Rt \Qﬁﬁrﬁ%aﬁ@{eyseparating

bef ofe contact w -Separati1ng devicCe.
Appadevios. according to claim8 wherein the planar
deformation is such as to. allow the fibre-separating
device to work on (and thus renove a sheet fron) a

F@.anﬂb?%ﬂtﬁsﬁl‘é@c&{ji@% a%%mgémiﬁkﬁ@%laﬁié?%%%éldnyis such as
n ength o 0.

the entire | %t the pseudostem Appar at us
accotadaklgy tthe dibse-separating| devicedio wogh oap(@eddibdsviemove a sheet

| ai A\ ein e fixed su rt, menber is . .
Fer alp0u 4 I Tsresiueh 5 meBEp eff Bhia. sibstantiafyothe entre
the pagtdoesthepseudbbensupport rollers from above, to
provi de the planar deformation and to flatten at | east

a |lower portion of the periphery of the pseudostem as

[ f1xe pRor t r . t .

10, TRPAERES ok APy 15 SHER5 AR R L s PRRRE N oo

devi wherein the fixed support member is relatively flat, allowing pressure to be
exerted upon the pseudostem by the support rollers from above, to provide
the planar deformation and to flatten at least a lower portion of the

periphery of the pseudostem as it moves past the fixed support member.

11. Apparatus according to claim 10 wherein the fibre-separating device is
arranged to be a predetermined distance above the fixed support member.

12, Apparatus according to any one of claims 1 to 11 wherein the supporting

means is positionally adjustable with respect to the rotating stem.

13. Apparatus according to any one of claims 1 to 12 wherein the fibre-

separating device is a longitudinally moving blade.

14. Apparatus according to claim 13 wherein the blade is a single, straight
blade configured and constrained so as to move substantially parallel to

the longitudinal axis of the pseudostem, along the entire length of the
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arranged to be a predeterm ned di stance above the
fixed support nenber. 12. Apparatus according to any

wor®602946% ains 1 to 11 wherein the supporting PEEAB20105/001410

positionally adjustable with rgspect to the rotating

stem 13. Apparatus accordi ng2 0 any one of clains 1

to 12 wherein the fibreseparating device is a

| ongi tudi nally noving bl ade. 14. Apparatus according

to chaj b 1% dey. [ : I glt

bl adl oAttt 3 % ME RS TnE IR G ot 16E8 B8'iong as the
subspaatdedies. paral l el to the |ongitudinal axis of the
pseudostem along the entire | ength of thepseudostem

in a single pass, the bl ade being at |east as |ong as

1 PPPUERESE efBcotding ARP U 42GHBFSHh "det Blagiea'cgh;ﬁove in the
wherein the blade can nove in the opposite direction

i n aoppesithdipeglion inluretwagidssathusgodsitEting iebckeadds and forwards

for I seudostemin use. 16. Apparatus
accgl?@?‘ﬁgtﬁ?g)ggyggﬁe&%msﬁ ein the fibre-separating
device is a longitudinally noving blade in the forma

conti nuous belt. 17. Ap}oa_\r at us accordi n? toclaimile
wifer APRatates caawling ta claimx 1 bIvehasain thesfibreessparating device is a

o o oo PELERRR 8D RR e RR A ORI VI o7 et

to the rotating pseudostem a separating face on the

separating side of the endless |oop. 18. par at us . :

e oPRPREFIYS acraiding 7o i 1A Whereh i blade inei Gerela endless

such|ddpatsubperte®!s S E whi

di st ance _SFEat er t}ﬁgﬁﬁ\égﬁ@é fsé’%gtgﬂ%g’%ﬁz%@gﬂ& oesét?%r%%o%(\flmmh the

a subladel is otatdd, sopmenfiguedotopretent dbdlie ratadingepssudostem a

the separati face (|eavi at | t ot | eadi ng

sepa?%‘?"f‘rﬁ n%ﬁ%‘ée %&ﬁ@s%%ﬁ%faﬁﬂ%ﬁ'd@@?ﬁ? ﬁé‘gaﬁﬁ?%ousl y

novi ng bl ade acts to continuously renove a sheet off

the full length of the rotating pseudostem 19.

Ashafapakatug ase@ding. tooclsinailimh wizersin theabladeds contigurédrayich that

a bl gde [ tus. i peration with. the

mon- LECSEFARceR SRPHAk ) BRARfERR brékler thalf he length of
a pseudostem, and a suitable blade support is provided above and below

the separating face (leaving at least the leading separating edge exposed),
such that the continuously moving blade acts to continuously remove a
sheet off the full length of the rotating pseudostem. ’

19. Apparatus according to claim 17 or claim 18, including a blade cleaning
apparatus in cooperation with the non-separating face (on the blade-return

side of the endless loop) of the rotating blade.

20. Apparatus for producing raw paper from sheets produced from the
pseudostems of banana plants in the family Musaceae, each pseudostem
having a longitudinal axis, the apparatus including:

(@) aworkstation into which a pseudostem may be feed:;
(b) means for supporting the pseudostem for rotation thereof about its
longitudinal axis within the workstation;
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side of the endl ess |oop) of the rotating bl ade. 20.
Appar atus for producing raw paper from sheets produced

WO p@ai2He9 pseudost ens of banana plants in the PEIAU005/001410

Misaceae, each pseudostem havi ng a | ongi tudi nal axis,
the apparatus including: (a)-&’workstation into which
a pseudostem may be feed; (b) means for supporting the
pseudost emfor rotation ther eof about its | ongitudinal

Govred' 1B Palsh o RENES e 61 ot BEF BhPlirgR goeucostem

subst ant qRInigy subistastisllyr ies bﬂﬂw mng%aﬁlﬁbbeb? & VONtIAUGWS sheet is
sheet is renoved fromthe pseudostem during rotation,

the sheeferRa@hdrampihes psaudosiee geiABg aratstiqnr tie sheeh having.
a direct H@E@é}ﬁ t or nore

sheet s tgglteétsﬁé?asuc rgWP%{%maﬁ?edc ?%(1’;1%@1‘ t he

genefdl | mqmsafdrellanﬂn@hrr@ tivo at n@Eesshdete mgpmmnsuch that the
sheet s | . hot aI ned ( ns for cur.in

2 acent dfdiarcot Bo ek FHIATIDNSS I At A3 tWOAT cent sheets
accordi ng A& A wherein the curing neans

i ncl udes%a'foparlgt sglir&j e to apply pressure and heat to

t he (eanm meaed fehewing thePadjacartsheets todamadawypapee.

apparatus clained in any one of clains 1 to 19. 23. A

raw paper produced fromthe sheet of claim?22. 24. A

AW RpPaatRy %é@ﬁﬁn@ymt E%IMIOQ@V %@?e@' fHeRErihg Alddh@" includes
claim20 or claim2 1. . A nmethod of producing
shee@rParabin ale tcpgegbrdyeweﬁnddmﬁﬁ@ﬂm lamisated sheets.

famly Misaceae, each pseudostem having a | ongitudi nal

axis, the method including the steps of: (a) feeding a

QQeuAi@hbeﬂpﬂdnihced byahé spphiais claimhed iPaAY bhB®fichms 1 to 19.
pseudostem for rotation thereof about its Iongitudinal

axis within the workstation; and
23. A raw paper produced from the sheet of claim 22.

24. A raw paper produced by the apparatus claimed in either claim 20 or claim
21.

25. A method of producing sheets from the pseudostems of banana plants in
the family Musaceae, each pseudostem having a longitudinal axis, the
method including the steps of:

(a) feeding a pseudostem into a workstation;

(b) supporting the pseudostem for rotation thereof about its longitudinal
axis within the workstation; and

{c) contacting the rotating pseudostem along substantlally its entire Iength
with a fibre-separating device;

whereby a continuous sheet of fibre is removed from the pseudostem by

the fibre-separating device during rotation.

26. A method according to claim 25 wherein the fibre-separating deVice

removes sheets by virtue of the device being able to move between
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(c) contacting the rotating pseudostem al ong
substantially its entire length with a

wo piwem2|epar ati ng devi ce; whereby a conti nuouspehae2006/001410

fibre is renoved fromthe pseudostem by the
fibre-separating device durin§8rotation. 26. A net hod
according to claim25 wherein the fibre-separating
devi ce renoves sheets by virtue of the device being

50 BRSSL or LAES, ol o 0 marr

pseudost em r ot at es, e a mann

r et athad retans thedgtegrity mftheffébr? iblmgdldswldi&gsirﬂlaﬂygge eRtire length
virtually the entire I ength of the pseudostem and thus

a1 onfl VRESESRRFRIbAGH v eApadne ReainUaElY Feevabeneet
according to claim25 or claim26 wherein the support

i s provided about the periphery of a pseudostem by one

&7 . mbr enatiod erccosdingnipedlaim @6nvactlaihe26 ottereing the support is

PRI ot T L e o rtrs

a meanahgéd &l chabsl the ratalifglpseldbseniigr i phery of the
pseudostem t o undergo planar deformation i nmredi ately

before contact with the fibre-separating device. 29. A

T oRm PR 4cORIAG S ey Bretr B {7 MR 4o pgeudostem

devi isestippovtedk iwna (raachémusatr pemvies & paBebf ftheMerbhery of the
pl anar sCJr.é)gace of the pseudostem al gng .substantially

I
149081¢BniR HNEPTAch @l38as RferERtiorB dmmediateho defore contact
acc%qh%fiﬁreag%{Pé}gﬁné)g?ﬁtb% me 25 to 29 including

adj usting the support e pseudostem as the
di aneter of the pseudostemreduces in use. 3 1. A

e RipPEOIAePNG S Bl Poeteidi g PEnaselrgton is Such as
bl ade W ltl%ll‘fiﬁﬁb-@@}l‘ialféﬂﬁétd'e@idée% weridont @nd%Es remove a sheet

substantially parallel to the |ongitudinal axis o
pseud@d anplanasriyrfase ehthe @spedestanoslarige splsstadialtyethe entire

' N AefpObnBIRBubSP! ade Ttself

30. A method according to any -one of claims 25 to 29 including -adjusting the
support of the pseudostem as the diameter of the pseudostem reduces in
use.

31. A method according to any one of claims 25 to 30 wherein the fibre
separating device is a single, Astraight blade configured and constrained so
as to move substantially parallel to the longitudinal axis of the pseudostem,
along the entire length of the pseudostem, in a single pass, the blade itself
being at least as long as the pseudostem, the blade thus moving in the

~ opposite direction in a return pass, and thus oscillating backwards and

forwards along the pseudostem in use.

32. A method according to any one of claims 25 to 30 wherein the fibre-

separating device is a longitudinally moving blade in the form of a flexible
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being at | east as |ong as the pseudostem the bl ade
thus noving in the opposite direction in a return

w@aws/02and t hus oscill ati ng backwards and for waeTiau2005/001410

al ong the pseudostemin use. 32. A nethod according to
any one of claims 25 to 30 whéPein the fibreseparating
device is a longitudinally noving blade in the form of
a fl exi bl eendl ess | oop, supported by opposing

spac Ntk Ok ' t I '

oo ERBREiof o Sior ooty MRS LU, hects sbo

pseudhiehethen e riat iotafedl a@mdo cohfiguredpy Presentstolendfrotating
according to claim 32

the endl ess | oop. 33, net ho ] )
wher BSCUSIPSIEMA SHinATaind TRcerMie Sanawtneide ek theyendiess loop.

wheel s are spaced apart by a distance greater than the
| ength of a pseudostem and by providing a suitable
BBadk reethpdraccalding tactiime32whene, Isepanfiguring thectsiade such that

expCEaP 1t WSEB AP Rt Er POV ARG irahes séeder than the length of
conts @g@u%étem?réﬁm%'}ﬂpr%b%iﬁg ng{éﬁ;gg% 6@813,3'@58% aletré?ﬁj below

rotating pseudostem’ 34. according to c
32 dhedepanatzg farergavinghet Iphsidbetleading separatingusdge exposed),

I . ' . I [ t '
coonBeamnBhRYk ola BReEaGs 3B ton BB, BBy 2 sneet off the
bl adet leigth of ial@taing pseriudtens | oop) of the rotating
bl ade. 35. A nethod for producing raw paper from

sheets produced fromthe pseudostens of banana pl ants

hp t i : '

22, RS YSUUSRACRE B PSR 33 DR 9H g e v e
t he quwindosslgmdlerned: hiey wprdwdedd | an;blddy slRRMNY | &%paratus  in
t he pseudostem F‘OF‘ rotation %_her eof about its ) ‘
| on 'W&F%&ﬂ” Wit ShGi RH-ReR3@t0B fRes 4en dhe blade-retum side of the

contgrdlestdiobpPof @kabtdibgisisyslost em al ong substantially
its entire length with tghe I.bre- separating devi ce,

wher eby a conti nuous sheet is renoved fromthe
BECUKORLAIBA Y0 BohBE AL P baSeStesh DRUATLIIRIES from the
pseudostems of banana plants in the family Musaceae, each pseudostem
having a longitudinal axis, the method including:
(a) feeding the pseudostem into the workstation;

(b) supporting the pseudostem for rotation thereof about its longitudinal
axis within the workstation;

(c) contact‘ing the rotating pseudostem along substantiélly its entire length
with- the fibre-separating device, whereby a continuous sheet is
removed from the pseudostem during rotation, the sheet having fibres
that are generally parallel in a direction;

(d) laminating two. or more sheets together such that theudirection‘ of the

- generally parallel fibres in at least two adjacent sheets is not aligned;
and

(e) curing the adjacent sheets to form raw paper.



that are generally parallel in a direction; (d)

| am nating two or nore sheets together such that the
wal2ooeord4em of the generally parallel fibres inPet/AU2@sn01410

two adj acent sheets is not aligned; and (e) curing the

adj acent sheets to formraw paPer.36. A nethod

according to claim35 wherein the curing includes

appl yi ng pressure and heat to the | am nated sheets.

: y t e :
36, TR AERARY Yol S5 IS, B oniin
sheeprassud andrh@it to3he [dmiraegahestspr oduced by t he
met hod clainmed in either claim35 or claim36.

37. A sheet produced by the method claimed in any one of claims 25 to 34.
38. A raw paper produced from the sheet of claim 37.

39. A raw paper produced by the method claimed in either claim 35 or claim
36.



