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Field of the Invention [0001] The present invention relates to Erocessr ng
of botanical materials to usable downstream products. [0002 | 4438d1%1 cul ar,
this invention relates to an apparatus for shredding felled trees into a
form usabl e for subsequent downstream ﬂ)r oducts in a single-step. [0003]
More particularly, this invention relates to an apparatus for shredding

oil palmstens into a usable formof bionass in a single ste Backgr ound
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the fruit, its other plant parts such as kernel shells, enpty fruit
branches, fruit fibers and cia fﬁgn al so.be processed into usable
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single-step.

[0003] More particularly, this invention relates to an apparatus for shredding

oil palm stems into a usable form of biomass in a single step.

Background of the Invention

[0004] The oil palm Elaeis guineensis is a plant of great economic
importance for many tropical and sub-tropical countries such as Malaysia,
Indonesia, Nigeria, Ivory Coast, Brazil and Colombia. Its main product,
palm oil, has been estimated to exceed eight million tonnes worldwide
annually. Besides palm oil and palm kernel oil obtainable from the fruit, its
other plant parts such as kernel shells, empty fruit branches, fruit fibers and
fronds, can also be processed into usable by-products. These by-products
include cheap boiler fuel, absorbents for liquids, plant mulch and animal
feed.

[0005] The oil palm can grow up to 10 m with a stem diameter of up to 80
cm. Trees have a useful life-span of 25 to 30 years. Thereafter, the palms
are no longer commercially viable. The unviable palm becomes an
economical and environmental problem. To leave the palm to age away
renders the land non productive. Thereafter, the trees have to be felled as

they are susceptible to diseases and insect pests. After felling, the tree



2 must be renopved as they take a long tine to deconpose in the field.
Leaving the felled trees to rot on their own al so hinders repl anti 8
thereby tying up valuable arable land. Current nethods of di sﬂft?@eﬂo bf the
trunk/ stem are expensive and can be environnentally unfriendly. [0006] The
removal of felled stens is expensive dée to hi gh cost of transportation.
As such, the oil palmstens may be burned in situ, but this  is not
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Magnum Force Wood Hog, feeds stems horizontally against a toothed rotor

to reduce the stem to chips. Both of these use drum-type cutting heads,
such as 110 illustrated in FIG 1A.

[0007] The outputs of these machines are chips that are inconsistent in
size. While this size range of botanical material is useful in some
applications, most downstream applications (e.g., conversion of the material
into pulp or mulch) require the stems to be further flaked or shredded into
consistent material less than a millimeter in diameter and down to a few
millimeters in length.

[0008] The most common methods of shredding are the hammer type, the
flail type, the grinder type and the disc type of shredders. The common
principle behind these methods is that material is first reduced in size by a
cutting or tearing means 120, followed by forcing the reduced material
against a screen 130 to further reduce the size as illustrated in FIG. 1B.
[ooo9] Thus, shredding may be viewed as distinct from chipping by
requiring a subsequent step where the material is forced against a screen
to further reduce the size of the particles.

[0010] Now, the anatomy of the oil palm stem renders it difficult to shred
into fine particles for subsequent downstream use. The oil palm Elaeis




requiring a subsequent step where the material is forced against a screen
to further reduce the size of the particles. [0010] Now, the anato of the
oil palmstemrenders it difficult to shred into fine partlclé‘bsz
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paper from the stems. However, while the problems of fast dulling of saw

blades may be solved with alloy toothed blades, the processing of the stem
chips to flakes or shreds present other problems.

[0012] It was found that during flaking or shredding, the clusters of fibrous
strands in the stem become entangled with the knives of the flaker and may
even jam it. In the case of the hammer mill the backing plate becomes
clogged and ineffective in its operation. With this problem of further
reducing the size of the stem chips, there is little incentive to develop
downstream products from shredded oil palm stems.

[0013] Therefore, a need clearly exists for an apparatus that can reduce oil
palm stems into a form, on site or off site, that is easily disposable to
facilitate clearing of the land for subsequent use. A new process of
converting oil palm stems and similar biological material into usable
downstream materials beyond that of sawn lumber is also needed. A third
need is to expand the uses of this hitherto under-utilized material in a wider

range of useful, environmentally friendly products.
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Description of the Draw ngs ) » )
resources from Unproductive palm trees and facilitates an environmental

method of disposing the same.

[0018] In another aspect, the present invention provides a generic method
of disposing unproductive monocotyledonous plants, fronds and trunks
efficiently and in environmental friendly manner.

[0019] In yet another aspect, the present invention facilitates the control of
infestation of insects in unproductive monocotyledonous plants such as red
weevil and rhinoceros pupae by destroying their pupae and disrupting their

breeding cycle.

Brief Description of the Drawings

[0020] A preferred embodiment of the present invention will now be more
fully described, by way of example, with reference to the drawings of which:
[00211 FIG. 1A illustrates the method of the prior art for chipping botanical
materials, while FIG. 1B shows another prior art process for shredding
botanical materials such as palm oil stems;

[0022] FIG. 2 showing the apparatus of the present invention to shred
botanical materials such as oil palm stems into particles in one step;

[0023] FIG. 3A shows one arrangement of the teeth of the cutting head of
the present invention while FIG. 3B shows another arrangement of the




[ 0020] A preferred enbodi nent of the present invention will now be nore
fully described, by way of exanple, with reference to the draw ngs of
which: [0021] FIG 1A illustrates the nethod of the prior art 115%P08hi ppi ng
botanical materials, while FIG 113 shows another prior art process for
shreddi ng botanical materials such asYpalmoil stens; [0022] FIG 2

show ng the aF?par atus of the present inventi ?\2 to shred  bot ?ni cal .
material s suclfeil 6IG. & sheawehow & eutiagitrethecomprisag ofia cuttingowd 11 ¢ 3A

shows one arr f t ' t he present
Cnvent on ani [ToUDRE6nf %hgﬁggﬁgﬁﬁgp”é%%ﬁ@%&%%?%’gﬁdﬁa. POO1 5 teeth,
FI G 3C shows[oop4y BIGSt t4 gy t 00t Bhoanaliesestivd arrangements ool the mabunt ed
onto a holder on the surface of the cutti ru ng. [ 0024] FIGS. 4. A - C
ohow al t or nat FODPAREER N BR TS RuSilian o7 i hroBPdmsm vk the Btaseit

i nvention forjRkEhesnenbodi nents of the present invention. Detailed

Description of the Drawi ngs [0025] A conclusion nay be drawn fromthe
information on the oil palm given in the Background section above, that

t he potential of converting.ih oil. pal m.iem into other useful products
i s hanpered by the probl Qﬁ%"_ﬁﬁ"enﬁﬁwﬂﬁ?!}Hfiﬁ?@’&m"ﬂ%consi stent shredded
material sizepoZdeAPe@sdidion MEP B Afawh SFERMAS ihfstnitidpl eARhefoispamedi ng

oil palmstens and other simlar botanical materials. [0026] In accordance
with a pref er gv@ndntibeiBaskgrasmd: srctiopabavieothathe peteintiabefl conyerting the

b, s Bl B g T el SRS [LAFRER By 6 pRERILHFY, .,

the inventi onuneyntesllapiacind edcondistent shiveddettinaatesial Siree oThet pesentlet ai | s

may not be deisn(i/rein!coigrcxi O%Earcl‘,oerggé r’gheS %rgae%%t oft ghrggai%lérgil E)gﬁn slcgr\rllgna;[nidogther
similar botanical materials.
[0026] In accordance with a preferred embodiment of the invention is
described. In the following description, details are provided to describe the
preferred embodiment. It shall be apparent to one skilled in the art,
however, that the invention may be practiced without such details. Some of
these details may not be described at length so as not to obscure the
invention.
[0027] While the preferred embodiment of the present invention is directed
towards oil palm stems, a person skilled in the art will appreciate that the
present invention may also be used for the processing of other botanical
materials. As such, while oil palm stems are mentioned, the invention may
be readily used for other monocotyledonous plants (such as date palms and
others), palm fronds and trunks and branches of dicotyledonous trees and
plants.
[0028] There are many advantages of the preferred embodiment of the
invention. One advantage of the preferred embodiment is that oil palm
stems may be reduced to an easily-handled and transportable form, in situ,
close to where the trees are felled.




[0027] While the preferred enbodi nent of the present invention is directed
towards oil palmstens, a person skilled in the art wll appreciate that
the present invention may al so be used for the processing of #3001
botanical materials. As such, while oil palmstens are nentioned, the
invention may be readily used for oth8r nonocotyl edonous pl ants (such as
date palns and others), palmfronds and trunks and branches of
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present i nvelosdnAthird a&%’abt@eﬂéﬂhﬁ thegtiwedded matetialQr Ripmass oPAINGd eps as
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i nvention naynbeellaﬂﬂicambnmny current and novel applications. [0031] A
forth advantage is t he | ayout of 't up ting structure of .t

i nvention fac O?ﬂaﬁef@“i‘@"@ﬂﬁ igithat the §K?'§o‘§éher§b{ BRfiAG Sa‘é‘cgﬁﬁ&feg €to
other apparajig QE;BﬁtfaénﬂQ{e%olibbe&?Eﬁé of bRfRAues tht%nQPé@bEBbséd fiTbiner €
operation aroun e sit Reterring now to the apparat us
of the presenapparsdus ithat indiscriminatelyndispersecthesmataria ifiomaltherel eperational

vi ew conpri si n of ®everal nodul es. One stemat a tine is fed into the
first nodul e, Qpnd; t3‘?or nodul e 22. Here, the stemis noved agai nst the

next nodul e, oGy Rei&edhHOWRSIFIG, ?4theTaﬁ)5r§§1% JTRHY pPedenttifferflionviBiagodul e

26 that powers t he conveyor and cutting nodul es.
be seen in a cross sectional, elevational view comprising of several
modules. One stem at a time is fed into the first module, the conveyor
module 22. Here, the stem is moved against the next module, the
shredding module 24. The last module is the drive module 26 that powers
the conveyor and cutting modules.
[0033] In operation, felled stems are loaded onto the conveyor module by
suitable equipment such as a hydraulic crane equipped with grippers. The
weight of the stem allows it to lie on the track 222 of the conveyor which
resembles the continuous tracks of a bulldozer or similar apparatus. The
stem is then moved against the cutting head 242 of the shredding module
24
[0034] In the preferred embodiment, the cutting head is a metal drum
rotating on an axis substantially perpendicular to the axis 25 of feeding of
the stem. While the arrangement of the modules of the present invention
appear to resemble that of the prior art, it is the arrangement of the cutting
teeth 244 of the cutting head 242 that is novel and inventive.
[0035] In FIG. 3A, it may be seen from the top plan view, that the cutting
teeth 244 are disposed substantially concentrically on the outsider surface
of the drum with respect to the axis of the drum 244. This arrangement of
the teeth ensures that, when the oil palm stem is fed substantially
perpendicular to the axis of rotation of the cutting head, the continuous




[00331 In operation, felled stenms are | oaded onto the conveyor nodul e by
sui tabl e equi pnent such as a hydraulic crane equi pped with grippers. The
wei ght of the stemallows it to lie on the track 222 of the coh‘&@f@thich
resenbl es the continuous tracks of a bulldozer or simlar apparatus. The
stemis then noved agai nst the cutti ng7head 242 of the shreddi ng nodul e
24. [0034] In the preferred enbodinent, the cutting head is a netal, drum
rotating on afibersiof thasierathatwpyldeavscelaoged éﬂdﬂén"ﬂ*ﬁ:d the kladss of prieedi ng
of the stem angement of the nodul es of the present invention
appear to res%m?kgrshgfe g\"{the prior art, it is the arrangenent of the
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1456 . PQO1 7 fHaers of the stemthat would have clogged and jamred the

bl ades of pri®tfeeding FynkySte®. are cut. [0036] Material produced is of
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pal m st ens haopergtianndherefase,othel aifanaegnentsob ewiting daethedn itheopkesent
invention is novel and inventive. The cutting heads of prior art inventions

and apparatuses are not capable of generating fine particles of consistent
fibre size in a single step. In the prior art, subsequent steps such as sieving
or flaking are always needed. The arrangement of the cutting teeth of the
present invention allows the teeth not only to cuts but also to shred the
stem at the same time.

[0038] The cutting teeth 244 of the present invention is preferably made of
removable and replaceable tungsten carbide tools 332 affixed by being
brazed onto holders 334 on the external surface 336 of the cutting head
242. Refer to FIG. 3C. The arrangement of the cutting teeth of the present
invention allows fine particles of processed biomass to be obtained from oil
palm stem without the need a backing screen, unlike the inventions of the
prior art. Just as important are the design and orientation of the cutting
teeth 244 which is self sharpening.

[0039] The cutting drum has an external diameter of 78.7cm with cutting
blades mounted at 11.5cm x 24.72cm centre to centre around the cutting
drum.

[0040] Only a few embodiments of the arrangement of the cutting teeth are
shown, particularly those with teeth evenly disposed over the external
surface of the rotating drum(s). However, arrangements wherein teeth that




operation. Therefore, the arrangenment of cutting teeth in the present
invention is novel and inventive. The cutting heads of prior art inventions
and apparatuses are not capable of generating fine particles of4%6#881 st ent
fibre size in a single step. In the prior art, subsequent steps such as
sieving or flaking are always needed.8The arrangenent of the cutting teeth
of the present invention allows the teeth not only to cuts but also to
shred the stara aet evanly diapospamisq tik@)dertbe sgope v the resemt Anvantione
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contact with the cutting teeth, the stemis ripped and shredded and the
shredded par t disgetion 2 intelthepcuffing dsint24.i nto a bin or collection area

[0043] While the arrangement of the cutting teeth is non-obvious, a person
skilled in the art will recognize that alternative, equivalent arrangements of
the modules fall under the scope and spirit of the present invention. FIG.
4A shows the top plan view of an alternative configuration of the cutting
drum 242 where the drum is not cylindrical in shape. However, the
direction of feeding of the stem is still substantially perpendicular to the axis
of rotation of the cutting head. FIG. 4B shows a shredding module
comprising two cutting heads 2422 and 2424 rotating at an angle to each
other. Accordingly, more than two cutting heads may also be possible
under the scope of the present invention. FIG. 4C shows a tilted conveyor
module 22 that uses gravity to assist in the feeding of the stem 10, allowing
less power to be used in the conveyor module 26.

[0044] The last module of the present invention is the drive module 26 (see
FIG. 2) which comprises at least one motor and at least one associated
gear reduction and transmission train. The drive module may power the
conveyor module and the shredding module with two separate motors or
one motor with two separate reduction and transmission trains. In the
preferred embodiment, two separate motors are used. With the efficiency
offered by the novel and inventive arrangement of cutting teeth of the
present invention, a motor with only 400 hp is required. This is compared to




246 of the shredding nodule. Refer to FIG 2. Here, the particles may be
coll ected and renoved. [0042] As the stemis consuned, converted into fine
particles by the cutting head 242, the conveyor 222 feeds anof 48P0t unp
(not shown in figures but understood) and yet another stunp behind it at a
predeterm ned speed and direction 25 Pnto the cutti ng drum 24. [0043]
Wil e the arrangenent of _the cutting teeth i s non-obvious, a person

skilled in t heBiMaghym Fases yMpod Hqga‘t\’hiﬂhtr@ﬂHH?ﬁ\?e%%Eﬂuﬂogoé\ﬁte@iﬁ‘%ﬁ%_enent s
of the modul aﬁ\{%gli{a#%ﬂniﬁ {fth SO h%BHélk% Pfgdutcgq?fére I nventi on.

FIG 4A shows an view of "an alternatfve confifguration of the
cutting drunped4s] Therpgreseat dmventioh mely bglmodntetabnton astrajter. bedvieviee , t he

direction of feeding of the stem_is still substantiall erpendicul ar to
the axis of fowedi¥ndiggctiyhentoR fivagoneedru I@‘?Eﬂv‘é‘%éééﬁ% ggﬁ?éﬁcﬂrhﬁ" modul e

conprising t i : 4 ofatd t sach
ot her. Accor gpﬁg#;éléﬁr.rtgpgﬁ?ﬂlz%%t% %‘?st ?‘%ah%agg drlféa%egl sgﬁf)gr%osggi;agl e under
t he scope of fdlledfyesantentionalneans s&tiGas 40aghsaws ar pushediogemwaagdhen nodul e

22 that jty t i in the feedi f .th t 10 L | ow
| ess Sow:?ets oﬂ{?g\ét?ééﬂ '8?:‘??8 :9% %h@%iﬁgd'ﬁggrﬂ’lpgg?gpf ﬁ%fi?g%e'nyﬁﬁ‘ﬂoq%w%ﬂge of
the present | patpfdrin@NtHes stdifis dhtoV8asiRAHARIIZE %é@i@les'f'tﬁe bsatt MeRBOM i ses

at | east one notor and at | east one associ ate gear reduction and

transni ssi on thesefor signifieantlyealleviaie éherbyrgrvnef clepdng eirmadyorlanieiions oind t he

shreddi ng nodu Wt hy t arate LS _Qr, on it rate
reducti og andoicftéﬁ%%%ssﬁ%nsstgﬁﬁ %r?. n(?r{ﬁé‘? Ig% r&ppbef afeﬁgﬁggi?gyairﬁé%ﬁdﬁﬁgg
separat e not ofsfunigal uﬁédnsé&ﬁﬂife&ﬁaﬁoﬁfai‘ridcrh@mzmIaﬂbﬂe,foejﬂ\g_hyeé&@r_ermwe|n01md
inventive arrangenent of cutting teeth of the present invention, a notor

with only 4o0ocempremisagui Signifiqantly. ithe qyrpantinvestionspeedeoip seriBntinggnum

Force Wod Hog b Gl BBt thS nBed 9 cledr L8dfioRBI BRE f1ead Gs the value of the
shredded material justifies the investment.
[0046] It is discovered that the conveyor and shredding assemblies of the
present invention are able not only segregate the viscular fibres from the
parenchyma tissues but also destroy pupating insects such as the red
weevil and rhinoceros pupae in the process of reducing nonproductive
monocotyledonous plants, fronds and trunks into consistent fine particles.
Prior art of chemical treatment, burning, chipping/shredding of felled palm
stems fail to break the breeding cycle of insect infestation.
[0047] The present invention therefore provides an apparatus for converting
oil palm stems to overcome, or at least alleviate, the problems of the prior
art.
[0048] Tests by the inventor have shown that the present invention may be
used for processing trunks of dicotyledonous soft to medium hardwood
trees, and to obtain particles of a similar size range to that of oil palm
stems. The dimensions of the invention may be scaled to handle botanical
materials of different sizes as appropriate.
[0049] It will be appreciated that although one preferred embodiment has
been described in detail, various modifications and improvements can be




drive a hammrer mll with 24 hamrer heads to produce |arge chips. [0045] The
present invention may be nounted onto a trailer bed to be towed, or
directly onto a five-tonne truck and driven to the area of an14i6IP00pal m

pl antation where old trees need to be cleared. The trees may be felled by
conventional neans such as chain saws & pushed over, and then the stens

| oaded onto the feeding nodule of the present invention. By rendering the
stems into eagidde haadessompakilled iethe aravithaed departingeendhe scape of dhe
significantly alleyiate.the burden of clearing oil palmplantations of old
trees. As theP&t% ”H?B“W%t left to rot, the area cleared is not conducive
to fungal and insect infestation and newy planted young trees are thus not
conprom sed. Significantly, the present invention speeds up replanting
prograns without the need to clear additional |and areas as the val ue of
the shredded material justifies the investnent. [0046] It is discovered
that the conveyor and shreddi ng assenblies of the present invention are
able not only segregate the viscular fibres fromthe parenchyma tissues
but al so destroy pupating insects such as the red weevil and rhinoceros
pupae in the process of reducing nonproductive nonocotyl edonous plants,
fronds and trunks into consistent fine particles. Prior art of chem cal
treatment, burning, chipping/shredding of felled palm stens fail to break
t he breeding cycle of insect infestation. [0047] The present invention

t herefore provides an apparatus for converting oil palmstens to overcone,
or at least alleviate, the problens of the prior art. [0048] Tests by the
i nventor have shown that the present invention may be wused for processing
trunks of dicotyl edonous soft to nmedium hardwood trees, and to obtain
particles of a simlar size range to that of oil palm stens. The

di nensions of the invention may be scaled to handl e botanical materials of
different sizes as appropriate. [0049] It will be appreciated that although
one preferred enbodi nent has




been described in detail, various nodifications and inprovenents can be
1456. POO1 10 made by a person skilled in the art w thout departing fromthe
scope of the present invention. 1456 .PQ01 11 dains An appai4@id0t or
reduci ng botanical material, the apparatus conprising: at |east one
conveyor nodul e for feeding said bot anilcal nmaterial; at |east one shreddi ng
modul e coupled with said conveyor nodule for receiving there fromsaid
botani cal material; and at | east onCl@mM@e npdul e coupled to said shredding

adapt od o r caicbrelstySforeRPne PR olddlel thE3REaR s PORPRRREE 72 1 M
one step. 2. Aahleappenatonveyet aistulg fordeédiingmald bbkaniahnidterialonveyor nodul e
has at |east one track driven by the drive nodul e. Anrs}é arat us accordi ng

to Oaim1 uhat&astione ehrredBe edulcecrupled WihaFaid Aanyeysr MAHIGITOr 4. An
appar at us accrgtIiﬁﬁ%%rgf@ﬂ;idvgﬁéﬁbgwggerw or nodule is not

hori zontal bu owar ds the shredding nodul e. 5. An apparat us
accordi ng to &t kast dnetdrivei mothle ciupdedtogaitbshrieddingompdulecfor shteddiagt one
rotating drumw th an e tegez%h surface, the rotating drum further
conprisi ng a PRGRARRIGAINAEIRI ng teeth di sposed on the external surface of
the at |east grélum 6. An apparatus according to Caim1l wherein the
shreddi ng nodule 1s driven

the apparatus being adapted to reduce said botanical material to a

consistent fibre size in one step.

2. An apparatus according to Claim 1 wherein the conveyor module has at

least one track driven by the drive module.

3. An apparatus according to Claim 1 wherein the conveyor module is

substantially horizontal.

4. An apparatus according to Claim 1 wherein the conveyor module is not
horizontal but tilted towards the shredding module.

5. An apparatus according to Claim 1 wherein the shredding module
comprises:
at least one rotating drum with an external surface, the rotating drum further
comprising a plurality of cutting teeth disposed on the external surface of

the at least one drum.

6. An apparatus according to Claim 1 wherein the shredding module is driven

by the drive module.

7. An apparatus according to Claim 5 wherein the cutting teeth are removable

and replaceable, the cutting teeth being affixed on holders.




by the drive nodule. 7. An apparatus according to Claim5 wherein the
cutting teeth are renovable and replaceable, the cutting teeth bein
affixed on holders. 1456 .PQ01 12 8. An apparatus accordi ng to'456di0/i 5
wherein the cutting teeth are evenly disposed over the external surface of
the at |least one rotating drum 9. An 1é’pparat us according to daimb5

wherein the cutting teeth are not evenl di sposed over the external
surface 8f thAnaappasalits aeeordiicaie fdaiat enwhein Ahe gubinatesthare\ My to

Caimb5 wh ' j jde. 11. A
T ae! ehabhe B A s R B0k el BRB SFALAE. 1L 20
plurality of cutting heads rotating at angles to each other. 12. An

apparatus according to Caim1 wherein_the drive nodul e cog%i ses at | east

one engi fle. 14N IRPAEPPARACALIIRG (& LRIRYS Miareis the CURIK Gef A nat $\RYodul e
compri ses at qispBstd §r el ierbfbiifacklof e MICRY ofib rbRAMG!ddmPOL ani cal

materials, the conprising: providing an apparatus Conprising at
| east one conveyor nodule, at |east one shredding nodule and at |east one

drive nodul e; and feedi ng botanical material .usjn e conveyor dul.e
agai nst A0 | AR SRAREStUS ARk R L B e ShE o bHi0 S IR oRh! e
thereby reductpgsidiecdiBiqani cal material to consistent fibre size in one

step. 15. The nmdthod of C ai m 14 wherein the conveyor nodul e has at | east
one track driven by the drive nodule. 16. The nethod of C aim 14 wherein

the convegyor Kﬁdglpp%a}'a uguggct:grr&tlrlmgltloyClQi%"IZOV\rl]It]éalléin %%5663%%)&&%8 module

comprises a plurality of cutting heads rotating at angles to each other.

12.  An apparatus according to Claim 1 wherein the drive module comprises at

least one engine.

13.  An apparatus according to Claim 1 wherein the drive module comprises at

least one drive train.

14. A method of reducing botanical materials, the method comprising:
providing an apparatus comprising at least one conveyor module, at least
one shredding module and at least one drive module; and
feeding botanical material using the conveyor module against at least one
cutting head of the at least one shredding module,
thereby reducing the botanical material to consistent fibre size in one step.

15. The method of Claim 14 wherein the conveyor module has at least one

track driven by the drive module.

16. The method of Claim 14 wherein the conveyor module is substantially
horizontal.




17. The method of C aim 14 wherein the conveyor nodule is not horizontal

but tilted towards the shreddi ng nodule. 18. The nethod of C aim 14

wherein the shreddi ng nodul e conprises at |east one rotating MR th an

external surface, the rotating drumfurther conprising a plurality of

cutting teeth di sposed on the exter nall%surface of the at |east one drum

19. The nethod of Claim 18 wherei n the shreddi n% m)dvl e is drj ve{] l%gl t he
m 3| bl

drive mod(i e. The methed gfi{Giain dft vhelem the cenveye & [ Rotprizes e
renovabl e a”dtil&écﬁa\:\?’%gétﬂ%@shﬁe'a@i EHU% teeth being affixed on hol ders. 21.
alm

The net hod of wherein the cutting teeth are evenly di sposed over
the external surface of the at |east one rotating drum 22. The nethod of

Claim18 ergin th utting teeth are not evenly disposed .over.the

ext er nal 1 urfib@ rB‘Ft_?‘PﬁeOfa@aﬁ%é@tWBﬂ@'? m%?h@edm%mc’d;& CHhBIHE? ﬁ‘BEFa&t C ai m
18 wherein thgngUuidktiky (d@ERD wWathe aRBERtePhall HiMGaEENthe a6altiAG- dRfn flieRet hod
of G aim 14 wherein the shredding nodule conprises a plurality of cutting
heads r ot at i ngompriaingl 2 pluraliyaefhcutting teethsdispogedrentibe extergphstifage @her ei n
the drive nodyl e 9 rises at |east one engine. 26. The nethod of Caim 14
wherein the dFIS2 FadAE rbjeriSES at |east one drive train. 1456 .POO 14

27. A method of controlling insect infestation in botanical material, said
bot ani cal material including vascular fibres and parenchynma tissues, the

net hod cdpr i Thagnethasy ptiClaymai8apheniein the cbrgadiag maodule] is diivesnly dbdveyor
nodul e, at Iegﬁ\ge n%&%léihr eddi ng nodul e and at | east one drive nodul e; and

20. The method of Claim 18 wherein the cutting teeth are removable and

replaceable, the cutting teeth being affixed on holders.

21.  The method of Claim 18 wherein the cutting teeth are evenly disposed over

the external surface of the at least one rotating drum.

22. The method of Claim 18 wherein the cutting teeth are not evenly disposed

over the external surface of the at least one rotating drum.

23. The method of Claim 18 wherein the cutting teeth are made of tungsten

carbide.

24. The method of Claim 14 wherein the shredding module comprises a

plurality of cutting heads rotating at angles to each other.

25. The method of Claim 14 wherein the drive module comprises at least one

engine.

26. The method of Claim 14 wherein the drive module comprises at least one

drive train.




feeding botanical material using the conveyor nodul e against at |east one
cutting head of the at |east one shreddi ng nodul e, thereby reducing the
bot ani cal material to consistent fibre size in one step. 28. THE-F¥T hod of
Claim 27 wherein the conveyor nodule h at |east one track driven by the
drive nodule. 29. The nethod of Caim wherein the conveyor nodule is

substantiglly,  horjzgontal. 30. The nethod of C aim27 wherein the conveyor
modul e i ggnotAhmntBEtﬁ CBG?"OHNQ R} o %@t"f’ﬂe'nghpéﬂ?ﬂg“'f?g@ﬂ@e.saﬂ. The
met hod of O aj ik t ; [ ' i { ne
rotating dr umb\;‘\n{ t ?Cégﬂﬁégétr%rl trlla uglﬁpf\g{js'gp%{r@régtea aﬁﬁgréérr% ﬁ%ﬁy%ﬁ%}% the

conprising a plaiihed compasingutti ng teeth di sposed on the external surface of
the at | east one.(ﬁr um_ 32. The net hod. of q aim 31 wherein the shi?ddi ng
modul e is dri PEIH)IHLAPRRTINS ROMRIISINIY, 1eRRONR CRBYCY 8P iy 3% 5w rein
the cutting tggréBhASRINE DR 8ndatleasEBhafl nfodli@eariit ting teeth being
af fi xed on holders. 34. The nethod of Claim 31 wherein the cutting teeth

are evenly di igsskirgibetasnicaltratesiat usinglthe wonyeyoromodhle againehat legakonet at i ng

drum 35. The f [ reiLn the c ing teeth are not evenly

di sposed ovePH@hg%%i@e?ffﬂé\?aﬂ?%#&@ﬁ%&%%%@%@%t one rotating drum 36.

The et hod_of tHdrebyretlucimieihel othhiealbtdrizg td estdistanefitredszen énigisben

carbide. 37. The nethod of C aim 27 wherein the shreddi n% nodul e conpri ses
i

a plurakBty dheduethadgoh&daim 2dtwbeisin dhe gagvexor mosiis has rtrleasisongne

met hod of C ajcrgblgariwwitﬁeph% d{ﬁi@li ng nodul e segregates vascular fibres
from parenchyma tIrssues’ whi I'e destroying i nsects and pupae.

29. The method of Claim 27 wherein the conveyor module is substantially
horizontal.

30. The method of Claim 27 wherein the conveyor module is not horizontal but
tilted towards the shredding module.

31.  The method of Claim 27 wherein the shredding module comprises at least
one rotating drum with an external surface, the rotating drum further
comprising a plurality of cutting teeth disposed on the external surface of
the at least one drum.

32. The method of Claim 31 wherein the shredding module is driven by the
drive module.

33. The method of Claim 31 wherein the cutting teeth are removable and
replaceable, the cutting teeth being affixed on holders.

34. The method of Claim 31 wherein the cutting teeth are evenly disposed over
the external surface of the at least one rotating drum.

35. The method of Claim 31 wherein the cutting teeth are not evenly disposed
over the external surface of the at least one rotating drum.

36. The method of Claim 31 wherein the cutting teeth are made of tungsten
carbide.

37. The method of Claim 27 wherein the shredding module comprises a
plurality of cutting heads rotating at angles to each other.

38.  The method of Claim 27 wherein the shredding module segregates vascular
fibres from parenchyma tissues while destroying insects and pupae.




