29 July 2005 WD 02/0 2/ 00084 SELF CLEANI NG SHREDDI NG DEVI CE
HAVI NG MOVABLE CLEANT’WB’!MMWE present invention rel at es generally to 5
machi nery, devices o ns used in the nmateri al ES‘% [}Q
industrvg(z Eartlcul arl y*isstseshe recycling and waste dis osa RA 0P es.

in parti PuUP6O88 bresent i nvention relates to appar at uSCT3|9R0U¥tes and
assenblies that may be used to cut, crush, pulverise, comﬂ nute or 10

ot herwi se reduce in size a wde variety of different nmaterials,
particularly waste or scrap materials, so as to convert the waste or scrap
mat eri al s i nt CRLES | GIEMIING SERERBING UREVIGE CHAVENGUMOVABEE GLEANANGxanpl e,
for use in further processing in the rr?gﬂfegcture of recycled goods or 15
of a size which is easier to dispose of of a size for nore advantageous
final disposal of the waste or scrap material, either in land fill, for

recycli ng or for conauapbiceeen%uqhv@maohueblarcéaw@dﬂéﬁn &y nore
partlcu %ﬁtgg Erese I,nvention relates  to an aratus 20 or device
pr ovi de BEEYr ngeé@f@ﬁbﬂ? ic\a aeng uss & Jthe Mpterifht s
arranged i ntruhtmagtaindustmessl malm:ricfl.ﬂ.ranlqduni e eeyakimg amderial s

i n which th%as ﬁxggssglpr%\é&s%q;[ vgs[t Ee I flptalg:lr‘f- é,}lr%cg}gsel f-clearing

means, particu ar OCl a nor e
parti cul arl jnpvehulpnes'eﬂatuetwm iappansitatse s m:alamasecumgammmes

particul arl EhQQrmiﬂ}rBthQQdU%%dém-_tor \égp yé@ers arra ﬂg«%mét&.cuttl ng

assenbl i es conprise cutting el enents an n opposed
sequencdls eobhexuisgs refuceydn fize enmide vardety o FfferantB0 nateri al

the cutti ngm&heﬂala,abareli%&wiw WA RibraP T Pls | %S@w@és

particul arl m)vege%&lﬁ b ich i S v essenti al | e cen,trl C, preferal_g{%/ rotary
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‘cutting el emerbsuaableoniranisefilt,hasuztt talsngioad @il e, [hEor use in
further procegsing in the manufacture of recycled goods or

15 .of a size which is easler to dispose of or of a size for
more advantageous final disposal of the waste or scrap
material, either in land £ill, for recycling or for
consumption, such as a fuel or the like. Even more
particularly the present invention relates to an apparatus

20 or device provided with a cutting assembly having one or
more cutting elements arranged in cutting arrays or
similar for reducing the size of materials in which the
arrays are provided with self-cleaning of self-clearing
‘means, particularly assoclated with the cutting elements.

A 25 Even more particularly, the present invention relates to a
shredding device, particularly for shredding used motor
vehicle tyres, in which the cutting assemblies comprise
cutting elements and spacers arranged in opposed sequences
so that as the cutting elements rotate to shred the

30 material the cutting elements are cleared or cleaned by
movement of the spacers, particularly movement which is
essentially eccentric, preferably rotary movement combined
with linear movement in accordance with rotation of the
cutting elements and contact by the cutting elements. The

35 cutting means, assemblies or sequences including the
cutting elements are arranged in opposed arrays to
cooperate with each other to sever material located
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35vcutting means, assenblies or sequences including the cutting elenents
. are arranged in opposed arrays to cooperate with each other to sever
~material |ocated 29 July 2005 WD 02/060588 PCT/ AUO2/ 00084 29 Jily b@ssween

respect W@g}g%qtsgcs as they rotate with respect to each kq&@?@ﬁﬂticm arly

I n opposi tions to each other. One particular ap 8 the
device of the present invention relates jo an apparatus or device having 5
rotary cleaning rings located alternately"wth rotary cutters for cleaning
the cutters when the device is used for reducing the size of scrap
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Is not restricted in scope t descri bed embodi ment or to tHe described
use 25 o0 ded&rfBEJSHEBPPLEAL Pénabﬁpeﬂ-aﬂ-ﬁelf“ﬂi’@%sesmrqimﬂéﬂ 113m
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Although the present ilnvention will be described
with particular reference to one cutting assembly in the
form of a shredder for use in shredding used motor wvehicle
tyres in which the shredder has a plurality of cutters and

20 spacer rings arranged alternately in rows to form an array
in which the cutters are kept clean by rotation of the
spacer rings with respect to the cutters, it is to be
noted that the present invention is not restricted in
scope to the described embodiment or to the described use

TN 25 or described application but rather the present invention
is broader in scope so as to include other forms and
arrangements of the cutting assemblies, including their
use in other devices, other uses of all of the different
assemblies, devices and arrangements, including treatment

30 of other materials to produce relatively smaller sized
particles in a variety of different sizes, shapes or
forms.

It is to be noted that even though the present
invention will be described with particular reference to

35 cutting or severing material by the cutters, the scope of
the term cutting, cutting elements or cutters is not
limited to cutting but includes any operation whereby



forms. it is to be noted that even t hough the present invention will be
described with particular reference to 35 cutting or severing material by
the cutters, the scope of the termecutting, cutting el enent @p¢pbders is

not iy cutting but includes any operation where 29 July 2005 WO
02/ 0605§%6g%i§§§§02/ 00084 material is reduced in size suc%gg*wo@/’ﬁshi ng,
slicing, pulverising or the like. One problemof existing cutting devices

and shredders used in recycling waste or” scrap materials for 5 reducing
the size of the scrap, material or waste material to relatjively smaller

si zed parti C’P%Ee¥§afh’a? Yeadused 48 sdgengueh a° by faxmshing: tsldicimes size
reducti on opsubééerisibi@ver athengerey to wap around the cutting assenblies
or arrays so as to beézome vvogild arfg'rgnd_and/or ent ingl ed in 10 the cutters

and shaft on which t heRtREPR - GPeOhoiHt 8Hing PG i88e A8viisesopndhe devi ce
" which has t heheéddets oised efiiciragythiéngf rheteneoy ebrey wdte A1 For

nmachi nery or talli t he hinery if there.is an excessive,
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Previ ous atttopxelativelwisihajlerchdnednpasticieandsf ahay ehenistadpst eri al
wWrappi ng ar Qiidpd e £44 t ragegami.ngel ed,i cytting assenbly or
clearing severed nn% i%Fﬁaagyagrg%%hgfcggtgergg%ghg\g?‘uﬁo 1°6‘e<% ar@%ﬁ?ﬁl y
successful fRAVe & diendeney ta ysAR arpusd thei supbimee assendiliese opr esent

i nvention t cajeis ko asht@IHe88medR¥LAA hPBUNRAEANAY o feRtanHed i
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ar flﬁngxit htei o L1418 ot ebrESst 881 LebbibE! RREY,1400L0BLLY RRLeM,REEQG at ed
1§ é%d shafts. Previous attempts at providing mechanisms or
means for preventing material wrapping around the cutters
or becoming lodged in the cutting assembly or clearing
severed material away from the cutters, have not been
entirely successful for a variety of reasons. Thus, it is
20 one aim of the present invention to provide a shredding
device that has an effective anti-wrapping arrangement for
reducing or preventing the amount of material which wraps
around the cutting elements and/or shafts to become
entangled within the cutting arrays and shafts during use
S 25 of the cutting device.
Another problem of existing shredding devices is
that the cutters become clogged with partially cut
materilal that adheres to the cutters. The pressure of
partiaily shredded or shredded material on or around the
30 cutters reduces their efficiency.
Another problem associated with existing
shredding devices is that the cutting surfaces of the
cutting elements become blunt within a very short period
of time by being in constant contact with each other which
35 accelerates the wear of the cutting surfaces and edges.
When the cutting surfaces or edges become blunt it is
necessary to disassemble the array of cutters and sharpen



shreddi ng devices is that the cutting surfaces of the cutting elenents
becone blunt within a very short period of tine by being in constant
contact with each other which 35 accelerates the wear of the @uily2®@s

surface When the cutting surfaces or edges it is
necessasvgpgmﬁg assenble the array of cutters and sharpeﬁ“§@£§%29’5005 WO
02/060588 PCT/ AU02/ 00084 - 4 each cutter |nd|V|duaIIy and assenbl e the
array ready for reuse. One reason for THE ctutting edges or surfaces

becom ng prematurely blunt is that such cutters are not provided with any
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bet ween the cutters. accelerates the rate of wear of the cutters. Another
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situation iscattersgrated by strips of material being wound around the
shafts and/or cutters. aﬁ&e&seasssasesrt Eim%%hb“& dey h@esas%reﬁ.ruﬁf%ged by

t he forelgn obj eg whi st in others t1 Ng devices st
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further need e cutting asse
15 wedged between adjacent cutters and/or between the cutters

and shafts since there was no effective mechanism provided
to clean or clear the cutters of such objects. Again, the
wear caused by this situation is accelerated by strips of
material being wound around the shafts and/or cutters. In
20 some cases the cutting devices are damaged by the foreign
objects, whilst in others the cutting devices stall.

Thus, there is also a need for a cutting device
which is self sharpening during use in order to prolong
the useful working life of the cutters by lengthening the

» 25 perlods between sharpening of the cutters.

Thus, there is a need for a cutting device that
has a cutting assembly of individual cutters which is self
clearing or self cleaning. There is a further need Ffor
the cutting assembly being self sharpening. There is a

30 still further need for the cutting assembly to be self-
releasing or being provided with an arrangement that
allows foreign objects to more or less pass safely through
the cutting arrays without causing excessive damage to the
cutters and/or which reduces the chances of the cutting

35 assembly stalling or stopping.

Thus, it is one aim of the present invention to
provide a self clearing and/or self cleaning cutter. It



rel easing or being provided with an arrangenent that allows foreign
objects to nore or |ess pass safely through the cutting arrays w t hout
causing excessive damage to the cutters and/or which reduces)dhgy smnces
of the W&Md@;?s 5 assenbly stalling or stopping. Thus, it is one aimof the
present " WVARTIBN to provide a self clearing and/or sel PCEAUSHINE cutter.
It 29 July 2005 WD 02/060588 PCT/ AU0O2/00084 - 5 is another aimto provide
a cutting assenbly which has a |onger wbrking life by preventing prenature
wear of the cutting surfaces of the cutters. It is a still further aimto
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under goi’ng 2°1%EBREPRIGRBFATTaRqaMeRt Lo the SWFERTS cani ng neans
capabl e of under goi niceotrliing tovehenpreweateiihvenitdoh thierendssecond
cutting ne | gc i al Ly .adj L.y . OpROsSI.t.e ch ot her so
t hat naterﬁgfo?%g?gdgcggign?gggkggéu?%f%aggé%%%%%%ﬁﬂatﬁggﬁ¥ﬁ#¥%%}¥i?st and
second cut t¢wgthpanasesmbiy bgaphed Eoopaset Widkh mt ebasddimooidetioe wo
cutting neapsrVhie@atfg MhEeTih% @h@@%l&?ﬁ#&!ﬁ%‘é@ﬂéﬁ@!éeﬁ si zed

pi eces _of terlali sal d,cl eani ng neans being | 0cated adj acent the 25
first dfttiPderednsi®6LloAdngiovenent of the first cutting means inparts a

first conponent of thg FR¥gEestttonkhReatisctRpABIEEJES unded sigamtial ly
“$£p03|te satgﬁsecondFng ting means so that when said second cutting neans

“poves the SEEBRI™RY feans can contact the cleaning nmeans to
o a second cutting means capable of undergoing a

sacond movement; and
15 - a clearing or cleaning means capable of
undergoing a third movement.
wherein said first and second cutting means are
located substantially adjacently opposite each other so
that material introduced into the cutting assembly between
20 the first and second cutting means is cut by the
cooperative interaction of the two cutting means with each
other to produce the relatively smaller sized pieces of
material,
said cleaning means being located adjacent the
1;% 25 first cutting means so that movement of the first cutting
means imparts a first component of the movement to the
cleaning means and substantially opposite said second
cutting means so that when said second cutting means moves
the second cutter means can contact the cleaning means to
30 impart a second component of the movement of the cleaning
means wherein the third.movement of the cleaning means is
a combination of at least the first and second components
of movement imparted by the first and second cutter means,
whereby movement of the cleaning means with
35 respect to the first cutter means caused by contact from
the second cutter means maintains the first cutter means
in a condition substantially free of the severed



30 | npart a second conponent of the novenent of the cleaning neans wherein
. the third novenent of the cleaning neans is a conbination of at |east the
. first and second conponents of novement inparted by the firstg gidoggcond

cutter ereby nmovenent of the cl eaning nmeans w [espect to

t he firgﬁgggvygﬁhneans caused by contact from the seconhg$éﬁpéﬁo ans

mai ntains the first cutter neans in a candition substantially free of the
severed 29 July 2005 WD 02/060588 PCT/AD02/ 00084 - 6 relatively smaller

size pieces of material thereby reducing or substantially elimnating the
relativel y zedatively smpblexcsize piheeesapffmakeriadr therahywi th or
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the | engt hwi se eX nat er en nore typlc ly, the
shredded pi essemble. a tendency to curl or wap around the cutters,

particularly due to Sepe or
r%(?a@f%oéhé @u@@iﬁgdg&mw of i:ﬂg ﬁEE!Sﬂt

simlar partlcularly cu their_|engthw se axis. hough one
preferrgelniﬁﬁ?%ﬁ PRiiR 3 reByeddtyg ?ﬂ%héﬂPeﬂHthﬁPdﬁhégbﬁéyéﬁF i nventi on

i st rubber thl?cQE@ etEy‘p:t@éli]lr elgﬁe ngheéedding tsae?;as kénfgagaﬁa{teriauo Enteed t
“Be noted t nattetdres cented i imaaHal” Veyed ChoR8 £ 3BIcRIAT hen nute
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.15 plane containing the lengthwise extending axis of the
material. Even more typlcally., the shredded pieces have a
tendency to curl or wrap around the cutters, particularly
due to the shape of the shredded pieces being curved or
similar, particularly curved about their lengthwise axis.

20 Although one preferred material being treated by
the shredder of the present invention is rubber or other
resilient material, such as for example, from used motor
vehicle tyres, including heavy duty truck and bus tyres,
it is to be noted that the present invention can be used

25 to cut or comminute material of any type.

Typically the cutting means is a rotary cutting
blade arrangement, typically having one or more cutting

o

surfaces located around the periphery of the blade. More
typicaily, the outer cutting surface of the blade is

30 provided with surface irregularities or discontinuities,
such as for example, projections and troughs in the form
of teeth, grooves, cleats or the like. More typically,
the cutting surface is provided with a retaining means or
holding means. Typically the retaining means is a hook,

35 enlarged teeth, projection, spear head or tip or the like.
More typically there are two, three, four or more such

projections located at regularly spaced apart intervals



typically, the outer cutting surface of the blade is 30 provided with
surface irregularities or discontinuities, such as for exanple,
projections and troughs in the form of teeth, grooves, cleatgggﬂygﬂg;like.
Mor e ty%g{@,s the cutting surface is provided with a retaining neans or
hol di ng {8 nical Iy the retaining means is a hook, BETAHOZPHSY ¢ et h,
projection, spear head or tip or the like. Mre typically there are two,
three, four or nore such projections totated at regularly spaced apart
intervals 29 July 2005 WD 02/060588 PCT/ AU02/ 00084 - 7 around the
ci r cunf er enasouhdt lthec wtitddugfardmaee ofVivke duttiind | surfdee cutlidrg surface
conprises t LtS, ting.egaes or seciions . |ocated at or towards
t he sides %ﬁ?ﬁgig‘ﬁédg?\%ﬁ&%ﬁig&%ﬁgfgfeecﬁog?ﬁ SR ST RAFER het8Psi de
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arranged_to extend in a line or row of simlar es. rcally
bl ades rot afédensgRtions 10 Mags camigaddy f ivthe haldingimesns Hes fir st

cutter is doeAtaldl ah oby RN tH@entNd JEutaBt of the second cutter
Is a rotation. Even npre.,typically the directiqgn of rotation of the first

cutter is opposite toT¥RECGlldcthreot s g RlNFRldtY of satetdna thiadespr e
15 typi cal | wrrhagkdr to ateart did aC Liny D Mok f KNG tiladld ections at

t he sanme sp nd.i.n I S ith _each qther., Alternatively, the two rows
of cutters C i?%?‘%?é lég'te g’ﬁﬁ\g@ er‘ﬁ°%§§§e3§ UREFWreeds of rotation can be
vari abl¥) 20 Typi cal | ypikialillye thet férstameovemente dfortlshffirat dvtitter
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Even nore typically, the cutférs on . the sane size.
Al ternati veF§eORfeCutiereds o notatde -shAver Meus ikl dhe si zes.
Even 25 nor dikpptiohl be bitatilidiebs ¢hf Eidgt Wulitsr {VRiGAdie tHere are

cuters Of bR firb0rees he S IONIET ¥ chi® sliond lded el 1Y
15 typically the first and second cutters rotate in opposite
directions at the same speed and in unison with each
other. Alternatively, the two rows of cutters can rotate
at different speeds. The speeds of rotation can be
variable. _
20 Typically, all the cutters are mounted on shafts.
More typically, there are two shafts, each shaft having a
plurality of cutters. Even more typically, the cutters on
each shaft are all the same size. Alternatively, the
cutters on the one shaft can be of different sizes. Even
LQ, 25 more typically, the cutters differ in widths. Typically,
there are cutters of two or three sizes mounted on the one

PR

shaft. More typically, there are different cutting zones
defined by the different. sized cutters. More typically,
the cutters located substantially opposite each other are
30 of the same size as each other so as to define different
zones of the cutting array. More typically, there is a
first zone of cutters in which the cutters are about 100mm
in width, typically there is a second zone of cutters in
which the cutters are about 70mm in width, and typically
35 there is a third zone of cutters in which the cutters are
about 40mm in width. The cutters are readily replaceable
on the shafts. Typically, the cutters are replaceable in



defined by the different sized cutters. Mdre typically, the cutters

| ocated substantially opposite each other are 30 of the sane size as each
other so as to define different zones of the cutting array. Mpgy2005

typi cal | there is a first zone of cutters in which the cutters are about
100mm i‘ﬁo\ﬂ}/ﬂﬁoﬁ’fs typically there is a second zone of cut tPETAYR/O@ ch t he
cutters are about 70mmin width, and typically 35 there is a third zone of
cutters in which the cutters are about=4mmin width. The cutters are
readily replaceable on the shafts. Typically, the cutters are repl aceable
in 29 July 2bD&ck®iN24666b88nEETIWALA2LHA34 wea . bl ocks in accordance with

their wear. Typically ri or.cleani ng_neans i,S a_ spacer.
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portion, preégrelh¥ePbnfidPt 8akPhedl haveRImdrk! eupi! dﬁ%}‘.@ﬁ@'rﬂép Lties.
or characteristics or an outer ring portion surroundi ng the | nternedrate
portion. TypPtaf| §OMPHE* BFFUchute BAVing gnecoxemorie: innak itk being a

combi nat i on pbrtdbakj Opreferableaprébigedcwith. al\/_tfrl%.ﬂwia_rzaédr?exﬂé}& J i near

novenent S Aog)?{t%gie‘ggl 9r {)ransve{:ie novenent a rﬁadl al direction or

tangential diTettron ovbrES  TPREPPY CIRBy RERES Fh’gﬁe° HIaheriadl agai nst
one or A9re baviegsdifferentméchanicalspirbpertiber car chitiraiterist fyevent s
cut pieces a5 20 ShebPSrligTBPELBh LhOBLLARTLY B8 AGHISL ol el g

‘associated wth the cutter or cutters ei'ng adhére Mters.
“Even nore tyRPERIPH: the |inear novement, typically radial novenent, is

‘Superposed on the rot afypi SRVBREERE| thifar nBPehihe LT Qﬁhefc%t‘]:ric{mre
times each 25 revolutjopn of the spacer ring. Typically, the projection of
t he second %Nent being a combination o ro%ation and linear
15 movement. More typically, the linear movement is
longitudinal or transverse movement in a radial direction
or tangential direction. More typically, movement of the
‘spacer ring against one or more cutters cleans and/or
clears the cutter or cutters and prevents cut pieces or
20 strips of material from remaining against or being
associated with the cutter or cutters or being adhered to
the cutters. Even more typically, the linear movement,
typically radial movement, is superposed on the rotary
B movement of the ring two, three, four or more times each
S 25 revolution of the spacer ring.

Typically, the projection of the second cutter
means strikes the outer surface of the ring to move the
ring with respect to the first cutter to clean or clear
the first cutter. More typically, the outer surface of

30 the spacer ring is struck by the tip of the projection of
the cutter or the like. Even more typically, the linear
movement of the ring is such that the ring extends beyond
the tip of the projection so as to push the material away
from an adjacent cutter so as to completely clean the

35 cutter.

Typically the spacer ring is not driven by the
driving shaft but rather is driven by contact with the



means strikes the outer surface of the ring to nove the ring with respect
to the first cutter to clean or clear the first cutter. Mre typically,
the outer surface of 30 the spacer ring is struck by the tip 2f 2005
projection of the cutter or the like. Even nore typically, the Iinear
nmovenentYQP2B8r i ng i s such that the ring extends beyon&CTAIW2004840f t he
projection so as to push the materi al awgy froman adjacent cutter so as
to conpletely clean the 35 cutter. Typic&l Iy the spacer ring is not driven
by the driving shaft but rather is driven by contact with the 29 July 2005
WD 02/ 06058&ipst Amukyeao(Bicated dppesitet the kdoaledropyosheccukeerisng, or
by the cuttegns oitheil tJe.Fae sofieed LfgeeParehg 580 clolind AR B wWiEn' | h
contact by the oppositely located cutter. Typically, novement of the spacer
i s agai nst GPntacy &y the ewrrsitely hkoeatedr cystemat the novement with

* respect to the cutter 18N8 1P} Hdndi®dENEhEULbREer RN hiashat! %ot he
cutting surfaces the#fieutte ,. and ‘?revents %n Sﬁ\éered pi ece of _materi al
from wr appi r?g'c’nz?rg:ff?rﬂj gifes Rf rhe cutter; Pt 83¥'r kREScRONSMeRE Wa¥dred 10

nmateri al avwapspert tdee the t@ittddreléams cabkprikle fevinethe ehtgRygmeEnt of

Typi ool 1y, PREVISHETY e SRrEirE AT eres ofosPesar et  ofoar

portion. l\/bpe‘elvmt@aldqy sdeeredpidde sof fmaterdad firog weappénga conplete
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I ring 1s nmetallrc or is a

spacer ring. Even nore typica , the wear 1
resilieh? nipserdplrayay frem fearsubeerri aMorgr typigadlyst thal pxtent

def ormabl e &t fidvdmerty BE AhdéMade®i LAl sifribecheakoAl 8l babel ang SOUN

deadening materi,al, foy, reducing the noise of inpact of or against the
-cutters. Evg'ﬁ‘t"‘rﬂfr"?]t ﬁﬁ}t%ﬁfrt/g 'E%et%a‘fu‘b'b?ﬁon is made fromthe same

terial as the spacertypirpldy,f rddne aspameerrhhgwWhschrosidedewithakl e or
har der thanwggg %&¥¥§ée:g}r$égk portion. More typically, the wear
15 surface is a ring, either a complete ring or a partial
ring, located at or towards one or both sides of the
spacer ring. Even more typically, the wear ring is
- metallic or is a resilient material made from a foam
materlial, or is a plastically deformable material. Even
20 more typically, the foam material is a sound deadening
material for reducing the noise of impact of or against
the cutters. Even more typically, the wear portion is
made from the same material as the spacer ring or from a
material which is more durable or harder than the spacer
'i) 25 ring.
Typically, the device of the present invention is
provided with a recycling assembly for returning items
. back to the shredder for further shredding so as to
produce pieces of a more uniform size. More typically,
30 the recycling assembly is located to one side of the
"  ghredder, preferably coaxially to one side. The recycling
assembly is provided with means for transporting material
to the shredder. More typically, the transporting means
is a slide, baskets or similar for holding the severed
35 material.
More typically, the recycling assembly is a
trommel or trommel-like device which rotates to



Typically, the device of the present invention is provided with a
recycling assenbly for returning itens back to the shredder for further
shredding so as to produce pieces of a nore uniformsize. Myergypoeelly,
30 the reczclln assenbly is located to one side of the shredder,

pr ef er aBYQ 0¥ ally to one side. The recycling assenbl PCTAUREMBded wit h
means for transporting material to the shredder. Mire typically, the
transporting means is a slide, baskets ¥ sinilar for holding the sévered
35 material. Mire typically, the recycling assenbly is a tromrel or
tromrel - | i keredfevtizosdwde cdut gpbéesst bned theysBEH8ddeD ORveH0m3de
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of the shredder for introducing cut pieces to one region t he” ¢ount er
rot ati ng® cutth® str%:br%%lzkp?wée‘ﬂoﬂ‘gﬂﬁlﬁf °ffh§e§r95ytﬁ'a9flﬁge€‘ét P& s of
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pref erabl y ?uﬁ?ﬂﬁ%ﬂﬁygﬁﬁég%gg gVFaﬁr?OrpEB#Pﬁ@#ngtgﬁngPﬁFlaPSPFlbut|ng
mat ﬁri a:c Thﬂ-;qoraasmyh hanvmglmtmi-b aﬂvwbdudeacorbedlb.ylmy emad e e
with referen c n |n n c ure is atop
pl an vi ew of ’Zdé*h agcfégﬁ %w %¥ g? gfo?hgbsﬂf‘mﬂh lg?ygb B'F'%ﬁ‘le
present10rnuﬂurqwtyphmahhwngthqntngpmeltésypaov&dgédwibhsaoﬁlidpburaIity of
cutters and Bnacek aﬁ&i;?%ﬁ% f&éfﬁ@@gbﬂrt ﬁ&g&ﬁféysiﬂdSaEPrZQoQELQG'i:ﬂbO“9 one

row and opposife | row. “Figure 21's a partial vertical
e oss- sect | AHAPH L FHELPIRING paEerdplri gure | showing one form and

*-érrangement of the cutds ﬂ’&b&mCﬂ&véﬁﬂﬂoﬁSﬁEDﬂﬂoﬁfbéh&esef:ﬂ!é&at by

‘ on of, rotat
| nvention In one fxgﬁéﬁp e with re erence to the accompanylng drawings

15 in which:

Figure 1 is a top plan view of a shredder having
one form of the cutting system of the present invention
including two oppositely arranged rows of a plurality'of
cutters and spacer rings arranged alternately to each

20 other along one row and opposite the other row.

Figure 2 is a partial vertical cross-section
along the line 2 to 2 of Figure 1 showing one form and
arrangement of the cutter and spacer ring assembly of the
present invention in one position of rotation.

Qﬁ 25 Figure 3 is a more detailed close-up cross-
section view of the arrangement of the cutters and spacer
rings along the line 3 to 3 of Figure 2.

Figure 4 is a partial cross-section view through
one form of the spacer ring and a partial side view of the

30 circumference of the side ring.

Figure 5 is a more detalled close-up cross-
section view similar to Figure 3 of an alternative form of
the cutter and spacer ring arrangement of the present
invention in one position of rotation.

35 Figure 6 is a more detailed close-up cross-
section view similar to Figure 3 of a still further
embodiment of the cutter and spacer ring arrangement of



25 Figure 3 is a nore detailed close-up cross- section view of the
arrangenent of the cutters and spacer rings along the line 3 to 3 of
Figure 2. Figure 4 is a partial cross-section view through qnphﬂﬁggogﬁ t he
spacer w &%&gg a partial side view of the 30 circunference of the side
ring. Fi g(E s a nore detailed close-up cross- secti oRCHANRA98E | ar to
Figure 3 of an alternative formof 35 tﬁﬁocutter and spacer, ring
arrangenent of the present invention? ne position of rotation. Figure 6
is a nore detailed close-up cross- section viewsimlar to Figure 3 of a
still furthéhe presenkedovsmtian cin tane arsibberrofi ngtatiengenent of WO
02/060588 - 11 5 29 #ylphre065 i Lal/ARYH00Sad hei diresRat a i PNLOLLPN 1N one

position of rotation. , Fiqure 7 is a partial_side view and a parti al

cr oss- sect i GRAFEVFERTILRRtoHEW 1 MRthee Ly pf obheneragetsefitthe

i nvention. prgdentsinventiidde perspective view of another formof the
cutter %§eful in the device %f.the present invenfion.,In Figure 1 there is
shown one form of a shAr&8E& ° &° %F@% REGRIA LV gEHEY PF \2RRMRR%Ed as 2,
sui tabl e fofoifh eifr t¢tei oy titead uvadfhirl vVehitle devise 8Fi ehéypresegeder 2
includes a pabn@lodriven counter-rotating spaced apart shafts 4a, 4b
arranged in substantially parallel relationship to each other. Shafts
4a,4b are driven by &ui Fdsusrendt dhergn igh shawmpne | forubet antskateddenl | el

15 rel ati onghi BhiEAYAEY MatiHii) E‘géﬂé&*ﬁr‘ﬂﬁ%@ﬁb'ﬁedsﬁﬁhﬁs ie&ﬁfyﬁg e
COUp % J aft S

hydraul j ¢ nmojors .and nechani cal gearboxes. I ngs _9a, oln s

4a, 4b 1% ﬁgﬁFaﬁPgr usefh 2otar Fehighe, tyyes- ofBF-'g?ﬁ?-lf' ceeredden (2 gr e

| ocated on iR6ladesoh badrsk¥ idr hamidaigask atdedOhg! ¥pubdd spPburality
) shafts 4a,4b arranged in substantially parallel

i - relationship to each other. Shafts 4a,4b are driven by

' suitable motors 6a,6b arranged in substantial parallel

15 relationship through a suitable transmission 8, such as
electric or hydraulic motors and mechanical gearboxes.
Couplings 9a, 9b join shafts 4a, 4b to
gearbox/transmission 8.

A plurality of rotary cutters 10 are located on

20 one of the shafts 4a arranged alternately with a plurality
of spacer rings 12 to form an alternating sequence of
cutters 10 and spacers 12 in a row on this shaft. A
second shaft 4b is also provided with a plurality of
cutters 10 and spacers 12 alternately arranged thereon to

f:ﬁ 25 also form an alternating segquence of cutters and spacers
in a row. The cutters 10 on one shaft 4a are arranged to
cooperate with cutters 10 on the other shaft 4b so that
each cutter 10 is iocated between two adjacent spacers 12
on the one shaft and opposite a spacer ring 12 on the

30 other shaft and, similarly, each spacer 12 is located
between two adjacent cutters 10 on the one shaft and
opposite a cutter 10 on the other shaft. Thus, an
alternating array of cutters 10 and spacers 12 are formed
on the two shafts in opposed facing relationship to each

35 other to form the array of cutters and spacers as shown in
Figure 1 with the cutters arranged adjacently opposite
each other. In operation, the shafts 4a,4b and cutters 10



of spacer rings 12 to forman alternating sequence of cutters 10 and
spacers 12 in a row on this shaft. A second shaft 4b is also provided with
a plurality of cutters 10 and spacers 12 alternately arrange@jmygm to
25 also forman alternating sequence of cutters and spacers in row. The
cutt er s MQO¥O0¥¥e shaft 4a are arranged to cooperate w ?FT&HOF@P‘?HO on
the other shaft 4b so that each cutter 10 is | ocated between two adj acent
spacers 12 on the one shaft and oppos‘rt%za'spac'er ring 12 on the 30 other
shaft and, simlarly, each spacer 12 is |ocated between two adjacent
cutters 10 ard hsotaieed hixd toppolsibepdiréetionst t suchOaeniwhéhet her shaft.
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and cutters 10 WO 02/ 06058 005 CT/ AUO2/ 00084 are rotated
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at the top Qf the ar% so that materi al f the 5 shredder
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'n use is fi Cetrae andiere saied’proctheruiee dur datp
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receiving receptacl e cated at the tom of the_ shredder
“to a suitabit ¥@cERI niptRaAheRPeF PRt PERAEI FECRAVIRTaFaceRya]q he
“Shredder fondddta®ra€uthe fotthit 6Et ehaashpgdderaprobeC diliictel) i1t
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15 the shredder for further cutt;ng.
The alternating array of cutters 10 and spacers
12 are held together in contact with each other at a
predetermined tension by a suitable tensioning means. In
one form the tension is applied by tension spring 18
20 located on each respective side of the array for applying
a force to one end of the array through a suitable
connector in the form of a thrust plate 19 or similar.
It is to be noted that each cutter 10 in each row
_ of the array is identical to each other as is each spacer
Efj 25 12 in the array identical to each other. Accordingly,
operation of the device by reference to two cutters and
one spacer only will be described in detall in which the
spacer is located adjacent one cutter and opposite the
other cutter and the two cutters have side cutting
30 surfaces facing each other which cooperate with each other
to sever material located between them into.strips.

With particular reference to Figure 8, in one
form, cutter 10 is provided with a hexagonal centrally
located aperture 22 through which is received a

35 correspondingly sized hexagonal shaft 4. In use hexagonal
shaft 4 is driven by motor 6 so as to rotate cutter 10. A
flanged boss 24 is provided to surround hexagonal aperture



one formthe tension is applied by tension spring 18 20 | ocated on each
respective side of the array for applying a force to one end of the array
through a suitable connector in the formof a thrust plate 1@3% Q@(p;llar
S tg\‘?ﬁ @@égd that each cutter 10 in each row of the arra¥
|dent|c ¥ h other as is each spacer 25 12 in the 59?5‘}’0 ’B‘E’H‘!l cal to
each other. Accordingly, operation of the device by reference to two
cutters and one spacer only will be “dest}ibed in detail in which the
spacer is |located adjacent one cutter and opposite the other cutter and
the two cutt2& pmmls'@ﬁed%mf'thewuttmtatespravidg aadkieehsurfhaceh
cooperate Wi t ter calLe ep. theminto
stri ps. FFJ}artlcu rec}el?oe ce t <§'€ §uﬂr>§f§é9|ﬁ50§rg$%¥)¥r§ Qw8utter 10 is
pr ovi ded W J@%@agﬁ*ﬁe%rﬁ(? aﬂ’lllyth¢o@la@e¥1°‘ap@ftqnbt§25t firomgbedhgch is
recei ved a 3%eid Wil e si s&ch hexagrned ehakt %négegggrg “a'

shaft 4 és drlven by notor, 6 so as, to rotate cutter oss 24
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24 can %%ry Re dengexn Heo rlbﬁ]'-\-}wmm@amﬁlma@f padjecent ofutbers
cutters. | NWhAFR A8 QWer X aithéAtd B ILL P t tion of
.adj acent-cutters reas,’ i n ot her enpodi nents oégslg%g ﬁb:['% é:['gt ively

-shorter al | GROXE etrhé‘ Wing the iereking surfaces efiiadiacenty eupters cach
ot her for |mgebnmram¢maﬁ diher fde Iwiyediperid@s 4P tfmé. substantially

cxtornal ol rount or enctbst hady He e A€1HE Y P dtadde Sl ettt o
di sc-1ike bddgct &6 mhdcdutisrprovided circumferentially around the
external circumference of the circular profile of boss 24
to form a disc-like body for the cutter.
A cutting surface, generally denoted as 28, of
the cutter 10 is provided around the circumference of the
20 disc 26. Cutting surface 28 can take a variety of
different forms, shapes oxr profiles. One such form of the
cutting surface 28 is in the form of a substaﬁtially
castellated surface comprising a plurality of raised
\ substantially square profiled teeth 30 and a plurality of
fﬁj 25 substantially curved or rounded troughs or grooves 32
arranged alternately with each other along each side edge
of the cutting surface 28'. The spacing between adjacent
raised teeth may be regular, irregular, random or in any
pattern or configuration. Teeth 30 and troughs 32 can
30 take any sultable shape, profile or form.

In the embodiment shown in the drawings,
particularly Figure 8, the cutting surface 28 is formed of
three sectlons when viewed transversely i.e., in cross-
section in the axial direction of the cutter along the

35 lengthwise extending axis of shaft 4 to which the cutter
is fitted in use. The three sections include a first edge
section 34 located at or towards one side edge of the




A cutting surface, generally denoted as 28, of the cutter 10 is provided
around the circunference of the 20 disc 26. Cutting surface 28 can take a
variety of different forms, shapes or profiles. One such forrqgﬁ(ﬁ
cutting rface 28 is in the formof a substantially castellate surface
compri simg 4P ality of raised substantially square pP&HAYIPS4th 30
and a plurality of 25 substantially curved or rounded troughs or grooves 32
arranged alternately with each other aroh$ ®sach side edge of the cutting
surface 28. The spaci ng between adjacent raised teeth may be regul ar,

i rregul ar, rewdbimgrsunface, paseeondoedgentegtilehi 66. lbeaitedGtamdt t roughs

32 can 30 tak&y h n th nbodi t. shown
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of three seeenbha V\mtw!ev@& locatedr interinediatentbeotsro sdige on in the
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shaft 4 to which the cutter 1s I n use ree sections include a
first edge %%kQF%ﬁnB41Fd5h?eﬂa€%a%rdﬁﬁﬂﬂFQQnOWétbiEbeedgécebQﬂRBAﬂDOf

02/ 060588 - tie 2Qtdety 2006 £PEItALBZL0RE8¢ 64! bunanauemcee&naem edge ;
section 36 Ioc ed_at si de edge,of .the cutting

surface, and®%¢ %gﬂfrgg %5%t?6ﬁg3%°?885ng°FnFBPﬁEﬂ Eﬁélﬁﬂe5ﬂﬂﬁr§ﬁge
sections. Therefiledl teethi3b Bépasatedsﬂbehaaacnlthabl@Qnent in the
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substant i al | grsRUPRE ledht AEOLL RS SE! eRM! éu@?ei‘r m%&ﬁ%ﬂ&#ﬁ@f i onal ly,

the teeth slgpe or are inclined outward rom-t centre of the
“gutter in bdthrepelen;and H@?e%?ﬁbﬂlaﬁﬂr?ﬁelpadFalfGFNeBPWoﬂn@N'ﬁorntnot
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cutters.

15 oppositely adjacent cutters.

The central section 38 is substantially smooth,
being relatively free from indentations, projections or
other surface irregularities, or surface discontinuities
but is substantially undulating, over a portion of the

20 circumference.

Although the circumference of the cutter is
described as being substantially circular, some
embodiments of the cutter, such as shown in Figures 2 and

- 8 can be substantially square with rounded corners and/oxr
L) 25 slightly bulging sides or substantially circular with
flattened segments, divided into four substantially
identical surface sections 40 as shown more clearly in
Figure 2. A hook 42, spear, tip or similar is provided
intermediate two adjacent sections 40 so that there are
30 four hooks 42 located at regular spaced apart locations
around the surface so as to divide the cutting surface
into the four identical sections 40 as indicated
particularly in Figure 2.
Hook 42 can take any number of different forms.
35 Omne such form has the appearance of a shark fin in profile
when viewed as a side elevation view. However, when
viewed end-on the distal end of hook 42 is spear-like in



The central section 38 is substantially smooth, being relatively free from
i ndentations, projections or other surface irregularities, or surface
discontinuities but is substantially undulating, over a portjonpboée 20
circunference. Although the circunference of the cutter is described as
bei ng sW202003881 | y circul ar, sone enbodi nents of the cBET/AUN2/GG8N as
shown in Figures 2 and 8 can be substantially square with rounded corners
and/ or 25 slightly bulging sides or substsmntially circular with flattened
segnents, divided into four substantially identical surface sections 40 as

shown nore Gleard daride ﬁ%&&ﬂ&*ého/Eﬁﬁﬁgléglysgﬁéilneﬁpcﬁﬁ §hgi£§5d%% £ our

provided intérnmedi ate two adj acent” secti ons at t ere are
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i ndicated p icylarly in ure 2. Hook 42_can take any P

Cdifferent fomNooRALRIRGH ?%r?‘ﬂﬁd&a’fﬁﬁlﬁbpéﬁ?:ﬁﬂggcﬁfl &nEHaFPefl nin
profile Swhashraddeas tas lokd dehe | maeéi Dol vbavo theevattewhand prevwedtend- on

t he di st al f hqok, 42 zlike in 2 02/ 060588

PCT/ AUD2/ 00 4*53 be; a4=asn%£3 Ji e g‘a%sF%‘é%?anY PReBtBE: PR

bl ades termmaﬁhrﬂjided by dile tmoaepposibehyarepeamnm pubtespear head or

spear-1ike projection |QH§ d 4 h res any
materi al introduced wf?gs t% %%ér dfdge]r %)m ig ?ﬂe%n%tg$¥a€2%ﬁ#ﬂ8%ﬁ

cutter and prasfe@4 is slagnpeeviided sondbbe EébﬁﬁeﬁlﬂﬁeoéuthréiMEn bei ng
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simlar to the first f] anged boss 24 is also}grOV| Qn the ot her  side of
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preventing FeRf 9% an adjacent cutter thereby preventing premature
15 wearing of the cutting surfaces 34,38 of both cutters.
However, different arrangements of bosses are also within
the scope of this invention.
Spacer ring 12 can take many different forms
and/or internal profilee and be of many different shapes
20 and/or sizes. With particular reference to Figure 4, one
form of spacer ring will now be described. In this form
outer circumferential surface of ring 12 is smooth and the
ring is of a dlameter which is about the same as or
. similar to the internal diametexr of the cutting surface
VQ 25 34, 38 of the cutter. Ring 12 is provided with a radially
inwardly directed flange portion 46 in the shape of a T~
section when viewed in cross-section extending radially
inwards from the lmnner surface of the circumferential
portion or surface of the ring. Other internal profiles
30 of the flange or sgimilar reinforcing arrangement are
possible.

With particular reference to Figure 7, another
embodiment of spacer ring 12 will now be described. This
form of spacer 12 is provided with an inner ring surface

35 portion 50 having a T-shaped radially inwardly flange 46
and an outer annular ring portion 52, A groove is

provided in the outer surface of inner ring 50 and another
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15 wearing of the cutting surfaces 34,38 of both cutters. However,
different arrangenents of bosses are also wthin the scope of this

i nvention. Spacer ring 12 can take nany different forns and/ o9 niipbeosal
profiles and be of many different shapes 20 and/or sizes. Wth particular
ref er enc¥OPY%%Hure 4, one formof spacer ring will now BETAONSAd. in
this form out er C|rcum‘erent|al surface of ring 12 is snooth and the ring
is of "a dianmeter which is about the samelfis-or similar to the internal

di anmeter of the cutting surface 25 34, 38 of the cutter. Ring 12 is
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outer ring 52 in oppaeedusececthe i:asﬂalﬂ.ehatpa&sbupab&seaﬂﬁ adlduyhion

substanti al | t C [ n nul ar n r '@ -ring 54
or simlar f%?‘r:ﬁgengﬁagfclgf%F& Qigg o%E?%gp séf asu jln% Ipeoﬁ"ﬁc’éht
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cush| on between the outer ri ng porti on ri ng port 50 to
Jof t en the eiRcese of the shredderppswwidad bﬁede@mibmf aqyfe dataiking

4 2 by hook 4Patearincehds! ¥ypbebridatibn.use of the shredder as will be

described in nore detajl Iatermthwggeglflcatlg Ret urni ng now to the
description of the(nﬂ¥%§%rnlng now to t escription of the cutters,

15 in other embodiments of the cutters, modifications are
provided to the disc-like bodies 26 of the cutters as
shown in Figure 3. In one embodiment the axially
outwardly facing side surfaces of the body discs 26 are
provided with groove 60 having a substantially square or

20 ' rectalinear profile located on either side of the disc
body 26. Rings made from material different to the
material from which the cutters are made are provided in
these annular grooves to act as sacrificial wear surfaces

- which wear in preference to the cutting surfaces of the

Qﬂ_ 25 cutter wearing which is caused by comstant rubbing against
the spacers during use of the shredder. In the embodiment
of Figure 3 sacrificial wear rings 62 are made from any
suitable wearing material, such as for example, metal,
plastics materlal or the like. One preferred material is

30 a metal at least as hard as the metal from which the
cutter itself is made, such as a hard wearing steel or
similar. In still other embodiments, the cutters can be
made with integrated rings or inserts made from the same
material as the cutters by being cast or similar when the

35 cutters are being manufactured.

Another form of the cutter is provided with a
loop of resilient material on either side of the cutter in
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15 in other enbodinents of the cutters, nodifications are provided to the
di sc-1i ke bodies 26 of the cutters as shown in Figure 3. in one enbodi nent
the axially outwardly facing side surfaces of the body di scs2@§,1@06005
provi deq,t,@/io;,]% gpove 60 having a substantially square or 20 rectalinear
profile located on either side of the disc body 26. Ri n§&THN2/00084m
material different to the material fromwhich the cutters are nmade are
provided in these annular grooves to act?as sacrificial wear surfaces
whi ch wear i reference to the cutting surfaces of the 25 cutter wearing
which is cal.éhe ByOL oPEt BPkE [ tebERY Wearnzingt be wparesegenta] oise of the
shredder. | rbléekenborthdendop 0isFhadse LELEL A 62 are nade
from any s%@ebl e %ﬁeari n rr%t eri 8% sﬁgﬁﬁggi?%,}ﬁggg%%?gefﬁeﬁle pl astics
material or ‘TheoTTre. COrRtReEs EprdilyarempEpspible materiklatd esst azs har d
as the netala fsemdhicidéiing it erial seb abStBadEausCEndsndy i el | NG
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segnent s or oxlgiGkiSlar itade&dinl S s fr L cal | etorpabl e rmateri al
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°9i milar ton%k%;tcairta. e%c?? ts?y%%ﬁ%@%rﬁ}r%an drhe i shttersdeyrcompletely to be
Vhoted that Gdsledaing sfaterisie fameddierime té NGS BOME PASEa fRdabgyond
the periphephe Q@utitif<L£Wahas . Cil arl ast_or beyond the hook of the
cutters Jo gonpletely cltgga_n J't%‘eﬂ%tr}ﬁ g‘#s%‘ﬁ%%’fﬂ)l"&%ﬂ‘?gl caught or
1 impaled on the hook.

In a s8till further modification of the cutters of
the present invention as shown in Figures 5 and 6, the
cutters 10 are made in a composite or laminate structure
in which different sections of the cutter 10 can be made

20 from different materials in different arrangements. In
one embodiment, shown in Figure 5, the inner part of the
cutter which is the disc like body 26 is made from one
material, such as for example, cast iron, steel or the
like. An annular ring 64 or ‘0/~ring or similar is made

Tﬁj 25 from a resilient material or at least a ‘softer’ material
than the body 26 of the cutter and is provided in annular
grooves on either side of the iron or steel disc forming
the body 26 of the cutter to act as a wear surface or to
provide greater sealing between the adjacent cutter and

30 spacer so as to prevent debris, severed material or the
like from lodging next to the cutter near the driving
shaft 4 or falling through the.device and becoming
entrapped around the rotating shaft.

In other embodiments as shown in Figure 6 and

35 also one of the cutters of Figure 5 the ‘0’-ring 64 or
similar is omitted.

~In both embodiments shown in Figures 5 and 6 an



di sl odgi ng material fromadhering to or being retained on the cutters
particul arly dislodging material caught or 15 inpaled on the hook. In a
still further nodification of the cutters of the present inveagiipnogs
shown in Figures 5 and 6, the cutters 10 are nade in a conposite” or

| ami nat &Q@P¥eE8re in which different sections of the c®CT&AU0200084n be
made 20 fromdifferent materials in different arrangenents. In one

enbodi ment, shown in Figure 5, the inmerldart of the cutter which is the
disc like body 26 is made fromone material, such as for exanple, cast
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spacer so a?tsﬁﬁiﬁ%ﬁﬁrﬁfﬁﬁggﬁg%ﬁr?g%noﬁtgﬁga F‘hg!%%k odgi ng
next to Phe cunsarseriion s whowpginsRigurasop aad Fag t hr ough the device

and beconi ng entrappegh ¥R bibvaindet | fRes8aLE- ahNoftBer reAROGRMENt S as
shown in Fi %é{_e 6 and 35 also ope of the cutters Qf Figure 5 the "O-ring

64 or sim WHiGR % cthe | Fubbing Aabinaenes BASHRY FertiuPfs£9¥and 6 an
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15 between the body 26 and the outer ring 72 in which the
outer ring 72 forms the cutting surface 28 to (iii) a
cutter having an inner ring 64 of resilient or wear
material in addition to an intermediate ring 70 and an
outer ring 72 which forms the cutting surface 28 and to
20 (iv) a cutter having a pair of foam loops, one on either
side of the cutter for absorbing sound of the impact of
the cutter. It is to be noted that whatever form or
construction the cutter takes, the outer ring 72 is always
_ provided with the cutting surface 28 comprising the
%S 25 projections, teeth 30, hooks 42, spear tips 44, or the
like for holding, puncturing, slicing, cutting of the like
the material fed to the shredder.
The shredder of the present invention is provided
with an optional feature which is a trommel or trommel-
30 1like assembly for recycling partially cut material back
into the shredder. In one form, the trommel-like device
is in the form of a large wheel like framework having
baskets or simlilar receiving or guiding means for
receiving and directing the partially severed lumps of
35 tyre back into the shredder to be recycled through the
cutting array. The recycling trommel is located axially
to one side of the shredder for recycling partially cut




from (i) a one-piece cast iron or steel cutter with the cutting surface 28
formed on the outer periphery of the <cutter, (ii) a cutter having an
internediate ring 70 15 between the body 26 and the outer ringg Jgdy2003mi ch
the outer ring 72 forns the cutting surface 28 to (iii) a cutter having
an i nnerVPOHEOBI of resilient or wear material in additPER/AU§2/AN84
Intermediate ring 70 and an outer ring 72 which fornms the cutting surface
28 and to 20 (iv) a cutter having a pdl rt%f~ f oam | oops, one on either side
of the cutter for absorbing sound of the inpact of the cutter. It is to be
noted that wsttenial fbackoro thesiopmar of t tite cohireddenkEsy ahfuether ring

72 is al way o#'g%gg | t L ng surface 28 conprising the 25

pr oj ections?)at"‘géet 30, o%lEes é}g: spée%'r tips 44, or the |ike for holding,
puncturing, slicing, Qre¥aiiewr athone forn of rthershitedder twilhenohr beder .
- The shredderggdctiwed! €sent invention is provided wth an optional feature
which is_a tromel or trommel 30 |like assenbly for recycling partially cut
materi al °back into t AR 19 Prarated Ry idelvirgmbhe | ¥We device is
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rotating shafis 4a, 4b in unison in different directions by operation of
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15 the teeth 30 of the outer cutting surface 28 of the
cutters 10 firstly grab the material and draw it into the
area between the two rows of cutters and then when the
material is located between a pair of oppositely adjacent
cutters the material is cut into strips by the cooperating
20 action of the opposed cutting edges 34,38 of the two
oppositely adjacent cutters. The strip of material is
then dragged by the teeth 30 from between the two rows of
cutters by rotation of the cutters to fall into a hopper
or similar container provided underneath the cutting
L) 25 assembly or array of cutters in the device or into a slide
to direct the material into the trommel.
Hooks 42 assist in holding the material between
the cutters and prevent it from being dislodged by tips 44
puncturing the material to securely retain it from being
30 squeezed out of the counter-rotating cutters. As one
preferred material being shredded by the shredder of the
present invention is rubber, particularly used vehicle
tyres, there is a tendency for the cut rubber strips to
curl around the cutters and become wound around the
35 cutters and shafts thereby becoming entangled in the array
of cutters with the effect that the shredder either stops

working or the efficiency of operation of the shredder is
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as in Figure | the respective top surf aces of the two rows of cutters

. rotate towards each other to force material down in between the cutters as
they rotate. when material is introduced into the shredder 2,293}aybbgsteeth
- 30 of the outer cutting surface 28 of the cutters 10 firstly gratz t he

mat eri aWQAHOGFBY it into the area between the two rows RET/AUG20008t and
then when the material is |ocated between a pair of oppositely adjacent
cutters the material is cut into strips 29 +he cooperating 20 action of the
opposed cutting edges 34,38 of the two oppositely adjacent cutters. The

strip of nalgadatily rediesd dr agy cgaving hehbe8hlcd® Hioshanaitddu (W
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present invention is rubber, particularly used ve res, re1s a
t endency foPYa¥e fHAM eRgRgenent with the pdipgans creopposdte swdtsxusne

wound aroungtd hRadfe alitghs SoRnspadalés dbeorbrobesesl aﬂ.g%@ttan%e%aégh the
array of cutters vmttl_g%the ef f ect shredder either stops _working

hat, th d
or the ef fi O%BHEPTH eﬁ%ﬁi%ﬁwﬁﬁ°érﬁPEﬂFgﬁﬁeF“F§e§§ apdy tepfalldnto
02/ 060588 PEheAldd/Gafition fppar amdegr rehacedttBpghagisemblpe hepabsr ri ngs
12 | ocated st hereysd t t Lol f bber tyres
are provent g antr i hicE Rt (6 | Shechi® BY1od HoRiods BYC T
“frai nt ai ni ng iMpackimg mgaiastiihe storeion i abligctsf partdtudemlys idndhe
“allowing it floreAyH idhfeahe atd Wargf ficiently. Additionally, the spacer
rings can be pushed aMQ%}fron1en ement with the adjacent or opposite
cutters to |leave a gdfrUt SHARSTF ¢ 11y $BrEFYR BBj BEVe vwitBayespgstueen

t he twil3 owtoofitsoteiad ity dapérsdindinegpém thél £bHE@8s and the direction
of the forces acting on the particular ring since it is
not mounted on the shaft in driving connection therewith
but rather is freely located on the shaft and is able to
move eccentrically about the shaft with a combination of

20 rotary and linear movements.

As one pair of adjacent cutters rotate the spacer
ring located between them also rotates accordingly since,
in effect, the spacer 1s sandwiched or clamped between the
two cutters. The spacer undergoes a rotation in a

- 25 generally circular path in accordance with the iegular

rotary movement of the two cutters on either side of the
spacer ring.

However, as the cutters rotate, particularly the
cutter directly opposite the spacer ring 12 being

30 described, the hooks 42 of this opposite cutter also

rotate and as the hooks 42 extend radially outwards of the
remaining part of the cutting surface 28 of the opposite
cutter, the hooks 42, particularly tips 44, come into
contact with the outer clrcumference 72 of the spacer ring

35 located directly opposite this cutter which forces the

spacer ring 12 to be radially or linearly displaced with
respect to the shaft 4 so that the inner surface of the
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10 the col |l ection hopper under the cutting assenbly hereby reducing the
chance of the cutters being damaged by inpacting against the foreign
objects particularly if the foreign objects are hard. Each sgggﬁyzbbyg 12
is free to nove with respect 15 to its shaft dependi ng upon the forces and
the di r %@ 0HI0588f the forces acting on the particular ri RGTEIUNRM0GS i s not
nmounted on the shaft in driving connection therewith but rather is freely
| ocated on the shaft and is able to mveELeecentrically about the shaft
with a conbination of 20 rotary and |inear novenents. As one pair of

adj acent Culdsfices OHAE L4 SRAE Ane [dib1AE3! il lE! ﬁﬁg@akgegfakig rotates

accordingly since, in effect, the spacer 1Is san bet ween
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| ocat ed di r eddog MW asddis & ‘s“‘ctfw@&hm%s"‘t’ﬁﬁﬁ‘ia??g kﬁggggg ring 12 to

be radially ar Ilnearlf d|s ace so that the
i nner sur f a®ddswa¥R along %&EEFSWMYHE/QEGSBBOﬁC#hAUCEF960841e-21

spacer 16ng twts%f&cseiﬁ axrd rﬁéi&f&i ;S&Er?éd Sékhf,ée&neiai*ﬂ? rQ&iﬁEi&t Wigpbosses
24 of the a e spacers _of the shaft hut I1n a

ace rs retain
di spl aced pgéﬁ ?é? éﬁﬁﬁmﬁkﬁiﬁ????ﬁa?ﬁ&???ﬁﬁ ?ﬁthPtSRBGPH K&p@sadspt ed
..gnder 5 normﬁcennrid(hmtngt&mndﬁhnﬁmhﬂﬁmnﬁfCﬂbteff mbvemenst anak by the
‘ opposite cu S Thus . tters rptate, the cer
rings that Eartraglr a?cal.%%dé‘@él e., Su@éténr@laf repeageSE.y eccen%g‘ c.
For each revolution of an opposite cutter the spacer ring

15 is knocked sideways four times along the side of the
cutter because the cutter has four hooks 42 and tips 44.
Thus, the spacer undergoes two simultaneous movements, in
operation, being knocked sideways at it rotates. This
occurs four times per each revolution of the cutter.

20 The effect of the transverse movement of the
spacer ring as 1t rotates is to knock the tyre strips
curling around the cutters and shafts away from the
cutting surface of the cutters and the cutters themselves

N thus cleaning the cutters and clearing any debris or

ﬁﬂ 25 strips of cut material away from the cutters which
prevents the rubber strips from wrapping around the
cutters, le the strips are knocked away from the cutters
before they have a chance to wind around the rotating
cutters. It is to be noted that the extent of movement of

30 the spacer ring is such that it extends beyond the end of
the hook projections when hit by the opposite cutter so as
to dislodge any material retained on the hook thereby
cleaning the cutter. Thus, the linear movement of the
spacer ring is greater than the radius of the widest point

35 of the cutter.

If fitted, the recycling trommel picks up
relatively larger sized pieces of shredded material or



opposite each cutter are being continually knocked sideways al ong and

agai nst the sides of the cutters ie. 10 the spacers are being pushed
substantially radially with the effect that the actual movenpafyphobie
spacer rings is —eccentric being a combination of rotary novenent and

radi al g 8 i e., substantially repeatedly eccentri ECT/42/08¢84n

revol ution of an opposite cutter the spacer ring 15 is knocked si deways
four times along the side of the cuttér 2@ecause the cutter has four hooks
42 and tips 44. Thus, the spacer undergoes two sinultaneous novenents, in
operati on, bhsentkabrkpd éhdeheysoaatilngr dieatlzsts O ssimicar pfowidéd nes
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22 uncut strips in_t erotatln baskets aor. sim on the
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15 the shredder. Other arrangements of the trommel
arrangement are possible.

The described arrangement has been advanced by
explanation and many modifications may be made without
departing from the spirit and scope of the invention which

20 includes every novel feature and novel combination of
features herein disclosed.

Those skilled in the art will appreciate that the
invention described herein is susceptible to variations
and modifications other than those specifically described.

ﬁg 25 It is understood that the invention includes all such
variations and modifications which fall within the spirit
and scope.

Advantages of the present invention include that

the cutting assemblies are substantially self cleaning

30 and/or self clearing by the eccentric movement of the
spacer with respect to the cutter which has the effect of
increasing the effective working life of the cutting
assembly by keeping the cutting surfaces, blades and the
like of the cutters sharper for longer periods of time.



the shredder to the trommel and/or another slide for directing nat eri al
Ergnlthe,tronnel back into the inlet of the shredder. In other RGHOAII02/00684
the slide is 10 stationary or is novably adjustable or is regularly _
repeatedly novable so as to distribute material nore unlforg?%.gigﬁgsllde
I's provided to one side of the tronmel gg as to direct piec _
centre of the tromel where they can be“fransported back to the inlet of
15 the shredder. Other arrangenents of the tronmel arrangenent are
possi bl e. ThelMIME: i bed arrangement has been advanced by expl anation and
many nodifications may be nade wi t hout deparflpg Iron1th§ splr:t and scope
f the invention which 20 des, every nove eature and nove
gonbination %f f eat urs® ﬂé eFhedring ochbtingoaaserblyedingluddngr @ wil |

appr eci at e tﬂarsthér1veneuttaérdﬁ56vnﬁed ?ﬁralElb%tSFEQQFfEQgﬁgﬁﬁf%éﬁ;

t fica ther tha ose specifically
Y?rzg Lg er ooﬁﬂgﬂatiﬁ 3 ?gégﬁtFSEa aﬁﬁgg PP sARA ay Secondo T izien
modi fi cat i on@uWEI“N@antedn ohi a sheosdi shaftafidrsdefieen/dioaina@ds iof a he
present | nvegbyRpet nEbUEELADALLbES U LLNBESIRNRL! SRRl Substanty ally

self cleaning 30 and/or earing b e eccentric % he
spacer with g%% ckirsy and gacerd ﬂhFEﬁrﬁaQrPhéoeﬁtedtsubstammnaaﬂwng t he

effective moaajﬂgeﬁtif Qﬁpébﬁtsuéabﬂgotﬁé§egh|¥hh¥ %S@? EgﬂtQQﬂnghd1

surface blades and the ,like of the cutters sharper onger periods of
time. Péf?AUﬁEF%O Setsimg agpemblysbetyaepsthe. fAr§§Iﬁn§I§&Fng cutting

assenbly, inchtdens bs éutsbydthdeaoeﬁétEE1ﬁ60!hé8§aeﬁlénfb&skhﬁh%mb for

d 5 rotary direction, and.a second driven cutter
ountod on RS0EGLs | adotbb i ShBhkell LERRHTOR MAEns rarpaRe SoneRth

*d%rectlon to°¥h%ri|$@ta%u¥?ePrOQheeerﬂlasavdlylsmhlaaﬂ pdeaad oftters are

| ocat gd Sgb%&i@tf&i)’ cR&FACEEES ¥e@PPASEREECRAR BLEEINGOakRAMLTRI 7 1 2l
intro U(i%

further includes a floating non-driven clearing or

cleaning means freely mounted on the first shaft and

capable of undergoing a third movement, wherein said

cleaning means is located adjacent the first cutter so

that movement of the first cutter imparts a first

20 component of the third movement to the cleaning means and
the cleaning means is located substantially opposite the
second cutter, so that movement of the second cutter
imparts a second component of the third movement to the
cleaning means so that the third movement of the cleaning

25 means is a combination of the first and second components
of the third movement imparted by the first and second
cutters respectively, whereby movement of the cleaning
means with respect to the first cutter caused by contact
from the second cutter maintains the first cutter in a

30 condition substantially free of severed, relatively
smaller sized pieces of material cut by the two cutters,
thereby reducing or substantially eliminating the
relatively smaller sized particles of material from
interfering with or disrupting operation of the first

35 cutter by wrapping round or remaining in contact with the

first cutter during use of the cutting assembly, thereby

providing the self cleaning cutting assembly.

AMENDED SHEET
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- 10 i:nto the cutting assenbly between the first and second cutters is cut

by the cooperative interaction of the two cutters undergoi ng coBeTéU02/00084
rotation with respect to each other, so as to produce relatively smaller

pi eces of material, characterised in that the cutting assenbl §%% rther

I ncludes a floating non-driven clearing or cleaning neans f@ééP& nt ed

on the first shaft and capabl e of unde?éorng a third novenent, wherein

said cleaning nmeans is |ocated adjacent the first cutter so that novenent
of the first cutter inparts a first 20 conponent of the third novenent to

the cl eani ng, neans ang gbhe | B%CQQEQH
opposite the, second cutter, EEEQQ&B %E%gﬁﬁﬁf of the secondaggégér i mparts
a second cofibBiBnts ofbaractrrigedhiamthat Shecuttinmisnsembhy &5 ahat the

third novenehtedllihgemahane)d iz tiAARE iich dL QP4 on of the first and
second gonmponent s of the third novenent inparted by the first and second

cutters Tespectively, whereby novenent of the cleaning neans with respect
to the firs8.cutter 03usemfbylean&agtcuttamgtm%saﬁbmyid&&éﬁﬂlﬂ@lﬂéalnS t he

first cutte a,30 A a severed, re

smal | er S|zé g?e%escogggg%ggﬁgﬁ%b %'@h%ﬁugﬁ (%ﬁﬁiqﬁ@g ?ﬁ%?%b? éﬁC|ng
or subst antMaFeyisli inket edgnopse ﬁ@anAMﬂﬁ/manﬂrxa16|nxﬁfqmablples of
mat eri al frembngat;erfsemﬁg Wit ha®lerdiadl Widt QRS AL %\hﬂrwe first 35

cutterjgy BF round Qr remaining in contact Wt rst cutter
during ‘use Bf HtPFﬁ§1&§sQWbP%aPPhereby provi ding the self cleaning
cutting assenbly. ANENDED SHEET | PEA/ AU PCT/ AU02/ 00084 29 July 2005 - 24

2. Aself clearing cu enbl accordin claim1l, characterised in
that the cu%flng asse ea§ﬁ¥9d&?ﬁﬁlﬁﬂgﬁﬁ%?mhxﬁn%SQQﬁ¢¥ﬁg of° d@R¥ce.
5 3. A sel fpreeeding caanmmgchaxaqurisaﬂmﬂhruhdu)th&éﬂﬁhé&;ﬁhaiacaerlSed

in that therghpeadbRIodRYECEes119¢5 material, preferably used motor
15 vehicle tyres, including heavy duty truck and bus tyres.

5. A self clearing cutting assembly according to any
preceding claim, characterised in that the outer cutting
surface of the blade is provided with surface

20 irregularities or discontinuities.

6. A self clearing cutting assembly according to
claim 5, characterised in that the surface irregularities
or discontinuities includes projections and/or troughs,

25 preferably teeth, grooves, cleats, recesses, rebates,
spaces, gaps or the like.

~

7. A self clearing cutting assembly according to
claim 5 or 6, characterised in that the cutting surface is
30 provided with a retaining means or a holding means.

8. A self clearing cutting assembly according to
claim 7, characterised in that the retaining means or
holding means includes a hook, enlarged teeth,

35 projections, spearhead or tip, nose, finger or other
protuberance.

AMENDED SHEET
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-gaterial into elongate strips of material, preferably elongate strips of
material that have a regularly 10 repeating profile or shape. 4PCA/A€01/00084
clearing cutting assenbly according to any preceding claim characterised -
in that the material is a rubber or other resilient material B{a()@rably
used notor 15 vehicle tyres, including heavy duty truck and 1389 WARS 5 A
self clearing cutting assenbly accordi ng2®o-any preceding claim
characterised in that the outer cutting surface of the blade is provided
with surface920 irregubapplfeslenrdngcomtitimigt mesenhly’ xidrdimAridhny

cutting assepibiedtg! diadn! 0 chalrioBeds SR 3 Wil Ghddb WAL 4, sur face
0]

irregulariti egF or discontinuities includes projections an rt‘f?’oughs, 25
preferably t E8FRS,gfQYFeOT HOFS Projectdans laswhiest at gemubarlyps or the

like. 7. A ssphcelieapai Gutbireldsa¢EUng AHD e rdidd B e 6.
characterised gp:.that t?e cut t ngﬁsurface Is 30 provided wth a F et ai ni ng
means or a hSPEFAGInERREACE Of EBer cutEexi-ng cutting assenbly according to

claim7, characterised in that the retaining neans or hol di ng neans

i ncl udes a hggk, enl arge e 35_projections, s rhead or_tip, nose,
“finger or ot Egr' prot u egg%geyﬂﬁﬁﬁ chgééf‘g B YpEFeARsYmsh dvy amy
July 2005 - Ppyecegdingselhinl, eghamrgctenrtiisedl dss ety tdos aitihd osdiface
precedi ng cl gMmnehaneebe’ i3eduils! e LU EGued, O, O], DT €
proj ections |gcated at regul ar Iy ss%gltgeey]%%rttasr’i n \éfdvhal%ea&%%ac‘f%%lng

ci rcunf er'encB9gPSt RE sscEiPpendosatrdcatoon fowanderthe Gsidesedf theari ng

cutting assebbhjleacaeEdhifigt & @ehtrRi1eeRAEIGL HdPerdldfani erised in that
the cutting surface of the cutter includes three parts, Ich are two

~cutting 10 edges or sections located at or towards the sides of the blades
~defining a céhbtral sechiselfhelehefimgetutting assembly according to

claim 9, in which the projections or protuberances are
15 1located on or about the central section of the cutting

surface between the side sections.

12. A self clearing cutting assembly according to any
preceding claim, characterised in that the clearing or

20 cleaning means is a spacer.

13. A self clearing cutting assembly according to
claim 12, characterised in that the spacer is a ring
arrangement .

25

Y 14. A self clearing cutting assembly according to
claim 13, in which the ring is freely mounted on the shaft
having the first roller for floating movement in
accordance with movement of the first and second cutters

30 and the ring is not substantially driven by the shaft.

15. A self clearing cutting assembly according to
claim 13 or 14, characterised in that the spacer is a
simple ring having a reinforcing, internally located,

35 radially directed flange, and an outer circumferential
surface.

AMENDED SHEET
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- 11. -A self clearing cutting assenbly according to claim9, in which the
projections or protuberances are 15 | ocated on or about the cent pa&iT/AB02i00084
of the cutting surface between the side sections. 12. A self clearing
cutting assenbly according to any preceding claim charact e‘rggﬁeg’gioréét hat
the clearing or 20 cleaning neans is a sgaper. 13. A self cl H “cutting
assenbly according to claim12, charaEtIF|§ed in that the spacer is a ring
arrangenent. 25 14. A self _clearing cutting assenbly according to claim
13, in whichl®he ring 2sse}€crienpingeduthinbgeaskafiblyhacicoyding o sny
roller for fonalondelnyfsens 8 18¢CendaReeiubRATCTRN, Wnd N dd 1l and
second cutters 30 and the ring is not substantially driven by t t.

15. A self cTeSPPR efu?FFﬂﬁtHngHﬁV§n§c€BPdPﬁQNEGe efaian i3ner Ping,
characteri seani intémmedbatépeing be an dukRkeringd having a reinforcing,
internally located, 35 radially directed flange, and an outer
circunferential surface. AMENDED SHEET | PCT/ AU02/00084 - 26 29 July

2005 16. A skl cl earimgseutd:lgaai;ngnbuy_tangoadbelgbw ?&”?ﬁaﬁgﬁfg&’f'ﬁg"‘%ﬁe
13 to 15, c jsegdyin th LL.0g iS.a structure

or nore of ggiﬁﬁﬁiiﬁéiﬂ%%?ména%%%ggﬁggpg g %Pn%g%% %ﬁebﬁﬁéFiﬂﬂﬂyeW§?F7. A
sel f cleari nt® c‘tﬁ‘t?W%%%bﬂb‘f‘?va@egtdbﬁgngpaanpmbpma:ésb!mg:ﬂ:Iaalmtat:.qn
charact eri sesk i fotdie hdeehdht JiNPYLEBE! by Bna" FITER" e I WHIF bei ng a
combi nation of a rotation or rotary noveirent inparted by the Tirst cutter
and a 180I i ’a’?e%\f%?‘?é?ﬁe?ﬁpé’f‘ﬁ’%ﬁtﬁé Prethecamgondt cutters. A self clearing
cutting assenbly according to claim1l7, characterised in that the |inear

nmovement 1's gg A self clearing cutting assembly according to

’Hj claim 17, characterised in that the linear movement is a
longitudinal or transverse movement in a radial or
15 tangential direction.

19. A self clearing cutting assembly according to any
preceding claim, characterised in that the movement of the
spacei ring against one or more cutters, preferably one oxr

20 more cutters located adjacent the spacer ring, cleans
and/or clear the cutter or cutters and pPrevents cut pieces
or strips of material from remaining against or being
associated with the cutter or cutters, or being adhered to
the cutter or cutters.

25

L

20. A self clearing cutting assembly according to
claim 17 to 19, characterised in that the linear movement,
typically the radial movement, is superposed on the rotary

movement of the ring two, three, four or more times each
30 revolution of the spacer ring.

21. A self clearing cutting assembly according to any
preceding claim, characterised in that the number of
linear movements imparted to the spacer or cleaning ring

35 is in accordance the number of projections on adjacent
cutters.

AMENDED SHEET

1IDECATALL



Longi tudi nal or transverse novenent in a radial or 15 tangential direction.
19. gA self clearing cutting assembly according to any precedi nBCTIAU02/00084
characterised in that the novement of the spacer ring against one or nore
cutters, preferably one or 20 nore cutters |ocated adjacent the s (ﬁ%er
ring, cleans and/or clear the cutter or cutters and prevent528JPY es or
strips of material from renaining agai ns27or being associated with the
cutter or cutters, or being adhered to the cutter or cutters. 25 20. A

sel f clearing2eutting Assekbl yleardndi Icgttdngclaalslémblyt ackhrdiiify ad elhged

on tha 1ot g bk&éé&;ﬁgvéﬁﬁﬁh CEI)é"lijtil((\ﬁ:lelr)iBte%ﬁree our r]:r%r ‘Héfgé‘g%ggsgg

on the rotary novement of the ring two
revol uti on oPftkBesgraepxy Fﬂ@g or. cAeasling: rimg g ca!:t::tualg Ias s | yip

accor di ng toofin¥hePpe6getBbonl difMenehddtes’ 1309ty %ﬂ} yer  of
| i near ts Lngarted to the spacer or cleaning 5 g s Tn
gg% tﬁg

accor da SALMBEr ©5f ChPEPLREI FA8Ion adj acent cutters. AVENDED SHEET
T PCT/ AU02/ 00084 29 July 2005 - 27 22. A self clearing cutting assenbly
characterised in_that the outer surface

di t o,4n recgdin
g?C?LelggacergrYngpor EI%%% i?g%QnPSCEFF&Bﬁ Besepbly; pecordimg micojaaeyi on
of the cuttepreceding gpp@mtent whithc ithar icug ter g:lamgwg:}rd a?:r?%}]%lt:#,,tgﬁlef
I cut Y+REC ng ;1.0 rece in
cutter “f@v. R Pt erasy PR A ON  aR el LA Rrbbeed st iR 0sed
rel atiorrdh ‘iot’P‘B FRRCeBaEdngy rsﬁgtbétt ﬁhre pn@tecrt i ]Jcs:altmm!d the t he
second Shaftséadn&hEh&fﬁgaha tReak-edg0q st Ii%cfa'treﬁt axh%fhtte' FiYAt 4}*}":‘% and

nged in qQpposed relations 0 eac
second Shafts Pg Egrg ra 8 secondpshafts being arranged in opposed

_,j relationship to each other.

15 24, A self clearing cutting assembly according to any
preceding claim, in which movement of the spacer is
against or along the sides of the cutter so that movement
with respect to the cutter cleans material from the
cutter, particularly the cutting surfaces of the cutter,

20 and prevents any severed material from wrapping around the

cutter as it rotates by knocking the severed material away
from the cutter.

25, A self clearing cutting assembly according to any
25 preceding claim, in which the cutting blade or spacer is
provided with a wear portion in which the wear portion may

be continuous or discontinuous, by being segmented or the
like.

30 26. A self clearing cutting assembly according to
claim 25, characterised in that the wear portion is a
sacrifiéial wear portion made from a material which is at
least as hard as the material of the cutter or spacer or

from another material such as a foam or resilient foam
35 material.

27. A self clearing cutting assembly according to

AMENDED SHEET
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15 24. A self clearing cutting assenbly according to any preceding claim

i n -.whi ch novenent of the spacer is against or along the sides of PCHAAU02/00084
so that novenent wth respect to the cutter cleans material fromthe

cutter, particularly the cutting surfaces of the cutter, 20 and prevents

any severed material from w apping arouy the cutter as it r28tJ8Ye7é)06y

knocki ng the severed material away fro Yre cutter. 25. A self cleari ng
cutting assg{%{i}/ according to any 25 preceding claim in which the cutting
bl ade or sp B 2HWited iR twhichebhe poaerbfichabhweart hateedalportion

may be contpsttoltsalsrIH SENE! £ 5410 hiat S¥iE] nau.%éeaﬁetsﬂeeégkﬁghg%;gsg i?’ge g

26. A self r utting.assenbly accordipg to clarm

in that the(ameggiré%g) i%?‘lé‘f“gnég @é%rﬁ\{?:l'%?a‘PfV\k‘aPa‘EBr?f-oﬁhﬁaGBtFpe‘m with
materi al whitdte ispager |xing os dgaines the $ddesi 8F ehet BELEHLEEr Or spacer
or fromsanother material such as a foamor resilient foam 35 material. 27.
A self clearing cutting assenbly according to AVENDED SHEET | PEA/ AU

PCT/ AU02/ 0084 - 28 20 sRlfy JBBEringintidHing £6senbl vhhcBoi8EngaEs] Qi{;{]a'
wear materi YrecdFidd GHmY & JorzTus rial i gt ens operatLon of the
devi ce by reduci,ng t%e noi s% Ol?@‘ﬂ:i gctf%%&tih% %%%Fe ev\ﬂ‘ﬁgefﬁe epatering
or agai nst OFe YD shaft haverdiffepent midthsel earing cutting assenbly
according to any preceding claim characterised in that the cutters

| ocat ed; jon ytghe one s?‘gfst t}flv different wdths. 10 29. A self clearing
cutting assénbly accofdifigl & 10g SRR 3efoRbinfecerdingdtenanhat
the cutterspheceshmgs arlaial atdlonsd et heedCin othgt €he subebagtjgl |y of the

same size. lppdyed 3l £a{4 utti;ng assenbly according to an
preceding cldi'm Char a.cgtteiﬁ sedillp%c%ha%élf‘ ﬁ%@ée’ér%r%/mﬁ“%'f’tantgauy of
) same size.

15 3o0. A self clearing cutting assembly according to any
preceding claim, characterised in that there are two or
more different cutting zones located axially along the
length of the cutting array.

20 31. A self clearing cutting assembly according to any
preceding claim, characterised in that the device further
includes a trommel or trommel-like arrangement for

recycling partially cut items back to the shredder for
further cutting.

_ 25

J 32. A self clearing cutting assembly according to any
preceding claim, characterised in that the trommel is a
wheel-like framework having a Plurality of baskets for
receiving partially cut material for recycling the

30 material by reintroducing the material for subsequent
severing in the shredder.

33. A method of reducing in size material using a

self clearing cutting assembly according to any preceding
35 claim, characterised in that the material to be cut is

introduced to the device where it is cut between two

counter rotating cuttexrs located on opposed shafts, such
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-pore different cutting zones |ocated axially along the Ilength of the
cutting.array. 20 31. A self clearing cutting assenbly accordi ngPC®/A02/00084
preceding claim characterised in that the device further includes a
trommel or trommel -like arrangenent for recycling partiall yzgtjt i#{) gns back
to the shredder for further cutting. 25 32. A self clearing i 3)
assenbly according to any preceding cl'aizrﬁ characterised in that the
trommel is a_.wheel-like framework _hav'l ng a plurality of baskets for

recei ving partial IHhe futmakeriak ois ipeewented t froBOrrapping| abyund

rei ntroduci ngHeheutiers alnd Br ShEPBIBY o a?tfif&g of éh&.ég%fg%e{,- 33. A
nmet hod of re%ticeian in_size materi using a se clearrng cutting ﬁssenbly
accordi ng to-any SRARP 3 Vhergin nousmente 9L dthe clearingeormterial to
be cut is i stheaauicrd memrntshel slaf fectd® ey ifotst Lol HEIVRE Nt PersOUNt €5
rotating gutters | ocated on opposed shafts, such AVENDED SHEET | PEAI AU
PCT/ AU02/ 00084 - 29 29 July 2005 that the cut material is prevented from
wrappi ng aroddd the cétiseld migagringhafutting epaiailing, ulis€dBeid MmO

cl eani ng neags nehYisiHe fIRE f earl or cleaning neans is
effected by rotati or?gg‘&the (I%Htce%ské{%%h }(ese%ertcfeea'f? nPut ti ng
assenbly, suBSCOMPRIMLRG frawngsyhef ore described with reference to the
acconpanyi ng drawi ngs. 10 35. A nethod of cutting a material using a self

cl eari ng, gut Sitsng assempl y, ‘ u%zt;&ti ally as hereinbefore described with

referencé to the acco aﬁ‘?i ?fﬁ PhwicHfEingenmEbesidedr using a self
clearing cutting assembly, substantially as hereinbefore
described with reference to the accompanying drawings.
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