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HAVI NG MOVABLE CLEANI NG RI NGS The present invention relates generally

t oSmachi nglgy ek ces or install d in the materi alcyjaabiRsy
industries, particularly in thﬂ“‘iﬂ«@@@ \W ndwast e di sposal industries. In
particular the presentinventio 0 apparatus, appliances and
assenbl i esthat may be used to cut, *8¥4¥%h, pul verise, conminute or.

Aot her i o® "SSPt WG ppika L MRS e,

materials into a size which isnore usabl®RIN@ES useful, such as for exanpl e,

. for use infurther processing in the manufacture of recycled goods orl15.of a
size which is easier to dispose of or of a size fornore advantageous final
di sposal of the waste dfhe@rprerkriarentianarelaten@rte¥3Lly¥ ororecycling

or forconsunphiORinstHe) @SvicbyebroinkbgllikEonsV€SedDifPEhe i fiatariylt he
present invention relates_to ap app aratusZ?or deyi ce, provi de

cutting assen%??a?EﬁPﬁglﬂﬁ%SBFﬁﬁ?e BRFEIAY %?%ﬁeﬁ?stggrﬁﬂﬁgﬁf*ﬂgcﬁ?$|ng
arrays orsi myagté odispesal ngnahgtﬁés of InmpL£rt ftwlan vhecbrésentrays are
provi ded with,self-cleani cl eari ngnean articula at ed
with the cuttfﬂﬁeﬁF%ﬂ%nf%f%%ﬁﬁeﬁon%Pgaﬁgﬁ??tu?%??iag g a?és%%% ﬁ%@g% i on
rel ates to asthatidnay devesed parbutulartyhiqpukheeddengcqmmﬂn“beo@nehlcIe
tyres, 'Wi%h'SQhEPﬁlggtLé&EcQSEE”EEEESacﬁﬂﬁé'§§E£&£&”Q£ehﬁfﬁgiénénd spacer s
arranged in opposSed sequencesso_that as the cutting elements rotate to

shr ed the30naPéFP§+a%ﬁe partifrglardrerastar er creupRrdmdkeELalfedsByRdvERent

of the spacergonparti b afrh¥t80¥eNBBraphhsbetsg5sefhtal hysegeewhith, is
preferably rotar% ane nt conblnﬁdmnth nnvenei accordance with
TGt ?fng

| i negr
Potation of {MGERIPPABLE| SReRESERT SBARARE BYT(RESBELE nboEl BRENtS.
The35cutting featherappedeksfagoins ehuenansfaathndi of raeyuledngoedenent s

are arra opposed a h 0 e
mat eri al g%ca?gda 82 3%%%% §§88%%$$%Ug§/8£%%§ 8 §E g%t&%e% ?gg%e%?fve
cutters as thmyreoaévgnhpghoussﬁeo@ltdleaeﬁabthérthpaWFEéelarlyCFﬂPopp05|te

directions tomsegpla?thsithgne1aa&shauk@ilapfbfcesegalgﬁgtBe geyi ce of the
present i nvention re at es to an a parat us or device havi ng 5 rot ary

cl eani ng r|ng§°P§E§PEH°ﬁPt§Pﬁ§téFyamFPﬁerFanecﬁPFErs EgFRcIR%fi ng t he
cutters when bhetﬂeumaﬂystu&eﬂrfaeéntedneeﬁglbhersmaEesf tecanpappaeataks
such as f exangl e, used no Q5 veh cIe LYESS or th h t

shr edded ﬁitePFgBeﬂﬁﬁebBrﬁgéé n"3thef 5p% H8g; PEREMP ﬁaané 8% 8¢
exanpl e, as ambmelchntiugngéeaenpararcahaedylﬁucuacesgferrpvédgclng cenent,
power or the gahﬁFa@Sfarfkghaelha RAYI 898" ok OfleERISLUGH! AA1ER! ehbal S,

such as for exanple form ng erised f t pat or wal kways of the
type used in PﬁﬁﬁﬂspaFﬁsPrpgéﬂéétWBﬁHIS&F§a§1ﬁﬁn#ﬁ€ of FPRE-CAPRROBEh t he

present i nvenhbaﬂsw bhrchdgamwba«éswcaataar Meul @he' eﬁeteageenameﬂes .
cutting assenbly in formot a_shr g se_in % eddlgg use ngtor
vehicl e t%@esEVﬁnwﬁPEﬁ Pﬁ§t§ﬁP a&&V'h§ apﬁFﬁFﬁ LHVEREAaR: EPLEERE 58

spacer rings ahteagédgaHEQiuebebprtdcuﬁaslyofbnrshaadénnayubndmmbChrthe
cutters are kGRhign8aRybug! o h%ﬁc%fthgec§9§§ﬁ§ LEQgRLYiLE EBRBRELet O the
cutters, it is resent rnvention is not restricted in
scope to the Gu§§LP§e§1§n§B§§né#@ @PaFGrﬁhérHé§SPﬂbéﬂ gpPpossdopegrRSBFPEed

appl i cation by, ﬁ;ﬁsheast BRePEeteing R1eRENEE Fothtaaeer shiedcene SO as to
i nclude other forns and arrgﬁggnents of the cuttin senbl | | udi ng

their use3fn spkerigdy thescubting gledepts,are el Fgge PreF ﬁ?nﬁgs§¥blles
devi ces and amo¥eGRRRNGE, thec sdicegd," partieulat 1ef movementawhichl st o

E nggg € 0: el at vel ¥1ts rT&lllye recsczlcaz %(::xl:' l%a’r tﬁr%lfeé\%aﬁaliy r\é%rélrg"rt ovemg!ng:f &t %ﬂ&nﬁ'dz €s,
w1th 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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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, {hanraeekg of the termcutting, cutting el enents @erelob@icssi S not
limted to cutting but includes any operation whereby WO 02/ 060588 g

PCT/ AU02/ 00084 nmaterial is reduced in sizeysuch as by crushing, slicing,
pul verising or the |like. One problem of existing cutting devices and
shredders used in recycling. waste or scrap terials . for .5.reducing the
76 of the SEPEYRR SESRCCs o S ke Ara TR ARCRY S S FOARSE L
particles is téhah dvhest,r pestdiculatdy din foppred tas qiarctdiontshecsieach
reducti on operaLion Naye aLeRdeAG): L AQUNE WS Wiyl Assenbl i es

or arrays so as to becone wqun% aroung)p\:?l{;:]L or entangled in %’%t he Cutters
and shaft on wmresenthdnvantdion fed avasttad afu rERRPIHIAYa (9% Koy aeh dagefict e

. whi ch has ﬁhe_x%ftfaeiﬁt AfeadrBHC iriGglsha Rfdftdd e atediht Wikohrddagymachi nery
or even stalling the machinery .,if there i s an excessive bui,ld-yp of sirips
of severed naFé‘%’tz%rsarf(‘}iﬁ(flﬁ?é“ﬁ?t s orbegrs shan ShepAgyigss 15 t“é"rﬁ# s at
provi di ng nechadtl sEwinale fsdzep i eivaiy mierixlls Wuilpiazg faround t he
cutters or becom ng | odged in.the cutti.ng.,assenbl r gl.earin eyered
mat eri al away He "%ﬁ% é‘}pst,orhé’\?g“ﬁ&egﬁ:é’eﬁeserﬁ’%lrtg"feyislﬁ':cecgsogft 3\5‘ (ﬁ‘ea
vari ety of reaboesidefhumteartials md¥ doee wEed din dithey egppitidabieoms ,osuah
provi de a, shreddi i fh a f ' ti - ' r angenent
for reducjl‘glg %% pflrz%v%n%l ﬁglet’h%tsa%oﬁn oﬁgmﬁﬁnﬁgﬁ@m%ipc\%\%ﬁ%g&s%gﬁ ound t he
cutting el emrerfugrnaassorfogh amosiucd nse Ssmendnt Aayax o tilien Lifke c @ iang

arrays and shafitis urid paifite? Sr0trdedt il AL HBH Gt MIRIRET JUcablm of
exi St ing shr edcgrngexcgn\glcees n'.ins ftor:}:%;[ir}gheru% tc;[re:trsse eé:ooor{:%a%lh%g%erd wvavtilth\rays
partially cut ’
of the type used in theme parks, recreational areas or the
15 1like.

Although the present invention will be described
with particular reference to one cutting assembly in the
form of a shredder for use in shredding used motor vehicle
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

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



material that adheres to the cutters. The pressure of partially shredded or
shredded material on or around the 30 cutters reduces their efficiency.
Anot her pyRPlSMagsoci ated with existing shredding devi cesdrgadiabosihe
cutting surtfaces of the cutting el enents becone blunt within a very short
period of tinme by being in constant contacg with each other which 35
accel erates the wear of the cutting surfaces and edges. Wen the cutting
surfaces or edges hecone blupt if js necessary to.disassenble the array of
cutters and sﬂ'%‘i?e’ﬁ‘a(i VS g ﬁ%ﬁ%@%&’%accﬁu%?%'r ﬁkhgjccfjiﬂ%ual ly
and assenbl e thelwmisingeady o Yiuse. One reason for the cutting edges or
surfaces becom ng premature I i . : t ovi ded
"with any self cleaning tg?;esgéfol%l% éeﬁie%a%l%%g%g%%fﬁa zdeg‘f%%ﬁg e useful
worki ng |ife ofhrdgslens tusgesl ithererychinatwastofonidntap fnaresiads dpr

_material bet wﬁﬂé}a&&%&tﬂﬁérﬁf&@é KM EScd 4P il 01 VoAwOed NfatdtidLr S.
Anot her reason for existing cutting assenbli esl0becom ng prematurely bl unt
i R LS

is that forei gif SHIAHISEIN FRFASNHSIFRA rRAKE IRbes i %5
trappedbet weernpt hga e 18 Esxamddads therd asigie ol A8 tfedi€EDHM | dp@tdtidiei ng

struck by the rotating cutters of thecuttin ssenbly. such_as .hy. t he
f orei gn obj ectléa‘beec?orﬁqeﬁb%ﬁ@ﬂg‘é% R acthi© %‘%Iltré? SRR Reen

t he cuttersanthxsiwfd Sciar ecd lsrcoma swaund fd3mind eamboda resraxgload digdt o

cl ean or ear e S Siicky ob) ' feve %&%ﬁ: this
situati onE!Os a%%%lcé"r%g{ée% bayrpéstrl S o&rra ejr??%lﬁgﬁ%eincr}lé V\ounzixé%oun the shafts
and/ or cutt er Surimosmaratisas ehehetdeniceaids hae thewekirdy ohe
f or &1 gnobj ect Sreditdriy difle UL S1diy O L& Ry | SN Ahd cinery (lere | s
al so a need for a cutting devicewhich is self sharpgening during, use in
order to prol MR RT R K i TRFMIRF B LE AR t4F sa’bye’l“é?@gh‘é‘?li ng
t he25peri ods heiiEens e ek gs 06 F t deverdd anst el dbeundi che awetbroHr a
cutting dﬁ# ce that hai a cuttin assenbllépof i,ndi vi du%ll_ CUttgl!;aSnmni:LsCho:!'S
sel fcl eariig o?°detHd t'rsé'aniuér@e.v Y 2T eIt h T PEE IO PR T M g
assenbly bei ngnestd SiarpoewentiddenstesiaBOstapyingiraheund el fouttdes
cutting assembby $o.ifi B! {odddd h no" el {ily PLAYAIHy Wk Ne plp AT A@ngerent
gn objects to afely

thatal |l ows forel to nore or less pass s hr ought he cutting
arrays wit houtseeersdhgnaseikal vy nfgem t Bhe HEtkhe%s s BHE? ROWHRIR r educes

the chances of eAtBr&1y l4NERSASSETDEY: S4 MY 1GEPIo B! HORESEs ThUshus [ 16 De
corter. 120 VEROAURRBEES PERLATE FaTeR0MR | S HHTRA of (PERSAIHRT do o
cutting assenbdgvide cthdtashas | amgef f ot kvagaht I anyppi ry catragyementt foe
wear of the cufilkng. sur o e I ] f r,2d.mto
provi de a cutt%%\%@%%%%r%fﬁﬁ?%ﬂéﬁgp%%i e%ulémétéléaﬂaééﬂs%h%%ar p%% g
arrangenent forrewrd cthe cputtingopliemgntd and/ oF czeafts nvenbeerm@ here is

provi ded a sel&e&qéaw%iﬂ&ax&%&& PeF4yS Ul @Rl YsRa EEL L ERE1 RS S8 Y
adapted for use with a shredding, device for shredding material into

rel ativel ¥ 5smaPf ebbgj SEing device.
Another problem of existing shredding devices is

that the cutters become clogged with partially cut

material that adheres to the cutters. The pressure of

partially 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



10 pieces, including: - a first cutting neans capabl e of undergoing a first
novenent; - a second cutting neans capabl e of undergoing a second novenent;

and 15 - @fGR6ds89 or cleaning neans capabl e of undergoi pgratoBhdicds
novenent. wherein said first and second cutting nmeans are | ocated

substantially adjacently opposite each othgr_so that material introduced
into the cutting assenbly between 20 the first and second cutting neans is

cut by the cooperati i_nt,eracti.on._qf the two cuytting neans wi.th each other
to produce th&3H &W@&ry IBVESR Y #1G 558 em&?‘ r iaéix:aysgie&dgrl gg’ﬂ:i ng
means bei ng | ceatsed adjnecerizsbine f2ir ftlres teuwthittitrion gpdgesn ©1s gurdfaicesovenent  of

Lhe Tirst oul YOuanSIdiRAk g ikl SURAIAsuth LIS VINESN ok (he

cl eani ng nean$ and ) opposite said second cutting neans so that
when sai d secamPifad g theany medds alvansiqomy @stlife shagmenid®h cont act

. the cleanifg RatEAiGMEd PRdlony THONULSNPUWRIn 1k Bvemnt of the
cl eani ng neans wherein the third novenent of_the cleaning nea IS a
STovemater 1al

combi nati on offuiteksyst Thte g latd b h AR5 FEMs SHY

i mparted by thdvdeid thyl atterd ddelleratags, thd aatley JfOwaimntofOftHehe

cl eaning nmeans_wi.th 35 respect to the first cutter means caused by contact
fromthe secof¥*%r neans maintains the first cutter neans in a

condi ti on substanti al | y Ahnotbeaf riehsone\foredxisi@dnd? 068588 RESALALLE0084

-6- relatjyely spal.l ;g i f teri | or
subst anti %?{I y)beelcfgr?h'llr? ip%_lg er e(i’;tblci\}lgfe; i"saf{rra aeér %%&I{)%%sa% mat eri al
from i nterferigpptaninadring $heptfiagd omteniah sl becong te@Rad neans by

Wrappi ng 5 ar 4ideddin tHRIN RS SO tid EdRE gl o] dddd @irdreans
during use of the cutting assenbly sqQ that novenent, of the cl eg&n nmeans
provi des sel f QA4S liel’ré"gclﬁt%/"i“rfa‘ RE SRR ORI TY SHE Qf (Y

assenbly of thayyieierdssembly such as by the foreign objects becoming
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 periods 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 for
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



10 invention is a shreddi ng machi ne or shreddi ng device. Mre typically the
shreddi ng device shreds material into elongate strips of material. Even

more typi Ggddushdag €l ongate strips of material have a regygidpnzofReati ng
profile or shape, and are typically curved out of the 15 plane contai ning

t he | engt hw se extending axis of the matemi al. Even nore typically, the
shredded pi eces have a tendency to curl or wap around the cutters,

ticularly due_ t he sh f _the.shredded.pi '
S o, part FEuPAPEDSE PURUEROBEYVEREI P ToRGLRN, SeeaRly B TRRf R one
preferred natkongerbebnhihgedifd by phevehtiddeprematheepwesenofitirention
(s rubber of QhPEiabeskbkBBLs"BECERE! cuBpiClisas KRN EXAMRLE: fEQRHER MOt OF
I ng y duty t

vehicle tyres, ‘I'nc ng heav truck and bus tyres, It is to be noted
that the presaim taverevéfecanchbtingdassenblyuvhaehcdmmprovedadt ¥ithl aof

any type. sTypsedkl ¥nhPgefthll R9rdRgBMehe BotOLRABY cGHEELBY bl ade
arrangenent, typically having,one or nore cuttlng surfaces | ocated around

the periphery of the bl 2GEOTRERE £ tReIPFeSERE SBYERCLOR FRYFSWFace of
the bl ade is goopidaeddadsellfhcivakifi¢ tutefhnbaasbenbly; gastbotlanlyi as,

such as for exapple rolectiong_apd.troughs_in.the formaof.fee . grooves,
cleats or t hecFFEépgl\/%FEE{"%éﬁ’c3??9?e?hé8€u?%len‘dltscﬁr ?agfelr?éaﬁégv%‘%‘ézdgém th a
ret ai ni ng neafieroshimeliding meamrialypntal krelahdvedyasmahyerneshzeds a hook,

35 enl ar t pr @] ' .Spear head or tip or the like. Mre
typica||3ﬁfhe§§E§?S't§3§§%H?§8: four or nore such grojections | ocated at

regul arly spaced apart fnférehl suttismy opeasssegspablie oPCRdIPPTBVYSA ar ound
the circunferenggrofholBrendtting surface. Mre typically, the cutting
surface conprises three parts, .two cutting edges oy_sections |located at or

towards the sides of th® BPSABE SHELINGMERRF SBRRPLA ?%d%? A BRIHEeH the 5

side sectionssebbhnd mppemehlty, ahlie hol ding means is |ocated in or about the
contral Seetion, Tvolcabl ISyl 5% Ry olhe! hgafg Bhades a anged
in unison. 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
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



10 Typically the first novenent of the first cutter is a rotation.
Typically the second novenent of the second cutter is a rotation. Even nore

typical l yuthefdidsgction of rotation of the first cutter i$QpaRsSih@sto the
direction of rd#aa ion of the second cutter. More 15 typically the tirst and
second cutters rotate in opposite directiopns at the sane speed and in

uni son with each other. Alternatively, the two rows of cutters can rotate

at different speeds. The speeds of, rotation c be variahle. 20 Typically,
all the cutte ]z?rté"’r?ggntsﬂ'&igﬁrsﬁdﬁes?%re? ﬁ%?‘@iﬁﬁ%}?’t H:é‘reg eg’fye t wo
shafts, each sfedfucipyiorg sabsitanaliiatiylyofeldmirertsngbvdre melattimelaal |y, the
cutters on each af.t ar l. t 1 .Z8. AlFEQE.['I ' : on
"the one shaft 5 afi" 5& osflz%'f]?%é'reg%% Zal%rzrgng% \/_ean1 m?’?ﬁ\é?;ﬁécra%,“&tﬁ%?é
cutters differiisrupitdigs oppygitdain wi ther & lasd cwttas ntﬁali-?;/\@yor‘ﬂlﬁi?ré@g _
. Sizes mounged a%fbvﬁye o??eﬁga.ﬁ.tntingwﬂrrﬁ dortiscAl itH el Bngsiddttieantmdatld | N9
y e di

zones defined ferent. "sized cutters.. More typically, the cutters

| ocat ed subst #muigg pssppdsithe Cxbtingmassgblay s§ YRk dgwemgnte ofs g

other so as tQ1dafdingy Hdary PlovaEeSs 2l ff A Lii HRAMRY .cddrimd ypi cal | y,
there is a ' first _.zone of cutters in which the cutters are about 100mmin

wi dt h, typical3SP ¥ is a second zone of cutters in which the cutters are
about 70mMmin width, andypipiaddyl Lheb culteriag assemilyd oforvheobrasemdr s i n
which the,gutters are about 40my 4 ' : t [ TRARIde.
repl aceabllé onmf‘fleen%s Tat tg%l al'ypl caqﬁ)#& t_%r%:l-tﬂgte_e}.gsj sta;r&reeﬁ%p aceable in WO
02/ 161588 _ g Moxs dukeidal lat ddved ahreddimy idaaticanshredscnate iz o dod®

~Typically the & Sardd) QrigdLHH MLEBANS | S BreDafsHe thifidally dle spacer
is aring arrangenent. Mdré typically the spacer is a sinple ring having a

rei nforcing 5 $¥RrFats (SETIRSQN Baffidy MYed P arfP er
ci rcunferenti drstifac: Jhspe, e tamg aaldicallie ddmgd owd of atigpl ex

structure_havi one or, nor.e inner sin ortion ef er [ded with
a flange'égra HERHt S Wﬁ%’ﬁ%@}ﬁa]{een |1gv§lsp%r?xﬁ:oerﬁélpﬁifag’?%%lé}r 3%“%
material 10 hawdtgrihX { erfsrdn mestmrivedcghapertheshoreddnd @ieresthate ¢ an
outer ring porgdofn SWraingding 406+ 40 el Rt 8lhd Wdd s, TS0 dirathie

third novenent 1's an eccentric novenent belng a conbinatjon of rotation and
linear 15 novedemtto Mehe shape 21 \the rhredidad BiRcsRMeing | gHgTeddhal or
transverse NOVE{Ritad) pareithilashy ediiesd b e il 1 shaeinrion. adbs e

typically, novenent of the. spacer rin ai nst_qne .or re cytters cl.eans
and/or ci éfrs the cutt erAqtﬁh &ne é?% MatSHa, ?geelsn%%rﬂ?tﬁér:ibﬁrs of
mat eri al from teevseddag afhstherphesent asscenttien 16 tublber con tether

cutters or bei g afheredyl o, LIe: CULLEE Sas EHEP SRLf1P! £abhYusddiubioear

movenent, typicarly radial noverent, |s superposed on the rotary novenent
of the ring twehitlectytemr nclpding heave AUty stresis| Rd FRHFEXFRSspacer

ring. 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
surfaces located around the periphery of the blade. More
typically, 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 projection of the second cutter neans strikes the outer
surface of the ring to nove the ring with respect to the first cutter to

clean or glfplbdag first cutter. Mre typically, the outepcghfiapmsef 30
the spacer ring 1s struck by the tip of the projection of the cutter or the

like. Even nore typically, the linear nmovgnent of the ring is such that the
ring extends beyond the tip of the projection so as to push the materi al
away from an adjacent cutter so as to conpletely clean the 35 cutter

Typical |y thea§®%5€rth?ngnguﬂSFraPF?eﬂfggh?hE“éFF99n§“§ﬁaF?'bd¥°¥3ther i s

driven by contpgicidiip,tbRe cMOQR5060BE8ce HompPTELAUBRLE8084rEs) stweutt er
| ocat ed opposite the r%ng, or b¥ the cu terg gn ﬁithe% sgdg o% thgi pacer
ring in conbi TEFERAIWPEACERFaBPCEY PR BREEt BFy OF 0E QPR R uF RS S

Typi cal |y, nosgnehé bladlae apdcer cestagdi ssttbonblatbehgdt hetweemsthbeé t he

_cutter so that,the t w r t C ;G erial from
t he cutteﬁ% p%%é?cﬁgggﬁgﬁghem%éP?iﬁggggé%%gésgg? %hgaéﬁ t@??ﬁ%p?% prevents
any severed plecatef pmt eri abofitotther apptnglaseghdorhe cutter as it rotates

by knocking the severedpdQs; 0B £{i hefleYs 4 0914 D81 E6L 1 8F  rdLI€IAYPLTAGSY,
the extent of novenent of the spacer 1s sufficient to'dLi|Odgﬁ ang mat eri al
adhering to tAErangedr toTesrenf| $2 pndiRBaCEr TPV SIPLLBFRL2IPER a wear
surface or wegyppealion. tier B1h¥psCabtitet b WAABoAS surface is a ring,

either a conplete ring gor a ti ren | ocated_at or _iowards, one or_both
si des of tthe spacer rinﬁ?pﬁﬁgﬂiﬁngget€b$%51??YeTﬁEgmggrté?ﬁgi¥§tn%?%f??c or
is a resilienisnat eotakipade fryphcalliganhaasecoald, movemens pfathecal |y

deformmbl e MALELLAR. chLERL20sTR Gotupleh) yFy{aggmwag}%&@sm Lfied sound

deadening materral for reducing the noise of act or against the
cutters. Evendhbeetippi ofl kptathennefr ther EisAti SUFkEE ~FoRPPABLEENEC

material as tpReSACRELHLATCR rbEakianBECELE! sWlibal catweke dubabl e or
harder than the spacer 2 [ [ evi ce of the prese

5 rlng. T ghcall , .the d f th nt,
‘nventioniis E¥BIFBLAYWEDR £1PatyBhfngeqtbaniRy RS FEEAFR AB PTERELBRcK 1o
t he shredder 8f@tretuibher aghthedisamesspaedt anfr dduaaigoacedthf eachor e
uni form si ze. re typtcal | .30.the recycli S LS t one
side of the sf aﬁér,RB%§F8%§5W?lgba§%gl V°t%g8%eggrgg¥t?%é ?ggyg F%ge
assenbly i s pabtvidéfewenltt speedsi.or Theasppedsi pf wetatign centhe shredder.
Mor e typicalI¥argg§1%ransporting nmeans is a slide, baskets or simlar for

hol ding the severe 5 material. Mre t%pically, the recycling assenblg S
a tromrel2®r trommel - | | R¥pdesldy, walinthet Gpkkerg 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. BAlternatively, the
cutters on the one shaft can be of different sizes. Even
25 more typically, the cutters differ in widths. Typically,
there are cutters of two or three sizes mounted on the one
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



WO 02/ 060588 PCT/ AU02/ 00084 - 10 reintroduce cut pieces into the shredder.
Even nore typically, the tromel is a rotating wheel -1i ke framework havi ng

baskets fQlp hldskaporting cut pieces back to the receiving peqpfkofisst e
shr edder. Even more typically, 5 the tromel is |ocated axi apﬁ? of f-set or

to one end of the shredder for introducinggcut pieces to one region of the
counter rotating cutters, preferably the portion of the array having
cutters of reducedq or, relatively sngller wi dths, such as for exanple, from
about 40 to 78119‘%%&“ PERFEATERL A PR3 WS el is provided with a
slide, preferably an adpyptichllymehablcdeslrichy bar cleandely mpazdiey a

distributing naterial. Thecorq_s{er%;ci nvention wll _.now be descrihed % way
" of exanpl e wi tRISFer endE 6 The "REC SRS AF & AW SEEEIENHRTh: M9 e
1is a top pl aypicailyf theswmpedder isaa ngmple frimy dfavtime cutrdingf cesitrem of
~the preseng i | LWNGludi . Fe I f ality
of ot or o and Esasa 1y Tetdddl LMOAIR7 A ckeld I Tt Bhell T o
row and opposidigaunfegemdladofurifagsa-c Even aqre thvaioadiyw.cdthe ring is

Cross-secti on g NG dd R rhckre Havilidhel MY Q4 FiRpNd _
arrangenment of the cutter andgﬁacer rljgl%dzss_enbly of the present invention

in one positi GFESF-IraPrET eSS, fFOY w1ty e famgs aFrangsnens -
crosssect i on \arewWnmferred iaten g eige plorafi d)e prdfieatadblanb s paakitddigs al ong
the line to fFi 2. . Fiaure 4 | artial craoss=section.view
Lhrough ohd 1 SATige dREessns RikEutarl, hlltdi g’ 8 PR Chip R

ci rcunf erence caf arheutiede niingy poEitdupre sBirroundinige thet dinteredisdeaup

crosssection \#0@/{41%1{71 lar to Figure 3 of an alternative formof the cutter
and spacer ring arrangenent of the present invention in one position of
rotation. 35 Figure 6 i SYRigpddvdetais &igdoyovepentodssas iesgemtawcsi nil ar

to Figure 3 OhmcAreddnt Hedrgh@l mpAGialn O iR GUldrEfardNd s$RAGEr ring
arrangeme&% of WO 02/ 060588 - 11 _PCT/ AU02/ 00084 the present invention in
one position SPVIEESRY -on MoES) @iFald vy p?é% iHReAT IFRMFnd S parti al

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
movement of the ring two, three, four or more times each
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



cross-sectional view of another form of the spacer of the present
invention. 5 Figure 8 is a side perspective view of another form of the
cutter us 2/06h5sk e device of the present invention. In pegiNibodghere is
shown one orm01c8 a shredder or shreddi ng machi ne, generally denoted as 2,
suitable for 10 shredding used notor vehigle.tyres. Briefly, shredder 2
includes a pair of driven counter-rotating spaced apart shafts 4a, 4b
arranged in sybstantiall rall el | ationship_t: a 4a, 4b
are driven bygéﬁls?a% gtr%t g;%sc%é:ae%ﬁgéﬂgg"ﬁ%e%&enfsu dt %%tlg |_%%‘§r§ I@ngﬁfS
rel ationshi p ehredghex sdidealsife theasparrsti gAng, iguciembinaitdonr Watdr
~hydraulic not ?Bﬁtﬁe‘é, BRC haydl @E&F%ggg?gca@ggp&%%&a, 9b join shafts 4a,
p Ity

4b to gearbox/transm sSion 8. ura of rotary cutters 10 are | ocated
on 20 one of the shaftsT¥RigaLdNgcHOuPPERRAPEl FRGi FR2GSH| dFafPRYDEE SPacer

_rings 12 to fanghghthlel @itRld E TBeUedtees! soUithals the akdempateiith? in a
row on this shaft. A second shaft 4b_is al so praquvi dzd V\A%@‘?a gl grality of
cutters 10 an§®SB8ELr £015he CUbTETe Py S APSaMGEG i &A™ 5785 HFEETFor m an

al ternati ng segueicalalrlguithe surtdngpaaeifaces off e Tuttewt,t and 10 on one
shaft 4a are arranged to_coqoperate wt tter on. the ._shaft 4b so
t hat each cut P(:a:revfg‘%lss alngcaegrc?rt?e \ﬁ’é‘gﬁgt\%lg %%]t%gé%tl s%ﬁ.é%eﬁ%%ggg'g% t he one
shaft and oppesiuada tihgacattgma@sl A tomrotadeB0 byt fryocdtiaiat tined seyemeldar | vy,

each spaces 1gaksrliaGaLSHhPEMEE R RdleaCeNincay 3 chd19) the eReeniaflt

and opposite a cutter 10 on the other shaft. Thus, an alternating array of
cutters 10 an@fspavements of &heySpegesn ishsudifd cdipat &9 iG3p89&4aRAci ng

rﬁl ati _onsEi p mt%&(i!alﬁidndwh nd &d eh@ bh%t%d&{.gy of clutters and SpaCﬁrS ﬁs
shown in Figure 1 wit e.cutters_arranged adj.acent oppasi.t e.each ot her.
In operation, the shaft y?d‘,cﬁ'b‘ Xr‘idtgﬁt Fgggef0£1%650§F3§g§§§ Wlﬁg a
PCT/ AUO2/ 0008#reatre suatfatoed dim wiEEX0 potre idnr.ec Moxes tyickalldy,i thehwear
di rections.i ng| rr A Qihd .8 J0f. g;!r : i di .i.qns are
in a di rejg%i o%%%g\t?%%dg'%egacrﬁ\gquereq'é:?’%frhg 0P 0 tt%h%le?%].g@s?obt%%%t al(rar'r;lt erial
fed to the topivs.t loBtad aklar itovwagds onfk ml%p%ﬁd@éf I9f the cutters
tlg as the Cug %‘f,ra%e&f,tﬁ J nﬁ;éﬁl Rflel Q@,pii%)aq[lqﬁ ?&Qﬂv@.ﬁerriaab tila.ebt?p of

e array and are _sliced aor otherwise cut intq stri assage bet ween
the pair of opF&eilddicy okjift ehireiiliens %W&%H@s%&?‘bﬁe%gﬁmt he same
direction as mateadalgt ey ixefordasatiaally @Asforimalibec aciteatibdr. aEviene
bottom of ,the_array.tq rel.ease..the cut terial .all ow it | into a
hopper orzét hénrorreexé:gp\?icnagllrye'cep eagc'eaml gggte?d'ag'[ J%wa‘ \tl)g(?t (‘)imdoe%gte%'g'hlghredder
or be direct ethaterdaduifiablreduting ity modire fafix impant cfusimgominst al
into 15 the shieddefeddis f UrdNG] o iL3%icBha sl el ald1g grtabndfiscut ters

10 and spacers 12 are held together in contact with each other at a

pr edet er ni ned ™8 iEFHPTHERe SFtematardddi &F i SRRCeY Fidi%e FofFomhé
tension i s applaitediky WHIHION S Mdrt) dh¥a?ld eanted-dur adelh nhepephices si de
of the arr)gy far _applying a force to one end of the array through a
suitabl e €3nNn&XS" in the formof a thrust plate 19 or simlar. It is to be
noted that each cutter I¥piwaddgh the devilce afr Hphe priedemti davensioach s

Ot her dﬁf\g} v CHHOvIRARE widh 12 Fdby Y RdfiAY IFY AP LR s
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
shredder, 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



operation of the device by reference to two cutters and one spacer only

W Il be described in detail in which the spacer is | ocated adjacent one
cutter ang,PPRRGdske the other cutter and the two cutters hayeyshAfsgutting
30 surfaces ftacing each other which cooperate with each other to sever
materi al | ocated between theminto stripsggWth particular reference to
Figure 8, 1in one form cutter 10 is provided with a hexagonal centrally

| ocat ed t 2 through which is.receiyed_a 3 dingly sized
noxagonal - shafEREFR UG8 HE RIBREE SEF. CFo) SCAPRIER by ALoPeB 20 o to

rotate cutter tipicalilivangbe beremmeld is pr evitdédngowbeelodikeh&xayewairk
aperture VO00A0605A0ce: A3 PCTLAUIRLANRY 20c0B1R68 Baiy: ¢ Lhe culer

to provide a drive surface for shaft rovi er, to _prevent
two adj acent @gcedving0 heprele odnéheogharddett-er FVEROMOFS FYPRGAALd /1t 00

. close to each glheirdmedayEe 160ReES SX1RINGALEE -abtt B SRRl v G4t ting
surfaces. The internal_profile of bgss .24 I's hexagonal whilst the external

profile is cit&§ ShredderofiRT AntrgIusisg crY PieFese FRoORE FRFE P engt h

of boss 24 camhedicbuated’ Gorgtingt I&alt::t@qw,lr@mfb&amgi wha poatttiemn o fof thfe

cutters. In s cases boss 24 10 w nger, to nai.ntai n.separatiqn o

adj acent cutt \ﬁl’féﬁa@ag‘aivﬁ'ngt ﬁ@gtgﬁﬁo&%ewgﬁgggggss? Lok SHATSE Y, & gﬁ'lt'l\?é‘l y

shorter. al | owwigithise cuich ag Sorf ssempdfe,adraveaboutt Bér o J Ogontvelcke .each

ot her for,}onger I t ihe, dy 0 : hS A tantially
1000 DAl e 0% OLENRE (e 2 3UbR

circul ar disc 2 rovi ircunferential 'y around thé external

ci r cunf er ence n¥efierabdivr ap adigsspbly sovedde m1ide fermespldiestimoke body

for the cuttepdUididteiBuihiace mad@Rqal.l y denoted as 28, of the cutter
10 is provided around the circunference of the 3‘9 di sc, 26.. Cut té?ggsgurface

28 can take a variety offP§ PFEFERt ABVRRtiSRapddloPoH: Br AescT &h form
of the cutti ngragtidfacaaidlies with e fedieficel ta Thes harbmilany itgys idalwdngcs
surface cggrpri.si %-31{1' urality of raised substantially square profiled
teeth 30 and & plaraitty of 25 substantially curved or rounded troughs or
grooves 32 arranged al t &igarel ¢ vist B saphrdanevigwon§ aashreddercbgyiog t he

cutting surfa&ag%oﬁh%%@ 2 RSP & AR 03N e HeRlps R JrRe iR 1R

regular, irre ar,_randomor in _any pattern or configquration. Teeth 30 and
troughs 32 cad™FIuding &P SPPCHH S 1hAFEangest mowsor & Rlymriiry of

embodi ment shwtddrd Rrdlispalceas ripdyd iddilatided FlgdrRatellyhe oL Waddnng
surface 2? IS f?_{rmed of three secti(a;s when vi% d tt%l[a?nsversely i.e., in
crosssectfon iGFRSe 3L0RF RS &% FRDPHRRS LS F&° AYETF AP35 | engt hwi se

ext endi ng axis of shaft FAguwrewRi dis Bhpasttindr vegticafledriosstsectiloa t hr ee
3332 hons 1 el ity il 6109 0 Uk #dderttbidiitly PP e de
arrangement of the cutter and spacer ring assembly of the
present invention in one position of rotation.
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 detailed 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



WO 02/ 060588 - 14 PCT/ AU02/ 00084 cutting surface, a second edge section 36
| ocated at or towards the other side edge of the cutting surface, and a
central s olp] | ocated internediate the two edge secti entra
section 3 |%ﬁ?ﬁ%§ubstantial 5 alignment in the radi al difg??VﬁﬁmﬁFEh t he
di sc body 26 of the cutter. The first edggjsection 34 and the second edge
sections 36 are each conposed of substantially square profiled teeth 30
separated from each othgr.b¥ sEbstantiaIIy rgugdeg E%ianggkag cut-outs or
troughs 32. 18°RMBFEFEREI HVPhafedtn O8PoBR= 5 *8'e i nEPAcd®Bat war dl y from
the centre line of the Eigtee Vnibothpahbtiaki aiddi viéewi endandpahbbiaidi al
direction to n s LOP1L &g e t @bl alel oduic into
the shredder BLpirSbebioket, AeRl LRI SUERBET ool B Bh el PRa TR et
opposi tel y adpaesantcinversiomhe central section 38 is substantially
 smooth, bejng relatively;fnee Br 9@ hndeababbpBsechi9LeGibANS£0An8tREE
surface irregularities, or surface discontinuities but is_ substantially
undul ating, o¥eFmacfoEhporubternh@ssfudi in,kher dprdcencthsbgnrrrgent

ci rcunferenceigiehbigofiVtter a.s described as being substantially circular,
sonme enbodi nents of the_cuiter SECE as_shown. in Figur?s 2 a@d 8 ﬁandgg
substantially square with Fodnti€dlc5PREPS AnaPar™28RE| FERP 9 bl §FAEEFEes
or substanti abkyshreddiayg wathihlest genedaidgndenoted wisd@d isntitabder for
substantially i b cal f [ 4 shown.:ngxe, cl L.n,Fi gure
2. A hookﬁ52,5§%§§§?ﬁ?i8§§? g%%ﬁ%g%%ngg?ogyggg'in?%%ne&?étgﬁ?%gxggjgcent
sections 40 sénchudeshar padre o0 SrdiyenhcoRster-resatindarrasgd aPaghaced

apart |ocationpageQuad, hheasvahndeld 39 3tbkeadkihdeyt Barautieing surface into
the four identical ,sections 40 as |nd|cated§g%rt|culgrly in FLgyre 2. Hook

42 can take akplAtiBBFhP §Pf PECECHRSTs. S83LEFedaudh AP ARiYePHEY
appear ance of saishBlLé hbeorg BagfeH arvatged ewedudstantiad ehewdliedn Vi ew.

However , en vge@ed eﬁﬁ-on t he ist%I. ng oftggogmgégi%nggeaghb'kg in W
O 02/ 060588 - *PA3CPPRFRE, FRFPEPTS 21 SB358R} SnE&3RETSS 0o Sop oSt &fy
i nclined cuttielgecbrddesrt bydirastliieg motoxspendt meghanicalf gemrhoxgsar tip or

spear head or 308364 nkLLKS4PT QPG Adseihaashawpgnd or tip 44 of hook 42
punct ures any na?er?g ?ﬁtrg?hgengnto t he g shredder to hold the nmateri al

onto the cuttdeazhexjteassmissiamod bei ng di sl odged between the cutters
when being cut or shredgegiyatii¢yt g eppagit ehytegkationgreulibeasedlosiecond

b 24, siml t fl fl d b 24 i I Lded t th
i do of 170 CiBELY RS BB 8o b SrEBoR 1L FTBIEY, By o FAS A he
correspondi ng dfospackrt rdnost ter teo atred aadpd temnattd nighisequenicer ofin t he
shaft to prevenlclls Gl a0 UIdA6PS 23438 QouPBh Cililesrbdel OB veari ng

t , 0

agai nst the cutting surfaces an adj acent cutter t qrebyfpreventing
premat ure second shaft 4b is also provided with a plurality o

cutters 10 and spacers 12 alternately arranged thereon to

25 also form an alternating sequence 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 located 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



15 wearing of the cutting surfaces 34,38 of both cutters. However,
different arrangements of bosses are also within the scope of this

i nventi ony, OEBE}?@:{S ring 12 can take many different forns apgd/oyor/abeinal
profiles an many different shapes 20 and/or sizes. Wth particul ar

reference to Figure 4, one formof spacer4.bing will now be described. In
this formouter circum‘erential surface ofl ring 12 is snooth and the ring
is of a dianeter which is about the s%me as .or S|ml r to thg_ i_nt er nal

di anet er of tR&EScHEGN TGS diy SPROSS B4y §°d'11%?e Re s

provi ded W t had veasdiidinsy indéantied My estretrs [2arged @O mgzm&eu 2 ,t hdhisthape
of a Tsection _when viewed_in ;67 9SSrSec n di [ from

“the inner surfid'c?? &We ak& & erelrﬁelcséll%gloﬁ?t&&%r%(ygr %3‘5 aoggle\gf atq:he 1r%Sng

Qt her i nternaltopr affi Itdhe 3@ rely tsioe thiadngaterigilvifegr toeitieot@n@farthengenent

_are possi b} elf\gxteﬁ A tic W %(ras SEfﬂ&?ﬁ?htg‘}dﬂM §y/ thah iuft@ler@maqdiggent of

spacer ring now cribe I's formof spacer 12 is pI’OVI ded
wi th an inner theng:@l;refiﬁcé’%tﬁorlﬂ & Hraehiony té'“'PréH;aGéd’hr SFhay P

inwardly flangsGqdannligrAnRddadd rg:mra 02N RRheririFO@UE Iinto
provided in the outer surface of inner ring 5 anot her 5&02/ 0% 588 -

16 PCT/ AU02/ GEGHRPSRI0 PASSags RATHRPT r’FhFhé’ai’ﬁﬁw SEPesFE I g 52
i n opposed fa@%ﬁt&éﬁ.‘sﬁ%‘s r&ie’sltdlmiﬁéEdSJ ﬁcﬁ:aﬁzﬁ:hmtﬂlﬁ saney ldstraattiain yas n

al i gnnent th e ch I n ann r|n i T
formng a'%ir &R Pefrc?of)" 0 sﬁ’[?stan |aﬁﬁ resqgﬂ ?%n%r rr%ttcranr‘%}?% is
| ocated inter mm ahaeheamarray iy 3elanse t‘PéIEDM maiteyisd jad kdyeing

opposi tely faging JrapMeSindd aEJ%Fopﬁéle J@%éﬂéﬂltrél@iv%ga&téc e xdIshi on
bet ween the outer ring portion 52 I nner g portign 10 50 to_ soften

the effects oflagated tat &h%mﬁst%‘h Ctﬂwéhﬁn%}r H&F &= SigsctshdFS2 by

hook 42, partigiileddde ti«éby%mgﬁ nésth e dih ersiiiiesddric iagy Wdtedim Ideirmtd bed
in nore detail | ater

[ cificati Ret urning now to the
descri pti on oftl’t%esrt’iﬁcf%% fs% 4 e ‘-g’#b‘&ﬁ tents of the cutters,
nodi fications are prow b tal tiehmatiisgr ldkmbedi ent2@ersi 1t0h endu spevaerss

shown in Fi gu;@ bOI(‘]%/rhCFSCS Q;q-lé?'}'f t %%W@M%}ptgav‘\ﬁ{cg 424y, side

surfaces of t U are rOVI gr oove 60 aving a
subst anti al | y rstpdeteemningl r@ﬁn%?lqméﬁt apr%ﬂ@@l%c?ﬁ%%’%ﬂ MRANS] detBf

the disc body Zfa RAAYSCHRASASUR MBd & ﬁiléﬁfﬂaﬁr@'ﬁsi& tdieray erd al from
which the cutters are made are provi de nnul a oves tp act as
sacrificiaP wekfcakrd L LaFh c’?‘?ﬁ&%ﬁ tive p?’e %r & c?rt"'r?@?ciﬁﬁl @(ﬂ’xf’%ces
of the 25 cutterisesd ity cwtéc&hd Soﬂ:eu.l‘seech:t)yaxcafls:tca.tﬂh I‘ajtﬂ:u:lt’tgalﬁlgial nst the
spacers during use of the

nekgRseckar ofa Sl edeen df 4 "G AIROGIIRL f 3 Akl vha

sacrificial from any sul wearing material, such
as for exanple, net aI pltasis dw e @otad dihatheaqikcutger Hfiay qarh row

material is 3Q, fsuciaér:@éylf@ifdﬁti@éﬁ @5 ddén By TP I Ldn tdeasest ter

itself is made, as d har wearlnglsteel or
25 12 in the array identic to each other. Accordingly,

operation of the device by reference to two cutters and
one spacer only will be described in detail 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



- simlar. In still other enbodinents, the cutters can be nade with
integrated rings or inserts made fromthe sane material as the cutters by

bei ng casﬁﬂgﬁﬂﬁ&lear when the 35 cutters are bei ng nmanuf aetriRdnecdot her

formof the cutter is provided with a loop of resilient material on either

side of the cutter in WD 02/ 060588 - 1743PCT/ AU0O2/ 00084 place of or next
to the wear ring or wear segnents or blocks. The loop is nade from

pl astically deformabl e material or other readil¥ cqQnpressi bl e natgrial to
act as a sound2deBdeafhgSiffePfaltbeochEtey FRJIREQVEAE ARoPLEVEf SBTERESspacer

ring rubbing ggai Bahrthe shdetofl pkbeiaut hebaf@ert ke pieient kabating

agai nst each o&her. | n one forgb the resilient nagerig% IS % foaged
“material or i2942F88M SBEERTSs PoPRekBROPES &PWi PAr CH&TEXRar-aPN P8MnI
synt heti ¢ chatiersedr tebncllasemibeeah. otheirs tbo cbasroateiceasadyr wegruse of

.10 the shreddgg, Fk@%@%ggatmg cagggngguggxeeg t herhaerim@%&l%rwﬁftgt ely

cutters, particularly st "or "bey > ok of the cutters to conp
cl ean the cut pérboby 24npischerpagnalowhidgtnber paterngh areéiilegiso or

bei ng retained;ppyhhe gut LBbEmPIN! FiGhae! ¥.di $kodgi RG BR! @tal eadghtner 15
I npal ed on the hook. In a still further nodification of the cytters of the

present i nventPBEtRs OShBRFS| RAFCETr ¥8TY BFFOFILPHe tOuthEr TeHYIZPRERESe in a

conposite or had aahe phtteknise ofn the chttiekier eon Some easesf bble autter
10 can be de.ag gro different materials in Lffer%nt arrangenents. In
one enbodt frenFildnBen 1PRIEF g §Pe ML ERAT SREATBAMP 0P REIBTEREr CHFFERS: s
t he disc |ikewhetga26 ins otdete embodimentst oisasl 24swill labef gelaxavelly, cast
iron, steel or i |_ar, Ll 6 O e r, She lL.S..made
25 froma resi |2%FEW§ &Pﬁgﬁggﬁﬁg;ﬁﬁiﬁﬁ?gaéugﬁffgﬁ oﬁa%ggﬁgﬁhEL%%Efﬁgsbody
26 of the cutter cangact gaeh otdem fggndiongegr e¥dedsn ofi thi&e-si de of the

iron or steal disc fornipig bLRaybedy c4€relk tBeigUL! BbbkRadtliadsyaciRatlar
surface or _to provide greater seali, between t he adj gcent cutter. and 30
spacer so‘as F&sﬁr@@ewglﬁébﬂﬁspx§@9ggﬁhcﬁ&F@ﬂﬁ&FeGF Y| @reupiofihodgi ng
next to the cukiteirnadakitidnterent® sifafthed cdircudlalr pyofineuglf bbasdew ce

and becom ng entrapped ar.ound.the.raof atin aft . .ln other enbodi nents as
shown in Fi gu(r%é’ g‘%ﬁ‘da?.gl csolzl){r?eb&%l&t k#gxglf?'tgefcgtgfer}l‘—'i gure 5 the "O-ring
64 or similar is onitted cuttboghsuxifedeneoenerhdis denptgdr es B8andfe an

WO 02/060588the cutter 10 is provided around the circumference of the

20 disc 26. Cutting surface 28 can take a variety of
different forms, shapes or profiles. One such form of the
cutting surface 28 is in the form of a substantially
castellated surface comprising a plurality of raised
substantially scquare profiled teeth 30 and a plurality of

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 suitable shape, profile or form.

In the embodiment shown in the drawings,
particularly Figure 8, the cutting surface 28 is formed of
three sections 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



- 18 PCT/ AU02/ 00084 internediate ring 70 of a different material is
provided radially outwardly of and around the circunference of the

di sc- Iike“}a)r& Yohds | Ntermediate ring 70 in one form has acgppbamnkial |y
H shaped pro e when viewed in transverse 5 cross-section as shown is

Figures 5 and 6. In this enbodinent there,i,s_an outer ring 72 which forns
the cutting surface 28 having teeth 30 fof "cutting and gripping materials
fed into the shredder for cutting between the adjacent cutters 10. 10

Further it isSuEtd@onsLedarRat 2t RECORE SAFEIGEFLARD RAvAOTakegk Gie OF
different typeswairdsuither sthargisigef b@@‘e( Of @heneuptfng &asfaceonand sf eel

cutter with the cutting syrfa nth te eri her of the
“cutter, (ii) é’e&"d—‘FPé %&(‘if"ﬁ’@ §§ r?[‘ﬁ’f:é1 ﬁéagﬁ 5fggb&"\%e Fhe body 26
and the outer sedatjohd.i nThei cbntltralowtee:rt:.mng872sf dnrsublseantititilng surface

(28 to (iiig a_gul ﬁg_& h_a\ihnghgnrhag_gr 61| @gogf wiksl H—_h%nh}%r \M\%%%H ?%rms e

in addition t&a Cer medi-ate an outer ring
cutting surfadhe2@uiktert.o The( rf\;)rSéi @@B@erselﬁvpng% pacy tde segendoeige one

on either sideditihe %tst hek fegeha%ﬂrp@s@ql SRdLetahike aIRAS hﬁl‘&fret he

‘cutter. It is to be noted that whatever formor construction e cutter

t
t akes, the ouEofdiLeg F?etg §I°vv§?§a|5'r'=‘6\ﬁdd§d’°m R bhetlgTt PAy surface 28
conpri sing th%u%%ﬂ&&mlaquw&&unaeat R rIQndtaRks ch - o&l&%albrt n:rt&u@!as ar.t he

li ke f tti f ot jal fed

o the sht odddRaFReRa g Ehes F SBRE SR EH ATEntrER et PHTREE N (h an

optional feat fremitheh dentaet r:l.d.maeloforther euttler3G.n bb@hammwaﬂor

recycl g Parldaldat el Rl @06 da]&%ctﬂ%ﬁs]%e%;&x b QRafarm the
orm o e

tromel -1i ke dévice i inthe f arge wnheel ramewor k havi ng

baskets or si mnmmwfﬁg%ﬁogumw%@tw@ﬂupeéemﬁm thed simesideamg

the partiallyRRvened lJUREtdhg33urta® dF: milkerile Icadder Yetwien
recycl ed through the cutting array. The recycling trommel is |ocated

axi al |y t&° on®RRFE TG % I?éh?ﬁ’reé‘&d(?rutftﬁrsr -ecycling partially cut WO

02/ 060588 - 19 PCT/ Aw%eoeaﬁt&auegie&hlbmcbst @st babbeppediadfiiyt Bmoslhedder
for a further a.ss thro e[L%'he rhre de %n%atc:{%n()f one forr}]oqs toh_,
shredder w || éfe& dd * 5SSy é“der I'S operdt é’(fqb-'y STy ng the two
rotating shaf tcszhda 4nrfraeniisyegul adiiftfigsen o isugeicen sliiseoadmariitdiesof  t he

motors 6 prOV'ﬂiﬁéﬂ f Do it EAASE uddb It GHE brved d Dol UrakHde spear
heads 44 of h s 42 point in thé direction of rotation of the shafts 4 and
of 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/or

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 One 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



10 the two rows of cutters 20. Thus, when viewed from above as in Figure 1
the respective top surfaces of the two rows of cutters rotate towards each
other to J@terial down in between the cutters as theerQtdhfiss When
material i's introduced into the shredder 2, 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 cut grs and then when the material is
| ocated between a pair of oppositely adjacent cutters the material is cut
into strips bppPeeresssetaving FyoacPPeFide lhdsidestt RTId RIdGes 34, 38

of the two OpRRSiSakid AL Pdidtelsd aﬂt&&tﬂdﬁt&t i iwlp lo'a: tdiRimr
dragged by the teeth 30frombetvveen,thetvxo%‘ow§]§r utterrﬁg tatl of

"the cutters t&eR§l °F FRPAF Hdde PTH &S5 % th
the cutting 2%fassdaz GuritidesOfamtt riadreariial t:trﬂ::d:eiuami omtlcnttthea sI i de

to direct the t j al .into. tr

mat eri al bé CLﬁct(Lél} A;q: ep(r?n?v?(;enrtlalf c#s&om?tb}gelsrstéféc}: sxln%l ghbr&tl ps 44
punct uri ng the.tnﬁt:@m deinyg sHicisiged dedivedn themuldiars 3@%@@@2’6{1 Bk of
the count er - ehalhiiadiild 45 cifS (RS RIAIEL, Wl Hg RalGY edded by

t he shredder e present” inventionIs rubber, particularly used vehicle
tyres, there is a tendedepecemd poseuRdruiiarilar ites the &imstaid@angathe

cutters and becue MO 29 IKk-ddiRaetd cﬁuttttf& %awrsdtaié Sof hateelgadeconi ng
entangled in the arre%fof cutters with the %‘bffe t that the sh.redq:eiw)elther

stops wor kPng ke ReIF 1€ i@ T Ferdt id L HF YR
02/ 060588 - Z(Loz%yp%mx@wsgr@tﬂhe rcafhmd.ldagfaﬂ:md/laq;]aMSpacerhxs ngs
12 |l ocated on ei t her dc

& h.cutter t r S .
are prevented ¥ orﬁ’t/vroébpl eg ar gtﬁtn res?’t'taa ?;1%&” ers t#reg 34 H€
mai nt ai ni ng t kef caxtet |¢|g=melmlﬁm%bﬁmﬂsala%@w éé‘%fc%%'\tfq% %aces

al lowing it t034003’§ | S 6 PREA Pl d Sk Ehlt t0d 2k ar e I b £ Pkl L 1Yy ﬁmnas&w@r

rings can be pus] hed away from engagenent_ wi th the adjacent or osite
cutters t@a5 eXaaminghP rtfs?)af‘c‘ét'i’d‘%ls’r‘tﬁﬁ?ﬁ%l% %‘BJ tRo%R ‘Bﬂ’s Het ween

the two rows giowedtert, Nt ££8+SnMS afchrideniants i of dbdésddcareld s ivaitknpper
under the cutting assenbl cing the chance of the cutters being

darmaged by i np=h4 ﬁf'go%a‘?%sm’t?te 9‘6?%’9‘?{‘ objects particularly if the
forei gn objects are har dspdsah sipar €2 rdawy thke midmpaliffemand Wianms espect

St oG on ¢ haldnd FRE RDOLROTOL 08 108 B A0Y éf'emgﬁﬁeﬂff’ﬁré’:ittéﬁﬁé’éces

acti ng on t he partlc Frn I nce 'S not nobunted on the shaf
driving c@fnecandfrx eiee$t h %—H’t»h reatieicykar reefgreneactd BHOWrR 4haf2e and

is able to NMOVE, BNt &hsde) Vrf9 Wi ihenShabé absbrdbe@Nhi PAttNs Ofoxrm

outer circumferential surface of ring 12 is smooth and the
ring is of a diameter which is about the same as or
similar to the internal diameter of the cutting surface

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 inner surface of the circumferential
portion or surface of the ring. Other internal profiles

30 of the flange or similar 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



20 rotary and |inear novenents. As one pair of adjacent cutters rotate the
spacer ring |ocated between them al so rotates accordingly since, in effect,

the spacefyd o edag ched or cl anped between the two cuttepgyAiRgoGRACEN
undergoes a rotation is a 25 generally circular path in accordance with the
regular rotary novenent of the two cutterggon either side of the spacer
ring. However, as the cutters rotate, particularly the cutter directly

opposite the spacer ring 12 .hei.ng 30Q.described, the hogks 42 of .thi

opposi te cutt &9V llsogét" ’%ﬁg‘ gé‘ t%ﬂ‘? ASReE FREERSE %fé’ﬁzaqu v 5 %r ds of

t he renmai ni ng ipardprafseldhEacet ttionfasw fradati®nshiphecomped tacthext t er, the
hooks 42, partjcul.arl l.pS .44, I.nt o .caont | he

" circunference Sé:fanttﬁ'?tl% acsy arlﬁ'%g 55 gv(?'g:t%e(?%gllthr \eM(ﬁ}%# :op[%gi%tq{enutlﬁrs

cutter which hdmgesn He’spdear 54 my Eimidare foiiald v yrdddulaar BR3Pl aced

W th respegt t thntd iR 48 1IBRY 368 ofs thseat M0 02/ 060588
" PCT/ AU02/ 0 OSZE'%-CIIJZ]%ES%%%%H ri r?g ?tont act slthe conbi ned osuter_asuerfac_e of the

perspective bdnfermedigte fhe;dnnash ring (30 #0db tha QUEethdidhdd s™f t he

shaft but in ayl JYREENesifdcdh@gravwayed to the position that it would

have adopted under 5 nornmal rotation by.the two jacent cufters Lf. not
struck by the opposite &8t Péle’aga'ﬂet rt’a%'&tle?&t ﬁﬁﬁg‘la?cttﬁe &tk & Ihr"é’t“ate,

t he spacer ringsvdeat tdree dureat adrdi rpeatt o HRosind isasr auire partddmei ng
continual Ly knggked SlAMAS A LA HOTNSnidle M Rl S ridlidiley | €
10 the spacers are being pus ed Substanti a y radially wth the effect that
the actual noweEiacefoft lpmtsrnoEmg 5Py hade dr iRatidiclarldoisitmad-on of
rotary nnvewe@h;yyg of the shredder as will be described in more detail
later in this specification.
Returning now to the description 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
25 cutter wearing which is caused by constant 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 material 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. 1In 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



radi al novenent, i.e., substantially repeatedly eccentric. For each
revol ution of an opposite cutter the spacer ring 15 is knocked sideways

four time he side of the cutter because the cutterphag b hooks
EW %F . PCHEU02btis4 NOO!
42 and tlgéﬁ{éfﬁﬂ %ws, t he spacer undergoes two simultaneous novenents, in

operation, being knocked sideways at it _rqtates. This occurs four times per
each revolution of the cutter. 20 The effect of the transverse novenent of
the spacer ring as it_rotates is t% knock the tyre strips curling around

the cutters aft3Sfafs ORndF¥r & R MRS F R UFaded 989 RE & and the
cutters thens@lersks.huThel dawipnd st hadeutfrens e toll cedrlivn fledfiorndddird s or 25

strips of cut t er._al fro t P I S, 4t r r
“strips from V\/rmglg:ﬁrr?'gaﬁarc%\llj\%ht rerygl%tla[qe:_"&g,Jogg%%gglg{j?erﬁrga\%%l%%n%ag a\;e'\a/és'y
from the cutt er sdveiddeademinga e terifdnce e WandeshmmdEhehaqisteatding

ccutters. 14 1§D e %qé@%bﬁmg%g%&hﬁ TRV YR & 3R R eRRC Yy

ring is such that 't extends beyond the end of the hookﬂproj ections when
hit by the opfds Catdatserofatida Gofiaistdgacpihater i din Caaiffe@othee
hook t her ebyt C:leesteigl@atﬂh m&t@dﬂitaqr -ifsTth%a&:{Oaﬁa Imalwkriamg\gﬂrr?rg DG %@fr
ring is greater an e radius aof t wi dest_ poi_nt of .the cutter.,
fitted, the r&ydA9MEATIT SHFHRETFT & éﬁ‘i}g‘ﬁ} 1% gséF‘téﬁeB:érf 5 S

shredded mat erdmlsigilad\Rad2r(@1588 Tt 33 HRCHAWR & b wirkbutigt niges afh

the rotating skel.s | m.ar _Rrovi on. the -] i tatli
f r amewor kignd ahrs"arlstsﬁc;:oer ds?srt'hé-‘g% ;#‘en egs og'(ﬁ(%aog]:t ﬁ%ﬁ%eéédgf t{hf%eabs%zlr}%g‘ferry for
further shreddinghsy dwditeysparsatidwlanily ests e durons dihe I®dkh afhe

embodi ment, t he,d RauGldaN0 P AR I1MBdINE | RS, sl idadd¥s dsa; it ely
partially cut material fromthe shredder_to the tronmmel and/or another
slide for dislodging material from adhering to or being retained on
the cutters particularly dislodging material caught or
15 impaled on the hook.

In a still 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

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



directing material fromthe trommel back into the inlet of the shredder. In
ot her enbodi nents the slide is 10 stationary or is novably adjustable or is

regul arl ywspsahgd! y nmovable so as to distribute material FEuodRbds@r M y.
The slide is provided to one side of the trommel so as to direct pieces to

the centre of the tromrel where they can kg transported back to the inlet
of 15 the shredder. Qther arrangenents of the trommel arrangenent are

possi bl e. The ,descri bed arragngenent has en advanced hy .expl anati. nd

many modi fi catP&GEEMRALaRe \%%t ﬁ’£ta (‘]]g%a{)eﬁeﬁd: F’?agrﬁrt’ﬁé‘ S Heré%‘i‘cope

of the invent radisliloh dltwardlydes ewe armmanel tHheatdineuwfenemeel of the

conbi nati on of,.f eat.ures .hereiyyr di s¢l.osed. ..Thaose .skj | I n.th 1l

" appreciate t hEES5e 3 é’rﬁ%l’yor?%desc&ﬁtt)eéﬁ\%ﬁelra&en%ﬁlgl jsogce}';%’t iratg’leepfto?;&\/a\rﬂaa i ons

and nodi fi cat imorsistrart idldy tHhrehapsgsegidaiddld ywhigs crigwedl 126 tiansyerse
under st oodgth 3 Eﬂﬁg ' IRehi#1eS, Filgaih v aldqatd ons and

" nodi fi cati%ns%\tfml C Eli‘a rng\}t L ns'ilt he ?'?)li it and scope. Advantages of the

present invention includ® thde embodirenty therantiis an gueesuFirantiZal |y

sel f cl eanihng wil A H ¥ AHe ChAdiny ie-fde e epiving BALEH0 EHox he

FTocti ve wor FMRFINS ARA SHERIAS MRS ST ISPy Hd iy THERRT ey

surfaces, bl ades:tainty thewadie tife tadlj andriteranttearspero f or | onger peri ods of

time. V%%02/060588 ) %%rtg%%|¥§:i@pEGAH%?égggéﬁthat the one shredder
may have a mixture of different types of cutters ranging
from (i) a one-piece cast iron or steel cutter with the
cutting surface 28 formed on the outer periphery of the
cutter, (il) a cutter having an intermediate ring 70

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

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 oxr trommel-

30 like 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 similar recelving 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



1. Aself clearing cutting assenbly, including a first cutting nmeans
capabl e of undergoing a first 5 novenent, and a second cutting neans

capabl e of, Jping a second novenent, wherein said fir Gikpnd
cutting n%gﬁg%g‘g‘-ggl ocated substantially adjacently opposi t%’rng\ggﬁ/%ot her so

that material introduced into the cutting,gssenmbly between the first and
second cutting neans is cut 10 by the cooperative interaction of the two

cutting neans with, each ofher to produce relative |l er sized piLeces of
materi al , chaWéE?ﬁ-P&egaF FﬁaFth%°EBFFi HS gg‘?eﬁ%’%ﬁ%ﬁ %8?" Pn%f“ﬁg a
clearing or cbeasi ehroughs thepahkedderundergoing a third novenent, wherein
said cleaning means 15 ps leabedopALACCRL hNGe LES! AlkhhEY (RFTSnG bRal
" movenent of the first cuPfi g neans rnparfs a fei rst conponent of “novenent
to the cl eani dgseredhedand the substantially opposite said second cutting

means, so ghat when Sai dneUhlkbpdsB8NSpEPYES LUCaReGaRg EHL! foeans can

20 contact” the cleaning neans to inpart a second conponent of the novenent
of the cl eani mgtatimy shadtsi darkd &ni paipeveddndidifeneate GdaRichdomEay i s
a conbi nati onoghrat ilRasl the hotslksaBdpseeaadac FHORMILS Pl pdRee M Tin
i mparted by the first and second cut ng ans, whereby. ngvenen O%ﬁtZS t he
cl eani ng meandigpPrR lespgdcts FERE FPRE: TEG: CRPAT ARE5a 348 b%m(? a4

fromthe secopédigut tier theadd reeitibai o€ trbealtilont ofutther shafts i4n anide of

conditio ubstantiallLy fre r re ive STl [ | s of
mat eri al ?l(?he?:%’ﬁys:?vgdt%wnsg ogfr %gl&%%%%nﬁ'ﬁél I lﬁ%’lsi’m%ftl n&et%{ﬁgs:fé%%elggt%iq%el y
smal | er si zedagi doeFiguneatlethel respectiver topn wynfiadesoofditdeyfmongows

operation of to?ec 3l € WSl RBNR AL WaRBPiRhed’ MY Edice GiRIRIRY | N
contact with the first cutter neans during use of the cutting assenbly, so

that rmovenent downt i@ hatvesy FenSUStEFSdes Iheyemot@t®aning o the cutting
assenmbly. 2. A self clephiengmateiing assefbrpdaced dntd theClhredlier 2,
characterised in that the cutting assenbly_ i.s a 02/ 60558% - 24
PCT/ AUOZ/b@OBEh?nF&ﬁiilhgwn%l ) oPREEA PRI PRI AS ST Kol (
cl eari ng cutt icagtessenl \fiactdvdigrabt chenyapreeded rpd Idxia idhdmgct ahiesed
'n that the shieddiig.led the UalsiR S Yuddlhl UMW Sride L1
material, 5 preferably elongate strips of material that have a regularly
repeating promatexrirlkHadocated hatvesme g Bvd ®f igRpofitady pdacs i ng
to any precedidiiidyd Mhe GAAGHA iseuth it ddia Rl VAR Yddmeratfing
shredded gg ' era.lcz%:lior;xavoef %:ﬁee%%%%%d:[ %uvt\:/rt%'.%goredcguersl 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
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



10 around the cutters, particularly due to the shape of the el ongate
shredded pi eces being curved, preferably being curved out of the plane

cont ai ni ng,d PRchEFIt hwi se extending axis of the material. po/SBbdss
clearing cutting assenbly according to any 15 preceding claim

characterised in that the material is a_.rgygber or other resilient material,
preferably used notor vehicle tyres, including heavy duty truck and bus

tyres. 6. A self ear | cutti ssenbl y.accordi ng_t.0 _any .precedi ng
ciaim char acf’EFF‘gleLH irﬁgg‘ﬁ 't h%%c i %&n?pfﬁ’eixg TaNE5 é‘?y o] Fg‘goﬂ ade
arrangenent. @itReselsfidel edr ieaghc euticey,asbenicuy stcdrpdi of trobkey pyeesdi ng

claim charac i j a e 2y C [ d feh.an L udes
" one or nore c%?%i ﬁggg&%%?egr}?g‘caéggﬁg%gu%gbﬁg %g‘%i %#%rftgogﬁgﬁggzhﬁit% es. 25
8. A self cl ethemgbyumaingaisdashtheasusitdngy assaplyp g ialdvm

. characterisedgiet B2t debgiQUbea aUliblviggs Wkl 3ee Ohtiib@ieblpdeating ovi ded
with surface irreqgularities or .discontinuities. 9 elf clearing cutting

J . A S
assenbl y accoPdfAgieatdyy 3ddditdenphdye &y SPRSEZCFdmMose §amn PenRpstrd
surface irreguaky From hgdigefmt Mith ehel Adjudentpiod] pipositeardtters
troughs, prefera Iggrteet h, grooves, cl eat i& rﬁ%esses r&b.at €S SPaces, gaps

or the like. I8 IR2VS £ 9% nFPRGE: FRy 24 BOF 2080 PRIRG *t0 EEn P28
precedi ng cl abetwelear abieetiveectows olfatrottlat iqugt tohutrd essr faacie tios fpAdviiekdd Wi t h

Rccording fo hY cBiabehist dppTet, baak, HRg Shissih mekbniily wieBgecroly
char act eri sedreducing the chazics of FhensWters Peigdndemagescbydes a hook,

enl arged t eet BnpRRIigk! @RS nstP N3t Algnt o] RREE palrit i1 a1 yOtiFek he
protuberance. 5 12. A self cleari I’}l]%ﬁ_étlttl ng assenbly according to any
precedi ng cl afRFedss SH9&5 S 5% * there are two, three, four or nore

projections |ocated at Eagh apayerpaifd apaik ifiker tal moeoutidht kespect

ci rcunference _of .the cutti surf.ace of the cutter. 10 A self ¢learing
cutting aﬁgenﬁl"’y 1%5’0(?&’5‘%9%@ eélr%}nﬁr SEET rtl:glecl é"lrﬁesch]aélrd;c heer Fé‘g S fhat
the cutting soff he dordes adttiay omc thde paptvicwlear tsingvsicieeadd two
cutting edges pali SRUHAS diP i SrlleeOlid WAL ROARIA cilleRuages

defining a central sectiagn therebetween. . A self clearing_cutting
assenbl y accolditngFatdemisesdihdasadiad om the ahadte aichjicc fidss t&

prot uber ances i@ lRGRINME i¥A1NYy AMRKE Ui GRAAA Wit ld Gondfinaltdohlide Ny
surface be(ﬁween the side.sections. 15 A self clearing cutting assenbly

accordi ng?t o IR AR VRS sact eri sed in that there is a
plurality of rotating bhasdemeapairged tdjeceatdcuttars metater dlveospaice! ar

bl ades. 16. A ' | ' j
claim char acFeribat T dha e LB e SRS Ml IO,

of rotating bliddeffert, ghse|gpragexadishFandwidhpd £k fiarrat hefvwesn Fhey
precedi ng cl aigfo CRARELS | S@b idhaddedt drilrdded dmitodfid ke first
cutter is_a rotation _novenent, and the second venment of .t he secl%r]\:d cutter
is a rota%?onQﬁﬁﬁ¥ Y circular path 1n accordance with the regu
rotary movement of the two cutters on either side of the
spacer ring.
However, as the cutters rotate, particularly the
cutter directly opposgite 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 circumference 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



30 18. A self clearing cutting assenbly according to any preceding claim
characterised in that the direction of rotation of the first cutter is
opposi te {@ dNgodirection of rotation of the second cuttepcridiozMie! f
clearing cutting assenbly according to any 35 preceding claim
characterised in that the first and secong,cutters rotate in opposite
directions. 20. A self clearing cutting asSenbly according to any WO
02/ 060588 - 26 PCT/ AYo2/ 00084 preceding claim in which the first and
second cutt er SPAGER &iNg SoRSEctE GhrecOmbisies outers shgfasee etatds

uni sgn V\ﬂthdeﬁé&s@@&&l’l :Lvezh:bosée%ebfll e»lfe&hbﬂadgtatﬁuﬂtgf c&&&%&?' ytoaciwd acihng'to
any 5 preceding claim_ char ri at t irst and secqnd cutters
"rotate in opp&g‘ﬁ? PHGEESR i< (faghit iﬁa%tegélﬁft 18, B 8% 5PF-2656h POSHE: OFh &fFni son
wi th each ot heompar2d th el polsdariong thatt iim:g vasdelnihay ea adoptiedy undeany
precedi ng ¢l a ar e h t r.LO ¢l | S is
N opacer . 53 kel AEsRAR by R Blrol 18800R0 Macer”a SN BEAERT
claim char acbar téed cppastize chistepassr its rotates .ar Thugemast thed. A sel f

clearing cutt 'cﬂ@t%?:%ewﬁé&cc‘%ﬁl@ @.&ah@xaﬁ}}inbé Q‘i’ﬁ%e@r%g 10cAEd directly
characterised in that the _spacer is a sinple ring having_a reinforcing,

internal |y | oCRPO®Lte®agh FUFtedc E@ Pringe comtd e ldat &mogkefuntf erent i al
surf ace . 25gillesrRiyis @lIRAlY R Aighalihgtathen¥iedC ¢F ¢hed cuttaty 3@.

di I h t that .t I {,
A L A P L L
26. A self cI el mg‘.ﬂami ithg tasdherialcyuad c ootiemenito cein\ther epagieny rdngismis
character i sed Jog igls d il 0 JIRYAIRAL 085 o (S0P SAVEEAIDYERPNt bEl Ng

a conbination 6t & rotatlon or rotary novenent ear novenent. 27. A
sel f cl eari ngradi@ilngorenant.y accor @u#gtta@tamllm cepgiateddivaiepcentric.

charact eri sedgog 1 e diviedn B2V aReRbpbsitd Q:'%Q:'tte'i'.d't'ih%l sPaddraRIVG S
novenent in a radial or, 30 tangentlal di;rectiaqn. .. A self clearing

cutting as3enBiSy Q@ ety LousT é?&@&lsngﬂtﬂnéﬁ rﬁhecﬁd-ldchér itH&d in that
t he novenent eutits HereRisd ithe aPAitet uarseﬂaiuxfmro@mmeramd piefscianl y one

or more cutt iy | Oc%theed sapddcae%er&tn er:]f:egoS o rsll%ltgn%%us 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 it 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
thus cleaning the cutters and clearing any debris or

25 strips of cut material away from the cutters which
prevents the rubber strips from wrapping around the
cutters, ie 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



35 and/or clear the cutter or cutters and prevents cut pieces or strips of
material fromremining agai nst or being associated with the cutter or
cutters, Qo Bakegs adhered to WO 02/060588 - 27 the cut ek Q26 ers.
PCT/ AU02/ 00084 29. A self clearing cutting assenbly according to any
preceding claim characterised in that thgslinear novenent, typically the
radi al novenent, is superposed on 5 the rotary novenent of the ring two,
three, four or_nore tines each.revol uti,on of the spacer, ri.ng. 30. A self
clear | ng out t PRGhe SETORY S2coPa HgoAs Ly HRheea e Gk PRraast sed
in that the nombé&heofwheeledikenrorartting fsunteswbrio ande tepacgortrs dheerd ng
.ring 10 is '”Hi‘é%%@%%@: t3e ¢ ‘é;“l%rle%f U’ LR £ g%lzﬁ‘é‘%ﬁtth%i“ers- 31.

A self cleari cutting asse according to any preceding claim

char act er i sed shxedsdma by pedpgcPaswest tioudc dhe chreddereasaistri kes t he

couter surface of the 157¢l eabi BAbbaAthen? , MK Hidyehaal hchand sy th
respect to the first cutter, to clean or clear the first cutter. 32. A self

clearing cuttRGLESESHH FldCeo£ern Qe hing Radddiadd Yo c¥tmmatiesiiad dticted

i R t hat tzge ?Hﬂhﬁr sHiffdaiea @b h:]lgue e I iaﬁlmwr dm‘e&g_sﬂmhifsozlst ruck by
the tip of _t.he pr.ojection.of the cytter |ocated _oppqsite. .the .cleari or
cl eani hg-ri ngEe U e @10, [rout At (e RO R A’ 1 gl 'O
precedi ng cl aitime ishusdddslr .t h@nc gither leahadirent sprrhecetliidie fisr stri king the
ring, is ca Is rgggp 1 e | Iy = t c ' t hat the
cutter riin(g i tg%%gé'a%t e O?\ﬁg i !F%tvagﬁ fta%ajﬁ%t{a%é}{%f:g% E{er?gilir&%%gcat ed on a
second shaft, remedtadiy maydbdec &od ashdia Sisdmduwhe Mmgeriad aopssed

rel ationship @ igdEmiIgi.hemne341iflesalsd filRalddd o idhe @ idzs ¥leheaccor di ng
to any 30 preceding claim in \gmch the%{)ﬁacer ring is not driven by the
driving shaft “FoPSAi%h 8% 50 FEFeLtePr RS S He cenFuey &F 5f*Sont act

wth a first awicmiel ofrired thieyaan be transported back to the inlet of
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.

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.



opposed shaft, or the cutters on either side of the spacer ring and in
conbination with contact with the oppositely 35 |l ocated cutter. 35. A self

clearing gi§fdagssgssenbly according to any preceding cl ai BeriAuidiEh
novenent of t(1e spacer is WO 02/ 060588 - 28 PCT/ AUO2/ 00084 agai nst or

along the sides of the cutter so that nov nt with respect to the cutter
cleans material fromthe cutter, particul y the cutting surfaces of the
cutter, and prevents any severed material from wapping around the 5 cutter
as it rotates @3AREDTking the severed material away fromthe cutter. 3& A
self clearing cutting assenbly according to any preceding claim in which
the cutting bl ade or spacer .is provided wth a wear portion i.n which the

“wear portion ney 1C be doMiStusieadiing SHhIM ARSI e iRy 'SRshtRd or
the like. 37. fArset fowtehig Maid tdashlslss e | yndEegd Than G tHi B8y precedi ng
claim characterised.n that the r rdion is sacrificial ar_pprtion
" made from é n%‘loe‘feﬁ‘é?n%ia(‘: daias 'J’l]qfo\zgrlfeéllcea&m?ﬁ Iﬁ%?’bsaacsagfaf?elefm?érurrh e’Eﬁg’fl?‘%
cutter or spacersegond gwvemsgiier whamrsinlssidhfssta fhserondsidtieimg f oam

material . 38. f | | y. | yi. Dr i ng
claim in whi élﬁet e %%%%%%gﬁdpﬂa%mt erld ,a%gﬁﬁliqgu%%%y%%e%%gm
material, qui &tRE operdaomagierind dairedused cnke e mutisinge of i npact

of the cutter adddiblPehSRse tHF W2 dhdSieddts i8S ddinsuid eése
39. A self cl %arl ng cutting assenply according tq any preceding claim
char act er t8ed 9% RHRCIPRLTAR TS 5""1‘%&‘&%"'% the R Htind qeans

different w diWith each other to produce relatively smaller sized pieces

of material, characterised in that the cutting assembly
further includes a clearing or cleaning means capable of
undergoing a third movement, wherein said cleaning means

15 1is located adjacent the first cutting means so that
movement of the first cutting means imparts a first
component of movement to the cleaning means and the
substantially opposite said second cutting means, so that
when said cutting means moves, the second cutter means can

20 contact ﬁhe cleaning means to 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

25 the cleaning means with respect to the first cutter means
caused by contact from the second cutter means maintains
the first cutter means in the condition substantially free
of severed relatively smaller sized pieces of material,
thereby reducing or substantially eliminating the

30 relatively smaller sized pieces of material from
interfering with or disrupting operation of the first
cutter means by wrapping around or remaining in contact
with the first cutter means during use of the cutting
assembly, so that movement of the cutting means provides

35 self cleaning of the cutting assembly.
2. A self clearing cutting assembly according to
claim 1, characterised in that the cutting assembly is a



40. A self clearing cutting assenbly according to any preceding claim
characterised in that the cutters in opposed relationship to each other are

subst ant i @lg M0Qfssd Ne sane size. 30 41. A self clearing cupkith@easssibly
according to any preceding claim characterised in that there are two or

nore different cutting zones |ocated axlaﬁay_along the length of the
cutting array. 42. A self clearing cutting assenbly according to any 35
preceding claim characterised in that_the device further includes a.
tromel or treprefdipgemarkhingenbRbtrdlaEdePcPrngePafeial |y cut itens back

Elg t;\\e 5|h][ ed?@[ for W@Q?f%ﬁ%ﬂbl 'ngZ&utEﬂé%EBéﬁQﬂﬁ%éékgi@Bﬂgfu_Btaﬂg.

: self clearing,cutting assge according to_any. pregedi claim

'characterisedp¥ﬂ°Faéthﬁ%a PowﬁB?r?étﬁrhﬁﬁ |?giE§aFr§h§mﬁﬁﬁeﬂ§3Fﬁg a

plurality of hesketssheeds macervabgipaot edbhyacat spripsi af faterdailcl i ng
the material by reintroducin he i e t ecing in the

' shredder.524.p%?ﬁﬁfﬁgéyb?ipggﬁ%?nag?%sgi§g #%%S?Fa? gg?ﬁghggée%f clearing

cutting assenbégulardyvdrepenbingyppeéiddi gy sbapkaim characterised in that

two counter rhtating cult SPRE| SLUEEERS Dol bEile hERHEY Cabbotdiy! LoRHORN
material is pPESERAAATT CoMitk aFBRRBCEPELARS A8 thatetheardPBPatRaftEipy

operati.on of ggckggela@dOmaterEheanaie HERBRAENEY' EoNwiA¥EBRNEUE the

I ' I ffected b tati f. th tt . .45 A
Cel 1 ¢l adil ngRERRPAn s Pa SBRERYS: SBOSEARRLAFLY deanEPeFBCPBPESGRECFPBeg

wi th referencelbaghlte asheeddatypligecdsabedny. cRfvéd, ArsEeleblyf bedngi ng a
i al i 1 f_cl ' ' : b Lal
materi a oo uBvad oyt o kid éighéng?gigﬁgﬁg%ctﬁg ikﬁﬁ%ﬁg&é&.as

her ei nbef ore w th Teference ) onpanyi rawi ngs. .A h. A
n" . AHs. AYns. Aestexding] axAsAbf. phaHmaverialAs. A5sr. A Hs. As. A A5. A s. A Al's

.Ansr. Al T AlsgA LA s A 8l gB81ESclad¥Big Sukting assembly according to any

15 preceding claim, characterised in that the material is a
rubber or other resilient matexrial, preferably used motor
vehicle tyres, including heavy duty truck and bus tyres.

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

20 is a rotary cutting blade arrangement.

7. A self clearing cutting assembly according to any
preceding claim, characterised in that the rotary cutting
blade arrangement includes one or more cutting surfaces
located around the periphery of the blade.

25 8. A self clearing cutting assembly according to any
preceding claim, characterised in that the outer cutting
surface of the blade is provided with surface
irregularities or discontinuities.

9. A self clearing cutting assembly according to any

30 preceding claim, characterised in that the surface
irregularities or discontinuities includes projections
and/or troughs, preferably teeth, grooves, cleats,
recesses, rebates, spaces, gaps or the like.

10. A self clearing cutting assembly according to any

35 preceding claim, characterised in that the cutting surface
is provided with a retaining means or a holding means.

11. A self clearing cutting assembly according to-and
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28. A self clearing cutting assembly according to any
preceding claim, characterised in that the movement of the
spacer ring against one or more cutters, preferably one or
more cutters located adjacent the spacer ring, cleans

35 and/or clear the cutter or cutters and prevents cut pieces
or strips of material from remaining against or being
associated with the cutter or cutters, or being adhered to
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35. A self clearing cutting assembly according to any

preceding claim, in which movement of the spacer is
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30 41. 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.

42. A gelf clearing cutting assembly according to any

35 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
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further cutting.
43. 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

5 receiving partially cut material for recycling the
material by reintroducing the material for subsequent
severing in the shredder.
44, A method of reducing in size material using a
self clearing cutting assembly according to any preceding

10 claim, characterised in that the material to be cut is
introduced to the device where it is cut between two
counter rotating cutters located on opposed shafts, such
that the cut material is prevented from wrapping around
the cutters and/or shafts by operation of a clearing or

15 cleaning means, wherein movement of the clearing or
cleaning means is effected by rotation of the cutters.
45. A self clearing cutting assembly, substantially
as hereinbefore described with reference to the
accompanying drawings.

20 46. A method of cutting a material using a self
clearing cutting assembly,.substantially as hereinbefore

described with reference to the accompanying drawings.



