1 CUTTING DEVICE FIELD OF THE INVENTION This invention relates to a cutting
device. It also extends to a cutting element for a cutting device, a guide or support member for
use with a cutting device and a method of 5use of a cutting device. The invention relates
particularly but not exclusively to a cutting device thatiis suited to cutting pipes including pipes
that are already installed in a structure. It will therefore be convenient to hereinafter describe
the invention with reference to this applicatio be understood that it is
capable of broader application, For 10exanmle deambenwgNiriorut sheets as well as pipes.
Where the term "shegts i Uz hefsil &B@M%@é@@@%&%&%@99%%5'@@%@%@@

or even walls. BACKGROUND TO TH he reference to any prior art in
this specificatiGHi8hae sy 21ifla At ?W?H@ﬁ"&&ei%ﬁ%ﬁ:m&ﬁl@ﬂﬁ'@%gﬂf%ﬁ FIpge of
suggestio thaisef rettémrdevjmaor art forms part of the common general knowledge in

Australia.  Generalh {RveHtighPIDBISY Gade ARy BuPIR. SkélasiuelFas @. @uitting déwee that is
However, if thelpgg IS but}.t into, aglo"c])é ora waII it {nﬁyarr\gt eaodosI gl gnaln g&lf%

exterior of the pug and s ﬂe%ggsar 'fo %t‘f pipe ffom 1 ae e pipe. Thus for
example US P&‘R-fﬁfoll%?@wef‘d@%@ﬂbé% é?f&jﬁaéﬁftéieﬁﬂﬁi% %dﬁé@‘iﬁﬁt il ﬁi‘ﬁf@@[]‘ff%rt%éh's

inserted at an apgieatom |angilsdinaliadefithdepined Thas itesulipdbldhe sidaderadbpfichtopiger
being cutyyith & chafoier9 o B&\gLand M'&Q&@%Q%ﬁ%@%@e NIRRIBID RIS lsaenstabls

and an uneven or non-uniform cut could result. More particularly US Patent 4576070 refers to
a pipe cutter WHEFEY ShEbRRINSHreSdiR SR F8f5’ﬁ8ﬁaﬁ'?8?qﬁ§'%sa"§ﬁ‘é?[’ W&lg a circular
culling blade which is oriented orthogonally to the shaft. There is also provided a guide wheel
which is journalled onto an end of th@ﬂ@{@mﬁ@ﬁ@nﬂ@ngﬁmml In use the cutting
blade is aligned at a to the lon |tud|na .Of the pipe bein cut S th t it pier

side wall of the plperi 93%(5%"?&5%8 ' reacuttlng B?aﬁél%l b‘?gﬂéé‘g Re SI e v%a %e?g‘ﬁ{‘ &
wheel is a&acw@oacaoqw!me@m on anicfernrrbpvrgegiionithabie ieferanshs p5iaRR dritag@arbPf

this conventiomg gm@mtggnug}glu@kevﬂwjeaﬁmastmmhe guide wheel has to engage the entire
internal surface of the,gipeff epeTpiFyCkalaenate pide el dslacaiff e yhsianda

distance from the cutting ?he cutting wheel is of smaller diamete n the guide

wheel. These f&%&%'em&smg&.%ﬂqwe%mwaﬂ ift PRYRRIPHRIESRIA 195 R
internal surfacefdhéhpigpandrit itheegassderyieelihshe glipasfimmuthstangidé gdpghe pipe. Thus for

20 example US Patent 4576070 describes a pipe cutter which requires that the pipe cutter be
inserted at an angle to a longitudinal axis of the pipe. This results in the side wall of the

pipe being cut with a chamfer or bevel and will not be desirable. The arrangement is also
unstable and an uneven or non-uniform cut could result.

More particularly US Patent 4576070 refers to a pipe cutter wherein a power tool

25 imparts rotational torque to a shaft having a circular cutting blade which is oriented

orthogonally to the shaft. There is also provided a guide wheel which is journalled onto an

end of the shaft remote from the cutting tool. In use the cutting blade is aligned at an

angle to the longitudinal axis of the pipe being cut so that it pierces a side wall of the pipe

and upon rotation of the cutting blade it pierces the side wall. The guide wheel is attached

30 to the shaft in such a manner that it does not rotate. Disadvantages of this conventional

pipe cutter include the feature that the guide wheel has to engage the entire internal

surface of the pipe to operate and also that the guide wheel is located at a substantial

distance from the cutting wheel. Also the cutting wheel is of smaller diameter than the

guide wheel. These factors in combination mean that in practice there will be gaps

35 between the internal surface of the pipe and the guide wheel as well as a substantial gap



2 between the internal surface of the pipe and the cutting wheel. This will severely impair the
cutting efficiency of the pipe cutter because the guide wheel does not provide a secure
support for the cutting wheel in use. The cutting wheel may laterally move in an unrestrained
manner and cause injury and also cause an uneven cat. The cutting wheel 5 will also have a
tendency to wobble as the shaft is not oriented in a direction that coincides with the
longitudinal axi®YMERR Hisniaras! $HEspeidtidirannbisecutisneeabyabisraih speesilyarapeir
use and could nio¢ bettigeefffdenipestnd difiecanédiataeterthe guidRelerenzedmay @isaibe Brde:

loUS Patent S&lpagt Wi albrelRiRdWAITHRLALANARMAR AP Rs6rhe] AR, WEMeR 8,

US Patent 4576070 with the exceptlon that 10 the guide wheel abuts an'adjacent end of
pipe being cut ARG LEHRE NI WALREIENS I@'P%I‘éﬁﬂ%?&”tﬂaﬁvﬁfbcﬁﬂl|dTé‘9vﬁ‘§B”$s"‘é{]§S'

located at @ sutydtapksal tivearctendancihéoguithbloviasethasiteftle pipeorBeotsauie afdinedion that
structural Ilmltatj@iﬂsldte§\mwﬂm,lekﬁ@db&héln%ﬁamﬁhsa%anﬁ@egﬁﬁu@S@@%&Q%M%@"Basuy
also apply to thj r [ he loc f the quide, wheel on belng
cut would be dl$ (t%ge 9185' %Haélﬁ?élrtma ?n rpt)"}g%ﬁgga %ndpp |spb v&g'u 3 cfgﬁg'g sa eé r%rf){ld'a

Another dlsadvantagm%ﬁgcﬁrfﬁ%éﬁ%ﬁﬁlm fﬁeugﬁppeaﬁlhéaééf’%%fwmcﬂw iSfeBnteisimiier
pipe cutter wasansagddnacht@hdeecaved rtavhithregasidsads P arinab 16 0he withgite dirabdxistoht

the pipe. Stfn"%9@9&%%@5%@%&&}@@%6{5&&“&?r%a&ﬁé%g el EW&W@H&%PQ%WM

which is of S|m|Jar(§struc ure 20Reference also mi}/g e made to gpanese Patent Publication

10-216376 which NG I5ediamsiss Lardpssiige mdies! is aifogReRied 2l @ bsPaRLeARr o fom
cutter in use. THErguslalwbasidotitedthegringe \Preatsetithsastiubiehtdmitasienfoitdd shesidsied

the cutter whichmig tﬂﬁ'ty%arhy aipavaTtagel. Sowereddspaliedhinaldhasside Wieekisibeated,
above the cutting yy Bﬁ dcé%? 5?(?‘??[“3%9{/\/‘%&“ Wgé' beﬂt %a'Qsot ihe qut'onlé)()thguffcpﬁ to

that 25 is being cut of d femove e remainder of SWill' impair c
because th cdf‘ﬁ%’@f'm@?ﬁb‘?\ﬁﬂprﬂﬂﬁ/é’ﬂmlﬁ@”ﬁ%é@fﬁh@'ﬁhﬁ*ﬁjtt‘é‘?%ﬁ‘é{ fHerdvaniaesaef this
uneven cut. In additgeménttisshao the thipegbitte wintasifavdl thscamentionalipiptetitiee wasthsedUiad

continues due tg adessRfdhe hRarintks Wiacs Whﬁél ?o%'%ﬁgme!ﬁéﬁ%fe L %35% ge.m.lar

action by the user (]:an cause a wild and uncontained movement of the power tool
can be danger8lReMS WRRE G EROrEHE e{a%ﬁﬁ‘@g&@w b‘?&?ﬁ&%ﬂ&&?ﬁ%ﬁé@?ﬁéﬁ which s o

ameliorates at Rimdarsymewethe disadvantages of the prior art cutters described above. It

would be zglvantageorsrérénestiicCrisld he Hayised isinean e hsrepeiiadiarirlaadrénipimal
risk of injury todg gerat r It thuld aI be useful if ultteg coul t}’%g%}{feﬂthat ould

it
35efficiently an ctlvey cu a%rlw par?%t?laﬁ When acceasto the pipe’is Ilrrr‘ﬁtgld epin use.

SUMMARY OF' W‘E'ﬂ\ﬂﬁemﬂq‘qu a Qﬁ%mﬁb"‘t@%h@ agﬁ@tﬁdoﬁotﬁlmémicﬁﬁ‘@ﬁé?@@ cutter
provided a cuttwigct ey iddvéarbyudtiogver tootk pieesetheichbtiegtaaieegoiakidings is locatedi hBove

elongate carrieg yRARNG AL BRIAKIS B0 FREYNIFBESr against the portion of the pipe that
25 is being cut off and removed from the remainder of the pipe. This will impair cutting
because the cut part of the pipe will move during use of the pipe cutter and thus cause an
uneven cut. In addition to this point the guide wheel will become more ineffective as the
cut continues due to a loss of the bearing surface. When a cut is completed a follow
through action by the user can cause a wild and uncontained movement of the power tool
30  which can be dangerous.

It would therefore be advantageous to provide a cutter that ameliorates at least
some of the disadvantages of the prior art cutters describped above. It would be
advantageous if a cutter could be devised that could be operated safely with minimal risk
of injury to the operator. It would also be useful if a cutter could be devised that could

35 efficiently and effectively cut a pipe, particularly when access to the pipe is limited.



5 engageable with a power tool and a free end (ii) a guide or support member located
towards the free end of the carrier which is rotatably attached to the carrier and which has a
bearing surface extending parallel to the longitudinal axis of the carrier; (ii) a cutting
element having a peripheral cutting edge which cutting element is 10located intermediate the
guide member and the tool end of the carrier Whereln the cuttlng element is located closely
adjacent to the guide member and is ofH¥MARN 4SS EBHSIBN than the guide member

thereby forming,  AccOminy permtmeaabsaa@etbetweamdnetmﬁmsg recgeedf sheuttinginigvice for
element and tt]:% %g%&tﬁ &%etg{etgﬁt%lg&g@m%,y&hlch in use is occupied by that portion
cutst

of the blade 15w rough the work piece being cut. The provision of the space or
spacing, e.g. a perlpl‘\’éral sPac gésedéggt%eﬁaé’df)’gv@ idongiydingl A%t Ser98% 82 a%@'ﬁ
gauge and faciiigégsablesethcaitioveetieopind afrshestto the required depth or thickness and

gtct))Tpﬁ the Ctlltéing elemgnt errQJﬁiﬁ/%uiQngSMQﬂQnﬁIBQr%@Bgﬁastﬁﬁéhfé RHRE fRRINEhE LEFAHENEhiRe
e axial distance bet the cutti ement and the 0
0.5-5.0mm, for' (S(&Erﬁs Iéog%%ﬂl Orrt?m H‘ﬁ:s WH? al80 have ré’@v%nﬁ:aestoa %a%?ﬁg%‘ fé';tggg
adjacent” Wh|c%ﬁ&%ﬁ%tﬂﬁpﬂﬁé%ﬂﬁW@@H@tﬁiﬁﬁrthe guide or support member are only
separated by a short(aixial disiateg @srexemaplifigd abopectal puttirigedge fehiviatiotingf dement is
space. 2?61 thtsa?s@arﬁtétmeegtat% SHAARRS AldeNEGAE SRy SsRIbARRURATRE LhRRg

features (i) and (iv) which has the following advantages:- ”}g’ﬁ? he gw or stu

member by beﬁﬁ‘ﬂ']ﬁ%‘a’t%éoﬁﬁt@ﬂtﬁweﬂ’( Flassing éhgn%'me S§BTHRG RS s%ee SP Fi{%néu?trlsneg
element to thediooireith thiaicthésgattechenilier therpxfermiad, as shown in the drawings of the
preferred em bodimera.t,heremé‘t@héda%&% ts@t,estlacé amdnlr@ergg@aﬂ thetangoanehssabifd the

support for the Cumgrgs% lem nfttpe%%p Se n%te S amg ”X lgages ui%lggrkg ‘tWaq B%%a&rﬁe blade

surface of the Blpe 58 belng n use W|t ou any gaps eing pr sent
because b7 (a)vdliiveLth dreigheNerkIRES ERRMEWT the cutting element in use which means
that the cutting devicehef paevisiyerdiaRdsspaty safepsringe @gddmsiprilr3bspaniply, withdedcribed

relevant WOfkpé%SSeﬁ‘é %EQf&WH' tﬁgt?tt}éérpvgylﬁig %p%@é%&@%?&%ﬂigwé;user cutting the pipe or

sheet to the required depth or thickness and stops the cutting element from travelling

beyond the confines of the pipe being cut during use.

20 The axial distance between the cutting element and the guide member may be
from 0.5-5.0mm, for example 0.5-1.0mm. This will also have relevance to the meaning of
“closely adjacent” which means that the cutting element and the guide or support member
are only separated by a short axial distance as exemplified above to provide for formation
of the space.

25 In this regard it is pointed out that none of the prior art discussed above describes
features (iii) and (iv) which has the following advantages:-

(a) the guide or support member by being located internally of the cutting
element, e.g. on the other side of the cutting element to the tool end which is attached to
the power tool, as shown in the drawings of the preferred embodiment hereinafter, does

30 not deflect and provides a strong and stable support for the cutting element because it
substantially engages a surrounding bearing surface of the pipe or sheet being cut in use
without any gaps being present;

(b) because of (a) above there is no lateral movement of the cutting element in
use which means that the cutting device of the invention is very safe to use and thus will

35 comply with all relevant workplace health and safety regulations in relevant jurisdictions;



4 (c) it is very easy to separate the cutting device of the invention and the pipe or sheet
being cut after use; and (d) the guide member having a bearing surface that extends
parallel to a longitudinal axis of the carrier and being spaced from the cutting element may
rotate 5 counter to the direction of rotation or in directipn of rotation of the cutting element
which in use facilitates displacement of the cutting device about an interior of a pipe being cut
and thus makes the clfiting dddi¥eryeppietidepamiaute. cutting levifsi9é e Sunsptennaathtberpipe
may be in the feirshebebgingeundreslismtasdoosely mounted on the elongate carrier such that

it can rotate relative thgyeto, g9, it can rotate 1afeely relative (gm%ecmit%xm Laiernay o

be in the form of a rod or shatft. The,cutéli%? device may Iinclude a retaining formation that
is located at the ¥ ERa! 4R LELREPLIR AMPENgsSRISFYJrarais SYtingiRiemsen s f etpte
carrier so a% to toulel\tedhaidireclsatadrétativoforhie djitddoosgiaon nidmivettiop Hrereatrarch in

The carrier may,fiiRindleeadpdaaitianpgiaeihi @ Riaiiao: i matien &b Weidd éind

be threaded on;gutshr% atperg deeglug.ortlé)envig(fe t\pee caier {onhold the cutting element on the carrier.

The elongate carrier may have At feast one Qe?/ and theu_ts:ﬁ'tting element may define at least
one keyway that is capb RV Eeret&RRYEMgABEnTaa hatin the fasy oh aridarwbeeibaiedpostly
the elongate cafentedyrirtaludergataicatise gadh i tgagerovite eROcortrRspoNdigaitnain edtate

keyways qf the,guifingealement: carrie?h?mgn%rqﬁé(%%qﬁqxé@%}ﬁd& erghggr%ﬂem.e carrier and

fast therewith that incQrporates said pair of keys. The disc may be rigidly attached to the
R ahE iRt s £esisnd

] P . IS
carrier or may be macHREHHE AFYHE TANBFIUARE CRIRINGHEY
ring which engafthe samigliag2Bojcbd\as bleasedtinnsressakiagnaivadthatitie theirespesdobisely
carrier and an aégies GAdYRMNBLCGIABONVARISIY IR HBEHER InEARthe cutting element on
the elongate carrier. The .cutting, device may include a spring clip havin air. of
outwardly extendin Ig?;% Siased 3 g?/v rgr?]h'éegcﬁdd?ﬁrgro gﬁgf%"g'é{,ﬁ‘ 0 ragt Jé’l‘é’ﬁ@fﬁa{'BPo?é‘&?oﬂ%t

or tabs lodated BRwbpdRedled PaiachadyerrRhPeRIpARE hetracterda beldhrcHbirthelsrapntaa the

carrier, e.g.  carrier.

The elongate carrier may have at least one key and the cutting element may
define at least one keyway that is capable of retaining engagement with the key on the
carrier. Conveniently the elongate carrier may include a pair of keys that engage with a

20  corresponding pair of keyways on the cutting element.

The cutting device may include a disc on the carrier and fast therewith that
incorporates said pair of keys. The disc may be rigidly attached to the carrier or may be
machined out of the carrier.

The cutting device may include a compression ring which engages a mating

25  groove located in an end cap attached to the free end of the carrier and an aligned groove
on the carrier whereby to securely retain the cutting element on the elongate carrier.

The cutting device may include a spring clip having a pair of outwardly extending
legs biased away from each other and a pair of adjacent end projections or tabs located at
a free end of each leg which engage with corresponding notches on the carrier, e.g.

30 towards the free end thereof, to securely retain the guide or support member and the
cutting element on the elongate carrier.

The spring clip may have one end remote from the pair of end projections or tabs
which is releasably attached to an end cap attached to the carrier at the free end thereof.

The cutting device may include an end cap attached to the free end of the carrier

35  defining an internal bore and a spring located within the internal bore. The cutting device



30towards the free end thereof, to securely retain the guide or support member and the
cutting element on the elongate carrier. The spring clip may have one end remote from the
pair of end projections or tabs which is releasably attached to an end cap attached to the
carrier at the free end thereof. The cutting device mayinclude an end cap allto the free end of
the carrier 35defining an internal bore and a spring located within the internal bore. The

cutting device Banapaisdude rRagtustingteH MaviHn hERPRE AR AN AR YA@RsYRIFeRINS
transverse pinsigtshdvaigriotaptape radiscs fateratyetrabiafeecthpafeceswface soofitodinal pin and

longitudinal pin.and gack, LROSYRISEBIN SR Sakh Qiher Véaen %‘F\Q\Ié?é%s‘{ﬁﬁsﬁ’s plec@(éec%eg

in a corresponding notch or groove of the carrier to securely retain the guide or s
5member and ﬂ‘?ér?ﬁmﬁfbnglé}?fﬁﬁt%ngfﬁ@@aﬂflépe Car“laﬁetocﬁﬁﬁlféea'e{ﬁ&%'}ﬁgy |%fﬁ%8r RUBRG
fastener abtherfrerebendrof ttreecuttingeglevheoh artha gesienith an internal passage of the carrier to

provide a force agai%ﬁ@cmuﬁ{y@gmmwdiaga@sm f@@t@ﬁ@rataweémaiftﬂﬂe ealtisronelise
e e o ERBSE SRS e SSFIRtLl AP s e KIelt O] e B d BRI LAY

have a screw thr %efha engages wit ementary screw thread forme an interna
wall of the carr?éf%ﬂﬁi?@tﬂ?eeﬂﬁé?ﬁfﬁpﬁé%a’g%" At e tRn 8P gHisE: SrIHREIAVEREDET
there is providetkaatilténgretaiies onchedtagiefi)an elongate carrier having a longitudinal axis, a

tool end that can be %ﬁgp&{@tﬂﬁ%&.ﬁ)u@y%@eaap&w IRRlANR U Ga0wAA)R EbtitffeRlentary

support member located towards the free end of the carrier which is h tatabl)égattached to the

carrier and whRSSHaE LR QAL RE RNl §THBFLARTES 'S TBRGNRIRN i 8BPA%E carrier:
and (iii)a cutting elenfsebhtdingniy apehighaspeduefithjseityentivricheratimgrevided it putiodawies
intermediate thgcQididlg. or support member and the tool end. The cutting element may be

located closely adJaC((ﬂipt o tak}leggrlm(agt(e) rc%f'ﬁgrorwta(/ri]%mg ei(r)'ngi’tudinal axis, a tool end that can be

15  operatively coupled to a power tool and a free end;

(ii) a guide or support member located towards the free end of the carrier
which is rotatably attached to the carrier and which has a bearing surface extending
parallel to a longitudinal axis of the carrier; and

(iii) a cutting element having a peripheral cutting edge which cutting element is

20 located intermediate the guide or support member and the tool end.

The cutting element may be located closely adjacent to the guide or support
member.

The cutting device may include any one or more of the features of the cutting
device defined above according to the first aspect of the invention.

25 The cutting device may include an eccentric cam member defining an internal
cavity and an adjustable collar mounted to the carrier and received within the internal
cavity of the eccentric cam member, wherein the cutting element is moved in a similar
direction to provide a spacing between the guide or support member and the cutting
element, which corresponds to a desired wall thickness of a pipe or sheet being cut in

30 use.

The adjustable collar may have a screw threaded shank or shaft to which is
attached an adjustment nut wherein the shank or shaft extends through a side wall of the
eccentric cam member and actuation of the nut causes said movement of the adjustable
collar relative to the eccentric cam member having an effective limit governed by

35 abutment of the adjustable collar with end walls of the internal cavity.



The cutting device may include any one or more of the features of the cutting device defined
above according to the first aspect of the invention. 25The cutting device may include an
eccentric cam member defining an internal cavity and an adjustable collar mounted to the
carrier and received within the internal cavity of the ecgentric cam member, wherein the
cutting element is moved in a similar direction to provide a spacing between the guide or
support member and e docreaibet agasiehot itcisperios tbeaiedissiredded pthidtine bads for
pipe or sheet beisgvatit arc3Bbgeevice fdheunidystable sielaraayliaveiaayew sheadedrshapk

or shaft to whichipRHaRechad, At RILAKING I s MRk PbRUR SHEehdad biptg g,

side wall of the eccentric cam member and actuation of the nut causes saild movement

adjustable colla? re{4ide $6 MO RCLGRS AaRUFAEBERLRARY YA ERGE IFFfieaioverRs Bing
35abutmen? of theatad|intandeloollar peithher eddés affttisecirttmn alecaarntyand the biadectdingngoan
another aspect gidh@-dnveriivadiaesat it ReRydetasHiEne, IR PSS With R FUiling, davise
for cutting a wopl pigcg,¢-g: ShINgUhiouan A aideaal ol &P g, CL Ionan g Shael Wieh 15
mountable to a rotatable carrier or s%e&t, ebiade comyprlsmg a cutting e ementinciaft ba%e"
plurality of defl@RFEWa WSy droh diege &gt Weffe being 5 located inward from a peripheral
edge of the cutting eldimentiting dherbladegeinngamaanrplisadhandithadaangidereatmay be
deflector vgye, é’MB@t‘ﬁﬂXlW&i‘éﬁléﬁNaff or dust generated by the pipe or shaft being cut is
directed by each deflector vane through an adjacent aperture away from a face of a user.
The cutting element hSGBEEL B IR ASPSH LA IRYRRTRIL tHER: ih&yayidedga guide or
substantially cirgiHpert memberdadingpteithet auititivetexipdot ofittitis inverkpmeeheie myidewdibdfa
guide or suppogigBeNBashiy: USRINITE meuHtint:A8\ACREARIEEAGIE WOLKBIEFEcdh@mBtBit ¥l

of a pipe or a SQS‘% which imlountablqat&eatr(‘)ottﬁtable carrier ggf?ht%ft in conjunction with a

cutting element alse’nountable (o the Carier or Shaft, the gurde or SUPPOTT Membar 15ember
including, ¥ pail"6e{ig o3 SFIEALEEBA%EE FBHtSCMRPRN IR RNIGEH Bt raedialn sssemAly Rfral Ry tlity
pivotable vanesfipichabie eandscanichcted aatheioesjaative anéer @agschvea daaNeadsdby a
element or strag, wharebu&ach of Eﬂ‘ép‘{@ﬂ%??&:’@g&?w ‘?h@?Hh@é‘iér}ﬂSH@%%%‘ %?eﬁﬂe(?‘l‘égétion

location which define inner and outer limits of a transverse dimension of the guide or support

member wherelS)Ab S0 GAL B XRiEheEpenanghi BRI RULeBie pfearRasvoBeEdimeRsior ¢hile
be arcuate andagisielrosthporanes anyeaeiy dosadiilsl tbeciametehe\heggode cosiqmpest sidenberd

an opposed convex sitRne/SndVa) bacattidsle aheeapRMRIMBREISHGWHEGLIPTHARE &Rthture
Each vane ma)ﬁéjel.ﬁinen% slg&%r\}g r%%)egéiv% %uteorsggds of adé'aacent corFecH‘on elements max
be capable of sl ina |spf:acemen iy e Sot L?[gon pi\(/:SPé'[e?(no'vgmee'%‘tv(% 9% e%&%"\‘?ﬁn%( Suppo
whereby to adji§MRer iRaiRwast g etk or support member. Respective inner ends of
each vane may be pigaablastacheddinene st eachressbanm pare nfdBhadj&espe sbiNRetIRAT
ends of each v ' ture. fqr 0iNg: imits, of pi vement o

each vane, %ﬁ]%qc%%%?nggfg%@és}%i#g@égpﬁ%&%ﬁ@gﬁéﬁh @r%gi\séw avi(b(iod’ %men% OF

method of Use eﬂf&"f%W‘?ﬁe@é\?é:%dfﬂs&meadfﬁﬁ}%ﬂi%@%ﬂﬂ@? Rfdﬂef&*tﬁ‘@?tg%):ving:

Respective inner ends of each vane may be pivotably attached to one or each end

component. Further respective inner ends of each vane have an internal aperture for
determining the limits of pivotal movement of each vane.

According to yet another aspect of this invention there is provided a method of use

30  of a cutting device to cut a work piece which includes the following:

(a) attaching one end of a rotatable elongate carrier to a power tool which at
another end has a guide member rotatably attached thereto and a cutting element
attached to the rotatable carrier inwardly of the guide member wherein said cutting
element also has a greater transverse dimension than the guide member and is located




(a)attaching one end of a rotatable elongate carrier to a power tool which at another end has a
guide member rotatably attached thereto and a cutting element attached to the rotatable
carrier inwardly of the guide member wherein said cutting element also has a greater
transverse dimension than the guide member and is Ipcated 7 closely adjacent to the guide
member so as to form a peripheral space between the guide member and the cutting element;
(b) operating tifgRMRIIAEON L¢P AR SEide s OT IR RIRIM @ BSRRBPTRITARGR PREVGRIIEE guide
member rotatemeiiseg anduiitaaatphtbienentk piece being cut, wherein said 5bearing surface is

parallel to a longitudipy! ax'ép%fréhﬁgrmé‘t&&lfer%ﬁf% He rotatuo@?)oFH%Hr}Sthg&H%ﬁ‘@r WRél‘e
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piece. The work piece may be a pipe in which case cutting through a side wall of the pipe

may comprise @Qté’h'lﬂﬁdﬁﬁ’@%t'&f%tﬁﬁ(?wfﬁ‘lls&?f@ﬁﬁ]fgrgﬁcé’?ﬂ(tmﬁﬁp%e{ﬁﬁhcﬂﬁe"ﬁlﬁ [ said
member rdtatirgaionguiiada irepaalititeaibtiviysibe! suistrithheotitrblr shroethengipe is

10completely severeg:from dhargmangiciheib pige. The longitudinal surface of the carrier

may be parallel to ang S acid from al ng |tud|nal a |§h°g at@e cmp lﬂ%t& at@%é"’v%lﬁ 8{ ceeprfg)%y

be a substantially planar SRe'arm %rlal THe m 10e MEmber ma rota e countert
direction of rotStRyreMeise gieRfling té%ﬁﬂéﬁfowgtgﬁjf @Hé'@i&i’ﬂ'&efﬁ@%ﬁ@éﬂnﬂﬁﬁ)‘(ﬁﬂé ’iPPtHB'de

same directionnasriber cottiting Bhelg me ninzutsntaresfdentlyib axe ofaanickatidesian aif Spegtpefis
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cutting a pipe to remove an end region of the p e method including providing a

rotatable elond3f¥ R&ARL? ﬁé\(ﬂﬁﬁ%ﬁ@‘é%fw@O%Bﬂ%"fbabaﬁﬁ\ﬁfev‘ﬁﬂf’?md a guide member
rotatably attached thérsteaddtheavdskariethenayite amiizsteuntialy Poehesieat otmatesd!to the

rotatable carrier in betywegnidbe@wgermem hsaRNebsasr apenendlrection of rotation of the cutting
element. Instead the guide member may rotate in the same direction as the cutting
15  element but independently thereof and at a slower speed of rotation.
According to yet another aspect of this invention there is provided a method of
cutting a pipe to remove an end region of the pipe, the method including:
providing a rotatable elongate carrier having one end for coupling to a power tool
and a guide member rotatably attached thereto towards another end and a cutting
20 element attached to the rotatable carrier in between the guide member and said one end,
the cutting element having a greater transverse dimension than the guide member,
rotating the rotatable carrier whereby to rotate the cutting element whereby to
enable it to cut through the pipe, and
displacing the guide member around an inner surface of the pipe whereby to guide the
25  cutting element around the pipe while cutting the pipe along a cutting line transverse to
the axis of the pipe.
Rotating the carrier may comprise rotating the carrier and thereby also the blade at
high speed by operatively coupling it to a power tool.
Displacing the guide member may guide the cutting element around the full
30 circumference of the pipe whereby to cut the pipe through completely and remove the end
region of the pipe.
Displacing the guide member may comprise displacing it around the pipe surface
in a direction that is counter to the direction of rotation of the cutting element.



the cutting element having a greater transverse dimension than the guide member,

rotating the rotatable carrier whereby to rotate the cutting element whereby to enable it to cut
through the pipe, and  displacing the guide member around an inner surface of the pipe
whereby to guide the 25cutting element around the pige while cutting the pipe along a cutting
line transverse to the axis of the pipe. Rotating the carrier may comprise rotating the
carrier and thereby ald®€hguisiadasiobrgmsyeiagiise opdreaniedy ssoiastingd tdisploeine rttsolguide
Displacing the ghidmenempesmpaygridetieyauipgeigreanicy aindihatéumbBoustey BreieReR

of the pipe Whe\mmg%é@wmmmqm&g&m%ﬁﬁ%@en& 5%@9@&%% gQg region of the pipe.

Displacing the guide mm er may comprise ‘displacing it around |pe surfﬁge n a
direction that is CBRHtertoHE & | ESCRIPHQN Of;
member may include a bearingEMi )8/ comprise

contacting the bearlngxswﬁa@ed@wa@fbm@mal Héfs%lgﬁoosth%tﬁ&ﬁfwa@umn@% BéQQrPQH&rGHB&!
an adjacent surf f a sheet being cut. i BRI DESC%PTI{O#\I OF'Er % RAWING 1

AND DETAILED BE @&#ﬁ’l‘ﬁ‘?’l’ PRt RSH L MERRYY o (REPRAY ’E’e”'e" ©
DRAWINGS h%!\e’mﬁmgdamt%@ ssveattieppiiasinafdhediveiiosric delal wiheefprence to the
accordance withctuspaviging afrawgsnand esipiesl fohprovaiiiglytrad tesaiedlbestripeororvenitsiiute
hereinafteflesgEg i S hERH oL fapmupafmedmmmwec%@ {ReHenon

accompanying drawm& |t he purpose of provi his detailed description Is to instruct

persons having ™A RREPERL 5 ?ﬁte 'g%?é{&f Hﬁt 8rb8fCt'ﬁérh‘l\‘/Qﬂﬁﬁ?ﬂ%@%tegﬁ?%@’lH%ﬁﬁ&f] Hito
practical effect defeilesheasitription soesamt gupecedst doel dbrertiity sf duifiravatiing ot sl eletatiah.
description does et sHRfIgSde the generality of the preceding broad description. In the

drawings: FIGF}Er fer to an assem view of g first emhodi tof cuttin ice

of the 15invention; g ers %?ﬁe&d%d\gﬁ pe?rggféc |ve£\r/(1)|§W% ealﬁ\‘/% \g? Xt%e

cutting delfce gwmvpm FIG 1 FIG 3 shows a sectional view of the cuffing dewce of FIG 1

in use in cutting a pipelamréféis4dan Sifedse\werébeins g amas tishmishiof & cditing device
shown in FIG 1;

FIG 3 shows a sectional view of the cutting device of FIG 1 in use in cutting a pipe

and FIG 4 is a side view of the arrangement shown in FIG 3;
20 FIG 5 shows an exploded perspective view of a second embodiment of the
invention wherein use is made of a compression ring;
FIGS 6A, 6B and 6C are sectional views of the cutting device shown in FIG 5
showing the installation of the end cap to the rotatable shaft;
FIG 7 is an exploded perspective view of a third embodiment of the present
25  invention;
FIG 8 is an exploded perspective view of a fourth embodiment of the present
invention;
FIGS 9, 10 and 11 are sectional views of the embodiment shown in FIG 8;
FIG 12 refers to an exploded perspective view of a fifth embodiment of the present
30 invention;
FIGS 13, 14 and 15 refer to sectional views of the embodiment shown in FIG 12;
FIG 16 refers to an exploded perspective view of a sixth embodiment of the
invention;
FIGS 17, 18 and 19 are sectional view of the embodiment shown in FIG 16;



20FIG 5 shows an exploded perspective view of a second embodiment of the invention
wherein use is made of a compression ring; FIGS 6A, 6B and 6C are sectional views of
the cutting device shown in FIG 5 showing the installation of the end cap to the rotatable
shatft; FIG 7 is an exploded perspective view df a third embodiment of the present
25invention; FIG 8 is an exploded perspective view of a fourth embodiment of the present

invention; FIGS 9, 10FAAP4 1eRressatsian &xoledrs arimReeHBIifirhht SKUGHTIfTERedgnent of the
FIG 12 refers tineentioploded perspective view of a fifth embodiment of the present

30invention;  FIGS gd% palql5 ieerdaisRatiaemoy e nbibr-emERSWRGNE Ry in FIG
12; FIG 16 refers to an exploded Fperspectlve view of a sixth emboﬂl‘rgent ?%f the mv_entmgzrglc the

FIGS 17, 18 and 19 ar&’seetioRSPEia0r SR UIFHBETRRERTShERM I gnbodjapen

representsdan éwsitged perspective view of a seventh embodiment of the invention; FIGS 21
and 22 are sectional vieys of the giahedipribahryrbvidbE Gf K embodinfdki shbR@aresENEs an

exploded perspective.yiew,of the ei [ 5j ion: El
represent front views %ﬁéz gr%@o%%%?%ﬁ%@v? Eﬁé%@g.ﬁ@k@%% Igeﬁés%“ﬁﬁ&%%ﬁe%%
the embodimerf@8R¥Hh in FIG 23 with the end cap removed;

FIGS 28, 29 and 30 represent cutting discs for use in the invention for use in
10  directing dust and swarf away from the user,
FIG 31 represents an exploded perspective view of a modified guide member for
use in the invention;
FIGS 32, 33, 34 and 35 show the guide wheel of FIG 31 and the dust extractor
cutting disc of FIG 30 mounted to a rotatable shaft; and
15 FIG 36 shows the cutting apparatus of FIGS 32, 33, 34 and 35 in cutting a flat
sheet or panel.
In the drawings, reference numeral 10 generally designates an embodiment of a
pipe cutting device.
The device 10 includes an elongate carrier in the form of a rod or shaft 12 having a
20 proximal end or free end 12.2, and a distal end or tool end 12.1 (i.e. engageable by a
power tool). A cutting element in the form of a cutting disc 14 is arranged on the rod 12 to
be rotatably fast with or fixedly attached to the rod 12. The cutting disc 14 is arranged
closely adjacent to but spaced from a guide member in the form of a guide wheel 16
which is carried rotatably by the rod 12. The guide wheel 16 is, further, positioned closely
25 adjacent surface 14.1 (Fig. 2) of the cutting disc 14 which has a central aperture 19.
An attaching formation in the form of a shank portion 18 is defined at the proximal
end 12.1 of the rod 12. The shank portion 18 is received in a gripping element such as a
chuck (not shown) of a power tool. The power tool is, for example, a hand drill.
A retaining formation in the form of a button 20 is mounted at the distal end 12.2 of
30 the rod 12. A boss 22 is defined adjacent to the button 20. The boss 22 has a larger
diameter than the rod 12 but a smaller diameter than the button 20. The guide wheel 16
defines a seat or hub 24 within which the button 20 is received to retain the guide wheel
16 on the rod 12 with the guide wheel 16 being carried on the boss 22.
The rod 12 has a threaded portion 26 arranged adjoining the boss 22. The cutting
35 disc 14 is held captive on the rod 12 by a nut 28 that engages the threaded portion 26 of



FIGS 28, 29 and 30 represent cutting discs for use in the invention for use in 10directing dust
and swarf away from the user; FIG 31 represents an exploded perspective view of a
modified guide member for use in the invention; FIGS 32, 33, 34 and 35 show the guide
wheel of FIG 31 and the dust extractor cutting disc of #G 30 mounted to a rotatable shaft;
and 15FIG 36 shows the cutting apparatus of FIGS 32, 33, 34 and 35 in cutting a flat sheet or
panel. In theirafingsviterareriew hierd S uagrenRitally’ Be dgvase s inendiss cinmatit off lnck
pipe cutting deweshdisesdevibe Whsinakide aenaatangatercappesiia shiedaunmefating aisshaftahd

having a 20 progimalisnePitesfing didc2 At iRl 20 RLiar sRfindZbdie, FNeageshies
by a power toolﬁﬁ ﬁuttgﬁ lé%ement In the form of a cuttln%dlsc 14 is arranged on the rod 12 to
t

be rotatably fas WPoRARR 8GR fldh RS oLt wich HREP 4 95:PaRgRIA% osely
adjacent toshut spacedifeoprtingfiise ifchabear dintheldowhidf is dassi¢harntiel demdiishofsaceingedl
rotatezbly b%/)thfe(ﬁyi.liaﬁ&g)g@isl@wheﬁhagd@efwﬁbarlnQ,Qﬁitlﬂn,eﬁaglasﬁéxﬁ%&acdiaﬁﬁnéfwéaﬁsn
14.1 (Fig. 2) o i ' 4 which has.g central aperture 1 _An attaching formati

in the form of a{gﬁa%%{gp%%{iéi%% i(?sm(s?g%nogs _aﬁh?&?&ﬁ@gl“@% Ilgf.sldgF?ﬁ% zriotlc)iefa'.1 gﬁs anl%{]
portion 18 is re®FBERFAARFHAHE Benirnaitydng! xia ehifiekqhdesHbratirbeRsores 88dlefings
power tool is, fdrebxeenpe;dtihqredglribf fAheetaitmggiferMétion ithéheeéoing sdréabritarn?this guide

mounted apthe gigial RndbAR LR 30MR B arkt PasRAssis dedinadindiare Pl G L1 iiRed
20. The boss 22 has a Iagéﬁr di meéz{fttﬁ%% e rod 12 but a smaller diameter than the button

20. The guide WHBS T dHREL s B"2%%ithin which the button 20 is received to
retain the guide wheelh® auttitigedigso 4 Is\ghh shitabjgi dler asivecdul®r & disg) steh rReded nngrteh s ide
The rod 12 hasdséveadrehpadtippettirganged adjoining the boss 22. The cutting 35disc 14 is
held captive on the r t engages th eaded portion 26.0f 10 the rod 12
with a screw thread gﬁg%al?gg\?lﬁ%n%f%goipe%%cae %%%ﬁ%ﬁ'ﬁ%’é%uag%%‘f Bc&? g)gﬁ%r% %07 The e of

washers 38 areSMBRFES Sisp s8R RS arpseblethioesifthdist it farm ¥R/ D938 ik tHe ARy
disc 14 to the rtiek p3isof thadhirs 80tbng clisoolalcitting ejsustate svinith rizg bedbidiffenclardibmeters,

action of the poyygrdoldo waict e foRkLR i%sconBReiath dRatliferytting ﬁé%ﬁbﬂé Uheels of
diameter which 13 less than the diameter of zi%Blpe 32 Flc%& 3 and 4?0:0 be cuf. The guide

wheel 16, in tufl HEY L RTFIERAGHASRTL RALIHRA FRP FSHTASS SFith e ideVES, Safebe
guide wheel 16velafithd$ thendewiery 'SuigaseviBibdvéson kil melsusedadies ©f autingitlistirtl axisguide

the rod 1220A pefipBerebapasecisydainasuhriaema euing vEaabhreal e Aissvkd 8Rthe
e s AT S AR RS 50 SR SO  f
wheel also includes apertures 24A defined therein for air flow and to reduce the amount of
material used in the guide wheel 16. It also includes a central aperture 24B which is

passed over the rod 12 to mount the guide wheel 16 on the rod 12.
25 The boss 22 is received within the central aperture 24B of the guide wheel 16 a
loose fit within the guide wheel 16 so that the guide wheel 16 can rotate relative to the rod
12. The selected cutting disc 14 is mounted on the rod 12 adjacent to the guide wheel 16
and is secured in position by the nut 28. The combination of the nut 28 being screwed on
to the threaded portion 26 with the provision of the lock washers 30 serve to lock the
30  cutting disc 14 to the rod 12. The disc 14 is fast with the rod 12 and rotates together with

the rod 12.

In the exampile illustrated, the device 10 is used to cut a pipe 32 below a fioor 38 in
a building. It is noted that the diameter of the cutting disc 14 is less than the diameter of

the pipe 32 to be cut.



The cutting disc 14 is any suitable abrasive cutting disc such as a tungsten-carbide disc or a
diamond tipped disc. The device 10 is sold as a pre-assembled unit or can be provided as a
number of 15 components which can be assembled together, e.g. in kit form, with the rod 12,
the nut 28, the pair of washers 30, one or more cuttingidiscs 14, which may be of different
diameters, and one or more guide wheels 16 of different diameters. By having%uide wheels of

different diameters th&hgeisesteitithsbavpéonaisd thrravice (iR ReFr i ebiy ape @t
the device 10 isopttatiel @k asdal Rignal tee)ainddgsiise 0f cttdicigdlisdHisirad d2g Uidee20evol ded d@taue

selected and mguniadOn Oy "Qehiher INRALYLEANLRD %@%@@%&%9@ he Qrse 22wt the,

button 20 being received in the seat 24 of the guide wheel 16. ettguide whgzi)l a{go includ%%
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rotate relative to the ro e'selected cutting disc 14 is mounted on the rod 12 adjacent to
the guide whedl™@8iR8%d is secured in position by the nut 28. The combination of the nut 28
being screwed on to therhiketratpertiood Bemtth ithaspuodditatdhereddckisvatiiedsBOksaseaso

lock the 3peuffigg,gise, 14 invhe Pfid 3 SNRdinavifgs Tatlendiigrias MireBNTbrokaie® against
together with the rod 12. In thg (iﬁgm e il] stéatiﬁl, the de ice gﬁo Olfscu§§9 tosckl)Jt(_gs}1 plﬁaem%%
below a floor 38 FABAGHEPGE RO-RRS HRR MBS ILY FH S RiRL st 175 res AR
the diameter oftheupiperaationpentavement of theisieviesnidl ifoest (o EBRIGND IRNONinAlRxig ®fithe
10 has been atigenezl 4s oRswateyl dasatateinhagosl ddnandtdhmguttngstiseisd mdaskechtowiag
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the bearing SuE@?ﬁ,é?m@@mgﬁi%%émé%er@ﬁlawﬁt@@&k@%@%ﬁﬁ@@ﬁg showiing orft Bl
the drawings. In the illustrated embodiment, it is assumgfg thaté‘;lagdrod 2 llﬁ rotated clockyise
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the internal sutfzcékethobdhef fheeiBerdficritbchivgelirod brpell of avaindhdarramtataifending
counter-rotatiogg ey s ikeithe device 10 is set up about the longitudinal axis of the pipe

32 h b 46 in Fig. 3 of the drawings. Thi ists t i i pe 3
anct maintaining a S KR Pe A A 2 e o IS I i

ORI . prec . g .
may also rotatd"mavitingdise dfreetss hisseltnsyomsatisest Fislrdbeomidmureaid & lingtins as
been completesl gdptupthwgecttcusniriaheeladtthef pipedaftihe galdef teqedbd 82seThegtadeestiadh

the device 10 frgm, iNAQuL A RUL TR ANG RiRG. RENEHS mBYLIRINNG e gence S tipduie

wheel 16, could otherwise occur. Thus, the likelihood of the user m'un,nqhkgrgigglggr Iilerself or

causing damaddaBvEasRIT R Co G RIRA 7 18 Ism g siicumferential cut in hirdly, the

guide wheel 16 serves to restrain the device 10 after completion of the cut.
It is therefore an advantage of the described embodiment that a pipe cutting
device 10 is provided which enables a user to perform an even, uniform cut which is at
right angles to the longitudinal axis of the pipe 32. The provision of the guide wheel 16
30 serves as a depth gauge to enable the user to control the depth of the cut. In addition, the
provision of the guide wheel 16 advantageously serves to assist in rotating the device 10
about the longitudinal axis of the pipe during the cutting operation. The guide wheel 16
also serves to restrain the device 10 against lateral movement beyond the confines of the

pipe 32 after completion of the cutting operation.



It will therefore be appreciated that the provision of the guide wheel 16 inwardly of the cutting
disc 14 serves three functions at least. Firstly, the guide wheel 16 functions as a depth gauge
to control the depth of the cut of the wall of the pipe 32. The guide wheel 16 further serves to
assist in the counter-rotational movement of the device210 about the 25 internal surface 40 of
the pipe 32 to form a circumferential cut in the pipe 32. Thirdly, the guide wheel 16 serves to
restrain the device 10 'affe2 dofiistefierrbrgfediuhe despriketherebosinantafiohritdpsicgthdifferent
described embathmetetdhdtaitpigediiding devigeidd whpsovslednnbioh@nedlleshansesda? in a

perform an eveemmg%g@r%mlenga&k.ﬁgm@n@ﬂ% %pomwwma%w ot ihe B@?ﬁ%/v.tp
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unscrewing therapib@&ifbgrshthe dhttegdiistpant 26 of the rod 12. With the described
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simple and quick matter 1o remgl e and replace the nut 28 described above, the device
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of installing the end caps2@bcesssbiaistalisgstrevensegpatialy ishEGS GAsiarddfenaan by

the arrows n FREAANGEORNT 08 SORIRLORSSH A8 SAPINE 1AO"RYS 24P chas et

cap 22A |§§ressed onto shaft 12 its tapered lead in surface 56 collides with sna

When th esgﬁ‘?ﬂvi%r'Eegﬁor?%azgaﬁnfﬁ EGrEMer NP RSS2 'Itﬁrgé’%@gd@?ﬁé@l
with snap ring 5@ fire Shaollites BBHwitiap dogddts\tizen e preaspiy fical dispidcam2dh is gremint

where the intergh dm&%@f&%@%@é&g&a{é&hﬁt@@Fﬁé@.@%@%f%ﬁnﬁﬁ BRGACreRlice
this stage the end %%peFZA can S|Id 0 onto s t 12 un |I dgth?qﬂf?r r%e ts Wlth | ternal

groove 228. Attﬁ'nds poin rSVrl]%. s'c ,Fremrn to aanpgb SI téadﬂ%%r end cap
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and thus allows gwde 35wheel 16 to rotate aroun the longitudinal axis of en cap Y.
design of groove 22B will be such that snap ring 53 will be providing a positive force

CI)

This force alsa"®
against the internal surface of groove 22B which is then translated to cutting disc 14A.

This force enables cutting disc 14A to fully engage with keys 48 and thus allows guide

35 wheel 16 to rotate around the longitudinal axis of end cap 22A freely. This force also



13 prevents cuffing disc 14A, end cap 22A and guide wheel 16 from sliding off shaft 12. To
release the end cap from the shaft 12 the same force is applied to end cap 22A via a lever
inserted in slot 54 and the same process occurs in reverse. In FIG 6C it will be noted that
flange 220 engages in peripheral space 57. 5The abage described embodiment in FIGS 5 and
6A, 68 and 60 is useful for cutting device 10A on pipes or sheets made from different plastics

materials suchREEVEMPEIHRPYiES dtMmanrdcricRdirrg ¢ apiderdieg!staifirm slstig| it galkr2. To
materials inclugingsenemics aipchearthernsr a2 lihd-teme foereiisapbisdriaaaiitap earbodimensr
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12 adjacent boss 22 whi ass through as'is the case with the embodiment of FIG 5
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cutting disc 145% hich i5 a?tachegat ?ﬁ% RO abeyv%é@s 5g te‘ﬁ ﬁéﬂ%’é@é} with gkﬁ%@“’é’(’?
on locking dlscCGE?."FPFe?éq§9[I§I9W6(ﬁded tubular bushing 62. Again this is another example of
a quick release couplingrwehereisrepsingalip beothaly dirbgdicidyt disreititeddyuteyodeliess10B
a screwdrjyer mﬂ‘?ﬁh%vg/%p'Qn%'ﬁo%o%n%fﬂo}e%dén@rev'ﬁ&)é %BAWAW &Q@'@%H}gﬁ@ﬁg@o@@ i@rwh.ch

accommodation of sprin n cutting device 100 the s clip’56 is in the form o
a spring steel ARFRAEERI &S@n\ga f@i?rwmg’%?wmﬁ?teqﬂﬁsﬁﬁ%gﬁa g%e‘\%@ﬁ?%@%and
cutting disc 14@pTand Hahicendayy eacicessasnddA pideingalyid8edAgaiatills isthansexamplie of a
FIGS 9-101 byﬂ%mgg@wgwngtwmmapopﬁ@abg 58, the C|Ip 56 may be inserted

into hollow interior 25 6 of shaft 2 n jide bushin é1 Jeglns S8 ar reI ased%gﬂe
clip 56 may be retalne(':] n pos"flé’on it 'sﬁg O\r/‘v'lnn I§§r86 qﬁ %gf?i nd Hoil (;V\r) ag\égaé 4

of shaft 15as SHGFEINWRA iSroRetieha %I%g‘&gﬁ@dﬂwma‘mﬁéh@%@&d@% inTPRE 1.

This enables thaseyit@ielise ddvngodie Ity whighgedtainbesicolsiedit ret aiadngel@ngscibarhich

shatft 12. 30In %@ SRS 6T, 3F ébﬁ&&éc éhefﬁ@réﬁ% BHIURELRKIAS BADh &% %%
ar escri 6A W

shown a simil gement as ed above for FIGS 8-11 using a spri 5 clip

has arms 57A g‘r'ﬁi'%ﬁﬂoﬁf?f&ﬁm?éeﬁﬂ iR ElRsELPYRIDLNERIGE HEIRG T R ﬁtmﬂyol?esﬁi’&ﬂy
67. There is alsispentiett tyers cd plEBstornvehschesdrings ¢lipt 566wis) attadhedishaiitdhingpaoided

67. End cap 6§ als9 mdpygsggg &9 mﬁgm@mgw@]ﬁmwe is 35also provided a

hollow bush 72 Wlth \‘K}‘mﬁ é ons 92 V\mlch m% %:é%]t ﬂ‘tln%rslog 7% 14 |ntgalip Bﬁ 5
Bush 72 has flange %RNays 8 wiicR AERwi eyways 7]7 corier 8.6t
keyways 76 arfesignerhte RiRtYidees dores dhatinc A watagravidetwierifl 6 and prévrIdise J46itivinis
force between thecriadeeasy 8canst HhaLottigngisdetDnVihay) fsisRogagirfgcoetd inap&hs
into the shaft 12fc} ré%&‘ﬁié‘%n%(%}%jé&%n%oﬂi%b‘é”ﬁ%,“ﬂ?a clip 56 may be inserted into hollow interior

25 63 of shaft 12 inside bushing 62. When projections 58 are released the clip 56 may be
retained in position inside hollow interior 63 of shaft 12 and hollow passage 64 of shaft 12
as shown with projections 58 engaging in retaining notches 65 as shown in FIG 11. This
enables the cutting disc 14A to be fully engaged and securely retained by keys 60 on
shaft 12.

30 In the embodiment of FIGS 12-15, there is shown cutting device 10D which has
shown a similar arrangement as described above for FIGS 8-11 using a spring clip 56A
which has arms 57A and end projections 58A. Clip 56A also has aperture 66 for retention
of screw 67. There is also provided end cap 68 to which spring clip 56A is attached by
retaining screw 67. End cap 68 also has lever slot 69 in head 70 and shank 71. There is

35 also provided a hollow bush 72 with end projections 73 which engage with mating slots 74



5 tapered lead-in 80 on the shaft 12 as shown in FIGS 13-14. At this point when the pressing
force on the end cap 68 is larger than the combined friction and spring clip 56A bending
forces, the locking arms 57A begin to displace normal toward the centre axis of the shaft 12.
When the locking arms 57A meet with internal groove{&1 toward the base of the shaft internal
cavity 72A, the spring clip 56A resistive bending force translates to 10 projections 58A when
they press agaitsetisecan@de Buml 24he dengec’ 8 Withrkamyarie Enahicipre@dyithdeyweassd? 7 of
along the axis ofdter aivaft42. Bbth itbprvans TRaNEE Tulytenghoess teem issaInaitegransithvenaft
force provided e spi in & d a% v i
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30 shown in FIGS 24, 25 and 26. There is also shown dust collection vanes 107 for directing
dust in use away from the operator of cutting device 10G. The cutting device 100 can be
used in relation to a variety of wall thicknesses and thus functions as a wall thickness gauge.
The operation uses eccentric adjustable cam 100 in a@mbination with guide wheel 16 and
cutting disc 140 being loosely fitted to shaft 3512. By turning adjustment nut 101 in either
direction the ceheraxit efithe shal TaH| \Wihribr end £8P RS Al eRIAR S RIRdERIGYT RIPOSHNasRsE
axis may movepfgaited e9rteldonmitsasichepHng g6l Ganblaeancetecapitquosiindddeprinderteds
(e number of HEREhBHIGtORBUON Mt LA 23 AR he bnbita S BBAPALATE SR SERIAA 0 e
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dust and swarf 113A away from the surface of the article being cut and dgwn throg h )
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controlling depttraé englfitEsdhticgtiteyities . 1@uidefivihepbasa withipedey gBotofhelisbaft 12 and
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curved vane cqnnectjon components . Guide whe ses,a worm driv. that.
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30 component thghafiniReF the2dehnwe fioaoe ief heabingd Meintsprarsd RstsensHitargsc 14F
rotates causingtaenimtesanslguias Whselhiat are connected to the top disc component 120 and

are held captive in a %q;l%ﬁ %%i%sg@ﬂ[igétcﬂﬂi@gd&%@%t%fﬂ&ﬁrﬁf éheeéégﬁﬁig%dmﬁéfl@%%m

components 121 are also e bottom disc component 120A by means of pins

) € DC y
124 whicRasd WAy RUEMERE DY IANREN IS JIRYMRI OB P RIF 88 Al A1 of shaft
components 12anidutiorecsiarctopaments! $Bdpartapbitite 108:Hte eateutizh thesprftatorirection collar

102 and a slot 104. The aperture 103 has opposed end walls 103A which determine the

extent of movement of collar 102 in aperture 103. There is also shown an attachment

aperture 106 of eccentric adjustable cam 100. The operation of cutting device 10G is

30 shown in FIGS 24, 25 and 26. There is also shown dust collection vanes 107 for directing
dust in use away from the operator of cutting device 10G.

The cutting device 10G can be used in relation to a variety of wall thicknesses and

thus functions as a wall thickness gauge. The operation uses eccentric adjustable cam

100 in combination with guide wheel 16 and cutting disc 14G being loosely fitted to shaft

35 12. By turning adjustment nut 101 in either direction the centre of shaft axis will change in



point 127 therefore changing the outside diameter of the vane components 124. The curved
vane connection components 122 are joined to the vane components 121 at mutually
adjacent ends via a pin 128 shown in phantom again acting as a pivot point. Each of
components 121 and adjacent ends of components 138 are joined by a pin 128 5 which
moves in slot 129. This slot 129 allows the curved vane connection components 122 to move
tangentially to tfeleteottergiide wirelihgTatshestadete mayenaadovemecotatposition stkawn in

There is also presides! toeatieg@reiegionsnlashehdaiteom ﬁ&ﬁ&ﬁﬂéﬁ@h@ﬂhé%@ﬁdﬂh@ﬁ@m in
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shown in FIGS 32-35 Utilized in Ca ?ng SO &P FSEPSS. YRY cut%ﬁg getrEe d ere is
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power end 12.1 that is operatively coupled to a power too licant has

cutting device AFPEETALERYAY ﬁ‘? &n %'ﬂ? Adre F?ﬁ?fﬁH@r Yﬂrf%s‘i‘ﬁé‘ﬁea?‘? EQU (ot icion] W%H‘e
blade is rotatingutimdgéisspéet whibhthss depamigatmentrofdiidrelitdiremigrb o Uik putfrepdisc and its
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because the cuttitig: dewice can be used to cut off pipe sections that project above a floor or

the like and it is highly, 30desiahlg, thakhiis '&988%@8 W%@?q?m?scb?fea%mdlreéﬁ%% %ﬁamgn

course be realized that the above has been given only {8 strative example o

invention and tPEVERcH RIbRIRESHIB R S PYaHA Bﬁ§‘fﬂl§? Adsytinadise Lipiadapepsient of
persons skilledrivtatimnalrtireptiate ethisddtsifailisvitfiectietbbad dostpmndisdaimbibpiitbe theemtica

as is heresip Setbfé}ﬁ@cuﬂ-gnd dowrtifctRRGEfeAtiR ﬁhﬁA%f&]bcE%@ﬂ@dﬂﬂ v§n@glh@,~nderstood to
have a broad meanin %I%t%the terww}rr]}caludln atnd VIVI I %e u%der tood to |m g
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inclusion of a stated integer or Step or group of int egersors
other integer oPSEFHE YRFUHIOSE itEuiding frostd h3 inderendeiobrotatienalppilretiad. vEhiatieaigmis
Sthe term "comgffésing' tBuhvasnecanspEag swaek 'Semarseshe $8face of the article being cut and

through apertures 118 adjacent deflectors 117 and thus away from the face of the user.
25 In FIG 31 there is shown a variable diameter guide wheel 16A used for controlling
depth of cut for cutting devices. Guide wheel 16A comprises of a top disc component
120, a bottom disc component 120A, several vane components 121 and several curved
vane connection components 122. Guide wheel 16A uses a worm drive 123 that controls
the amount of rotation of the top component 120 performs in relations to the bottom
30  component 120A. When the worm drive 123 is actioned the top disc component 120
rotates causing the internal pins 125 that are connected to the top disc component 120
and are held captive in a slot 126 to press against an adjacent surface of the slot 126.
The vane components 121 are also held captive to the bottom disc component 120A by
means of pins 124 which pass through apertures 127 which also act as a pivot point for

35  the vane components 121. The vane components 121 are able to rotate around the pivot



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 1.A cutting device including:
(Dan elongate carrier having a tool end which is engageable with a power tool and a free end;
5(ii)a guide or support member located towards the free end of the carrier which is rotatably
attached to the carrier and which has a bearing surfa¢e extending parallel to a longitudinal
axis of the carrier,; (i) a cutting element having a peripheral cutting edge which cuttin%h
e

element is locaPeirfkefriiaipieectsBagdine R PIBEiaiPRRIgI RidPRoGNenErBIPPRERiS I éf-
wherein the 10euitisp elrenesirsdagaieonplaselys aidjacent juindie tguitke maembemaokigfi21 at

greater transversg dimensiohinaadNoMigh W@%ﬂ‘ﬁ?ﬂ%ﬁ@%ﬂ?%m actify/he REIRRYSht.
space between the cuttlr%@rgé of the Cuttlélﬁ element and a bearing surface of thIE é?umle

member which FATs& {0 8 15/ tARY BORRIHS BISABRRATNS clits HFJDHRNY Gk 128
piece bein§ cuwhig? movettiingsihéiz® ahisasioletRfh alleis thevtisveth wiare paanefteaneamponents

between the cuffipgeliRsVeRERRMIBE J8IiBR{OSIGURARS ThERREMRE I8 BoRredidiMbediobrebitngrane
device as claimed in cI%i[r%:,g where in the axial distance between the cutting element and the

. compon . . . . .
guide or support member Is 0.5-1.0mm. 4. A cutting device as claimed in any one of claims
1-3 wherein a retaining'##rifafiSA PHYIsEdrsatinginRecipeionnd 3 fiPelPRLARMRIMRREER e

transverse dimenhgiordbiaiotaee in mating recesses 131 of top disc component 120. The worm drive
10 123 is contained in housing 132 and actioned by a screwdriver (not shown) engaging slots
133 and 134.

In FIGS 32, 33, 34 and 35 there is shown the guide wheel 16A mounted on shaft
12 in combination with cutting disc 116 which includes apertures 118 and adjacent
deflectors 117 for drawing dust and swarf away from the face of a user. This is

156  accomplished by the use of end cap 68 as shown in FIGS 33, 34 and 35.

In FIG 36 there is cutting device 10H shown in FIGS 32-35 utilized in cutting a
planar panel 136. The cutting device 10H has already formed the cutting line 137 shown
in the drawings.

One advantage of the cutting device described above with reference to the

20 drawings is that the guide or support member that is in the form of the guide wheel 16 is
located on the other side of the blade 14 to the power end 12.1 that is operatively coupled
to a power tool. Applicant has found that the cutting device can be mounted in a very
stable manner in position on a work piece when the blade is rotating at high speed with
this arrangement. Without being bound by theory Applicant believes that this is due to the

25  support provided by the guide wheel on the other side of the blade to the rotational drive
imparted by the power tool. This feature results in a much more stable and comfortable
operation of the cutting device by the user. [t also helps the user to make a much more
precise and accurate cut with the power tool. This is important because the cutting device
can be used to cut off pipe sections that project above a floor or the like and it is highly

30 desirable that this is done accurately and precisely.

It will of course be realized that the above has been given only by way of
illustrative example of the invention and that all such modifications and variations thereto,
as would be apparent to persons skilled in the art, are deemed to fall within the broad

scope and ambit of the invention as is herein set forth.



carrier so as to loosely retain a seat or hub of the guide or support member. 5. A cutting
device as claimed in claim 4 wherein the carrier has a threaded portion adjacent the retaining
formation and a nut is threaded onto the threaded portion of the carrier to hold the cutting
element on the carrier. 256.A cutting device as claimeggin any one of claims 1-5 wherein the
elongate carrier has at least one key and the cutting element defines at least one keyway that
is capable of retaining @i §esséinetionntiretaey ‘sarmasizgrishaly e cundpgidedite kavelgirroad
in claim 6 havingeapay simiaySoandhamartidingt engagebyitndcastaspamBingheaiciision of a
keyways on theseytlingelement: 3084 RHIIng frvisk %?dgl@w%qt"a&'%@ ngY%i%ﬁgt}ggﬁl}eoﬁer

provided a disc rigidly attached to the carrier or machined out of the carrier whi )
incorporates salt {85 9f KE) ST SR HiMYIER R slersairtisi AP D AV PR L1 RiiRa AP
there is providettatennipesuzisingiisgovaiicengriggd e ricatmgisgsiove located in an end cap
attached to the 20 free end of the carrier and an aligned groove on the carrier to securely
retain the cutting element on the elongate carrier. 10. A cutting device as claimed in any one
of claims 1-8 wherein there is provided a spring clip having a pair of outwardly extending legs
biased away from each other and a 5 pair of adjacent end projections or tabs located at a free
end of each leg which engage with corresponding notches on the carrier to securely retain the
guide or support member and the cutting element on the elongate carrier. 11. A cutting
device as claimed in claim 10 wherein the spring clip has one end remote from the pair of end
projections or tabs which is releasably attached to an end cap 10attached to the carrier at the
free end thereof.



12. A cutting device as claimed in any one of claims 1-8 where there is provided an end cap
attached to the carrier at the free end thereof which has a spring located in an internal bore of
the end cap. 13. A cutting device as claimed in claim 12, including a longitudinal pin having a
15 tapered surface and a pair of transverse pins alsofwaving a tapered surface whereby the
tapered surfaces of the longitudinal pin and each transverse pin abut each other when each

transverse pin IEB&tAMMB RESINGED SHEMIENEHOD AffGote bPHEWTTier to securely retain
the guide or support memhes @teiadudingg element on the carrier. 14. A cutting device as

claimed in any one of glaims, 1.8 wherein faers IR PLosled AR £ JasLaBR A Brg: &5

of the carrier which engages with an internal passage of the carrier to provide a force against
a bushing surr@M@H§%58%nd fastener to ensure that the cutting disc and guide or support
member a® securely(iigtainecgoideher capper ammivbe eiatedetevaidadtentieds etenf the carrier

threadedly attaghrfl tQ toRIMRRALBRSS Y Ghel Sarfcb WHAWHRW GR1g T ChRINAG BURde 088eAting

claims Ito 8, includilpg an ecc néric cam %‘a]membe_r defining an internal cavity and an
. arallef to a (%ngﬁg inal axis o e carrier, L . . .
adjustable colldFMouUntéd 10HHe Carfier and received within the internal cavity of the eccentric

cam member, whereifiithe cugitiie RiareeitisayingSPriieheifatiRdesiMy Hrenitng L1epeahig
between the guideted BigpRIdisRE MOGUABhiEamItting teicpoast, tadlichdoafr tes pamids Wherein the

desired wil thi&Mﬁ&Segén%mp@ WSHGETRAING SdfBHEGo 30 Eufif tHHAhASVISRAR CRIGRG
claim 15 wherein thé adjustable collar has a screw threaded shank or shaft to which is

attached an adj{RSs¥RE AiRsRonhamb AR BIEgIS BRERGETRIRIgh a side wall of the
eccentric cam membéirand apriiphierabépheerhatwaes dwesaitling adan ehthsf chdingplentibansllar

relative to the geeRRY AR BIGBREIdAVEERAIfastYastitasyaEIas) By-apsrtibeit tebRide
adjustable collar, VXEh en W&”ﬁ %f tw(e)ri(nterngkgigc%\éity. 21 17.A cutting device as claimed in

any one of clair\%'%' f’é’tﬁ, V\?Pnu einthe gLﬁ&?é: or s_u%poft member has a pair of opposed end
componef®s arfd ther® @HIRY Prvioried aRiIMes inceRite hydwrentet 2 dRPN6e febrsplethe
vanes which arg.giaglelenenestadat dhidis 6espesivenonitesr @als-byaaonnecting element or

strap whereby gach of (6 anes,ALe.R YRS AN IR RN BiQUIRE | BERHAN the

which define the limits of transverse )
cutting element and the guide or support member is 0.5-1.0mm.

4, A cutting device as claimed in any one of claims 1-3 wherein a retaining formation

20 s located at the free end of the carrier which has a larger transverse dimension than the
carrier so as to loosely retain a seat or hub of the guide or support member.

5. A cutting device as claimed in claim 4 wherein the carrier has a threaded portion
adjacent the retaining formation and a nut is threaded onto the threaded portion of the
carrier to hold the cutting element on the carrier.

25 6. A cutting device as claimed in any one of claims 1-56 wherein the elongate carrier
has at least one key and the cutting element defines at least one keyway that is capable
of retaining engagement with the key on the carrier.

7. A cutting device as claimed in claim 6 having a pair of keys on the carrier that
engage with a corresponding pair of keyways on the cutting element.

30 8. A cutting device as claimed in claim 7 wherein there is provided a disc rigidly
attached to the carrier or machined out of the carrier which also incorporates said pair of
keys.

9. A cutting device as claimed in any one of claims 1-8 wherein there is provided a

compression ring which engages a mating groove located in an end cap attached to the



dimension of the guide or support member. 18.A cutting device as claimed in claim 17
wherein each vane is arcuate and is of similar curvature having a concave side and convex
side from an end view of the guide or support member, and each vane is provided with a slot
and respective outer ends of 10 adjacent connection gdements move in the slot upon pivotal
movement of each vane, and respective inner ends of each vane are pivotably attached to
one or each end'e®RisbPiche eattiereasbatAignekomeNs on daxhaagidhaseuslyir@indbe cutting
aperture for detelnisingrine: lswiigaé pivasal movement of each vane. 19.A method of use of a

cutting device 1Lt a AglReRs M IRNJBRIASH KRG SndOUOMIRG 1.5 WIRIGHARIDR ARG GRT o

of a rotatable elongate carrier to a power tool which’at another end has a guide member

rotatably attach& ISR AL RALIRS VAEY sxsrfing terfRarrdaviy Fomerrivahanaee a
the guide nfemipainohetisineshiehduntiiertidementabis b dredoat) re fieer ¢rainsivessk idgnerisioentizae

the guide memhgihaiosrds JeraiRCheRAOS B IRE AR RS (O ORI JSLANAIMDEIISE SSSIRFBH MB@mber

peripheral spac ween the guide member and the cutting element; (b) operating the
power tool to ca%@g F‘r%tcat#én c?* twgn(r?o(%g‘t?ﬁ%@ Calfier Wherein the guide member rotates along a

surface of the wdrk piéc@biBmhec¥ise ardrbned i@ penthyeiradea skl fadengnddangte
axis of the rotattdie termpal; an@tb@igedtiogs toroaps WrecwaskrplieaabROataundingodavieadcap
method of y4se aha putliRdevrssHRtantialy AR LeEginbefore described with reference to the
accompanying C11.'5(?“/\"n,gsc'ut’(ing device as claimed in any one of claims 1-8 where there is provided an
end cap attached to the carrier at the free end thereof which has a spring located in an
internal bore of the end cap.
13. A cutting device as claimed in claim 12, including a longitudinal pin having a

15  tapered surface and a pair of transverse pins also having a tapered surface whereby the
tapered surfaces of the longitudinal pin and each transverse pin abut each other when
each transverse pin is located in a corresponding notch or groove of the carrier to
securely retain the guide or support member and the cutting element on the carrier.

14. A cutting device as claimed in any one of claims 1-8 wherein there is provided an

20  end fastener at the free end of the carrier which engages with an internal passage of the
carrier to provide a force against a bushing surrounding the end fastener to ensure that
the cutting disc and guide or support member are securely retained on the carrier, and
wherein the end fastener is screw threadedly attached to the internal passage.

15. A cutting device as claimed in any one of claims 1 to 8, including an eccentric cam

25 member defining an internal cavity and an adjustable collar mounted to the carrier and
received within the internal cavity of the eccentric cam member, wherein the cutting
element is moved in a similar direction to provide a spacing between the guide or support
member and the cutting element, which corresponds to a desired wall thickness of a pipe
or sheet being cut in use.

30 16. A cutting device as claimed in claim 15 wherein the adjustable collar has a screw
threaded shank or shaft to which is attached an adjustment nut wherein the shank or shaft
extends through a side wall of the eccentric cam member and actuation of the nut causes
said movement of the adjustable collar relative to the eccentric cam member having an
effective limit governed by abutment of the adjustable collar with end walls of the internal

35  cavity.
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17. A cutting device as claimed in any one of claims 1 to 3, wherein the guide or
support member has a pair of opposed end components and there is also provided an
intermediate assembly of a plurality of pivotable vanes which are each connected at their
respective outer ends by a connecting element or strap whereby each of the vanes are
movable from an inner location to an outer location which define the limits of transverse
dimension of the guide or support member.

18. A cutting device as claimed in claim 17 wherein each vane is arcuate and is of
similar curvature having a concave side and convex side from an end view of the guide or
support member, and each vane is provided with a slot and respective outer ends of
adjacent connection elements move in the slot upon pivotal movement of each vane, and
respective inner ends of each vane are pivotably attached to one or each end component,
and respective inner ends of each vane have an internal aperture for determining the
limits of pivotal movement of each vane.

19. A method of use of a cutting device to cut a work piece which includes the
following:

(a) attaching one end of a rotatable elongate carrier to a power tool which at
another end has a guide member rotatably attached thereto and a cutting element
attached to the rotatable carrier inwardly of the guide member wherein said cutting
element also has a greater transverse dimension than the guide member and is located
closely adjacent to the guide member so as to form a peripheral space between the guide
member and the cutting element;

(b) operating the power tool to cause rotation of the rotatable carrier wherein
the guide member rotates along a surface of the work piece being cut, wherein said
bearing surface is parallel to a longitudinal axis of the rotatable carrier; and

(c) cutting through the work piece.

20. A cutting device or a method of use of a cutting device substantially as

hereinbefore described with reference to the accompanying drawings.





