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This invention relates to a cutting device. It also extends to a cutting
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cutting %Seclf th%%?%&é%%ﬁ%g&ﬁ‘mgo?o%oﬂpggé 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

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

30 guide wheel. These factors in combination mean that in practice there will be gaps
between the internal surface of the pipe and the guide wheel as well as a substantial gap
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

35 unrestrained manner and cause injury and also cause an uneven cut. The cutting wheel
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25  through action by the user can cause a wild and uncontained movement of the power tool
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 described above. It would be
advantageous if a cutter could be devised that could be operated safely with minimal risk
30 of injury to the operator. It would also be useful if a cutter could be devised that could
efficiently and effectively cut a pipe, particularly when access to the pipe is limited.
SUMMARY OF THE INVENTION

According to one aspect of this invention there is provided a cutting device for

cutting a work piece, the cutting device including:



Sparallel to the longitudinal axis of the carrier; (i) a cutting
el enrent having a peripheral cutting edge which cutting elenent is |ocated
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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

20 are only separated by a short axial distance as exemplified above to provide for formation
of the space.

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

25 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
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;

30 (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
comply with all relevant workplace health and safety regulations in relevant jurisdictions;

(c) it is very easy to separate the cutting device of the invention and the pipe
or sheet being cut after use; and



WO 2011/ 014914PCT/ AU2010/ 000981 4 (d)the guide nmenber having a bearing
surface that extends parallel to a longitudinal axis of the carrier and
bei ng spawocdofwamithe cutti ng el enent nmay rotate count ePCTAWbh®/dI8eECt i on
of rotation or in direction of rotation of the cutting el enent which in use
facilitates displacenent of the cuttinQ_device about an interior of a pipe
bei ng cut and 5thus makes the cutting device very efficient in use.
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corresponding pair of keyways on the cutting element.

The cutting device may include a disc on the carrier and fast therewith that
20  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
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.

25 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.
towards the free end thereof, to securely retain the guide or support member and the
cutting element on the elongate carrier.

30 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
defining an internal bore and a spring located within the internal bore. The cutting device
may also include a longitudinal pin having a tapered surface and a pair of transverse pins

35 also having a tapered surface whereby the tapered surfaces of the longitudinal pin and



30The spring clip may have one end renote fromthe pair of end projections
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(ii) a guide or support member located towards the free end of the carrier

15  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
located intermediate the guide or support member and the tool end.
The cutting element may be located closely adjacent to the guide or support
20  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.
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
25 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.
The adjustable collar may have a screw threaded shank or shaft to which is
30 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 cavity.
According to another aspect of the invention there is provided a cutting blade for
35 use with a cutting device for cutting a work piece, e.g. cutting through a side wall of a pipe



The cutting elenent may be | ocated cl osely adjacent to the guide or support

20 menber. The cutting device may include any one or nore of the
f eat ur es WO 20tw1¢utt i ng devi ce defined above accordi ng POTIAIROfVO0EI81 aspect
of the invention. The cutting device may include an eccentric cam
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Respective inner ends of each vane may be pivotably attached to one or each end
25 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
of a cutting device to cut a work piece which includes the following:
(@) attaching one end of a rotatable elongate carrier to a power tool which at
30 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;



Each vane may define a slot and respective outer ends of adjacent
connection elenents may be capable of sliding displacenent in the slot upon
pi votal me0eatti4aft each vane whereby to adjust the di areTau2ofo/0bss1gui de
or support menber. Respective inner ends of each vane nay be
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cutting enent to enable it to cut through the pipe, and
displacing the guide member around an inner surface of the pipe whereby to guide the

cutting element around the pipe while cutting the pipe along a cutting line transverse to
the axis of the pipe.

25 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
circumference of the pipe whereby to cut the pipe through completely and remove the end
region of the pipe.

30 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 guide member may include a bearing surface and displacing the guide
member may comprise contacting the bearing surface with an internal surface of the side
wall of the pipe being cut or an adjacent surface of a sheet being cut.



di spl aci ng the guide nmenber around an inner surface of the pipe whereby to
guide the cutting elenent around the pipe while cutting the pipe along a
cutting Iwoeotwveasaderse to the axis of the pipe. 25Rot aPChpWR2hw/0e98Li er may
conprise rotating the carrier and thereby al so the bl ade at high speed by
operatively coupling it to a power tool Di spl aci ng the gui de nenber
may guide the cutting el enment around the full circunference of the pipe
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pr ecedi ngnventied descrl ption. 10l n the draw ngs: FIG1 refers to an

nbl ed f ' 2t i on;
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cutting dbowse BiKown in FIG 1; 15FI G 3 shows a sectional view of the
i B9 e <1l Flofishs b8 el 614h6 bing BB o Flnich h Sufing'atpe! o
and FIG 4 is a side view of the arrangement shown in FIG 3;

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
20  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
invention;
FIG 8 is an exploded perspective view of a fourth embodiment of the present
invention;
25 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
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 fifth embodiment of the
30 invention;
FIGS 17, 18 and 19 are sectional view of the embodiment shown in FIG 16;
FIG 20 represents an exploded perspective view of a sixth embodiment of the
invention;
FIGS 21 and 22 are sectional view of the embodiment shown in FIG 20;



FIG 5 shows an expl oded perspective view of a second enbodi nent of the

I nvention wherein use is made of a conpression ring; FI GS 6A,
6B and 6Cvanreliggd¢tisonal views of the cutting devi ce shoRQTIAU2810B06981
20showi ng the installation of the end cap to the rotatable shaft;

FIG 7 is an expl oded perspective view a third enbodi mrent of the present
I nventi on; FIG 8 is an expl oded "perspective view of a fourth

Vews of the EBeaTREREoLs slERRUE eergpsci® i s (el BEFEEN MR e
per spect iimventiorew of a fifth enbodi nent of the present invention; FI GS

13, 14 and 15 Frléé%rdf, égaﬁc?géehébggéeny}r&‘fﬁ/ie%s 5fQﬁe Srngﬂh%ﬁf%homqw.lé QSFl G 12,

FIG 16 refers to an’ explo erspective view o enbodi rent of the
30i nventi on; MFIGR71IZerd® afidnthMevaptthsambooimaént\shewn of FIGh23 aithdith emchcas hown
in Fl 1§'mo od: FI G 20 represents an expl oded perspective view of a sixth
enbodP nent oY Ok’he I nvention; FIGS 21 and 22 are sectional view of the
enbodi nent shdWeSi28, F9GRD30 re@e2eni1¢winto didExCTorAlsz0ibothe 00e8tiod for use in FI G

23 repr e%ﬂgfﬁﬁ@%%@@%ﬁ%‘ﬁ%ﬁgﬁ%é M§er-"i ew of the seventh enbodi nent of the

I nventi on; represent front views of the enbodi nent shown
in FIG 23; FIG 31 represb@s2n explagied perspcliveoview\af enmofdlifiedh guidatmoetnipasrfor shown

in FIG Z%Swiﬁmetirh\%n%'rﬂ cap 5renoved;
10 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

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

15 pipe cutting device.

The device 10 includes an elongate carrier in the form of a rod or shaft 12 having a
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

20 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
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
25  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
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

30 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
disc 14 is held captive on the rod 12 by a nut 28 that engages the threaded portion 26 of
the rod 12 with a screw thread engagement. The device 10 includes a pair of lock
washers 30. The washers 30 are arranged on opposite sides of the cutting disc 14 and



FIGS 28, 29 and 30 represent cutting discs for use in the invention for use
in directing dust and swarf away fromthe user; FI G 31 represents an
expl oded woenepeausive vi ew of a nodified gui de nmenber foPCUS@2D1V/00b0S81

i nvention; 10FIGS 32, 33, 34 and 35 show the gui de wheel of FIG 31 and the
dust extractor cutting disc of FIG 30 E?unted to a rotatable shaft; and
FI G 36 shows the cutting apparatus of GS 32, 33, 34 and 35 in cutting a
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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.
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
25 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
cutting disc 14 to the rod 12. The disc 14 is fast with the rod 12 and rotates together with
the rod 12.
30 In the example illustrated, the device 10 is used to cut a pipe 32 below a floor 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 power tool (not shown) to which the device 10 has been attached is operated
to rotate the rod 12 and the cutting disc 14 attached to the rod 12. An edge of the cutting

35 disc 14 is placed against an inner surface 40 of the pipe 32 and first cut 42 is made in a



5 the diameter of the cutting disc 14. The gui de wheel 16 defines a bearing
surface 34 which extends parallel to a longitudinal axis of the rod 12. A
peri pher aWo2pudia486 defi ned between a cutting edge of tRETAURDIONYOBWiLSC 14
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about the longitudinal axis of the pipe during the cutting operation. The guide wheel 16
30 also serves to restrain the device 10 against lateral movement beyond the confines of the
pipe 32 after completion of the cutting operation 32.
It is a further advantage of the described embodiment that, if desired, different
diameters of cutting discs 14 and guide wheel 16 can be mounted on the rod 12 in a

simple operation by unscrewing the nut 28 from the threaded part 26 of the rod 12. With
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wheel 16 to rotate around the longitudinal axis of end cap 22A freely. This force also
prevents cutting disc 14A, end cap 22A and guide wheel 16 from sliding off shaft 12. To
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35 cutter disc 14D. Both keyways 76 and 77 mate with keys 78 on disc 79 integral with shaft



WO 2011/ 014914PCT/ AU2010/ 000981 14 12 to provide a positive force between
the end cap 68 and the cutting disc 14D. Wien first engaging the end cap 68
into the whabti/ai4t he | ocking arns 57A collide wth thecrageosdodsad-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,jhe conbined friction and spring
clip 56A 5 bending forces, the |ocki ng arns 57A begin to displace nornal
toward t f h A with
o nal g Sanfidh Bflufe BE cBeh ¢ end tER oo ind e RN 1987 RER g
spring clfirp ep@Agingdhs teindecapediiinty theostat tiRathel Iacleeg taunpﬁdﬁemlllden\mttsm when
they pre i St r I n h cap 68
further ﬁﬁi%'a%dﬂ t Réqgglsggf(t)mt% éﬁ%\ﬁ’% ||9f2@§ f#t%{et t}eﬂr']sdggo it \ﬁ%%{]ﬂm Iy
engaged, prdsBingHerce orsthalemdyzapeSSpestargewtdaam dhreceombioed trietiomand Isprmgocluprﬁﬁﬁcl ip
D s BANAURE 10,8 R IARAESHEHh BiPR, BESGKEnGn KoL E8heSali b8

per pendi ¢he shraftttﬁ t Woées tref lbclang srmsThifAs meat Wﬂh:@t@@al;grm@ tagraichtbe babe ok haf t
bushi ng u i r

posi 11 ve 1o Rt EPELBIFERA (BORARR) P el bl Belnd el BBRUARS e
shaft keyrajéctioas S8 deenfteet prees afainst She tapeead wialhg4ef grodye 31, tdhattgahe ¢k
shaft 12 t a o 0 r s
S ns CRPSSERdnlo BN B et BB ShaE PR v hE Sabtabt AP el T
t rangDat disereds almays apmsaide ierick pBevidad hyhtaei spnieg ctp 56Aeramlatefd toHie $dpefad

I ncr easi e I f

| ner oasi nelcor BERRL AT, P I b aldelefeib 4 it Surb S BE of e g

oper at i ocap$8svtusknisiperdend@iclr tcﬂmershahexenﬂhw suefate §a@msse$1a§almsmessh£t a
simlar i O~

pring ci'p ez iorfed BRYSS pdits Ml g Phb prdBin S PER ey .

| ocki ng Einakles theaguitirgndisqi 4D 8&8be iy Begagﬁel\nrt:tee 50&ft keyncd.i Ansdderd fpabvée db a

t t

pos! Jbve AL ERELIS, hiPaetl g 08 AN 1 iidndg Aoy Ehd i1 e
col l'i de Wakimgtdrens S7A. tAsptlmaealcdeMatqunnneeases shbtdoeavhe ger8dpetaitfotchivehighoi nt
hen, oo WBRGSRES 0" 650R hOP #9T6h 590 R o 8P MLATRIINTL |
normal t qusdret laepltaantor thea;cu&m@fdltme@halﬁeresze antewrtg dd dweerwrguitadaits| at es

to | - Al t - } d pin 88 via th
e, SN ol APUBC SIS 1 0lnd D ARRGRATPIL PG 0PI B8 via Lhe
t he @pered spn itreyembddipient sBOVBH BEIS HEWI, iansimll@gSartahgeBienTisi shown asiim
di <ol EI
Whon ¢ he 1 aBaals Tl ltc, BRespRbh B J9rf8'fiy pbR P IEBAL BlmiyB8,i3h bl 1"
base of t8l6etrehevretsecmete¢ I8<2rsmg hies Kir anchyed preds. ré}mﬁeladescet o0E cbwtqtln@p fd ns 87

which th 1.8 , f st h
var d aPSAE RERSUPE MBS el AR 48 ot ShhERAG RGP VPR Sl 0
t her e i s eapagips ead pagicBiinte thesbaft 85ty B4 ﬂiedamajed Hm:k'mgrn'mrsagé callides pith tite 86

01170 4 AR ERB D BB LS Ee R M B2, APl hdiivient e Wassing forpe on the end cany

the end &&ps BEgastiharhthe sombnedifiiitionlaad spang hm@hmfettaaneddqcbmgDms§37dm1ircap
f ft.b | nst
the cutt g Rres TRyAAo Rl oot shos WOHe Al 32y Al LRERBRER, Feiies 10
di sc 14Dntto lbrgifudinial dep@agreelntonf theeta@hea‘ot sihreng Z8d @i SBovidm the tveG staredAn
dded f | t : - it
e or ovi geiien thaur, Sb& o SRET6LN wilockila bR 7 ARG IR et R BiPS !
acceBer at8|80as shmmms%@Ssb? 19 ddéssintthen dJeptaccespttaeadonfpoeasmrwmri@g 86rwainish &t es to
the t , e [
14D, ¢ porustl Iheess B B 10nlheNBaR IR R kel R G RRMHeBIET
14D whi | &1 towahiediaseref tMhehaflicavity P dvd sprinpdereshivansldtes R wuz@perlS?and 22
h k
78 " ther ai o retet thatibt oo PeGHIRYIG nd SE8 cBNEANE A ot [PV °
t hread t Hie aeagatgeehafmm n¥\éihribé endhcamed Bdly eﬁg@qdabenetls emay98 pofsltlgetwrtte 12 as

zz(r)e\/\arlver\@ t%yét} #ﬁ&%ggﬁssal é@ﬁ%ﬂﬁa 3&3?%%%/&‘;& %Bﬁs’t%ggg]r-mggorfglsused

to provide a force that encapsul ates the gui de wheel 16 and the cutting
disc 14, by neans of engaging 15 with internal thread 94. The fastener 92
when fully engaged provides a force against a shaft bushing 72A that in
turn translates that force to the cutting disc 14F. This force enables the
cutting disc 14F to fully engage with the key 78 on the shaft 12 and all ows
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In FIG 23 there is provided cutting device 10G having an eccentric
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has opposed end wal I's 103A which det err]’qo.ne the extent of novenent of collar
102 in aperture 103. There is al so shown an attachnent aperture 106 of
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relation to guide wheel 16. Thus the shaft axis may move from a central position shown in

35 FIG 25 to an eccentric position dependent on the number of turns of nut 100 shown in



35curved vane connection conponents 122 are joined to the vane conponents
121 at WD 2011/ 014914PCT/ AU2010/ 000981 17 nmutual |y adj acent ends via a pin
128 showwoOrropitawdiem agai n acting as a pivot point. EaclkCofAlzoroposssnt s 121
and adj acent ends of conponents 122 are joined by a pin 128 which noves in
slot 129. This slot 129 allows the curYﬁd vane connection conponents

122 to nove tangentially to that slot thus maintaining a connection between

h 1. - ' i l. i :
b o] ot SICS TR, S prcsruiey sabSisn SeBin8 Al o s RI8RII%o0uik 1 ng
recesses wieel 03 crteapingla swoncetped feece arbR0d thkhwtatingrshditi12e ThE3nitgrnadinwaiteed i n
housi ' b ' t sk i : 33
and 134, SEBien VEpESHA 28%He Weufpalf o4bhE a NE' (IR onBR0 B VA, kP52
mount ed dnvdephadent DPthierpositioh oheutiingdisd 10F dsishovexinfAGBi2erandizyc 116. This i s

acconplished t : p_ .6 i.n_ El .
In FIG 36 ther“gﬁgésjgglﬂr? r(langéjn g@i %neg?%ﬁsz owm%ioﬂcfl'@d%éq%g&u?}ﬁ F}g%h%”
cutting dherdating praietert®6108Mhrd dhg tinengf deee 089 19 Hehpmadialilne &djhef mredeich t he
cutting li 7 ' r_ W e il dvant age of the
cutting g@?ccéﬁdgi%g\i@ael gﬁl;bg{'/@ﬁ\?ﬁaa%'gggersgﬁncdéca{%d Iﬂ:@(gr awi ngs is that the
gui de or suppdn tFlGettoterd lsashdaver pme faren dlocutting dishel 1g uwhieh whepératién iis of

| ocat ed oy . ' . | S
oper at 1 vastiabheibn B Bk 1. Bettia bR 1 Yal Aolaiiobndiaing g
devi d@ canttibg disuild edvhich & depende0ors tratbtienatmimaetioni. n Thisséutiirgndisn andwiter k

pi ece wh | o ' a L.gh ] i r

W thout BhASSLtAGRES RasryekBis to. iV w3 PG & ub, i hEARTERT WS e
support pudateeidthb\artidiee bging det ane dbworihrohgh apérduresildié adjacemecdshatdiiettor t he
rotational, rdri, Ve, |.& - Nele) . Thj [ much
nore st aaﬂg' z;r'r@c/f %%@gél%cgg? E}éo%ger%g S 'xce(ﬁéxg%&?%edcdﬁu%sf ?ﬁ"é%%?&’éﬁ@h{ %g f%csegr ot
al so hel péthehseuser to nmake a much nore 25 precise and accurate cut with

th t ool [ ' i . i e . dt
Lhe Tt 00l R e BN Pl REGRLTFs LB S 0% STpIRECRAR BRfed 10
hi ghl y déspravizleca tavapreshirs drga thyverdateucantrel 19 ainclitinoediss ély independent bt wi | |

o] ot R BAaen L RIS RO UG O Mell e
vari at i ofeingheit endgown through apertures 114A adjacent deflector vanes 113A.
In FIG 30 there is shown a unidirectional cutting disc 116 which provides a low
20  pressure area close to cutting face 112 independent of rotational direction. This design is
effective to draw the dust and swarf away from the surface of the article being cut and
through apertures 118 adjacent deflectors 117 and thus away from the face of the user.
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
25 120, 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
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
30 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
the vane components 121. The vane components 121 are able to rotate around the pivot
point 127 therefore changing the outside diameter of the vane components 124. The
35 curved vane connection components 122 are joined to the vane components 121 at



30as woul d be apparent to persons skilled in the art, are deened to fall

within the broad scope and anbit of the invention as is herein set forth.
WO 2011/ OWO20IRAIYIAU2010/ 000981 18 CLAIMS: 1. A cutting @®ETiAIR0i0/MOVSdI Ng:

(i)an elongate carrier having a tool end which is engageable with a power
tool and a free end; 5(ii)a guide or swﬁport menber | ocated towards the

free end of the carrier which is rotatably attached to the carrier and

whi oh h .. . . . : Cnal : ¢
o PR BEASGS 21102 U BRIALhEloh il A0l Ml ©
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t han t he 1§Qitdenoventaegeritially &bthat slotrittnig, maintaining @i aonnectjperbgiheerakacp aare

bet wegn t [ edge of the cutting el enent and a bearing surface of

t he ggi dé:gr%lg(r&rﬁ%ﬁrt 1\%%1 ch in use is occupied by that portion of the bl ade

whi ch cuts t hriTheghist diso woovidegli lecatingebrojgcivants. 13060f Bottom disegcodwpoinert H20A

. 'ngi fﬁ‘e’ i SR e BSH ?Ad?ingggce%ééé‘gsg[og@”&?c REMPETEht 436, St WSih Gliient
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123 is contained in housing 132 and actioned by a screwdriver (not shown) engaging slots
133 and 134.
10 In FIGS 32, 33, 34 and 35 there is shown the guide wheel 16A mounted on shaft
12 in combination with dust extraction disc 116. This is accomplished 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
15 in the drawings.

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

20  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
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. It also helps the user to make a much more

25  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
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,

30 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.



3. Acutting device as clained in clains 2 where in the axial distance
between the cutting elenment and the guide or support nenber is 0.5-1.0nm

4. A cuttwagodemioe as clainmed in any one of clains 1-3Pema2dro/mosset ai ni ng
formation 20is |located at the free end of the carrier which has a |arger
transverse dinension than the carrier $9 as to | oosely retain a seat or hub
of the guide or support nenber. 5. A cutting device as clained in claim4
wherein kﬂﬁ“ﬁsrrier has a threaded portion adjacent the retaining formation
and a nut"is threaded onto the threaded portion of the carrier to hold the
cutting dl emertcuting deviceanceliding: 256. A cutting device as clained in any one

of clainms 1-5 wmherej el.on . ' . e
cutting el energ"émde |nr%éi%§%e %agrg%fﬁ aglr? @9%9%%&%8@@%@%‘@@? ¥)ro e? ngotrtl)rng
engagener@ndwiftde eénte key on the carrier. 7. A cutting device as clainmed in

clai m6 having.a paif . rri ' .
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free end e carfrer a an alrgne OVE on e carrier to securel
retailf t leettiogt ¢elemgnieliseineatedonlosdly adjameghte tbarguide member and is of greater

transverse dimension than the guide member thereby forming,

(iv) a peripheral space between the cutting edge of the cutting element and a
bearing surface of the guide member which in use is occupied by that portion of the blade
which cuts through the work piece being cut.

15 2. A cutting device as claimed in claim 1 wherein the axial distance between the
cutting element and the guide or support member is 0.5-5.0mm.

3. A cutting device as claimed in claims 2 where in the axial distance between the
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 is 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 1-5 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
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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 including:

25 (i) an elongate carrier having a longitudinal axis, a tool end 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; and

30 (iii) a cutting element having a peripheral cutting edge which cutting element is
located intermediate the guide or support member and the tool end.
16. A cutting device as claimed in claim 15, including 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

35 moved in a similar direction to provide a spacing between the guide or support member



20 and the cutting el enment, which corresponds to a desired wall thickness
of a pipe or sheet being cut in use. 17. A cutting device as clained in
cl ai m 16 wbhepdimn44ithe adj ustabl e collar has a screw t hr eRdeAhaEvikost shaft
to which is attached an adj ustnent nut wherein the shank or shaft 5
extends through a side wall of the ecc%ntri c cam nenber and actuation of
the nut causes said novenent of the adjustable collar relative to the
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gui de_or uRBRTInCTRINETS 88w Sl 3 RS defelhal B) +2 HheLeliaash, yaneql gy cuate
and i s ofe simlar c&rva?ure havi ng concave si'de and conv sidée from an
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i ncl @fes respecBES oltboanadsyby aWwonaed by lapd¢nRCTE DA DEQ0ead 1 of2the vanes are
movable from an inner location to an outer location which define the limits of transverse
dimension of the guide or support member.
20. A guide or support member as claimed in claim 19 wherein each vane is arcuate
and is of similar curvature having a concave side and convex side from an end view of the
25  guide or support member.
21. A guide or support member as claimed in claim 19 or 20, wherein 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.
22. A guide or support member as claimed in claim 21 wherein respective inner ends
30 of each vane are pivotably attached to one or each end component.
23. A guide or support member as claimed in claim 22 wherein prospective inner ends
of each vane have an internal aperture for determining the limits of pivotal movement of
each vane.
24. A method of use of a cutting device to cut a work piece which includes the
35 following:



(a) attaching one end of a rotatable elongate carrier to a power tool which
at another end has a guide nenber rotatably attached thereto and a cutting
el enent awbDaoched441e t he rotatable carrier inwardly of tRETp20/00893ber
wherein said cutting el enent also has a greater transverse di nension than

t he gui de nenber and is | ocated 5cl oseby adj acent to the guide nenber so as
to forma peripheral space between the gui de nenber and the cutting

el ement ; (b) ' P | : r.ot at i ,
rot at abl e car r(?)er \Aaﬁ%?fﬁﬁi%b %%ngtr}?éergﬁ%%%%%rn 8%%9%?‘%&8ﬁgbﬁ&gﬁg?lg&@%s t t he
wor k pi ecpother regpdclds awbeidei memberd rdie@biyngttaohedl dbereics apdr aldu@tingt element
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wher ei n telemeiiatt® msnd greateyuransvense tdaerssidrothiahdéhel guide tmembeyf andois dedated of
the Cgt t ic%e@'a%ﬁ%@ﬁt 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
10 (c) cutting through the work piece.
25. A method of use of a cutting device according to claim 24, wherein the guide

member counter rotates to the direction of rotation of the cutting element.



