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UNDERCUTTING TOOL

FIELD OF THE INVENTION
The present invention relates to an undercutting tool. In some embodiments, the
invention is directed to an undercutting tool for producing undercuts in pilot bores in
concrete, cement, rock and the like, although the scope of the invention is not

necessarily limited thereto.

BACKGROUND
Undercutting tools are available in the marketplace and are used to produce undercuts

in bore walls of concrete and the like.

Existing undercutting tools are complex and usually have a lot of moving parts to be
able to adequately undercut a bore by forcing the cutting part against the bore wall.
For example US patent 4,502,554 discloses a rotary power tool for reaming frusto-
conical undercuts into cylindrical holes by forcing cutting blades outwardly using a

ram, to undercut the wall of the hole.

A problem with existing undercutting tools is that the time taken to undercut a hole
can be relatively long, as some of the tools require constant re-adjustment by an

operator.

In some instances the undercutting tools use off-centre rotation to achicve an
undercut. The problem with these undercutting tools is that they require specialised

adapters to align the undercutting tool with the bore to be undercut.

Another disadvantage with existing undercutting tools is that the complex
mechanisms used to force the cutting part against the bore wall have to be disengaged
before the tool can be removed from the bore hole, which is time consuming and in
some instances can lead to tools becoming stuck in the bore. Safety is also a great
concern with existing undercutting tools, with many operators leaving the tool
attached to the drill while the tool is being adjusted. Accidental activation of the drill

in these circumstances can lead to serious injuries.

RECTIFIED SHEET (RULE 91)
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It is an aim of the mventxon to provrde an undercuttmg tool which overcomes or

ameliorates one or more of thc dlsadvanlages or problems descrlbed above or which

.at least pro,y1des the ccnsurrrer.wl,thsa useful CthCQq_.

It will be clearly understood that any Are'f'erence- herein to background material or

“information, or to a prior publication, does not constitule an admission that any

material, information or publication. forms part of the common general knowledge in

the art, or is otherwise: admissible prior art, whether in Australia or in any other

country.

" DESCRIPTION OF THE INVENTION

According to a first embodiment of the invention, there is provided an undercutting

tool for producing an undercut in a bore, the undercuft’ing tool comprising a tool body,

. which ean be at least partlally mseﬁed into the bore that is to be undercut, at least one
15

__dlsplaced outwardly by cenmfugal force when the undercuttmg tool is sufficiently

wedge moveably attached to the tool body such that the at least one wedge is

g surface that Is d;splaced oulwardly as the at least one

; ”wedge 1s drsplaced outwar_ y and is adapted to cut 1ntc thc borc that is to be undercut

20

25

30

Refcrcnce to “wedges” herem can also refer t0.0n¢ wcdge Referencc to ¢ cuttmg

surfaces” herein can also refer to orie curtmg surface '

In orie ernb‘odim‘ent, the vt'ool body may»'be adabted.to ccrmect to- a shaft. VN'ormally the

* tool body will have a threadcd*porti‘on to atfach Ic; a corresponding 'threaded part on

. the shaft. The tool body may be ‘bolted; coupled, fixed, hel locked mounted,
| ‘secured welded and/or have any stitable type of attachment means to the shaft. The

-shaﬁ may be attachcd to'a “drill; cuttmg machme or the like. Altemanvely, the tool

: body may bc adaptcd to attach to a drrll cuttmg machme or the like. The tool body is

normally made of' a suita metalhc matenal Altemanvely the tool. body may be
imade from an alloy, polymer ccram]c composne and/or any matenal accordmg toa
suitable’ materrals selectlon chart. The tool body may have .one or more connection

pomts to allow one or more wedgcs to be attached to ‘the tool body.

PCT/AU2011/000522
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.The extensron of the wedges may also

- The tool body is norm‘allly.'sob'_stantlally cylindrical:in shape. Alternatively the tool

body may have a shape that is 'substan.ti'a.l:ly annular, conical, elliptical, oval, -

rectangular, round, square, triangular, a polygon in cross section and/or the like, The

- undercutting tool should be able to rotate in the-bore that is to be undercut. The tool

body is normally at least pamally tubular. Alternatwely the - tool body may be

_ substanttally solid. The tool body may hdve -one -or more connect1on pomts to enable

wedges to be attached to the tool body The connection pomts may be holes, threaded

v bores, slots, openings and/or the ltke m e tool body Altemanvely the connection
'pomts may be arms, fingers, couphng ,m-embers, supports, __pro;_ec_ttons and/or the like

-on tlle.too,l bodfy; - S ' s

‘In one embodimerit; the wcdges may be replaceable The wcdges may be restucted

from excess plvotmg, shdmg, bendmg and/or the like so- that the wedges only cxtend

to.a, deslred amount, Normally the wedges are restrlcled from excess prvotmg, slrdmg

. ‘bending; and/or the like by part of the tool body abuttm;, the wedges and/or connecting

: porttons of the. wedges once -the wedges have extended the desired amount.

Alternatlvely the tool body - may have proyectxons that are adapted to restrict the

- wedges from excess plvotmg, slldmg, bendmg and/or the like. The prolecttons may be

: dd_] ustable to adjust’ the amount that the wedges can extend

"vfcontrolled by controllmg the speed of

e rotatton hete the centrrfugal forces act agamst the gravrtauonal forces on. the wedges'

25

30

~and the wedges extend s 'the. rotatlon is mcreased Normally, when the uttdercuttmg

tool i net rotatmg and in‘an upright posmon (1 e. “the wedges are. at the lower.end of

the tool) and there are no other forces acting on the wedges the wedges will be-in a

: .retracted position due. to the wedges: being able to pivot, slxde bend- and/or the like,

and due to the lack of centnfugal forces biasing the wedges outwardly and/or the

wcrght of’ fhe wedges (l €: gravrtauonal forees. brasmg the wedges: downwardly) this

retracted position allows the undercuttmg tool 10 be lowered mto a bore. The wedges
may also be bxased mto the retracted position. by sprmgs wheri the tool is not. rotatmg,

this may aid insertion of the tool into a bore.

PCT/AU2011/000522
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The wedges are.n(')rmally made of a suitable hard metallic material. Alternatively the
wedges may be made from an alloy, polymer, ceramic, composlte and/or any material

according to a suitable materials selection chart.

In one embodiment, the wedges may have one or more connecting portions. The one |
or more contecting portions on the wedges may be connected to one or more
connection points on the tool body. Normally the connecting portions and connection

points are connected using a connecting nl_ember sueb' as a pin, split pin, bolt, cable

‘claimp, coupling, dowel, "hook; keeper, rivet, screw, fastener and/or the like.

Alternativel’y the w'edges and the tool body can be connected together using a-captive

. larrangement slxdmg joint, hmge flexible matertal weldmg and/or the like. Preferably_
- once connected the wedges can still move; for example pivot, shde bend and/or the. .
. like relauve to the body. The advantage of havmg individual wedges is thdt they can
| .be rcplaced The connectlon pomts connectmg pomons and/or connectmg member
o are normallv of’ sufﬁcxent size and strength to overcome any forces that are -

encountered:

In another embodlment the wedges may be mtegrallv formed W1th the tool body The

- material of the tool body and the wedges may bc flexible enough to allow the wedges
”vto exparnd. Alternatlvcly, the matenal between the wedges and the tool body ‘may be _

'sufﬁuently ﬂex1ble to allow the- wedges to cxpand The wedges may have a shaped

'ivs:}and the- tool body whlch allows the wedges o -expand

. ’.whllst st1ll p10v1d1ng suﬁlcient strength The shaped seetion between the wedg,es and‘

the-tool. body- may be’ narrowcr than the wedges

Ih one ernbodlment' the cuttlng surfaces may’ mclude one’ or more abraswe pads.

Normally, the cuttmg surfaces are dlamond abraswe pads The cuttmg surfaces may

 ber tungsten pads The cumng surfaces may be made from abrasxve matcnal such as.’

mineral abrasives, stone abraswes ‘metal abrasxves natural abraswes synthetlc

abrasives, bonded abraswes, coated abrasives and/or the like. Alternatively the cutting

surfaces may be made from a hardened material such as a metal, alloy, ceramic and/or

~any material according to a suitable materials selection chart. The cutting surfaces

may have serranons pro;ec'nons sharp edgcs work. hardened edges and/or the llke

The cultmg surface may be heat, treated and/or hardfaced

PCT/AU2011/000522
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) ‘«surfaces when the undercuttmg tool

In. one embddiment,' the cutting surfaces may be. attached to the wedges. The cutting

~ surfaces may be bohded, brazed, welded, clamped, glued, fastened and/or the like on

to the wedges. Alternatively the cutting surfaces may be rctained by the wedges.

In another embodiment, the cutting surfaces may- be integrally formed as paﬁ of the
wedges. The wedges may be shaped to provide cutting surfaces. The wedges may be

adapt’ed to be.cutting surfaces. The 'weid'ges may be the cutting surfaces The wedges

may be’ ‘made from abraswe material such as mmeral abrasives, stone abrasives, metal

abraswes natural abraswes synthet;c abraslves bonded abrasives, coated abrasives

. and/or the like. Alternatively the wedges may be made from a hardened materidl such
as a metal ‘alloy, ceramic and/or- dny material accordmg to a.suitable materials

- selection’ chart The wedges . may have sexmhons pro;cctxons sharp edges work

hardened edges and/or the like. The _wedges may be’heat, treated and/or hardfaced.

;~:rotanng dxsplace the wedges and/or cuttmg_

'surfaces outwardly ‘An incréase in rotatlonal speed w1ll mcreasc the centrlfugal _

iorces Normally, the angle between the. wedges and- the too] body increases as the
wedges. aré dlsplaced due "to increasing centnfugal forces. . The ang]e between the

wedges and the toolgbody 1s:-r_10rmally_closeto 0 degrees at rest. Aher;nativcly the

I angle betweer! ’t_hé tool body and the wedges may be closer {6 180 degrees at rest and

the angle between the wedges a_nd_’the‘tool-:body decr(::_ascs'as'the wedges are displaced

due to increasing centrifugal forces. Preferably, the undercu‘ttir_ig tool is r_o’taieda;’a‘

_speed to prdxfi'dé sufficient 'centrifqgal_ force to displace the wedges outwardly with

sufficient force to férm the uridercut. The undercut forméd'by the undercutting tool

will- normally be of a frusto-comcal shape due to the ‘manner in Wthh the wedges

' and/or cutting sur deCS are dISplaCCd outwardly

The unhdercutting tool of the present invention may be used to undercut materials such

as concrete, cement, rock, plastics, polymers, ceramics, masonry, wood, metals, bone;

, g'l:ass, composites, rubber and/or the like.

PCT/AU2011/000522
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The. under_‘cutting toal of tlte presentf iinven_t'_ion"may be used with a.dri]-l,' hand driH,
t?grger_ drill, larger rig, cutting vm'aChir"-ie-,.mac_ﬁinin'g"‘tco.l and/or the like. The drill, rig,
machine or the like may be attached .to the structure that is to be cut and/or may

otherwise be ‘shppo‘rted to resist the torque created by cutting.

The ‘undercutting tool of the present invention may be of any suitable size. The

- undercuttmg tool is normally relattvely large compared to drill bits that fit a stcmdard

v .drtil as the centnfugal forces have to be sufﬁcxent to cut the material to be undercut

However ‘the undercuttmg lool may also be of a smaﬂer size, in thls case, the

rotatlonal speed of the undercuttmg tool may. need to. be increased to prowde _

: sufﬁment centrlfugal foree..

The undercuttmg tool of the present mvenuon may be conttolled using any suitable
I:jvcontrol method to ad]ust the speed of rotanon of the. undercuttmg too] in order to
157 'fcontrol the angle of the wedges and/or the ccntrtfug,al force

_ 7Some beneﬁts of the undercuttmg too] of the present mventton mclude the Followmg

’ Reduced costs
Durabxhty,
Less. moving parts 7 _
Construction sunphﬁcatlon, : .
_Ease of assembly,

Safer operation; and -

~ o ‘sn- 4> W

Ability to epetate under most eond'itions;

BRIEF DESCRIPTION OF THE DRAWIN(:S

One or more preferred embodrments of the 1nventton wrll now be descrtbed by way -

of examplc only, w1th reierence to the accompanymg drawmgs in whtch
h "Figure ] 1is a view ofan undercuttmg tool.
Fi igure 2 is'a view of an undetcutting'tool connected fo-a shaft .
Figure 3 is.a view of an undercutting t tool with wedges ina rctracted posmon
_ Figure 4 isan underneath view of an undercuttmg tool
hgure 5 s a v1ew of an undercuttmg tool w1th wedges ind dlsplaced posmon

:thure 6 xs a: vxew of a shaft adapted to attach to the undex cuttmg tool. .

PCT/AU2011/000522
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o BEST MODE
With reference to Figure 1, there 1s shown an undexcuttmg tool 10 havmg atool body
12 -and connected to six wedges 12. The connectlon points 14 on the tool body 12 are - |
attached ‘to the connecting .pomons_2-8 of the wedges 12 by connecting members 16. -

The connecting members 16 are sli'ght]y ’defomled at the ends to prevent them from

. commg lose from the connecnon pomts 14. Cut‘ung surfaces 26 are atLached to the

wedges 12

- Figure 2 shows an unde[CUtting-iool': 10 attached to a shaft 20. as the undercutting tool = -

10 rotates, the wedges 24 are forced _outwatd increasing ,vth'e. anﬁle 30 between the toc!

» .body 12 and the wedges 24. The angle 30 of the \\redges 24 as shown in figure 2

would be equivalent:lo a medium rotational speed of the undercutting tool. Normally

the undefcutting tool 10 would be attached to a drill ot the like(not shown) and.

lowered into a bore (not shown) the wedges 24 would be in a contracted position

S .115'

20

25

30

-A“O\Vlng the undercuttmg tool 10 t:o be ]owered mto the bore. Once in, posmon the
:-undelcuttxng ool lO would be rotated cauSmg the wedgcs 24 to be dlsplaccd-
‘ outwardly due to the centnfuga! forces causmg the cuttmg, surfaces 26 to cut into the_‘ '

- wall of the bore (not shown) T he speed of the undercuttmg tool would be com:rollcd

to ensuxe thal the wedges 24 are dlsplaced outwardly toa sufﬁcxent angle Afler the
bore has been undercut 1he wedges 24 ‘will be at-a des1red ang,]e and rotatmg freely.

Once the: undexcuttmg tool ‘has. stopped rotatmg, the wedges will be m the rctractcd

u_:posmon and the tool can be removed from the undercut bore The wedges 24 are
' fnormally at an angle close 16 0 degrecs at rcst thlS angle then mcreases as the-

'undercuttmg toal. 10is rotated..

- Figure 3.shows an undercutting teol 10 with a th.f_e’,aded portion 18. The threaded--.‘

| portion 18 enables the undercutting tool: to be attached to a shaft 20 (as shown in-

figureé 6) which h'a's a .co'rresponding threaded bore 22 (as shown in figure 6). The

" wedges 24 are in a partially retracted position.

: Figure 4:shows éﬁ nndefcﬁﬁin:g'tool 10 w’ii'h'VWedges'Zﬁ plvotabiy atteehed o the tool - - _

body 12 The connectmg pomons 28 of the wedges 24 are- attached to the connection

| pomts 14 of the too] body 12 by connectlng members 16.

PCT/AU2011/000522
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~;Re'ferenee -l-‘hrou:gh'out; ’t'ih:is" 3

means that ‘a partlcular featur

Figure S shows an undercut-ting tool 10 with cutting surfaces welded onto the wedges
24 The wedges 24 which aie p1votably attached to the too] body 12. The wedges 24

are in an outwardly dlsplaced posmon

The. foregoing embodiments are illustrative only of the principles of the invention, and -

“various modifications and changes will readily occur to those skilled in the art. The
‘invention is capable of bcmg practiced and carrled out in various ways and in-other

.‘_embodlments lt 18 also to be understood ‘that’ lhe termmology employed terein is for ,

the purpose of description andv,.should no;-be x_egarded as llml.t.mg.

derivatives in'cl-uding compnses and comprlse " include each of the stated integers

but does not exclude the mcluslon of one or more- funhcr integers.

‘bodn'nent or “an embodlment

structure or characterlstlc descrlbed in connectlon

w1th the embodlment is mcluded in at least one embodlment of: the present mvermon

. Thus, the appear-ance of the’ phrases “In: one embodlmont 'm an embodlmenl

various places 1hroughout thxs spec1ﬁcat10n are not necessa;rxly all referrmg to the

i-same embodlment Purthermore the partxcular features stmctures or charactenstlcs

,,_may be combmed ini any su1table':_ anner m oné: ot more combmanons

In complianice W'i-t‘ll' the statute, '-"vtlfi'e'f'iﬁyentlon has been"des'c-ri'bed in ‘lianguage mote or
"-less specxﬁc 1o’ structural or methodlcal features. - It is to be undétstood that the
invention is not limited to spe01ﬁc features shown or described. smce the means herem

deseribed comprises preferred forms of - puttmg the mventlon mlo effect. ‘The*

mvcnuon is, therefore clalmed in any of its forms or mod1ﬁcat10ns w1thm the proper
scope of 1hc appended clalms (1f any) appropnalely mterpreled by those skxlled in the
art.

PCT/AU2011/000522
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Claims:

1.

An undercutting tool for producing an undercut in a bore, the undercutting tool comprising:

a tool body having a defined cross-sectional profile and having one or more
connection points provided on a terminal portion of the tool body, which can be at least
partially inserted into the bore that is to be undercut;

at least one wedge positioned substantially within the cross-sectional profile of the
tool body in a first configuration, each wedge having a connecting member configured to
pivotably attach the wedge to a respective connection point of the tool body with a pivot pin
assembly; and

at least one abrasive surface attached to an outer surface of the at least one wedge;

wherein, in a second configuration, the at least one wedge is displaced outwardly by
centrifugal force due to rotation of the undercutting tool to a maximum displacement angle
defined by the shape and configuration of the respective connection point; and

wherein the at least one abrasive surface is adapted to grind into the sides of the bore

that is to be undercut as the at least one wedge is displaced outwardly.

An undercutting tool as claimed in claim 1, wherein the at least one wedge is attached to a

lower end of the tool body.

An undercutting tool as claimed in claims 1 or 2, wherein the at least one abrasive surface is

part of at least one of the at least one wedge.

An Undercutting tool as claimed in any one of the preceding claims, wherein the undercutting

tool has two or more wedges.

An undercutting tool as claimed in any one of the preceding claims, wherein the undercutting

tool is adapted to form a substantially frusto-conical undercut in the bore.

An undercutting tool as claimed in any one of the preceding claims, wherein the at least one
wedge and/or parts thereof abuts the undercutting tool and/or parts thereof once a desired
outwardly displacement of the at least one wedge is achieved, to prevent excess undercutting

of the bore.

POOS
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Figure 1

10\

12




WO 2011/137494

20

2/6

Figure 2
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Figure 3
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Figure 6
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