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,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




woO 2011/137494 A9 |{WI MUY RA 0 A A P A ORA A

CA 02797744 2012-10-29

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
10 November 2011 (10.11.2011)

(10) International Publication Number

WO 2011/137494 A9

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

International Patent Classification:
B23B 51/00 (2006.01) B23B 51/10 (2006.01)

B26D 1/15 (2006.01) B26D 1/30 (2006.01)
E21B 7/28 (2006.01) E21B 10/32 (2006.01)
B23B 51/02 (2006.01) B26D 1/14 (2006.01)
B26D 1/153 (2006.01) B26D 3/00 (2006.01)

E21B 7/30 (2006.01)

International Application Number:
PCT/AU2011/000522

International Filing Date:
5 May 2011 (05.05.2011)

Filing Language: English
Publication Language: English
Priority Data:

2010901964 7 May 2010 (07.05.2010) AU

Applicant (for all designated States except US):
OBELIX HOLDINGS PTY LTD [AU/AU]; Level 10,
168 Walker Street, North Sydney, New South Wales 2060
(AU).

Inventor; and

Inventor/Applicant (for US only): KELLY, Pat
[AU/AU]J; Level 10, 168 Walker Street, North Sydney,
New South Wales 2060 (AU).

(534) Title: UNDERCUTTING TOOL

o, o

(74)

(81)

(84)

Agent: CULLENS PATENT & TRADE MARK AT-
TORNEYS; Level 32, 239 George Street, Brisbane,
Queensland 4000 (AU).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
/M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

[Continued on next page]

Figure 1

(57) Abstract: An undercutting tool for producing an undercut in a bore, the undercutting tool comprises a tool body, which can

be at least partially mserted into the bore that 1s to be undercut, at least one wedge moveably attached to the tool body and having

at least one cutting surface. The at least one wedge 1s displaced outwardly by centrifugal force due to rotation of the undercutting

tool. The at least one cutting surface 1s adapted to cut into the bore that is to be undercut as the at least one wedge 1s displaced out-
wardly.
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1
UNDERCUTTING TOOL

FIELD OF THE INVENTION
The present invention relates to an undercutting tool. In some embodiments, the
invention 1s 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 achieve 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 1instances 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

1n these circumstances can lead to serious injuries.

RECTIFIED SHEET (RULE 91)
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It is an aim of the mventron to provrde an undereuttln;, tool which overcomes or

| amchorates one or more of tho drsadvantages Or problems descrrbed above or which

Lat ,least-pro.yldes t_he eonsumer;'_wl-th r‘a'useful CthCQa

1t will be clearly understood that any reference herem to background material or
_1nformat10n or to a prior publ1eat10n does not constitute an admlssron that any

material, information or publleatlon 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 INVFNTION

According to a ﬁrst embodlment of the invention, there is prowded an undercutting

tool for producing an undercut in a bo"re the unde.r-e.uttmg tool comprising a tool body,

. which can be at least partlal]y 1nserted into the bore that 1s to be undercut at least one
15~

_dlsplaced outwardly by centufugal force when the undereuttmg tool is sufﬁexently ._

'wedge moveably attaehed to the tool body sueh that the at least one wedge 1s

.rotated -and’ at least orie. euttmg surface that IS dtsplaeed outwardly as the at least one

i : "wedge 1s drsplaced outwardly and is adapted te cut lnto the bore that 1S 10 be undereut

20

30-

Reference to. “wedges” herein .can also refer to.one wedge: Reference to “cutting

surfaces” herein can also refer to orie cutting surface.

In one ernb‘odim‘ent- the todl body may' be adapted to connect to-a shaft. Normall'y the
- tool body wﬂl have a threaded portion to attach to a corresponding threaded part on

25

the shaft. The tool body may be bolted eoupled frxed, held loeked mounted

.seeured welded and/or have any suxtable type of attaehment means to the shaft. The
-shaft may be attaehed to'a drill, euttmg maehme or the hke Altematwely, the tool

B body may be adapted to attaeh to a dnll euttmg maehme or the hike. The tool body 1S

normally made of a surtable metallrc rnaterral Altematlvely the tool bedy may be
made from an alloy, polymer eeramle composrte and/or any matenal aecordmg to a
surtable materrals seleetron ehart The tool body may have .one or more conneetlon .

pomts to allow one ,oram.ore wedg_es to be dttached to the tool body.

PCT/AU2011/000522
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- porttons of the wedges once the wedges have extended the' desired amount.

20

The tool body 1S normaﬁll'y.'sob'_stan-tially cylindrical: in shape. Alternatively the tool

body may have a shape that is 'sdbstan.ti.a_l:l'y annular, conical, clliptical, oval,
rectangular, round, square, triangular, a polygon in cross section and/or the like. The

. undet‘eutt'ing tool should be able to rotate in the‘-bore-that is to be undercut. The tool

body 1s normally at least pamally tubular. Alternatwely the . tool body may be
substantlally solid. The tool body may have one -or more: connectlon pomts to enable

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

| bores, slots, openings and/or the llke m the tool body Alternatwely the connection
'pomts may be arms, fingers, eouplmg members supports pTOJf:CllOIlS and/or the like

:onthetoolbody | o ",' °_' o e

'ln one embodlment the wedges may be replaceable The wedges may be :restucted
from excess pwotmg, shdmg, bendmg and/or the llke S0 that the wedges only extend
to-a deslred arnount Normally the wedges are restrxcted from EXCEsSS plvotmg, slldlng '

'bendmg and/or the hke by part of the tool body abuttmg rthe wedges and/or connecting

Altematlvely the tool body - may have pI‘OjCCthI‘lS that are adapted to restrlot the

wedges from excess plvotmg, 11d1ng, bendmg and/er the like. The prOJecttons may be

) ad I ustable to adJ ust the amount that the wed ges ean extend

" -The extensxon of the wedges may also be controlled by controllmg thc speed of

L rotatton here the centnfugal forces act agamst the: gravxtatlonal forces on the wedges

25

30

- and the wedges extend a5 thc rotatton is mcreased Norrnall}’> when the undercuttl ng

.

tool is not rotatmg and. in an ‘uprlght posmon (1 e. “the- wedges are. at the lower end .of

the tool) and there ar¢ o other forces acting on the wedges the wed ges W‘lll be in a

'.retracted position due. to the: wedges: being able to pivot, slxde bend- and/or the like, |
~and due to the laek of cenmfugal forces blasmg the: wedges outwardly and/or the .

| wmght of the wedges (1 €:; gravxtattonal forces b1asmg the wedges: downwatdly) this

retracted posmon allows the undercuttmg tool to be lowered 1nto a bore.. The wedges

may also be_b,lased. into .the retracted p_osttton- by springs when-th.e_too:l is not rotating,

this may aid insertion of ‘the tool into a bore.
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The wedges are normally made of a su1tab]e hard metallic material. Alternatlvely the

wedges may be made from an alloy, polymer ceramlc comp031te 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 connecting portions on the wedges may be connected to one or more
connection points on the‘ tool body. ‘N’ormally the conneet-ing portions and connection

pomts are connected usmg a connectlng membel such as a pm spltt pin, bolt, cable

'c'lam_p, cou.p'lmg',-- -dowefl',_ h0.0k',‘ -,kee.per.;,. | rivet, screw, fastener and/or the like.
| At‘ternati\_felfy the wedges and the tool body can be connected together using a -captive
. '. arrattgement sl'id;i‘=n*gjoin'ti htnge flexible material-‘Wer‘ing' and/or the like. Prefe'rably_
. once connected the wedges can still move, for example pwot shde bend and/or the. N
like relatwe to the body The advantage of havmg individual wedges is that they can

' ‘be GClaced The connectlon pomts connectmg portlons and/or connectmg member

are .no.rmal.ly of’ sufﬁ-cren:t sr-z,e and -str_ength to overcome any forces .that are

encountered.

In another embodrment the wedges may be mtegrallv formed wrth the tool body The

j material of the tool body and the wedges may bc flexible enough to allow the wedges

to eXpand Altematlvely, the materlal between the wedges arid the tool body may be

.'sufﬁmently ﬂexxble to allow the wedges to eXpand The wedges may have a shaped
i ;sectron between the wedges and the too] body whrch allows the wedges to ‘expand
‘-whllst stlll provrdmg sufhcrent strength The shaped section between the wedges and'

the tool. body- may be narrower than the wedges

In one embodrment the cuttmg surfaces may’ mclude one’ or more abraswe pads.

Norma!ly, the cuttmg surfaces are dlamond abrasrve pads The cuttmg surfaces may

be: tungsten pads The cuttmg surfaces may be made from abraswe matenal such as.

mineral abrasives, stone abraswes ‘metal abrasrves natural abraswes synthetlc

abrasives, bonded abrasrves, coated abrasives and/or the like. Altemanvely the cutting

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

“any matenal accordmg to a suitable materials selection chart. The cutting surfaces

may have serratlons prOJecnons sharp edgcs work hardened edges and/or the hke

The cuttmg surface may be heat treated and/or hardfaced

PCT/AU2011/000522
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In one embodiment, the cutting surfaces may be attached 1o the wedges. The cutting

- surfaces may be bondcd, brazed, welded, c,lamped; 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 part of the

wedges. The wedges may be shaped to provide cutting surfaces. The wedges may be

'ad'aptred to beicuttiing;su'rfaces. The wedges may be the cutting surfaces. The wedges

may: be.made from abrasive material such as mineral abrasives, stone abrasives, metal

abrasives, natural abrasives, synthetic abrasives, bonded abrasives, coated abrasives

~and/or the like. 'A‘lternati'vely the wed ges may be made from a harden‘ed materid] such

‘as a metal allov ceramic and/or any material accordmg to a.suitable matenals

- selection’ chart The wedges may have serratlons prolectxons sharp edges work

hardened edges and/or the. llke The wedges may be heat tteated and/or hatdfaced

' '.,In one embodlment the centnfugal forces actmg on . lhe wedqes and/or the cutting
| ;.-'-.surfaces when the undercuttmg tool 18: rotatmg dlsplace the wedges and/or cutting

i-surfaces outwardly An incréase in rotatlonal speed w1ll mcrease the centrlfugal

forces. Norma].ly,.. the. angle betwe_en the.wedges and- the too] body increases as the
'wedges. '*at:-e' d‘ispl'ac'ed due "to, i-nCreasing- cent-r.ifugal 'force“s " The angle 'hettueen- the

wedges and the tool body is' normally close to 0 degrees at rest. Alternatwely the

:-'ang]e bctween the tool body and the wedges may be closer i 180 degrees at rest and

the angle between the wedges and the tool body decrcases as the wedges are dlsplaced

due to tncreasm:g centrifugal forces.-Preferably the: undercu.ttlng. tool is ‘rotated at’a.

_specd to provlde sufficient centnfugal force to displace the wedges outwardly with

sufﬁ01ent force to form the undercut. The undercut formcd by the: undercutting tool

will normally be of a frusto-comcal shape due fo the mannet in Wthh the wedges

“and/or cutting sur faces are dlSplaCGd outwardly

The undercuttmg tool of the present mventton may be used to undercut materials such

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

| glzass, composites, rubber and/or the like.

PCT/AU2011/000522
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The undercuttmg tool of the present mventlon may be used with a. drrll hand drtll

larger drill, larger rig, cuttlng machifie, machlmng tool and/or the ltke ‘The drill, rig,
machine or the like¢ may be attached .to the slructure that is to be cut and/or may

otherwise be supported to resist the torque created by cutting.

The undercuttmg tool of the present 1mfentron may be of any sultable size. The

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

. drrll as the centrrfugal forces have to be sufﬁcrent to cut the material to be undercut

However the undercuttmg tool may also be of a smaller size, in thls case, the

_.-rotatlonal speed of the undercutnng tool may need to. be increcased to prowde

- sufficient centrlfu-gal foree..

- The undercuttmg tool of tl"'e present rnvenuon may beé controlled usmg any suitable

ontro] method to ad]ust the Speed of rotatton of the. undcreuttmg tool 1in order to .

Some beneﬁts of the undercutttng tool of the present ifive ention. rnelude the followmg

1. Redueed costs

. :Durablltty,.‘_ |

.Less movrng parts;
Constructron stm hﬁcatton

. ,Ejase .o_f._-assem.bly_;'-

Safer operation;and - -

=N w«e ol o

Ability 1o eperate under most conditions.

BRIEF DESCRIPTION OF THE DRAWIN(JS
One or more preferred embodtments of the mventton wrll Nnow be descrrbed by way
of example only, wrth reierenee to the accompanyrng drawmgs m whlch
Frgure 1 15 a vView of an undercuttmg too] |
F igure 2 is'a view of an undercutting'tool connected {o-a shaft
Figure 3 is a view of an undercutting 1 tool with wedges Ina retracted posltlon
. _l*tgure 4 isan underneath view of an undercuttmg tool | '
Prgure 5 18 a VleW of an. undercuttmg tool wrth wedges ina dlsplaoed posttron

:Frgure 6 1s a vrew of a shaft adapted to attaeh to the under cuttmg tool.

PCT/AU2011/000522
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| 'BEST MODF
With. rcference to Flgute L, there IS shown an undercuttmg tool 10 havmg a tool body

12 and connected to six wed ges: 12 The connectton points 14 on the tool body 12 are - '

‘aftached to the connecting .porttons_Z-S- of the wedges |2 by connecting members 16.

The conhecti_ng‘ members 16 are slightly deformed at the ends to prevent them from

coming lose from the connection points 14. Cutting surfaces 26 are attached to the

wedges 12. '

| -hgute 2 shows an undercuttmg tool 10 attached to a shait 20. as the undercuttmg tool *

10 rotates, the wedges 24 are forced outward increasing the angle 30 between the tool

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

would be equwalent 10 a medium rotattonal speed of the undercutting tool Normally

the undercut—tmg tool 10 would be .attached to a drill or t-he like(not shown) and

20

25

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

-.allowmg the undercuttmg tool 10 to be ]owcred Jnto the bore Once n, posrtron the
-:unde1cuttmg tool 10 would be rotated cauSmg the wedgcs 24 to be- dlsplaccd'-
: outwardly due to the centrtfugai forces causmg the cuttmg surfaces 26 to cut into the_‘ |

wall of the bore (not shown) T he speed of the undcrcuttmg tool would be controll d

to ensute that the wedges 24 are drsplaced outwardly to a sufﬁcrent angle After the
bore has been undercut the wedges 24 will be at-a desrred ang:,le and rotating freely.

Once the undelcuttlng -too] has stopped rota-t-mg, the wedges will be m the rctracted.

"-.:jposmon and the tool can be removed from the undercut bore Thc wedges 24 are

'_'nomral]y at an angle close to 0 degrecs at rcst thts angle then mcreases as the-.f

undercutting tool. I-O 1$ mm@d-— o

. Figut'e 3.shows an -u‘rt.dercjuttirig" tool 10 ‘with a thr_eaded ‘po.rtion 18. The threaded .

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

figure 6) which has a .co'rrespondiug threaded bore.22 (as shown in figure 6). The

" wedges 24 are ini a partially retractéd position.
o 'thure 4- shows an undercutttng tool 10 with wedges 24 pwotab]y attached to the tool- -

body 12 The connectmg porttons 28 of the wedges 24 are’ attached to the connectron

| pomts 14 of the tool body 12 by connecttng members 16.

PCT/AU2011/000522
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Figure 5 shows an undercutung tool 10 with cuttmg surfaces welded onto the wedges

24 The wedges 24 which are prvotably attached to the too] body 12. The wedges 24

are in an outwa:rdly drsplaced position.

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

various rnodrﬁcalrons and changes will.readily occur to lhose skilled in the art. The
| mvenuon is capable of bemg practrced and carrled out in various ways and in-other
',embodlments. [t 1s al_so-to be 'understood:;tha'l' the 'termr_nolo.gy employ-ed Herein is for |

the purpose-of description and should not be regarded as limitirig.

derivatives mcludmg comprrses and comprlse 1nclude each of the stated mtegers;

but does not exclude the mcluslon of ¢ one or more- furlher mtegers

_-;sRefercnce throughout thrs specrﬁcatron to one embodrment or.” an embodrmenl
.means that a partrcular feature structure or characterlstlc descrlbed 1N connecuorr
wrth the embodrment 1s mcluded in at least one embodrment of the: present 1nventron .

_Thus, the appearance of the phrases ‘In: one embodlmcnt of --m an embodlment

various places. throughout thrs specrﬁcatron are not necessarrly all referrmg to the

I-same embodrment I*urthermore the partxcular features structures or characterlstrcs'

,;.may be combmed 11 any surtable manner m one or more oombrnauons

In comp]rance wuh the statute the 1nvcnt10n has becn descrrbed n language more or
'--less speczﬁc to structural or methodrcal features. ' It is to be understood that the
.1’n-ven'tron 1s not limited to speclﬁcfeatures shown or described .stihce the means herein

deseribed comprrses preferred forms of puttlng the mventron mio effect. “The-

mventlon is, therefore clarmed in any of its forms or’ modlﬁca’uons wrthm the proper

sCOpe of 1hc appended clarms (1f any) approprrarely rmerpreied by those skllled in the

PCT/AU2011/000522
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CLAIMS:
I % A.n,_undercutting. tool for producing-an undercut in a bore, tb.e_'undereutt:in g

tool comprising:
a. atool body, which can be at least paﬂially-ittserted into the bore that is
o be undercut; '
b at least orie wedge moveably attached to the tool body, and
. c at least one cuttmg surface Where the at least one wedge is dlsplaoed :
;outwardly by centnfuga force due 16, rotatlon of the undercuttmg tool .. -
~ gnd whereln the at lcast orie cuttmsz surface is adapted to cut It the‘-

bore that " is 10 be undercut as the at least one wedgc is dtsplaced

N

. outwardly
2. ,An-undercutting. tool as cilaim'ed-':in claim. 1, wherei'n the at least one wedge
18 pwotably attached to the tool body o .
3. _' ",..An undercuttmg tool as clatmed in clalm 15 wherem the- at least one wedge-
] 1S mtegrally formed w1th the tool body. '
4. . An undercuttmg tool as clalmed m claim 1, whereln thc at least one wedgc_
B is slideably attached to the tool body | ' - '
l' 5 | -An undercuttmg tool: as clalmed in clatm Lor3, wherem the at least one
wedge lS attached to the tool. bodv by ﬂex1ble matenal
6 ‘An undercutlmg lool as clalmcd in. any one of the prccedmg clatms
o '_.wherem the at least ofie wedge 1S altached to a. lower end of the tool body
) 7 ,;An underoutttnc tool as clatmed m any one of the precedmg clanns R
. ' whcrem the at least one cuttmg surface 1S part ot at least one of the at least '
one wedge . | | ' |

L

8. 'An undercuttmg tool as clalmed In clatms 1 2 35 4 5 or 6, wherem the at
léast one cuttmg “sutface 1s attached to at least one of the .at least one
wedge. ' ' | |

9 An n.ttd.etonttin.g tool as claimed in any one of the precedib‘g 'c'l_.a'i:tris, .

.- wherein the undercutting tool has two or moi‘e'wedges. |
tO-. An undercuttmg tool as clatmcd In any one of the preceding claims,
wherein the undercuttmg tool is adapted to form a substanttally frusto-.'
contcal undercut m the bore ' |
l I, 'An undcrcuttmg tool as clalmed n an.y one of the precedmg clatms

E wherem the at least shé wedge and/or parts thereof abuts the undercuttmg'
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12,

13. .

10

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.
~ “An undercutting tool as claimed in- any one of the preceding claims,

" wherein the undercutting tool is- adapted to attach to - drill, hand drill,

larger dnill, larger ng, cutting machine, machining tool and/or the like.

~An und'e-rc_titting tool substantially as described herein with reference to the

accompanying drawings.
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