WO 02/ 35012 PCT/ CNO1/01511 A Brush Drill Attachment for cleaning the
Bottom of a Pile Borehole for Cast-in situ Concrete Piles The present
inventi oNWVOEY¥0EL to a brush drill attachnment to be used PET/ACNB1/01511r ocess
of laying foundations in the construction industry, and rmre particul arly,

to a brush drill ﬁbrachment for cleaning the bottaom of ile borehole for
a cast-in situ Ueb [H"I' Attachment fex &leanipgitbe  Botte o%ti ons in many

construction projects onstructi nmul t - storey buildings or
bri dges and in ot her Pé@tﬁ%‘iq?l?ﬁeg‘?fg&ﬁ%'em Ay CANgIets EH In the

construction industry, foundations formed by cast-in S|tu concrete piles
are usual ly constructed by formng pile boreholes of different shapes and
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support cas wat er , ent on| te a co

these. Ehgishedf Qﬁ&(tmger*i’taf% cRiaRird HeAbbtfh i di C?t ei?e bB%rh%li@# % Bag ihuhl | e

boreholes are filled with concrete by a netho nown to ose skilled in
the art comceetdipiisl e method (usually the concrete is |nserted under neat h
the water, bentonite or slurry), so as to set the cast-in situ concrete

onto the rodkid ayesssary o ey fosindhtdhse irs tixatyr ednsmuctye projedtspisden dsirensur e
that a good 20 contact or boundary is forned between the bottom surface of
a cast - igonsiruating mulstorepibuddingd erhieridgesdadiiorotheb fsuraiation |engimeertrige
bottom of a pile borehole has to be thoroughly cleaned after the pile
borihol Praigsishedh thaeapstrudtionasdugnprfevedatiansoloemed| ky casitintsituneancreieavel
and ot her unsui tabl e contam nants or debris such as slurry cakes from

sett i ndl@8wrreaHaually gepIaiaieth Pofarmingpilobersholss oheliffarpet Bbaremland 25
Such debris affects the boundar%u%ll connecti on between the bottom surface

of a cad® WIUFh 8redie rerevisrIcusing TaINBNSYCRYRST abEXBRYRPT, S I9g8I. &
Zfbfagaﬁ%ﬂ% ay§,h% mmegu%] Ievr\'/gdnlln efec.” rﬁ?ta' \r/oeckelfa];/grc tor %?héari sluelta%}leasutéltratu yever,
layer is reached. The pile boreholes are supported by casings, water, bentonite,
15 slurry or a combination of these. Then reinforcing bars are installed in the
boreholes and the pile boreholes are filled with concrete by a method known to
those skilled in the art as a Tremie method (usually the concrete is inserted
underneath the water, bentonite or slurry), so as to set the cast-in situ concrete onto
the rock layer or other suitable substratum layer. In order to ensure that a good
20 contact or boundary is formed between the bottom surface of a cast-in situ concrete
pile and the foundation substratum layer, the bottom of a pile borehole has to be
thoroughly cleaned after the pile borehole has been formed, so as to prevent loose
clay, silt, mud, gravel and other unsuitable contaminants or debris such as slurry
cakes from settling down and/or depositing onto the bottom of the pile borehole.
25 Such debris affects the boundary or connection between the bottom surface of a
cast-in situ concrete pile and the rock layer or other suitable substratum layer,
resulting in a negative effect on pile quality. However, at the moment there is no
dedicated equipment available which is specially designed for performing such
cleaning tasks.
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dedi cat ed equi pnent avail able which is specially designed for performng
such cleaning tasks. SUBSTI TUTE SHEET (RULE 26) WO 02/35012 PCT/ CN01/ 01511
It is thavebvs®ian object of the present invention to proRCTENaA1/01511

speci al - purpose tool for cleaning the bottomof a borehole for a cast-in

situ concret ejtd terefbh€ aRIHHEROF Y PREJ iIPYbARS pRoils s fdidil u’r\&{s@&hﬁent

for cleaning the bottom surface of a pile borehole, said attachne

conpri si ! fa dsEhing &k i8btiom 2f aVIBIEsIcdBda BastigtditntdpicRRepilevi ded in said
body; a clanmping plate; and a brush, wherein the clanping plate is fitted

onto the | oweThsurkaest tiveatibageopdasea dirushedrilbatsichraehi fert cleadiref thidie
brush is held in the clanmping plate and the second end of the brush

ext ends batemasuiface obra piie drahpiengsaid at@chorenpesdnoprisimgy a bbdgnamaair t ask
on the bottomsurface of the pile borehole. 10 By connecting such a

speti al -gharpberand @ssuadion|pipatreddedi sais bodywtaachmping plate; aach ashresp, t he
bottomof a pile borehole for a cast-in situ concrete pile when the

speci al - $hersiR dhe Clagnpiae; plateaist fittashento thet leves surtaget ofea hasarplaig gf thend
debris can be _renoved yig the air|jft suction pipe. The brush drill

at t achmePRha & Hrsdisng Qf&%ﬁﬁfguﬁfﬁé%éﬁ{d IMmifenelpBIRind p%iwna thg sepongegnd at | ow

: ' i he. b hj f il
bor ehol o Ea BB SrExTe doBrPacl VEND. hBr R EPSPEHGeh REFOLTDE 4 REATMNL | on
wil | novxfagﬁ o%§ﬁ8r80%§% Sggﬁ%fﬁﬁéﬂilg?b%%@eom y, and with reference to the

acconpanying drawngs TT a cutaway view illustrating the
> 1475 ST de VPP o e b rnoR  LREIE LN Aactinb i £ YAROLAR b ©
iFingén?i Lﬁ@@%@ﬁrthéi&ﬂto‘r‘ﬁ BV a0hiled bBFdkdle r & lcadt-IrAshieBhcR&S i8It thd he
special-purpose brush drill attachment rotates with the rotary rig, and debris can be
removed via the airlift suction pipe.
The brush drill attachment according to the present invention is simple to
15 make at low cost. By using such a brush drill attachment the bottom surface of a
pile borehole can be cleaned effectively.
Preferred embodiments of the invention will now be described, by way of
example only, and with reference to the accompanying drawings in which:
Fig. 1 is a cutaway view illustrating the structure of a brush drill attachment
20 according to the invention;
Fig. 2 is a side view of a brush drill attachment according to the invention;
Fig. 3 is another side view of a brush drill attachment according to the
invention;
Fig. 4 is a bottom view of a brush drill attachment according to the invention;
25 Fig. 5 is a top view of a brush drill attachment according to the invention; and
Fig. 6 illustrates a brush drill attachment according to the invention in
operation.
Referring to Fig. 1, this is a perspective half cutaway view illustrating the

structure of a brush drill attachment according to the present invention. As shown
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Fig. 4 is a bottomview of a brush drill attachnent according to the
i nvention; 25 Fig. 5is a top view of a brush drill attachnment according
to the i W@AY3WYM and Fig. 6 illustrates a brush drill aPEHENAEMSIL
according to the invention in operation. Referring to Fig. 1, this is a

per spect invitishiiddres thevayshy dewatththrathiatomgrisée a ts@dwet)p@eflaf\%ga@,r gahpidril |
attachnment according to the present invention. As shown 2 /35012

PCT/ CNO1¢tershidr (3), ahswctiongpipe, (4) hdatmpirsh pthtes |(Spahdodteeinbrushepr(sesTte body
(1), a flange (2), an air chanber (3), a suction pipe (4), clanping plates
(5) and geepindoplatdse®) @6 fittdthéo the lamer syrfptavéthe Basapkatd (t-Redf the bduy | ower
surface of the base plate (1-2) of the body (1). The rear ends of the
steel brilshdderepr gpds of theateehbrusbes (@npientitesd it be ganpiig platst (3 vithont
ends of %he st eel br¥shes %g) ext endi ng downwards for perform ng the

cl edni ng"eal@Ntogndh Of JBe 1 aeishrushes (BF extending slovawsmrds fonsedorapnthe body
1) h | i ndri cal the | Itudinal axis of which extends in the
(veati223%5%8@5?%&'18%%5@?5%%%96gﬂgtm'sﬂ)%?%%le(4) fitted inside. An air
chanber (3) i [ in. the r_part of .the bod 1), an flange (2) is
10 provi <(1Iezj Ioﬁm‘{ %gg?gwle& qo%u‘ﬁ?ﬁ‘acsﬁﬁn‘ﬁyéw.dr'?ﬂ'es??%%gﬁ?e% ngg&gﬂlﬂﬁég Qé 231

' I AT of .t hr. -h S OVi | rdly ,of its
per i phor 4oR tertdefl e OPRE! oot Wl WihEEs R BY 18 chMBLIT0g A e i ng
to a lar Ml i | ran rush
4o f1 | aidie cbiber N9) #35imed #thERiopkf ett g8 the boghy" 13 | Aol (6 8

flange (ghbvidehigitheoplofiBé 8 dhdmberarihe fMarffYns SAEHED a!“atélrc{ul(i)‘é'r a{ﬁlféteai r

chanber (3) below. The air inlet holes (2-2)" are connected up _
conpr essgith aahumbel &ff thiquejh-imsles provdieed GONRFAN D dtsapErighBrar 8dgéle Ridse

chanber (3) via the air inlet holes (2-2), then it enters the suction pipe
(4) vi a threughi-nolbslaes ubdd 49 pass bbits faratonolctipg pe adardeadriling shafs from theduce
the silt density in this area and to cause the sand and gravel at the
bot t om dffillipgprig @reeged abovedhe drestt Kelll attpchment in use. Two air inlet holes (2-

2) are formed in the flange (2), which inlet holes (2-2) are in communication with the

15 air chamber (3) below. The air inlet holes (2-2) are connected up to a compressed
air inlet pipeline in use. Compressed air enters the air chamber (3) via the air inlet
holes (2-2), then it enters the suction pipe (4) via the air holes (4-4) on the suction
pipe surface, so as to reduce the silt density in this area and to cause the sand and
gravel at the bottom of a pile borehole to be sucked up.

20 The bottom surface (1-2) of the attachment body (1) is a steel plate with
reinforcing ribs. The steel plate has holes therein for connection to the clamping
plates (5) by bolts. The suction pipe (4) is fitted along the longitudinal axis of the
body (1), with the top of the suction pipe (4) forming an opening at the centre of the
flange (2). The suction pipe (4) has a structure of a circular tube which extends

25 downwards along the central axis of the body (1) to a point beyond the bottom of
the air chamber (3). Then it extends in an oblique direction and after moving away
from the longitudinal axis for a given distance it extends again in a downward

direction parallel to the longitudinal axis until it reaches the bottom face (1-2) of the

body (1). An inlet hole (4-2) is formed at the lower end of the suction pipe (4). The
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20 The bottom surface (1-2) of the attachnent body (1) is a steel plate
with reinforcing ribs. The steel plate has holes therein for connection to
t he cl anpv@g@2/3phiat es (5) by bolts. The suction pipe (4) iBCT/iCNbe@Sal ong t he
| ongi tudinal axis of the body (1), with the top of the suction pipe (4)

form ng iart GReN(HQ) & IdchRdcanhy drath thé®odfiFRe6tr4I20r. IohbRuGHS! 448 foY PR (4)
has a structure of a circular tube which extends 25 downwards al ong the

central mxpesebf siekinpioywatky togetbepwithimuzkwand ankdegrhoélt dBy icatihd & aavay
chanber (3). Then it extends in an oblique direction and after novi ng away
f r om t hefrororgé cadireaheasxickingarea igincesastidst ance it extends again in a
downward direction parallel to the longitudinal axis until it reaches the
bot tom face (Hach clampingplate ) I(S formeshby iweopposieg @agied steef platascbalted: he

| ower end of the suction pipe ( 2% The 3 WD 02/35012 PCT/ CNO1/ 01511 inlet
hol & (4-together| arcina) siarhPrashas earacfavn@id ¥t ﬂéimbﬂf af sigelt wise rwndm s f or
the purpose of sucking in vva%er to er w th nud and andé)gravel
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Ref erri nghd % Eb8dinfent! BLe 2 ﬁwlﬁ\/eritf&ﬁ bI derrb at tr@ﬁllérealtr?cﬁﬁ)%or di ng

one e iment o I nvent 1 oh, roma rad

dI ﬁ@ctl%rpéﬁdlemap%\métué%aiquéhErt \éeéﬁdvﬁﬁin% Hetthbﬁth%"ﬁ%\ﬁbdéy 1§ N e

figure that the flange (2) is on the top of the ttachrrent

at the liawenp enthd aittabRm@avmwRiyd(t) whils egtied RSt dHd!ISh thé)ddvaiweadby
bundl es of steel wire clanped by the clanmping plates (5). Openings (3-2)

are for mcboted steel brusiu(g)eioentdaly bahdlesfof tsheel boity cl@mped mgithe ycldmping
reduci ng weight. 15 Referring to Fig. 3, this is a view forned by rotating
t he dri Iplatest@ihri@panings (3-2) are formed on the circumferential wall of the body (1),
mainly for reducing weight.
15 Referring to Fig. 3, this is a view formed by rotating the drill attachment in
Fig. 2 by an angle, mainly to show the way in which the suction pipe (4) fits inside
the attachment body (1).
Referring to Fig. 4, this is a bottom view of the brush drill attachment
according to one embodiment of the present invention. The position and shape of
20 the clamping plates (5) is shown in this figure. There are altogether four clamping
plates (5) fitted on the bottom surface of the base plate (1-2), which are disposed in
a way that each two plates that are not adjacent to each other are arranged in
parallel to each other while each plate is perpendicular to the plates directly
adjacent to it. On the bottom surface of the base plate (1-2) the clamping plates (5)
25 are generally evenly arranged. In Fig. 4 two or three reinforcing ribs (5-2) provided
on each of the angled steel plates can be seen. Also, the inlet opening (4-2) of the
suction pipe (4) is positioned away from the centre of the base surface.

The arrangement of the four clamping plates (5) is to facilitate the sweeping

of the bottom surface of a pile borehole when the drill attachment rotates. The
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Fig. 2 by an angle, mainly to show the way in which the suction pipe (4)
fits inside the attachnent body (1). Referring to Fig. 4, this is a bottom
vi ew of WR2BULh drill attachment according to one embd&GIEH/ 0411t he
present invention. The position and shape of 20 the clanping plates (5) is

shown i ty{idies () @6 StrodHahE té‘tﬁ&,%dt;ﬁg??ﬂ?%g%%lé G IRERIIAG o AMLSwéeping! t t ed

on the bottom S?Jrface of the base p whi ch are disposed 1n~ a way

that eaclivdBosd pdckSpibddd framethB Yot 8GSade ba BAS BorsHIRS. BUeh PidciRaeH i N

parallel to each other while each plate is perpendicular to the plates
di rect | yhe sutjkademayt oy tHe sidtionhstpd g4}, s Bitof @roducd atdiearbbsttopl Alrtacelin2) t he
clanping plates (5) 25 are generally evenly arranged. In Fig. 4 two or
t hr ee r éhafpiedorgholebsTii& sBaperaihdedampimgeplatesofS) tdam badithar straglht mrat es
can be seen. Also, the inlet opening (4-2) of the suction pipe (4) is
posi ti omeitvetlvay fromthe centre of the base surface. The arrangenent of the
four clanping plates é__g%) is to facilitate the sweeping of the bottom
surface of a?:iﬂfefélnd@ |% thisd attpp Vigw Iof the: braish eisiflattieshaasd. ItTaehownwo
02/ 35012 PCT/CNO1/ 01511 brushes (6) are strong .and tough, so they are
capabl e fhipfighia thgt die atigeneeridndyg(!) Hrayr PdbeECRIhans Witk e fapge
bottom surface of, a,pil e horehole. Suc | ec i1l be cked awa y the
suct | on G atapay e gRaaS (8 hae A stinterael dBieisBendts suprl B FGtedBlnd
borehol e.. The,shape .of th | anping. plates (5) ¢ ith trai or 5
cur ved. TG PERG R drind, COafe AR St A 65 (alrs gl e ARt
attach . -1 -SSR0 i : t has a
c yﬁan d ?ﬁ@% ° pg h 5‘8&4\7\% mhﬁeghfclt“gh S”e'&i nge)r Sr(‘)(?l %%tg gjtep g Eﬁér%ﬂéér@% ntéwgﬁ%ﬁépgg a
number - S Lo | SHHber i
fitti ng%@%ﬁg%%ﬁ@oﬁs@%@t/%g'e?tgmg?*g@ é?'ile flg%'lg@'( g?{ettﬁ}gﬁgé{ri é%ﬁe 10
top operjritthddy %,i@toﬁﬁ@té@% e cBhREI hdnts anthdbasil B?’ ridbedhstel gafest P

[

t hr ough- hol es ch are the air inlet holes (2-2) leading to the air

chanber gr@ngedhin ragibl didestionk dritkat the lower end are the clamping plates (5). The
four clamping plates also have reinforcing ribs on their top surfaces.

15 Referring to Fig. 6, this illustrates the operating status of the brush drill

attachment according to the present invention when fitted to a drilling shaft (601) of

a drilling rig. The brush drill attachment is fitted to the lower end of the large drilling

shaft (601) by a connection via the flange (2). The drilling shaft (601) has a

structure of three nested tubes. The outmost two smaller tubes are the inlet

20 conduits for compressed air. An inner tube is a conduit via which water, gravel,

mud and sand are lifted out of a pile borehole. Clean water from a ground filter pool

is piped into a pile borehole through a conduit. Compressed air at a high pressure

enters the brush drill attachment via the outer tubes of the drilling shaft (601). The

compressed air passes through the air inlet holes (2-2) to enter the air chamber (3)

D
in

and then passes through the air holes (4-4) on the surface (4-2) of the suction pipe
(4) to produce a reduction in silt density in this area, which causes the sand and
gravel at the bottom of a pile borehole to be sucked up and then to pass through
the top opening (4-3) of the suction pipe to enter the inner tube of the drilling shaft
(601). Through the conduit at the top of the drilling shaft (601), water, mud, sand
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drill body (1) is connected to the central parts of the drill by ribbed
steel plates arranged in radial directions and at th 8 end are
t he cl an%/ 0‘81/3%?1 tes (5). The four clanping plates al so H’?Té 1\P)éfroﬁsrlérci ng
ribs on their top surfaces. 15 Referring to Fig. 6, this illustrates the

oper at i ggg ﬁgé\tréisar@ftr ?erPédJﬁha%re'tﬂémeﬁttt?ﬁRhFﬁE\NﬁlcﬁCtﬁerﬁucﬂ‘gsérﬁi hRG grawsg ent

i nventi on en fi to adrilling sha adrilling rig. The

brush diid bet@ibtias WeBbitdh dnidtthedidah @vﬁférh@w;c@md Sihicé Itee banieg ridratltheng
shaft (601) by a connection via the flange ( The drilling shaft (601)

has a glduitt Wite @fveshiree bnest edlltarmméfhetoomtamtthewtatm Iseseltbrosh are
the inlet 20 conduits for conpressed air. An inner tube is a conduit via
whi ch waiveeps ghavsitiom rsucfaae cf thedpiter botéHdledthaatquockln pakiegdbeebattan C ean
water froma ground filter pool is piped into a pile borehole through a
condui t sudacpoedsedilaboreableacihagh Tavessmpeneristase siseddo lwonsacidihiel rush
attachnment via the outer tubes of the drilling shaft (601). The conpressed
ai r pasdel attaclmgnt toribedlrillinashaft (eeN1ysa (:Qnrze)ct@baréhﬁéargtewérlllénqswm%e (3)
25 and then passes through the air holes - on the surface (4- 2% of the

\?\Hfihogcngt%gwtﬁg andg%@r g\?ﬁ%U&i%geﬁﬁ:I?gl $r§cfbar?§]dlt ?ewf(i?hi?% ?é be
sucked ﬂiﬁﬁﬂ'&ngﬁgﬁﬁtt%tﬁ%@? ‘%HP% ‘firl‘n‘E %%1% ni ng (2 3) of the suction
A S o By i B s e

02/, 3501§trE§U %yogéé%keagrqd% aveh rgéﬁéc{et e dﬂ{er Sﬂ,hs%olgg\;[vtﬁﬁlt BU@nBBE fhank,

in Whl c sand and rave om and the cl ean

water i %hé[ gﬁ&@%ecﬂ the HrGéh, tths idohd bHHaéé 2, %tpnkhﬁoreﬂb%ué% Selfads ICVG% t he

brush dri achnment to rotate, e rotating steel brush sweeps the

bot t om guHidRaRoWS tﬁé‘@aﬁllh%ltﬁ%&i&%t@ tol BBHRI Stvbredty WntBRtHe@ckheh B béttom
surface of the pile borehole clean. Two conponents are used to connect the
brush duithte af thecborenblel tharbisy gradudina goatitqualiilpite. a connect or and a

| arge drilling shaft. The connector has a dianeter to match the | arge
drilling shaft, and is used to connect



the drilling shaft to the top of the brush drill attachnment. The brush
drill C according to the present invention is si 0
structur%é)gggggto make, and easy to replace when the brﬁgﬁkﬁg”&gyi out .

Due to the effects of the brush, the bottom surface of a pile borehole can
be made clean, which allows the casClaind tu concrete to bond strongly
onto the rock on the bottom surface of the borehole, thereby producing a
good quality pile. s WD 02/35012 PCT/CNO1/01511 Cains 1. A brush dril
attachnent for cleaning the bottomsurface of a pile borehole, said
attachmant covrprishi ddil attattodgnt fon céeaniod aind dottand sarfsces bf anpid perghote]i ded
in 5 said body; a clanmping plate; and a brush, wherein the clanping plate
is fitt edidoattachnémet ¢omprisisgird hody;cdn airtriseniErane asuchen bipeyproxidedrist end
of the brush is held in the «clanping plate and the second end of the brush
extiends sdisibody; i glampng thae; am@rapbwghpw@teeem dhe mmmnm mgteais ditteanomig t ask
on the bottom surface of the pi borehol e in use. . A brush dril

at t achméf |Cél%efc§LHf8f?§cpfi&1b@$%thﬁtq of e Pedy, @ fiest@ngngi thg Qﬂl&'ﬁ é¢s held indhgred by
two oppo |W%P82&tes bolted together. 3. A brush dri]l attachnent as_ cl ai med

in clai alth&ndi et fec daﬁﬁﬁn%f thes byt @X’t%‘éisa QVPWREHY Eq{ﬁpt@e 4. A

brush dr at t nt as cl.ainmed, in 1 or er ei the i_ng
ol ate nelmpBir FaIF LiapaToByie = Aldaiis Tk o et beliiE s tde P e @Ien any
pr ecedi erein four clanping plates are provided on the | ower
surface%gfﬂcﬂ%rﬂnggg plate. 6. A brush drill attachment as clained in claim

S5, gvherein the clanping plates are evenly arranged on the |ower surface of
the base pl ate.

2. A brush drill attachment as claimed in claim 1, wherein the clamping plate is

formed by two opposing plates bolted together.

3. A brush drill attachment as claimed in claim 1 or 2, wherein the clamping
15 plate has a straight shape.
4. A brush drill attachment as claimed in claim 1 or 2, wherein the clamping

plate has a curved shape.

20 5. A brush drill attachment as claimed in any preceding claim, wherein four

clamping plates are provided on the lower surface of the base plate.

6. A brush drill attachment as claimed in claim 5, wherein the clamping plates

are evenly arranged on the lower surface of the base plate.

7. A brush drill attachment as claimed in any preceding claim, wherein the

brush is made of metal material.



25 7. A brush drill attachment as clainmed in any preceding claim wherein
the brush is nade of netal material. 7 WO 02/35012 PCT/CNO1/01511 8. A
brush dr w0 ozszoazhnent as clainmed in any of clains 1 to 6PCWIdPEIIIIL he
brush 1is made of non-netal material fibres connected in bundles. 9. A

brush dgil| @ pRGAEMatBShficat BEEIdimedny adly oflciing 1lta ® wherehetra) irushe
brush 5 is mde of steel wire connected in bundles. 10. A brush drill

at t achmistnade oflrminrmdtdl matenaldiveesdomgeatédimbundiesei n the brush is cl anped
in the clanping plate and tightened by bolts. 10 11. A brush drill
attachnment as clainmed in any preceding claim wherein the body is
cylindrical, the suction pipe conprises an inlet hole forned in the base

pl ate of. thé b drilraitachmenhpetclaigied inanyfaf skaimsriola T hehereityiheudiushl  axi s
of the body so as to be l|located at a distance fromthe centre of the base
pl at e. isMagde o Seelyviraienneciad indich@s.as clained in any preceding claim
the brush drill attachnent further conprising a flange provided at an
upper end of the body, and which in use is connected to the drilling shaft

i ange 16 shapeostt fcriaen i pass CmRd Bugh recBh B ORGP BRENF BPred 1
| ocat ed Repi PP AR R SR BT B REnRR okt ng Connect ed to &
conpressed air inlet conduit in use. 25 8
10 11. A brush drill attachment as claimed in any preceding claim, wherein the body
is cylindrical, the suction pipe comprises an inlet hole formed in the base plate of
the body, and the inlet hole is offset from the longitudinal axis of the body so as to

be located at a distance from the centre of the base plate.

15 12. A brush drill attachment as claimed in any preceding claim, the brush drill
attachment further comprising a flange provided at an upper end of the body, and
which in use is connected to the drilling shaft of a drilling rig arranged above the
brush drill attachment, wherein the flange is shaped as a circular plate and two air
inlet holes are formed in it, the air inlet holes being in communication with the air

20 chamber located below the flange, and the air inlet holes being connected to a

compressed air inlet conduit in use.



