JAdrill arrangement THE PRESENT | NVENTI ON rel ates 'to a drill ing
arrangenent, and part- icularly to such an arrangenent suitable for
drilling operations in earth or rock involving simltaneous |ining of thg,
drill hole with a lining titbe. The grrangenent may. be suifdbf &.16ro A
eonal drilling operations or for 5 per cussion-rota th'd?ﬁﬁfing.

Whq \|1ing, for exanple, water wells, it is nore often than not

deg e to line the drill holes along a significant part of their,

ver ext ensi on. However, the drilling of holes while simltaneously
lin e 10 drill holes with a lining tube is a highly conplicated
undel i ng, because, anong other reasons, the fornmations. to be drilled -

often vary greatly and are highly conplicated. In addition it nust be
possible to penetrate all kinds of formations, such as l.oose-lying sand;
hard, viscous and.swelling clay formations; alluvial conglonmerates with
rounded smal| stones or pebbles; 15 norains with small and | arge boul ders;
fissured zones iAndrileikrangeme®od drilling properties in hard rock are also
~desirable,' sincejit is often necessary to line drill holes along

consi der abl engt hereof _even in rock, for. exanple,. in such regions as
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af oresai d purpose.shoul.d fulfill,..a nu [ O ui renent.s qr, desiderat a.
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and st ones @férgenient| gnaxnbewsditnbidheforri mtationdf dritling repecatieear oanthror be !
- capabl esof QnesRtdrdbthfloh@Fifling2® swelling clays. The drilling arrangenent &
shoul d al so be designed to provide effective transport of the drill '
cuttings up through the lining tube, while protecting the |ining tube

agai nst undue daWhee drilling)afdri eidnhiple, Waterl walls, Hcisi mgronftdnetHaawest end of

can be usad S opisT i FRAMAE et s nfigyag et ARbED L T
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may | ead L hc?mg]r?gl’,:gth%plrle %ﬁ.ls,yfhe%rglgmgﬁgrgs. }/o t()jeu grihgd \g?faéxr'\ v%?)l;l gr?e%fgyand are
h_ighly'_cfibmplicafed. In addition it must be possible to pénefrqfe all kinds of
formcfions, such as loose-lying sand; hard, viscous and swelling clay
formations; alluvial conglomerates with rounded small stones or pebbles;

IS morains with small .and large boulders; fissured zones in rock etc. Good
drilling properties in hard rock are also desirable, since it is often necessary
to line drill holes along considerable Iengt.hs thereof even in rock, for @

N\ - example,. in such regions as those where, as a result of geological displace-
ments, layers of clay may be present therebeneath.
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Drilling arrangements intended for the aforesaid purpose should
fulfill @ number of requirements or desiderata. For example, the drilling
arrangements should be capable of crushing rock and stones effectively and
with the minimum of intrinsic wear and./or be capable of operating in hard,

25 swelling clays. The drilling arrangement should also be designed to provide
effective franspbr‘l’ of the drill cuttings up through the lining tube, while
protecting the lining tube against undue damage. In particular, the loads
acting on the lower end of the lining tube, should desirably be so limited
that even plastics tubing can be used to form the lining. The lower end of

30 the lining tube is particularly subjected to strain, partly as a result of
lateral forces eminating from a drill guide, which tend to damage the lining"
tube, which may lead the hole obliquely, and partly due to wear caused by '



-2- the crushing of ‘Coars_e cuttings or by erosion of finer cuttings between g
the guide and, the I'ining tube. Finally, a suitable drilling arrangenent
shoul d be- easi | y -handl ed, - ‘unconpl-i'cat ed* and, above all, reliable, to
ensurE/ .for exanple, that the drill bit or cgown does not lock inits
drllllng position or 5 becone unscrewed. dnd drop into the hole when the
bitis withdrawn and the drilling arrangenent |ifted out of the hole. '
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20 natively, it has been necessary to so design the gu1de as to render upward

 transportation of the cuttings through the lining tube totally impossible; c.f.
the aforementioned Swedish Patent Specification 212 006. ~ = '

An object of the present invention is at least to obvxate the problems

{ 25 experienced with prlor dmllmg arrangements

N
- ' Accordingly, the invention provides an arrangement for drilling a hole
'_ | . in soil and/or rock while smultaneously lining the drilled hole with a lining
L tube, said arrangement comprising an energy transfer means in the form of

30 a sinker bare hammer, a drill stem or like element; a drill bit mn_unted
eccentrically on a lower end of said ene'rgy. transfer means for rotation in a
plane perpendicular to the’ bore hole; a coupling means transmitting the
total drilling energy from said lower end to said drill bit; and a guide non-
rotatably mounted on said energy transfer means. adjacent to and above said.

35 drill bit; the coupling means being encased between said lower end of said

| energy transfer means and said drill bit and permitt.ing the entire drill bit to
be rotated relative to said quide and said lower end between a first terminal



..A_‘. transfer rreans and said drlll b|t and permttlng the entireée dr|II
‘bf t -be rotated relative to said guide and said | awer end between a first
al -3- position in which a cutting part of the drill bit produces -
(@t of the lining tube a hole whtke dianeter is. greater than the:
‘giameter of the lining tube, and a second ternmi nal position in V\/mch
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geonetry of the drill bit. In order that the |nvent|on may be rmore.readily ..
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~dril'l arrangenent odyi n e.lnvention wl escr y way of ™
exanpl e, \ﬁ?t%eﬂeéﬂéﬁméert'ﬁeﬁwhﬁ%hﬁhmlﬁgf dﬁﬁw ngs; in V\:hl ch FIGURE. 1
.is an qgxial, sectional view. of a drilli ng arrangerrent 30 according to the

- invention, t aken ,thr h ‘the. nost. eccen rt_of t rill bit, and
- shovvn i n the d(rell I l-hl ncg' BgIHoFI(EHm %ge pe%p era pgat of the gttlxge qymg agamsl: o
_ the inner surface of the lining tube is' located substantlally diametrically

_ opposnte l_:hat part of the drill bit which exhibits the hlg_hest eccentricity in

relation to the centre line of the lining tube. Arﬁong other things, this

20 particular- des‘ign' df the guide p}ovides space for considerable eccentric

~ displacement . of the drill bit, which in turn prov:des for -an additional
advantageous form of the cutting geometry of the dnll bit.

In order. that the invention may be more readlly understood and s0 |

25 that further features thereof . may be apprec1ated a drill arrangement ,
embodying the invention will now be descrl_bed, by way of example, with = J
reference to the accompanying drawings; in which: | o

FIGURE 1 is an ax1a1 sectlonal view - of a. dnlllng arrangement-

30 accordmg to. the mventlon, ‘taken through the most eccentric part of the
drill bit, and shown in the drilling position;

35
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-4- FI.GURE 2 is a séctional -view srmlar to that of Fi gure I but with th
dr|II|ng arrangenent shown with the drilling bit in its withdrawn posifi
with the drill ]

tUbE\ﬁ

FIGURE 3 is . a radial sectional view of the arrangenent
t aken.al ong the line 3-3in Figure I'; FIGURE 4'is a radial sectional vi

bit rotated through [ ERR]. and drawn ‘into the lini:

“of -a shank portion of the drill bit and t he#eccentric shaft of the gw de; -
taken on the line 4- 4 |n F|gure 1; 10 FIGURE 5 is-an end view.of the

“drill-head of the .dr
in Figure |;
and the - 15
rotated one hal-f, i&
posi tion |IIustrated I'n Frgure
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_ cont our of a drrIIed_hoIe_is 20_ i ndi cated 7. A I|n|ng tube 8 is shown
in position v thin theraURE betg a'YRldRal isBcGaRIVASW bﬂﬂhéNaH&n?QﬂeﬁtQWﬁlEerpalbhg9 of

|l stem a
expl ai-ned -furt her
“operating position,

r|IIbitor drill crown As wi'll be

edéﬂe %/9 'Pﬁg 99Ei%1 bit is novable selectively, between an

in mhrch t he drrII "bit extends beyond the |ining tube
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the I|n|ng t ube.

The dri . 1S mounte
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“rotation of the #ndthe %"{CF“*r'itf %‘Gﬁt plathe qyide: igker en the "’Pﬁg“'é‘dér':aﬂ‘r“'ﬁrt"t he hol e

7 is drilledjpo have a radius large enough to receive the lining tube 8. 30

/5 shoun 0 Figure 1eidifnt e oG 8350k A ,gweg,ﬁ reiechhng: 3hath

ich is narrower than

wirth

35 tothe dr|II
drill

mal n I'S provi 8ed

ext er nal sch@ﬂgtfhb%miksnmmﬁtdmwﬁpw-ﬁhn ogufeslp@ndl ng screw threads .
provided in a bore of the drill stem9, thereby enabling the gui de 10 and -
the drill bit-
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st ort 6URR IEeR ndorimcet e HBliieee O the Bl ol the e

lining tube, taken in the dlrectlon 6-6 in Figure 2 and rotated one half
revolutlon so as to be more readlly comparable with the posmon rllustrcrted
in Figure 5 ' ' '

In the Figures, the theoretic hole-contour of a drilled hole is

indicated 7. A lining tube 8 is shown in position within the drilled hole in.

cooperation with the lower part. 9 of a drill stem, a guide 10 and a drill bit
or drill crown Il As will be explcuned further below, the drill bit is
movable selectrvely, between an operatmg position, in which the drill bit
extends beyond the lining tube 8, and a withdrawn position, in which the drill
bit is located within the lmmg tube. The drill bit is mounted eccentrically
of the axis of rotation of the drill string so that, during a drilling operation
the hole 7 is drilled to have a radius large enough to receive the lining tube

As shown in Figure I, the guide 10 present an upwardly extending -

shaft which is narrower than the main part of the guide. This shaft is
provided with external screw threads which mesh with corresponding screw

' threads provided in a bore of the drlll stem 9, thereby enabling the guide 10
and the drill bit 11, which is cm‘ached to ’rhe guide IO, to be removably fixed

to the drill stem 9. The screw connection between the guide 10 and the drill
stem 9 is not rotatable under normal conditions, and.can only be loosened
with the aid of a tool after the drilling orrongerhent has been withdrawn
from the drill hole or bore.. The guide 10 also presents a downwardly



_ -__'-'-'_._-stem 9is not rotatable under normal conditions, and can 6nly be | oosened
“-with the aid of a tool after the drilling arrangement has Beén wi-t hdrawn

-ﬁ,._.'i_fromthe drill hole or bore. The, gui de“10 al so presents a downwardly =5

. ekteqdi ng cylindrical shaft, which is also narrower than'the main part .QfC

“"'-'sha

“fhe\glide.. The drill bit. 11 is provi d d with a hol l.ow shank, which is

ddat e -t o- enbrace -t he downwardl y- extendi ng shaft of the guide and i's -

cr’ thereto in such a manner as to, pernit only linited rotational
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- di stri butihrentivado |fbasrsd@inwnwerdié&uf@ﬁlnglfb°ﬂm Il bit in percussive

drilli ng operations. " The arrows 12 | n Fi gures 3to.5 [ I | ustrate-the :
- ~direction of ro at| of 15 t uring r perati on. .
. ln-Figure 3, t segn fr?mu cgl"‘?s ’th 9"(5‘# égvﬁ f°n % #hatf .Rgrhgde 10 is - °©

urged agai drsmungrpes1tion; Mge- el hest@n s iscoutexf udlignofent ovlmfméher sqomrpexi ﬂhe rotate

e dri ! Biha AUBE bl rakndl gaa.pe%fwaerowawsewtaarm;qnercm. gii de i s

pressed ag il sult o

ur e the bit
"agai nsto0 t h\ehlpbrexmbe’fsaﬂhe\mghesbﬁeﬂm qigrcsentiifithe El?“gaﬁ* %'i Scates the
resul tant ofrsdtpinge¥ thé dandbik4| &ﬁﬂ@rcﬁw rélerelhifarm amrnbu‘rmyLdfanhedomIBs section,

. th h whi ch def Lo
Luort e pas s eeparabp et ¥ BrAls A Rl edhaen, 27 1) NE 1 UES 8 “J_

~ present$ t'd‘et Heill| biti hly dvripe @ il bﬁ?} WErLR i n

during a drilling operation, guide 25 sectors 17 and 18, each of which is

spaced from t hepld Biidest9lR Fgohesing SIF'ILLst?Q 1h@d%@ﬁ6ﬂbf&oﬁﬂtbn&ff uni form
width, and a circu ar-arcuate se tor 19 of t @ ehl Eher |ch

&%He Wi dt h of -

the gap: at uklhﬂ:’rsseﬂ{erﬂircé Ggﬂowhla:h thaigdideel®t is urgexd qgcmsttdheﬂlhm fwhe® present ed

by the guide secg rqu U]'§ d p?ﬁ?@qﬂﬁuﬁnﬁfb@Qhet&%v@qh@ﬁd%?ésor 19

conforns wil i "B r|or

the force wnth which the gunde is pressed against fhe lining tube 8 as a result
of the pressure.of the bit against the peripheral wall of the hole _and the
20 arrow 15 indicates the resultant of forces I3 and 14, '

| - The guide lO has an :rregular cross-secﬂon, The penphery compnsmg
a cxrculor-arcuoTe sector 16, which defines a surface part of the gutde that
lies in abutment .w_lth_ the lining tube 8 during a drilling operation, guide .
25 sectors 17 and 18, each of which is spaced from the lining tube 8 during \J
drllllng to present a gap of uniform width, and a circular-arcuate sector 19 '
~ of the guide periphery which presents to the lining tube 8 a gap of vqrymg _
| width, where the width of the gap at- the central region of said sec’ror is
, | greater than that presented by the guide sectors 17 and 18. The com‘our of
. 30 the: gu:de-secfor 19 conforms with the. m'terlor profile of the hmng tube 8,
| : when the drill bit occupies :’rs withdrawn position in the hmng tube, as will

«

be descr_lb_ed: _

) As best shown in Flgure 4, when fhe drlll bl‘l‘ ll is in lts opera‘hve
35 posmon, sectors 20, 2| of the shank of the drill bit are umformly spaced
_ from the respec’nve sectors 17, 18 of the gU|de and 'rhe lining. A circular-
arcuate sector 22 of the shank periphery, that lles_ between the sectors 20

and 21 afférdé supplementary guidance of ‘the drill bit by cooperation with



V\/nen the dril'l bit otcupies its withdrawn position in the lining tub
W be descrij beds :As best shown in. Fi g’ure.'4,_ when the drill bit 11 4;
its Qperatlve 35 position, sector’s 20;:21 of the shank of the drill

are ~forrr1y spaced fromthe respective sectors 17, 18 of the guid

the Ii i'ng. Acifcular- arcuate sector .22 -of. the shank periphery, th |
between the sec¢tors 20 and 21 affords suppl nment ary gui dance of the driTl
- bit by cooperation with - 6- thellnlngtube during a drilling operatlo

A-circul ar-arcuate sector 23 of the shank periphery presents a gap of'
varyi ng wi dth t ot fningNiub8 dutiRg 08dr|ﬂfrh§ ayed&rl'brof AS gir éulgefr duaté sectoe2Brof

regi on of the sector being grea an wi dt hof.. the t o
the respective sthe gk fﬁga Y?Iese“%en‘é 98P s Rfiiely ?w'?*htt%efhggg} %é);%eéc}oﬁ of m;

to the interior eddthofrsad gapén Iihencagrreuleguoa afihe sektorchding: gtﬁQ*elbﬂ?HDpﬁhés .
its withdrawn pogjid, O{Qf ‘Naé qu td?@s(f'n'r&i B cyé sP@bﬂnWKéé‘l‘BrsﬂzQ”E{H 224, Tha the

- formof a circular

hank tf yill L?)et
is received wbt hFW*&Ung)éb‘E SQ‘HW R3t°ﬁ@f°IU‘s *eoﬁm\/va#eaw Rt A ﬁg ght

shaft of the gui devhehlife ldpitiBinocQIpieEing withdiswrsposiomwithirhtite lﬁmag_dwbell bi t
‘can be turned through 180, i.e. between the aforesaid drilling position and
t-he aforesaid w thdrawn position, but is |ocked agai nst axial novenent

relative to the guideA Winkinga sbemeniti Rl timethgr farm of r argjeguen cybindrigabciedng

“el ement can be S Rodhfd ﬂwotmahk tofsl'h@rﬂl‘llpﬁlf”%aﬂ&eﬁfedmitﬁﬁl a Qfocver 29 inUf.Hél ng
channel 26, connects a central_  air-flus mg?sﬁg nnel, t,h .t.he %roo

and with the tmaﬂvwgwgrébseﬁém@erwﬂ@rm sha %"Hﬂe gL?'ﬂ%g i m?"hgr eby
facilitating | ubis §cﬁf¢rﬁ'ibdafhﬂ:f0heaiﬂﬂi big cmehseaturoe& thra0gh '180°, i/s bafwéenothes eeh

freth Figure I, 8 ym& heni ’E’aﬁ?sﬁﬁ?" \Q{%ﬁg i&gggnq’ #hQr&vﬂ? pgg-qﬁ,y,e e &nd

whi ch are. |ntend Co- ac el erns*n&‘ﬁ_|
bit-shank, int h&pqmﬂmm"ﬁf oxisl vemesd 'ﬁll“!'ﬁer of eagide-t eBcﬂ?F%b'é’Pge'fh?nt
14, are formed i @rmh&rreﬁg“e&rénﬁ ﬂmesmmgoélembm gum e deeumst fo thee by shamle by25

" so that, for the sake et | but e flq Of
I ocki ng el enehl s MES @ r"feégsp ﬁ%l 598'15%8 anne 6y conne%’r X%enﬁa?é e THUER g
: channel 27 with the groove 25 and with the bearing: gaps be’rween the bit-
shank and the guide 10, thereby facilitating lubrication ‘and - cleansing -
-~ operations. ' - ' '

20 As will be seen from Figure I, two further grooves, which-correspond

| .to the groove 25 and which -are intended to co-act with further locking

‘elements ‘in the bit-shank, in .fhe_ manner aforedescribed with reference to

locking element 14, are formed in the eccentric shaft of the guide beneath

I\ L | the grooves 25 so that, for the sake of-safgty, loads are distributed over a
" 25 number of locking elements and corresponding grooves.

" Thecentral- air-flushing channel 27 extends. through the drill bit 11,
- . the gufde 10 and the drill stem 9. A check valve, not éhcwn, is suitably

) arrdnged at 29 in the drill bit 11 and grooves 28, 28 I‘
30 faciﬁ'g lips are provided to accommodate sealing rings within the bit shank’

having -outwardly

and the drill stem respecﬁvély. The check 'v'alv'e, and the seals permit
flushing air to pass out from the central air-flushing channel while pre-
venting the ingress of water and drill cuttings.

35 As shown in Figure 5, the drill head portion of the drill bit 11 is also
" non-circular in cross section and has a number of hard metal inserts 30 to 33
for effecting the actual boring/stone crushing work. A central one 30 of the
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‘head which works against 1he periphery of the hole or bore and enables a
large number of hardmetal cutting inserts to be arranged at the penphery,.
thereby enabling the desired diameter of the hole to be maintained over a:
20 far longer period of time, despite any wear on the drill head and thus acts to
. extend the useful life of the drill bit.. Diametrical wear is often a factor
~ which limits the useful life of the drill bit. A longer peripheral part and an '
increased number of peripheral .cutting inserts will also provide for smoother
_ and less jerky rotary movement. A front shoulder 39 of the drill head defines  ~ ; J
- 25 the outermost point of connection of the drill head with the outer diameter ' '

' . of the hole or b_ore in the direction of rotation. Because of the discon- : | _ =
tinuoﬁs transition at the front should 39, wedging contact with the drill hole, o h
which mi-ghf:.ofherw-ise'- create a "crhshing zone", is avoided. The avoidance ' %

- of this. "cutting zone":is. highly contributory in reducing peripheral wear on: "

30 the drill head and reduces the amount of torque required to rotdte the drill -

. head and results .in a decreased tendancy to- wedge and- thus less jerky'
rotation of said drill head.

The three cutting inserts 30, 3| and 32 are placed on one side of the-

35 drill head and.dre obliquely positioned: to form a cone in the centre of the
drill hole. “This produces reaction forces Which- assist in urging the cutting
inserts. 33, 34 .and 35, which lie substantially perpendicular,-fo the axis of
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| and which is ob#ffegiel supecivausombent drilljngr wmogencussmatevialp it aproyidesean
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gui dance sect 22 of the bit shank is, In super f | uous wh
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materials being gpid Rd driTCbit' Q1 trrse%?ﬂthg bORHiSE,CHAT gfs 20 and 21 on the bit
shank, and the gaps 17 and 18 on the guide form continuous gap lengths
whlch restrict the size of the partlcles permltted to pass. In other respects _
20 the open space around the guide and the bit shank should be as large as
possible, so as to increase the capacity of the drill arrangement to transport
cuttings away, and hence the lands 16 and 22 are preferably relat:vely'
narrow. '

. 25 The aforedescribed principal construction, with separate guide ele-
o ments |6 and 22 provided, respectively, on the guide and the drill-bit shank,
o enables extensive eccentric adjustment to the drill bit, which in turn makes
possible the aforementioned favourable formation of the cutting geometry,
without jeopardising the necessary dimensioning of the eccentric shaft of
30 the guide or- the drill-bit shank to provide the desired mechanical strength.

. The angular distance between the central part of that part of the
guide periphery which lies agdinst- the inside surface of the linfng. tube and
the central part of the most eccentric part of the drill bit, measured from

35 the former to the latter in the direction of rotation of the drill bit during a
drill operation, is suitably less than 180°, and preferably between 1007-1700,
as will be understood from the above description with respect to the
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wi t hdr awn distributed load and cuﬂ'lng volume between these cutting inserts upon
' downward: splral movement thereof durmg a drilling opercmon. The drill bit

20 may be provuded wnfh hardmetal plns ms'read of hardmetal cu‘mng mserts, in

sllghﬂy greafer ‘numbers than the hardmetal mserfs of the described
embodiment When drllllng is purely rofcmonal the cu’rhng inserts can be

" given a form which resembles more the form of a plonmg bit, in a so-called

drag bit design, or can be replaced with one or more toothed rollers, in a so-
25 called roller bit design.
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being at |east RR
9. [ Ehe Lngle of limited rotation of the drill bit relative to said lower end and

the guide, between said termmal posxtmns, being at least-90°. i
20 ' '
2. An. arrangement according to claim 1, wherein the drill bit 1s
mounted for limited rotation relative to said energy transfer means through'

an angle of 180°.

Lo 25 3. An arrangément according to claim 1 or claim 2, wherein the

A periphery of the guide is provided with a first surface;, which is adapted to

lie against that part of the inside surface of the Iining tube, which is located
diametrically opposite the most eccentric paft of the drill bit in its said
firs't position, therebeing a clearance between that part of the periphery of

30 the guide which is situated diametrically opposite said first surface, and said
lining tube, said clearance " permitting the -energy transfer means to be
eccentrically displaced towards said clearance, when said drill bit is moved
towards said second position. '

35 4. An arrangement according to claim '1, 2 or 3 wherein, during - a
drilling operation, the centre axis of said first guide surface is displaced, so

that the centre axis of the energy transfer means is eccentrically located
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to lie on sénpsndpesitionde as said first guide surface, V\hen the drid:l bit is

locatedsin its second position. 15 7. An arrangenent accordi ng.sto any.

one of clal ‘1 to 6, wherein the drill bit is provided with cent'ral

obl i quel y ﬁnunt ad %‘ﬁ?‘tger‘?be"éoﬁégrq'%é?e%‘yo‘?f’e of claims 1 to é, wherein the

. drill bit is provided with central obhquely mounted cutting edges loecated on

gui de ..

that part of the drill bit which is situated- diametricaly opposnte its most

eccentric part, the frontal parts of said cutting edges being located close’ to -
20 the centre of the hole to be dnlled to provide a guiding force, which acts: to

press thé most eccentric part of said drill bit against the periphery of sald
. hole during a drilling operation. - o

8. An arrangement according to any one of claims 1 to 7, wherein the

25 periphery of the most eccentric part of the drill bit lies on a circle s .
" concentric with the drill hole during a drilling operation, and in that a N

~ plurality of peripheral cutting edges are provided to. cut at: the: penphery of
the drill hole. -

30. 9.  An. arrangement according to any one of claims 1 to 8, wherein.a
~ portion of a shank of the drill bit is adapted to cooperate with a part of said
lining. tube to provicié enhanced guidance of the drill bit operation..

- 10.  An arrangement according to claim 9, wherein the said portion of the
35 drlll bit is formed to have a helical land operable as a screw to facilitate
removal of cutting from the area of the drill bit. '



that part of*the dri-ll bit which is situated diametricaly opposite i

t0.2Q. the.centre of the hole to.be drilled to ' fonce,
whi ch-acts to press t'he nost- eccentric part oT ,mﬂm I"lm!L mgal ns

&

eccentric part, the frontal parts of said cutting edges belng rocat ¢d

perlﬁﬁéry of said hole during a drilling of ar'range
aceording to any one of claims 1 to 7, mhereln the 25 periphery of the

most. eccentric pgyt % taF'Fa E!n'eht ot drldl ﬂ?l% Qkﬁs%rﬂxéiﬁﬂrﬁgﬁéféxﬁ d\?’&ér‘fbédhe

~dril'l hol e during_ a peration
peri pheral cuttiWihaatrrenes ?ﬂqﬁiﬁ@u’"ﬂﬁ tb‘ilﬁc%ﬁmﬂaﬁ'é“ rayingsy of the drill
hole.. 30 9. An arrangenent according to any one of clains 1 to 8,
wherein-a portlon of a shank of the arrlT Bt I's adapted to L,UUpeI'ate with
. a part of sai d lining tube to provide enhanced guidance of the drill bit
operation. 10/ An- arrangenent according to claim9, wherein the said
"portion of the 35 drill bit is fornmed to have a helical |and operable as a
screw to facilitate renmoval of cutting fromthe area of the drill bit.
11. - An arrangenent for drilling a hole, substantially as herein described

_«éwi;t-h reference to and as shown in the acconpanying draw ngs.



