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- 1 FLUD JET DRILLING TOCOL The invention 'relates to
a di stance holder for use as a part of an excavating
device arranged to generate a stream of an abrasive
fluid to be jetted against a geological formation

t hereby excavating a hole in the 5 geol ogi ca
formation. The invention also relates to an excavating
device, for excavating a hel@ Fn a geol ogi ca
formation, conprising such a distance hol der.

WO A- 02/ 34653 shows such an excavating device. The 10
descri bed excavating device uses a jet of fluid under
pressure in which albmase ver partuigé esomre mxed to
erode the material of a surface in order to generate
a hole in said surface. The jet is placed under an
angle relative to the advancenent di recti qn, of
excavatiheg iggentéon rekptafe tRopedighaRee b?;tdaﬁrakﬁ"gf use as
opef Y H4 iFShfCekbivdel )y idbvickdatrhfiged efd gydiaatel a.

This 1s shown to result 1.n a . hole hea haped
celrﬁ"e‘-':eaﬁhlotf 8h PH@""%’EY? oéﬁ”dfd ttﬁeLehgnﬁEpeisa%aﬁe’@ Iatp of

fj h%édﬁc@i'&ﬂdgﬁth@l@:ﬁfﬁﬁéz\&m ekcaVhtinycavatliengn the
evli ce accordin the prior art 20 conprises a
d|§Q%ﬂﬁﬂgﬁﬂﬁﬂd5PgWﬁ€%ﬂ% form of an L-shaped bracket,

i n or dahd AneBAULen aals®-midiates hodadi excance: iofg detvé.ce,

le t th bot t | e, b
Corfot AR A BRe CoR oA ot e RRESEME AP e
hoImnmﬁxﬁﬂimmlsuchaaedi$ﬁanqﬁshﬁldﬂﬁtricalIy opposed to
where e 232984885 Venbel 3N LUBAGAE: {0 IR Atmne

that very raS|ve jef” | eaves the
nozczese:nimadetexpavemm sde‘bicfer asegpacaet ToF sEHEA vasigT

%?édrgan NRNYhOEN BSr ADAS ipse it esSht&amxato erode
the undesired erosion into the bore hole
andFQFI%ﬁﬁ?ﬁ?Pﬂeeﬁl@es%§%F?ﬁ 3Ph@rEBFagPV%eT%fBEﬁuﬁMaﬂ%? in
enesyd GRidfaideedThBes et Nls ALluedi ngdee aheanglentslative
therg éﬁgrgéﬁgﬁge%ent direction of the excavating device in
the hole, and is rotatably operated inside the hole in
order to create the hole. This is shown to result in a
hole with a heap-shaped center part on the bottom of the
hole, as a result of the rotation of the abrasive jet.
The excavating device according to the prior art
comprises a distance holder in the form of an L-shaped
bracket, in order to ensure a pre-determined distance of
the nozzle to the bottom of the hole. The bracket
contacts the hole bottom surface in the part of the hole
bottom surface that is diametrically opposed to where the
abrasive jet stream impacts the hole at that very moment.
When the abrasive jet leaves the nozzle outlet it enters

YA

a free space.
This may lead to misalignment of the abrasive jet

stream, and thereby undesired erosion into the bore hole
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di stance hol der for use as a part of an excavating
device 5 arranged to generate a stream of an abrasive
fluid to be jetted against a geol ogical fornmation

t hereby excavating a hole in the geol ogica

formation, the distance holder, _having a wall with a
trunpet shaped inner surface section to be facing the

geol qgi cal forgation_there where it,j 0. to be
exdﬁUgVe&PdwﬁeEgﬁﬁ %ﬁé%ﬁ: & P§Bf8?n%%giép¥?ﬁ§vﬁ|iﬁ$pgpd
shaped dnerely sontateedertdamringf the wal | thereby

defini an .opening.Jdn t I e p ' r
surfac§%99§9958n£?0t%ﬁI%éy%ﬂgéggPrégﬁggfﬂgﬂg aEfﬁ%ﬁSE .

f | Wik tamgeadolderofioni use s lde ppsteof anrexeavathang device
trunpet. s d i seqt | |
B e g
exchatatachagadwisteaf geolegdcalatiioggakinn| Bherely excavating

geoé Qe G2 3 f ‘E‘h@aggefo%:\(@QP Neorens&3Wal | BHe d8Vitdhce holder
conprises: - a body rotatable 1nside the hole along a
rotlviony 2oadli with a wwumnet shapAdednpart HFIRRR Segtion

jettéalﬁ% reaof +AR gaBlagidd. fAdthel t9BhOtRefolIfANe: it 1is
t he geol ogical” formation in order to gener t{%tgﬁa

hol®o kthexaavated, sthetphhss Lacesseds: Tarpedi
vel oGidpeC YHRPRINEnABE ONEENA FdctliohOofhthe Aall thereby

rotation axis; and,- a, distance hol der _arrapged on. .t
ocge§ i (e CRONRE LR | Tt KHOCPR e SNBRF HeLii L fhe
Nozgder 14 1103 aandwt bRe strdacef wher ebnasivéef iisd dcpass
hol der has trunpet shaped inper.,30 e.Sect i on

{ ach R (EabIEOR ERPEPD TR Sty cptpf slifbdq Ahnor

i nnedrsatd asctdent tonimpapr dkicapalioghcah fopaatiqnf or

all ow rqq-heﬁ:gef i3 5880 bRoPdea Y QR vafBfRgt GFPEL for

shaped surface“section is suitable” to nore or
| essxcavathing ediplehaped grrieghaadoffiormagionnwhieh

Poggxc£$g§gﬁdnaéyacghgoﬁgggg@ggng tool inside the hole

{ he-hol & badit [FoHEEbIE. L85 ¥ea s BB PRE Rt Eoe g

pl agggds pver
- a nozzle arranged on the body to jet a stream of an
abrasive fluid onto a surface in the geological formation
in order to generate the hole, wherein the stream has at

least a radial velocity component and one parallel to the

rotation axis; and
-~ a distance holder arranged on the body to ensure a

predefined distance between the nozzle outlet and the
surface; wherein
- the distance holder has a trumpet shaped inner
surface section facing the geological formation, which
trumpet shaped inner surface section is provided with an
opening for allowing the stream to pass through.

The trumpet shaped inner surface section is suitable
to more or less match a heap-shaped bottom profile of the
hole. Rotation of the excavating tool inside the hole
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a heap-shaped bottom profile, the distance hol der thus
provi des an inproved degree of alignnent of the hole 5
bottom profile in front of the rotating abrasive jet
stream The opening in the trunpet shaped inner
surface section is preferably defined by a recess
that is formed in the trunpet shaped i nner surface of

the wall of the 10 di stance holder, wher the n
| < TaaHgednt Bhe RRTABIT 3t PhESPRCHLdotRksh 1 ABEGhSLe
in 4y hola® bR §Besgemeayiadangl chevhoba. Whﬂn'pﬂmeed over
heap- shaped botto rofil t he Cc e
o die s hangt PrEET i ahiniee; vhErRESeAfes MARs thus
thr;mtgtldebs ahheémpecesd clégnee‘ afi hiligument orf ithemieleof
trean1of bt as I 0 - j 5
ht SRRy a8 hA RVt GBPrbPR iy (AR Yot

effsanteane.ness of the energy present in the streamin

excav at,_,.ll,,ga[g1 9 Hmﬁr £RSE Afinddd ,Shabed bEINGE B FRce

t runpet ner surface t he di stance
hol stert. iz itshprbéerehi}s meﬁwdobm pereeess thal jLf fegmed

h
surth ace]‘?%S %gi ave \,‘ﬁ%ﬁﬁcé%foﬂﬁe »tﬂqut L¥:15Y

sur% en the jet would
d| s@mragma mo@gemmeéebyrmrse |“ﬁ’é|zéssé§ FFeengsqd Go%ncy

%%§ %ethgtrégéggnt 25 It is remarked that US
patent 9, di scl oses

havi ng VH’lqn( W’Hﬁé‘?dsﬁﬁp*élae frg:blte :.Bag:i'te geggag{%ad]' 5écn:'m.'azt:l.bn
| ocgded i hlap-ahapedt bertom metilehapkre femﬁsqxﬂﬂiines a

par FURAL IR PERBRBC S RRAR BN SRR 50 RN LIt
I Mpaed ﬂéﬁéﬁ &hﬁanfaass:sita'ﬂrass cvoafivenestgorithe istnegm of
Dt Sl HdN o L ER E U Rag ! REGR! dEARYY) 1

sent 1 nvent n contr
feammimtainadecasgewmhhth@efaﬁﬁQQﬁiﬁﬁnéaﬁl?? the RRELIY

thepbOSle S dee o gt}e%'ﬁ 1R ceALRG hol dosisasal)

suc covered passage IS formed between the
bott omZs thife smeice RREVESR tf&éé,%‘mpﬁt Shaped inner surface

of the distance holder and the bottom surface of the hole
is limited, the abrasive jet stream now better follows
the bottom surface than it would have when the jet would
be discharge in open space. This increases the efficiency
of the abrasive jet stream.

It is remarked that US patent 2,779,571 discloses a
pellet impact drill bit, having a trumpet-shaped foot
part. A nozzle is located up-hole above the trumpet-
shaped foot part for releasing impact pellets in open
space. The foot part has a fully removed segment through
which the impact pellets can pass. This removed segment
is not capable of guiding or concentrating the stream of
impact pellets.

The present invention, in contrast, features a recess
in the form of a cavity formed in the inner surface of
the distance holder’s wall such that a covered passage is
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the wall for the abrasive jet streamto pass through.

The abrasive jet streamcan thus strike the

heap- shaped bottom of the hole in a gl ancing
direction, thereby 5 abrading this surface while

mai ntai ning its heap-shaped _ Qogton1profile. The
trunpet shape in the distance“hol der of the present

i nvention can be approached hy any ope of a. nunber of

corfiozaeds hgpween pihe dofiiop #Isthe| jpte Ak e r5csqe in

haviyag w%lQOEsavxehéiéﬁaCﬂ%ogbt 9t r&aim Ot6 WAl Yhrough. The
tapered contour wth outwar

, |y ingreasing openin
anghzasiver dpEr abream tqan ttthI?péFrg{ﬂ%\p %Pﬁ%-sgﬁ%egce
COMAIIRS ofNtAe CREL & ELIRIL Flankehgbyitéet npenithgreby

S ing his SUEEARE B TR RARESHRL TG Hhd Gif S 5aped

t hadotttn pe¥Eavati ng device can rotate about the

centre _area and _ensure .th t tyl '

centre X ?ﬁEmBBFeS e i%%&‘ﬁegis%g{’ﬁg ljé%%sl:q\?té"hj%gte.

Pr ef sty invhat bpentary bes apprekchgdt by sinipamheogdniang
20 of .which the.difect] of ,.el ,0n | i

o oo, o, LR aL SGhath, 0 prSeARERLY 08 dix AGITAR ox
al |oves Haoring aspehtavegiisleofcontpas: 66t IR AUEWREE Y eam

ggléggéﬁﬁdY%opﬁ§gkdwaﬁ 5¢E§%¥%§§L§Héﬁﬁgsﬁﬁﬁtéﬂ&dﬂhdiE%gles.

pi ca a perip ter surface section of
the 2Pmgiferabds, hohe crrumpatoshapeddinpey R iaGfet

sh éb%%r inSHI E8Rers ahtdON wheReBy! tHe a6Ssh inh ehdlends
prefera the opening in the tru%et shaped. i nner,

Surbecadidendber BNTRS 379R-arbs CRBEERI 1107 (19 £t
achim&%gmuf alr ﬁﬁéV@xié W rqﬂajt?.egt 'Bﬂ tiet rgeess

can escape from the recess even.i i

pr oV RNAG IR ﬁlgvg'Fﬁnﬁ%? %‘?ﬁ?p%eed aPeuE, ggér %Igéejxeé]sa[e}%tal ghd

I S éndune adedr elebyo et iveapirs Kpedebbreorf hothale iis
the, hole. The risk r ing the outflow of the
abr%&?%cgtﬁ%tbysfcbéa?ng ?%ir)n?% t'-r‘:aéccﬁfozzl e is thus reduced.

- 5  Mimfieampliyechhscopersingpdsi By pdopgale diprad opening

of which the direction of elongation is alignable with
the discharge direction of the nozzle. This allows for a
small angle of impact between the stream of abrasive
fluid and the heap-shaped bottom of the hole.

Typically, a peripheral outer surface section of the
distance holder is connected to the trumpet shaped inner
surface section via a rim area, whereby preferably the
opening in the trumpet shaped inner surface extends to
the rim area. Herewith it is achieved that abrasive fluid
present in the recess can escape from the recess even if
the opening provided in the trumpet shaped inner surface
section is fully covered by the heap-~shaped bottom
profile in the hole. The risk of obstructing the outflow
of the abrasive jet stream from the nozzle is thus

reduced.
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trunpet shaped inner surface section, the inner
surface can contact the | east excavated sections of
the bottom of the hole and thereby prevent

| ongi t udi nal advancenent of 5 the excavating device
along the axis of rotation. Thus, the arrangenent of
the opening in the trunpet §h§ped i nner surface ”
section ensures that further excavating of, the hoIe
can onMpreever, ibecaysefthenepppingnihdrovided o t

er Qigmhpeie shdbbl IMtdra i GaladedBBEUORS tHe iemavam:mgce

10 tooI due to unequal distributed ex avat

{ heath GBtAStabBP JLeRSt RECGaTAZEE BPC 8 blom of
framd %1%6%%&8th§retﬁ;urﬁﬁarenftagbhgiaﬁ@miw amtaummlent of

i
o1 it ARCAYRARIEEYHED DD RS SBLBRHCAPIAr R Thus,

?llltﬁ’((je %Eflerfa@:@%méﬁﬁt dPNthé Cb"peiﬁalgnagetbé t tumgpeeth Ishaiped
uj re

avoi ded t t
r ecdEeR F4T ﬁm@csmaﬁf Firies, Phe; BETE %faf%%%“g of
t hecitd dfolwaldanobnlpeodmie ifhadl efcahatbcmtom hole area is
Pref erab Y the sta £ hold s r
20 ?ﬁ‘b‘? ‘e eﬁgf" ssen J]?%@?ﬁﬁhe?a ee e’%ﬁrJaQQﬁg
parﬁoo]ardhd hat uoequal gwmkmt@dt emmati@ iin the
Fbre rlgi J qudgr space bet ween the bore mall and the

excava i'Ng évice is provided. Due to this |arger,
space, Thee espapectfyakrasine Mlyld Sremarthariesiesy is

Sz‘pﬁgtﬁ%wg 1tlt.|‘.€a@édgl§§’|c§iﬂ;llq;’1\{a1f 9&6’&15% i SF r(ﬁ’@(éﬂdmore

undesired washing out of the, hole wal| |is

redukate ihdde ZAM BEPRr RRREASTARG¥sOBFRIRE 1Rk iSdet
W' | préxeLaddiitheheebiutb fad b dne wartabnpxoep| draintgen of

o e DL RSO etk it M S o

eXCaF aﬁnélg:ed:%\SIsc €aabng daﬁ;anmmmhdenoaz]wri& elased led L

perSpetie adevald G uicy e, SoRa M SaupERlA -

excavatPrqfaiahlge tBe du:mmmgmqwerhbas nderRutsey surface
profile that is essentially peripheral in a lower part
and that converges upward toward the body. Herewith a
larger space between the bore wall and the excavaﬁing
device is provided. Due to this larger space, the
velocity of the fluid stream after it impacted with the
geclogical formation is reduced, such that undesired
washing out of the hole wall i; reduced.

These and other advantages of the invention will be
further elucidated by way of example and in conjunction
with the accompanying drawings wherein

Figure 1 schematically shows a cross section of an
excavating device and distance holder according to the
invention;

Figures 2A, 2B and 2C show schematic perspective
views of a distance holder of an excavating device

according to the invention;
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Figure 3 shows a schematic cross sectional view for

el ucidating the angl e between the nozzl e di scharge
direction and the inner surface of the distance

hol der; Figure 4 shows a schematic side view of a
second 5 enbodi nent of an exc%¥at|ng device with a.

di stance hol der according to‘the invention; Figure 5

shows a schenmatic cross section of the excavatiQ%
devi ce Bhwnréi 3t ahees d| IRhemgt i GrPasseqtiqnpl view for

fi o RSiaddifg EﬁEeaﬁ‘@P@ JEtWRIedl $hecheEz1e aiéeﬂzaﬂg@
parts. Figuré 1 shows an excagvatin deV| acc 4;4%%
to d##ﬂ?ﬁﬁ?@eﬁ?ﬁoﬁhﬁr%Rﬁ?ﬁquéiﬁq glgPﬁ ?1
accor dm%fau tshshbes :q@?/@memmmedlexcawwmga adond 1
is inserted into a ho eol 0 rymtj o
t heembpgigent) Oﬁaepnaxaawa‘ﬁ o denaes ghﬁr% ‘ﬁfﬂ%e Bolder
Shaﬁﬁﬂbfulfﬁ tbOthgnlﬁﬁéﬁﬁnﬁ14 rhe excavatlng device 1
is rotatable inside the hol al o A
A proxi UG SPOFRA? SEHRMGTT C rggv %géﬁl{é:rgnrb%)gh%
COU@J:@;kraxmtr@ alediistahneé ndli farces hadderdof0Ftigute 4.
string e ALY t e
ures, fffkéugfié%e FQ nﬁ?gﬁﬂcajfgker to like

devi ce Hanne
flupﬂrtsonnunlcatlon with an internal Iongltudlna

channel, réllesﬂ5hgl ﬁtéiégbafgwﬁ'ﬁb9§EefiuééE6¥HMHBeko

5 serves transport dri d through, to a
ni xting imaanterone pzsvmw e iy a?s.d\i@taasﬁu Bpiden & 1R xed

W thé&ng{dé 'di‘%@n theUi fvdie £ MTdR éhbafrawncjldéﬁce 1 is
that subsequently is_ ejected throu ? Eozzle 7 |%

t heiroerhesd Jd’dioa@r helgeljin &@é‘é’i‘ﬁ@a THEER Iy 4%

ori gpi&h KRy exGavat Bngndleyigmekrall9 heapi sieapdit hole
strean19 of the abrasive fluid has at least an radia

vel BeFEgm O AGE? rand one parallel to the rotation
axi s A rHdesideeingedgalge bfist heteteblat ingldeldiicdole

Jlelt glggéearl ] ea%i%\ﬁ %Qgsrﬂgiflpfo%lmenhhgf ahs a&é’fvating
device 1 can be coupled onto a distal end of a standard
drill string reaching into the hole 2. The excavating
device 1 has a first fluid channel 5, typically in fluid
communication with an internal longitudinal channel in
the drill string. The first fluid channel 5 serves to
transport drilling f£luid through, to a mixing chamber 6
where abrasive particles are mixed with the drilling
fluid to form an abrasive fluid that subsequently is
ejected through a nozzle 7 in the form of an abrasive jet
stream 9.

The nozzle 7 is oriented in the excavating device 1
to give the stream 9 of the abrasive fluid has at least
an radial velocity component and one parallel to the
rotation axis A. The effective gauge of the excavating
device 1 is determined by the radial reach of the

abrasive jet,



10

15

20

25

30

35

The abrasive jet stream 9 inpacts the geol ogi cal
formation which is thereby abraded such that the hole
2 is excavated. A distal end of the excavating device
1lis formed by 5 the distance holder 8, shown in
detail in different views in-igs. 2A to 2C. The
di stance holder is firmy connectable to an abrasive
j et stream generating tool rt a onnect.or
|2 herBiahragade: act ety GrPRchE, e ces iy
desrmgﬁhtmmemlmnmectnéra;gstahmdlaﬂ sachbthasseche hole 2
|nsL$ad su%%? a threaded connector as exenplified

*di stance hol der 8 ensures, inter alia,
a pr edet etimtadd eddsbéntiee batwaeertmgddsvizae gk isufdmed by

ozz.e7andt 0 C he, di 5 ANGE,

hoI ‘?ht§§ce \;\Eﬁ'ﬁe\% % ﬂ% i %e%T%I E%p%:ﬁ I nner b vievs
surimcEI_.gmthPortolZCi a@hﬁgd:taﬂ@rm thodderui s afbrmlynf t he
Nl Eortnddbdri® ¥0LATLEZLsIA TR QRzelhCqohbidipily e
converges In a centre area formng a ntral apex .
Thepairsthinaweans @¢dr cenneckeonricbt disire Psovided ok aré}%form
J etof!d GUYAHRACIALERY &Eoé%e $e¢dd, S Wthek8bn0ct b ydtoms

rotat n runs throu centra apex

or umtb%nwmj inekerds B RS o atirgRded ann?)%‘?ﬁ Rt

Wi t S Snp POOISY §R ¥ehl nENorRe @lRgeenopastng dfsudey,

allowm ng the abrasive jet, stream9 to pass throu

af t eat%\ﬁ%ﬂgafbéeﬁr&ri%ﬁémb%d f@é&#)ﬁs grypen 2 %%—”ge

r ﬁc&ﬁ’glé’@rdls rﬁaz"zfd.\él 7y ahastige Hdﬁtdﬂwshrﬁﬁcéhﬁ trunpet

shaped i nney, surfac ct| t he enl g

16 forthe S@)ﬁnlc 05835 aog tahg’ag'y;lﬁ’gglﬂoﬁnﬁr ﬂr:

trUBﬁ@ﬁedShﬁﬂﬁdsw&ﬁabesse&abﬁlQébﬁa@ﬂnQZthe bottom

(Cavi t or rec 0 r

Vi eWéﬁ}'[?%e lf{ngorig gégeTg f%ﬂ%hrﬁ[g) Orl% égflzgﬁigjﬁ%&%ﬁdghe

to tnmhpmie-smecwergwehnm@mmg azpaxfqoming a
gam caj}/qﬁécitl@e ¢RAt B85 Edc rfa@eEEBDaQVbdﬁﬂe&ame to

cutting enents. Referrlng
Fi gthq alpyrs sy Jes ?turgararwm@&ﬂtn& tgrdch Fﬁes‘f‘?ﬂ othat

t herrgCL88s o r%t&@ﬁeﬁné%ﬁmmihfauaéhteas &5e 19,
di scharge channel. The abraswed
e trumpet shaped inner surface section 12 is
provided with a recess 15 defining an elongate opening 16
for allowing the abrasive jet stream 9 to pass through

after having been discharged from the nozzle 7. The

recess forms a cavity inside the wall of the trumpet
shaped inner surface section 12, of which the opening 16
forms an exit opening into the space bound by the trumpet
shaped inner surface section 12. (Cavity-forming

recess 15 and opening 16 are best viewed in Fig. 2B.)

The elongate opening 16 extends to include the centre
area including apex 19. Alternatively, the centre area
can be provided with mechanical rock-cutting elements.

Referring also to Fig. 1, the nozzle 7 is arranged to
discharge into the recess 15. The recess 15 thus
functions as a discharge channel. The abrasive jet
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_ 8 stream9 discharged fromthe nozzle 7 through the
di scharge channel 15, passes the trunped shaped i nner
surface section 12 through the opening 16. Preferably,
the nozzle 7 has its outlet opening 5 arranged such
that the apex 19 is located inside the nozzle 7. The
opening 16 in the trunpet sha%éd i nner surface

section 12 has an eloggated shape, su%t bl %Q val
shagtxeamntaddsrbasaed LTt the PREFLE) sﬂbﬁ%‘%g %10

di reGldigef cRhAREBL1SN Fiisddie thpesirugped shdpged nmierh
the discharge direction of the nozzle 7.,JThe abrasive
j etsunfaaensegtian 1¢ Hhrauah the,GBAPEAS bDeni ng 16,

st ric keSPrs@ﬂe]g%%pgl fﬁh?‘ﬂ mhﬁéﬂev haagishaoetileﬁotctpﬁning
surface 4 of the ole, there abr adi | f,.ace
4. axrangedsgweh that ke (3pex 9, ¢5 ?g’ﬁgg%%li'?ssf%ttg}%ed
in gbeziwle, such that the hole is symetrically
excavat ed. A peripheral quter rfa t]

gener al Th& (PERLEE, Egci"‘ﬁg’? gtrp ?&n%ﬁgégg %%%%gﬁ?ﬁze
t hated@t 164 112 Ofast ha abongatesd jshapest, r skt oblamn «tH

radial ly outward.a 20_ljtt Iqt e n fhe

per PRARY 'alp#(?ﬂigu?ggeé' 1%‘? 43"‘Ilhigft %E’trarjpﬁré?%é .O:Et er

sur iicectsbnt iofh el8ngsttomnettithe wpendRg LfuabbIned apdd

I nn surface. secti 2 Yz 2368 . 18he aflrasive jet
ext g%‘as&asrcunr@%t (i;dg!rglggfléﬁc%ﬁh%f%gazs centre ° rea:Sa%nEJI ’

t hestxeamdd, ragt dtti @ASSTACLRFIHI b1 PPEBH-RE égr srrikes

SUb&ié‘H&%ﬁ&i A cHIPRAB! hehpdsape ibotiteg sarsacen acf the
end” surfat

to support any, wei ght on bi we .
Sl nbelar therhy phERdsRe; HELAFHRArE ot 25 BScrate time,
further ekbavhtiify teeli pBerotated cin siwf Aodesesucbrth® the
t he_geol ogi cal fqrnﬁ ilon is _abraded al so at a
di shaheels of FRETFHER thSX§6V ete the rimarea 13 is
so t hat At her sptamait ongedesurfade ssutignodBest i gereral
bei ng, bl ocked b r e i f-0 i Thepart
i nné’atgﬁr?%ﬁ’gafl% %bpq'%hggglg% gn%aoéﬂo é'rusrrggego?rgati nep
al nost thel Abrasitectien shreas Hotan HeRadmragdipady qutward a

little bit further than the peripheral outer surface 18.
The peripheral outer surface section 18 is connected to

{1

the trumpet shaped inner surface section 12 via a rim
area 13, and extends around the distance holdexr’s centre
area and the axis of rotation. The rim area 13 forms
substantially a support ring functioning as a contact end
surface to support any weight on bit. However, since at
least part of the abrasive jet 9 reaches further than the
peripheral outer surface section 18, the geological
formation is abraded also at a distance corresponding to
where the rim area 13 is so that the excavating device 1
can progress without being blocked by unabraded
geological formation.

The inner surface 12 of the distance holder may come
in almost full contact with the hole bottom surface 4,
for instance after an excavating interruption. To avoid a
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35 for instance after an excavating interruption. To
avoid a 9 r full closing off of the opening 16 in the
trunpet shaped inner surface section 12 and
consequent |y hanpering of the passage of the stream?9
of the abrasive fluid, the ogpning 16 extends to the
peri pheral outer surface 187 I’n'5 this case, the

preferably el ongated shape of th [ 6 th [

' ik o CooagaE 6o et OPEnELLS 18 Tk CaBE Cophrped

shafige:@ dur¥acat 88cPesmhd ishds kangeqoently tHaupeatiad of

el 1 ptical shape. Even when th hgap hq? d otgpnkﬁ

corfietRASEaEsy Of stBp e 1R & Q?hg PeBREY ﬁ\ge I@ua Ways®

:‘j g{/c?%aﬁlr{%E:aebxﬁeaﬁ_gelfq@tewﬁqohﬁmpnbrhmeowmmﬁﬁ@e 18. In
_ [ ou [ e ahrasivye fluid c

di simes g"@cﬁerTﬁg‘Pepﬁ% e’b%b%‘? &l#a‘@&%{aﬂr 5%@7‘ o?f; ‘%% in

J_tzﬁ?(;%misl Or%ift16 Q{;gssﬂ?fao&&&auggi eloagated sshapd | editably

S. i fferent_ nunber . of, |
al s%‘b'ﬂ%%‘-’ra(ﬂeé °¥it sé‘?%‘f's 155 t%ﬁl é#g%%ﬁoi?é fsglc SdesT 2
pr oyieeshtdy td1e ippgcaphehiape oBven wbehathke lissag ghaped

pr o . . .
L it R ARBEY otfvee, Upbng PO BT GRS revddh

- endslwayoffdims A0tshoed ﬂmutnhunqngp@ﬁryxgﬁvgn¢rﬁfcavating

operation,,t ti i _
CoGReTee i (i pEE £ Ayl BT ACedrasal i ng
di séhachpexchachr ough slots 14. In Fig. 3 a schematic

vi ew of | e - . :
how S?gér}g% n%\é\,fiae Beof{adderne auatsnys dewi eige attdut

der”according to the i [ '
Shosnd THECaqRITet VBRSPEHE? LS SR $RC LYHE A
di shapeerdl dfimdri 5£ShaHR SlsksA id wisoapossilmbet The
shaped botfom suyr

e SOV B S Hes S LSS o0 e,

i N pedipRetaDrovtehssanfaak| Y8 pafct Idsfainegehef 3phe abrasive

o B B A, 1 RERy Eelpg sy itsnet O

secsuppate chitafurchef disbancenpeldeshf56e ianef BRef ace

gétﬁgggsfyf.aﬁdfiﬁg aAHOLREL PR fhd oranRiahl, Y thel eateihgs
resulting from the excavating together with the abrasive
jet stream 9, are discharged through slots 1l4.

In Fig. 3 a schematic view of the lower end of the
excavating device 1 with the distance holder according to
the invention is shown. The trumpet shaped inner
surface 12 of the distance holder 8 is shown and a
typlcal trumpet shaped bottom surface 4. Furthermore the
nozzle outlet 7 is shown. The abrasive jet 9 is
discharged in a direction substantially parallel to the
trumpet shaped inner surface 12 of the distance holder 8.

Angle o defined as the top angle between a cross
sectional contour of the trumpet shaped inner surface 12
and the axis of rotation A is generally selected between
25 and 55°. In one embodiment, described in detalil below

with reference to in Fig. 5, o equals 34.5°. Angle B of
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25 and 551. In one enbodi nent, described in detail
below 35 with reference to in Fig. 5 a equals 34.5.
Angle (3 of - 10 nozzle 7 with axis A should
generally lie between a and a - 15. In the enbodi nment
of Fig. 5 (3 = 21.8 which cgfresponds to a - 12.7.

The resulting angle y which i Thal f of the top angle
of the heap shaped bottom profile 5 is generally
betneaaAde0 7+with azxis A shou eegeﬂarﬁblbrf %aﬁtffeen gr and

t he, nozzlke e e de ot
axr&s Aéél\/brggvg?@g?r?]%odgﬁ%segﬁa?gpﬂggm 3 2L, 87 MhLch

n
opEiTEesPendpnte ot nedilon WPEhEERR Wg‘[’ﬂ%eﬂ‘ g/ g:‘fhiﬁﬁ is
e e A kit oo g e gt

or r,gen
St ridh AeB TR THDSRESRL Tore 2P oRFgP sbried o e pagopn
t heyow2RRH ¥E ERE ﬁ&iﬁmc@ananghas bhi hé amdhmreglde of
di stance holder of a shorter length nmeasured in the
di r'd¥& 84 SoR-15 the axis of rotation. This can be

?Eder gl}m@o&&ﬂ OthQVBischéVnde ichehhelol5 randy m‘er‘l@l@wce,
e abr.asi

f th
e, e, B PP Sy H1ERT Ehe HBARS Ripave)
or dsstifom assmag Eben amee:tpﬂnelmg dnet E&%@Wsﬁ@cﬁ ta5o @
ex Crg\/{%e s()eq:da HﬁwgﬁheP&?rtﬁv %‘bezngané a&ﬁré’inﬁe"%et

ween di schar ge
di rsah::team sr r &m eHvanbage eofamihowénsdﬁame%vﬁrgence of the

d' r 86 :{1 etthgt%s:ﬁvwwgcw&v'tmsl @a&hna@&@s maﬂmnce
osen eadlrpf%}to an | ncriase in I

Ien@wmqn off e SHPSERCLOMIIUAIE PSS 1B Fhe| irection of
a’?i?é &xiL D RHetat ol VEHDE M b Ohdepatdyddas sfollows.

pre rably [ df f b

W ra5ie 6F TRealrs TRy arareiBi fhY A Jet
r7 elcgsﬁﬁa%ahieﬁréﬁidxsl hhrghdoﬁe:hai gfelmtd@eﬂwghangetfﬂksm grom
pr etr:]é?d'b? ]ﬁot ug: gogrfg gr t% a@%@rﬁ QHL? ’Ell;@rl’ﬁ;ﬁ s

ess n 2, nore preferably not
| essot ha:maazatﬁab todi mechdpeyonthdihe pesibhaprl @MW not

]? IXEFe‘gdf%OEf' L% rg%%\c/:ae&g@ [ nd Neodl,OWHe ahgEeabeandere
discharge dlrection from the nozzle and the advancement
direction of the excavating device in the hole has to be
chosen smaller leading to an increase in the length of
the distance holder relative to its diameter.

Thus, a divergence of minimally 4° is preferably
allowed for, more preferably a divergence of minimally
6°. The corresponding angle 3 between the recess wall and
the discharge direction of the nozzle 7 is half the

divergence angle, and should therefore preferably not be

less than 2°, more preferably not less than 3°. The
divergence angle preferably does not exceed 30° to insure
that the flow of the abrasive fluid in the abrasive jet
stream 9 follows the recess contour in order to avoid the
occurrence of, for instance, stalling of the abrasive jet

stream 9. Angle & should therefore preferably not
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stream 9 follows the recess contour in order to avoid
the occurrence of, for instance, stalling of the
abrasive jet 35 stream 9. Angle 5 should therefore
preferably not - 11 exceed 151 in order to avoid
stalling or other unnecessary.disturbances of the
flow of the abrasive jet sfri£n79 t hrough the recess
15. The nozzle 7 is preferably made of a wear

r esexaemtt 15°5 ipapadasnt &9 | 3&401% FERLALNG oF HERT

Tu W@é&s@%&@ A48 stlbBansk st aheh@liglr of stips eflafative jet

made of an 1 npact resistant terlal such as i npact
resttrean & tbarughr the oFegeds non- nagnet i sabl e

and/ or gHedhoznengt s aﬂﬁéﬁrdmgh mhaepef a4 Wear esisitsaant,

and/or corr03|on resj st ant
hi gPR=d mat@ndadni ﬁﬂcpeﬁeﬁ%ﬂ{)ﬁ%%;ﬂd 8?? rkfﬁwr%lde' The
resﬂféﬁﬁﬁcéﬂﬂéﬁderChboﬁrdﬂ&féﬁknhmaﬂenbfkeh impacnizesistant

II t foll
o SRl P LS AR A ¢ 5o gy =
- On@n- i&a@ﬂ.ﬁ gag/ ooy skrefgthxandheohigh-17 -

21 Cbbalt pe n
e tyizss iRt stRRE PR for® JibtosbRT R ARG |
Cobmatesfial, @cﬂ\llasbauhiqhﬂ'%mt%\‘lgrﬂhAhiQh temperature and

PROSRAOE LS -L3 oFBke, RhbkEPILH o méyl PAUE 1 D15

anl um
conn’e:c@n:am ya lde Maa;hénuh@%rqu@wge COTBOF%E%ml Fenge

Spe ﬁg%éaﬂcenavg o@*@ﬁr beari MNel=41y SuEkabey:

|cat|onsAlumlnimnoy can be age hardgngd
Boron 0.006 max
Carbon 0.08 max
Chromium 17 - 21
Cobalt 1.0 max
Copper 0.3 max
Iron Balance
Manganese 0.35 max
Molybdenum 2.8 - 3.3
Nickel + Cobalt 50 - 55
Niobium + Tantalum 4.75 - 5.5
Phosphorus 0.015 max
Silicon 0.35 max
Sulphur 0.015 max
Titanium 0.65 - 1.15

Such an alloy is commercially available under the name
Inconel 718, in accordance with American Metals Societey
specifications. The alloy can be age-hardened.

With oné or more of the features as set out above,

the nozzle discharge direction can be kept almost
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Wth one or nore of the features as set out above,
the nozzle discharge direction can be kept al nost 12
parallel to the trunpet shaped inner surface of the
di stance hol der, such that the hit zone of the
abrasive jet covers at least.fhe full radial |ength
of said trunpet shaped surfat®. Consequently t he
abrasive jet 5 discharge channel 15 |n th
shegmatb]maiertosuhea@eumm ISl'@PeEihénHFEt Odrg)ﬁﬁ’g

ru%ggﬂ‘% @§t dhén R Q'heoﬁlﬁxtcSné\ off ttlfae abrasive
t r unpet ape

f
r adisls asverie aa: ekt ot o raghRr L orER o M b
L?%%gﬂ? Sﬁflﬁﬁﬁfacti& thr@d%ﬂehEElethmtﬁrr&dlve jet
r
br o shakoe (Faapet akgeth Jie 3 csbgd dfineg sypgace
E?Itrge;%i (%’lt il aastaneém@mé;% ® tchesabrasi ae O tjhest
| rotatj on of t

AR L5 ACOEEAh T Ao TAEe] el o fuf T2
gL :ngdsa yéatdtt &h&lenalat r?amﬁg/s:ﬁertmeodis*epacathwgier Both

sive , materia t t I
domEE?r%]alrﬁ‘?“}Pﬁ’grcf’rfngH tﬁ’es%}% ’ngé )&%FSF gr?rgl E‘Igrough the
Typifed hyaB l,t_nh:falee padathe ntrxggp;qte shage ppﬁvtla@'la inbernal
magn

F%{E@s oS t#e fjﬁ ghésucﬁia%a e%gﬂ'@t tﬁa@béﬁﬁhyﬁ the

par ¥ 20 can
recbottld:mtlwﬂ.éaaaieal ﬁﬁoetih@S?ﬁ ﬁmg’fh@héz‘ﬁéﬁiﬁe V%t?% jet

thep, géaﬁ?a&ﬂl head%eBE fSE dhathe &BQ&BJ.{rBejet stream.

per i pher al r surface section 18, the oui5|

sur f aceAdvanfrageessdyst She eS¥AMRIA Y d8HTERy m?%v%ﬁ" ds
It gre grQ@gé{%:g‘;wiﬂ}? aﬁ‘?@%\ﬁéht’.ﬂﬁn deypstmn EorHeeparahing abrasive
re

excBaherhgl Rt &f fhen i‘ﬁ% ﬁo#%é’e%gﬂt Ia?wg%\gkg& Lﬂ?aCtmg
fggt%ﬁtaﬁgesﬁoﬁﬁtwejo&mauonf Tyeicdlly ¢uchdacespasation

e separa
par F¥EFEY ﬁ) %I n?%@%ﬂjt tb%gﬁa%vfogv\%?tracnng
flu %ndg‘m&’tﬂel immluee\peattbylehelmdmﬁerfdmﬁgh sochutRetethey
surface is. 3iere)
ar e SABt lt'Br’év oIa %ﬁ%t%%\V%QEﬂgfﬁyé i SgrenbAbek N6l

a separation syste in that
undesi r &t asthery fupastichdtanAdvaniiages thity h@bc’ve the

abr%%'r\iﬁheral outer surface section 18, the outside
surface 10 of the distance holder 8 converges towards the

body of the excavating device 1. Herewith, a larger space
is created between the body of the excavating device 1
and the hole wall 3. As a consequence the velocity of the
fluid reduces, so that the separation of the magnetic
abrasive particles from the fluid is facilitated.

The lower fluid velocity achieved by the converging
outside surface 10 is also advantageous in embodiments
that are not provided with a separation system, in that
undesired washing out of the hole wall 3 by the abrasive
particles still present in the fluid is reduced.

In an embodiment wherein the distance holder 8 is
provided with one or more slots 14, as described above,
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particles still present in the fluid is reduced. In an
enbodi nent wherein the distance holder 8 is 35
provided with one or nore slots 14, as descri bed
above, - 13 at least one of the slots is preferably
arranged such that the strejglflomﬁng out of the
excavating device is direct élong t he separation

system If the separation systemis nqgt positio %é
coateheastabny,of thenslpbp elﬁd”éeﬁeﬁ@h‘liyoﬂrﬁ?gﬁghs?

zl%bg ¢! £h eéf%@h&*%?@%&ﬁ@ pnef 6f dfley diteivathay deeice is
i S

ance between t fluai d flow and the separating
systierrted alondgnithed seRarakifp Y¥Fe™ suitabl e

separ a&EOEhéyﬁﬁBaﬁolegﬁtwl e thoth gosidrinaedonal

bl i cat A 02/ 3465 ; d
D SoneensRiaAULY et GeabPER BeRs, B v DERBNA ehe

| NtARaL hQnHéréﬁﬁ'dﬁﬂidtm pE@féEi’ﬁDf)‘l#mﬂmﬁ‘t ghewhi ch

priority is claine c S r t
by drl@ftélf‘é‘ﬁceet‘i%e’bg"t SF&I\{\’IA?L % %h%ﬁ?cﬁ%cu tgﬁg%a $fsten
el gnepiinimieedl ranged on the di stance hol der in

ei ther of the |s osed di g in
t he hol’® BERMRYS t%gq'g ng’%%%{'/%?l tooFLE Ig

pargd dorildre, mnEn'oerm:enm‘l pnbligabypndﬂhsﬂ

the tr et - sha 04 ttag
outt 3geaTO ?é%%#]é%ﬁ?ﬁggg?genggcé%ﬁigiﬁgaié or
thesysm:ara&a gtwen bin pirhsedt igpeh apPiFREIGA enent s.

optftﬁzyi&; é(ﬁﬂ?@@#rmﬁﬁ ﬁHﬂaH PEi8kedPNisS #imed and which

ranged’ in forward directed wall of
t heis Z&xgalnyk 19!‘1915903.1@"—@‘?1 trYeIr@tfPSEHFS *the direction of

r ot Etl | B‘?x%lii?caﬁ(@éhé‘r&d&mlc@ﬁuiﬁgr 8l ahextk ek enagranged
junk s IS arr ed in.t cont Afedl3 It
i s %s’fshﬁblf{isttﬁ&?e E‘af‘?g Ft gééf Hc}: hg od&t Iof
t heeﬁq@édm{gnt@be foexsayﬁcbﬂhxfg)ltmeg hbleamghi-n@&mttmé’
J unk slot 14 gﬂ % P?g;aerﬁcguia‘ﬁ‘al bnd: of therdTeE the

?’FF(—?V excavating device 1 or
dan@g@ugr&buhﬁyningeoﬁotmertfnmpet—shaped inner surface

section 12, the outer surface 10, and the contact end
surface 13, or the rim area, can be provided with cutting
elements.

In a special embodiment cutting elements are
optionally arranged in the forward directed wall of the
junk slots 14 in relation to the direction of rotation.
The excavating device is rotated and when a junk slot 14
is arranged in the contact surface 13 it is possible that
cuttings or particles falling out of the wall of the
excavated hole get caught between the junk slot 14 and
the bore hole wall 3. This may hamper the rotation of the
excavating device 1 or may damage the distance holder 8.
By providing cutting elements in the junk slots, these
particles could be cut when they get'jammed into the junk

slot.
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By providing cutting elenments in the junk slots, these
particles could be cut when they get jammed into the

junk slot. - 14 Cutting elenents on the outer
surface can provide a finishing of the bore hole
wal I For sonme sensors, which,,are run into the hole.
after the drilling, this nighg be preferred if a good

contact_between the bore wall hole 5 and these devi.ces
' T eqUIEANINSEPREES 2P TS AITER: SUBFAGS dral FREYIEE
hol 641 A8 AN E eneapdte Ngolewzd .aFersbome sen$ons. which
and 5, wherge i g, 4 shows sid Lew an '

cr 03%S st Hdﬁ'{ﬂ tE‘\‘/'i bgle f‘i%r ﬁq\ﬁ ﬁgiﬁgﬁggéngkéf%gnn@aﬁasbe
t haprépaersd rigndy gbddbeentact rhetweett &beveons | wakbthde
described in detail .agaig%.r'l'%F alternative distance

hol @&d 58 45VGSP 1E8oRRASHte to the abrasive jet

st r eam AEherrEtive embbdipents B resiistehca boldrktdi and
in the for f thr e i 0 h

1« B aT R agbace, SR8 Ehdwh A 9%, 70 Bfd 3{ ubereby
eacHibei hgehmde aofsidepuievcandrBig. Suipt gspesnggeriqnal

Jmhfgf?ﬁs 12 é%eame, QUESE oA tm%{érfag.!é @h&%cﬁaﬁé’rﬁ%ﬁady

e geological formation and ta |Eg_mschan| a ég
i npheer, inkepduges gbpve| yihkaot &8 SegREiPRAtD p‘i?tfa
t hrgygh,which the recess 15 is predom nantly provided.

The outer part can suitably be nmade of an iEgaci
resi st afke rktearnatiygc Al aeanee feddsford R FAFRLY on

Wi t ?ogféggggﬁ,ﬁ a?s:&hlég heers e Fjegstsza\j\khe_tamh genefatingnsrol
par () or as an, | nser | ca e

i n BPRAEPH AR ctfﬂg‘ GBPB?CE%’Ftlr25theﬁ1§%trﬁ‘e°§b$a§t?€éegded
j et cghﬁs@m@em.amugg alteohapivé .diltanicenbolgart igean
can pe e 0L an . aprasion- \. a

pr eP@FﬁﬁgyaOETLﬁPgrsttseﬁ?Eér g?%ﬂéfgslﬁ% togf tagvglggqgéﬁ%‘? ! as

possuthkebleanatesidlt.i ng fromthe abrasive jet stream?9

“which ghapginpl %, RASHRY 3hO0HEdP%art 25 for direct contact

with the geological formation and taking mechanical
impacts, and a relatively wear resistant inner part 26
through which the recess 15 is predominantly provided.

The outer part can suitably be made of an impact
resistant material such described above in relation with
the distance holder of Figs 2A to 2C. The inner part 26
is formed as an insert which can be held in place between
the outer part 25 and the abrasive jet stream generaping
tool part.

The inner part 26 can be made of an abrasion-
resistive hard material, preferably a Tungsten-Carbide,
to avoid as much as possible wear resulting from the
abrasive jet stream 9 which glancingly passes along the
inner part 26. It can be made of the same material as
nozzle 7. Because of the presence of the outer part 25,
the inner part 26 can be relatively brittle, and the
outer part 25 can be somewhat less wear resistant than in
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I nner part 26. It can be made of the sane material as
nozzl e 7. Because of the presence of the outer part
25, the inner part 26 can be relatively brittle, and
the 35 outer part 25 can be sonewhat | ess wear
resistant than in - 15 an enbpdi ment where the

di stance holder is forned out of a unitary part. A

di stance ring 28 is provided to nah igln a dj stance
i n athenbadiments wherertipiedAnCR PR PartoTshRyt of

they hiay3sipyet). et strean1generat|ng tooI part

Herewth |t |s achi eved that an ag 4Egntl&i ranc

excl usify SLptRRCReEANI t R ﬂo%tPéP"ﬁ&Fa 8K Stance

abr fgi ptfe Ja&tiaat He2BCELOR Rétvwegn tthel 1paer patici2é@ aid the

the inner part 26 does not cert._a, lo ! .

noz%@%?%ﬂveTH@tdF§Fﬁﬂ@eg???ﬁf gé%§8lsgP€géoﬁ%#%§}th it is

aC COPRMAAE thatl tagbt 1f>smvxm ck ramsedetedoéx ¢ has iogiat detReen

t hat result e for C e

pre§§$”%§ S ??eléﬁia%ﬁﬁgdﬁgﬁpgged&ﬁ ééﬁ%rating

fl redol axmrtsem& nhazl tise iﬁhe:separtatzﬁngosqsnc&nexcert a
ncI es _na t,11, C doab

r ef g?% g'ue': ozg?g T% l‘?éc‘ di]sia%%% g:%ng 2809Véo V‘..‘.é:hres to

ere provid xcentrically
Wi thccemmtattet @ ainghA fww@mm@n@ﬂtcoét thacarzisody

g sy o o

par presames cromet AacEBe ool bokng F3uid ﬁegﬁe?ﬁis%!mféle first

undgh 4t Secdmp iz ekl el d generated by magnet 11, and
faC| |tates t he rel ease of ra-nmg n ti,c abraS|ve%b

parti cl Bhe | IRRRTATIE RYAY e%h cLpdes et

i nged@ried Muviceith eatébamcd @ Fimgnati tsaberact or

AgabFeTiast ennerErEegy LTl e 40 A5 i B0 part

by the m|pafﬂumadmduderaﬁBradtqmrhddm'3ocensprﬁti¢Q¢|can

be Ag{i?#%?g 1k S 1%@)%51%&1‘ Eforl 1 0%1ab tﬁ@gegf dfbodite
that of the magnet 11. The para-magnetic attractor
body 30 is magnetisable under the magnetic field
generated by magnet 11, and facilitates the release of
para-magnetic abrasive particles into the mixing chamber
6. An annular cover ring 29 is provided to enclose the
magnetic attractor body 30. The cover ring 29 can be held
in position against the abrasive jet stream generating
tool part by the distance holder 38. A similar
construction can be provided in the embodiment of Figs. 1

and 2.
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1. Distance holder for use as a part of an excavating

-device arranged to generate a streamf an abrasive

fluid to be jetted against a geol ogical formation

t hereby excavating a hole jn the geol ogica
formation, the 5 distance holder having a wall with a
trunpet shaped inner surface section to be facing the
geol ogical formation there where it is to be
excavated, whereby a recess is formed in the trunpet
shaped i nner surface section of the. wall thereby
defining an opening in the trunpet shaped 10 i nner
surface section to allow the stream of the abrasive
fluid to pass fromw thin the negegsgt hrough the
trunpet shaped inner, surface section to inpact the
geol ogical formation, and wherein the recess forns a

channel host a8 didgidecst h@.é”hef t?@r@ma%nveeﬁéal#adclng
in the wall 15 essentially parall he trunpet

shapf8VirRReR T LRI &0 SsgEzghe 2, EE)FQ*P‘&nc% 3p|3hgasive fluid
accokEdi Bg §ertédi dadindther Qeblbhecalr BIRRIt SARSL reby

inner surface converges in a centre area, whereby the-

openPHGBIFERds® t]?fali%éirh&’@et HEoleRiFRl pfesnatipm the

Di st anseahobdesldee alLiipg wowahal widn 2& %‘suw&r @i3pad inner
St ance

t he oBeg g has an el ongate cgontour.
hol dBPYEBEDr BPRE I ' Ao 251addthe GRRtFiFal formation
el ongakeecontomrit sielengat excavatdif echd by adidess is

outward fro e centre ar D st apnce hol der
oeoPRrREO R e Sie e B peay i Bnef Siobhre NRrigm of the

the wetésthépab® deftimdrgy annopahdnyrinpeie shaged shaped

pass RPBU N E NP P 1110k Cof bRa 7 g “rasive

accofdihg to gﬁg@(ﬁﬁpmﬂwlthenptaalﬂﬂﬁes@lﬁhﬂﬁﬁgﬁlﬂﬁbhamumpet
COTRERaLEE Pnfel| AN, WLRE VLD Hlloa 8 Wl hedtlgTla1

is conn sur f-ac
sectfgnmatépa.ranﬁzﬂhﬁmeﬁwheheunechesoﬁwwmaup|qmdﬁnﬁhefor

trungglasgPede | Nl W 3GE SXEEDESe LALENE i Brd 6311
essentially parallsel to the trumpet shaped inner surface .
section.

2. Distance holder according to claim 1, wherein the
trumpet shaped inner surface convergas in a cantré area,
whereby the opening extends to include the centra area.
3. Distance holder according to claim 1 or 2, wherein
the copening has an elongate contour.

4. DRistance holder according to claims 2 and 3, wharein
the elongate contour iz elongate in a direction radially
outward from the centre area.

5. Distance holder acgording to any one of the previous
claims, wherein the recess forms a cavity in said trumpet
shaped inner surface section for the abrasive jet stream
to pass through.

_ AMENDED SHEET
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7. Distance hol der according to claim®6, wherein the
rim area is provided with one or nore slots for
drai nage of the abrasive fluid. 8.-.Di stance hol der

_according to claim7, wherejn the one 10 or nore

slots extend to recesses provided in the periphera
outer surface section. 9. Distance hol der according to
claim7 or 8, wherein the opening in the trunpet
shaped i nner surface extends into one of the one or

nor egs| obSstadesl holldett aBeeriohgeto AaOPIHNG A @haNprevious
one oi t he g%evious Clagniﬂ further rovided wth one
t P el

or nBrEVRIM tTHY N SPERELS 5y qurem Fyrface

i ntosébpigeplwgicilis feohABELEA. télthﬁw?}iétn%h@%\éHC@.nnar
for exc vatin éﬁﬁ} hole in a 20 geolo ical formation

whi cﬁuﬁ %R/a? e Viide 3h2EMa3E B 0T HRHC idh Fhen @PENing in

di :c s: ghe &ﬂﬂ.uﬂ[ﬁﬁtlifmha@étdt haﬁdrﬁsaﬁr:@ce tmlmfdaoftoar&meomm area.
(0] C 1 TS | 1 C excavatil.n
furt ‘% gwld’é 888§}r?b?%t%%l%1%%1%|5de %ﬁéeﬁal ghe rim

al ongraa r Dé qinmride&‘ﬁ waxhspne arnogzé eslayysaiged draihlge of
body, { et r of an abrasive fluid onto a

surf%%% +?Fﬁ eﬁ%@? "cal formation in order to

genet at eD:HEart’uEI é:,olwﬂaer echotdengtieahaim (7he whalrkani vhe one

flui as.at ast dlal veIOC|ty cQ and
one. BarBrdiordy radebRatPoreas s prdppe ib e
d|stBﬂntpﬂﬁﬂakﬂnutaraﬁuaﬁged sacthen body to ensure a

predgf i a t he nozzle .outl n
surfgceqﬁﬂﬂ%ﬁékbgb g%?cgﬁg?o% ki o) an %Vhégéb% th’}1 Fein
AVENDED SMEET:G 8N ez tumpetr sbarpd| tnned] §@h§ﬂge ertends

the ygcesSsSHd N Hi% oggrggdmbpe %Eb ner surface of the
wal | of the distance e excavat i ng

devi E@- dpiztiagian ﬁpldﬁﬁepépﬁr@h@g B tanhpee Sfased previous
'nne&lé&ﬁéf“%hf%hé&h%rgb§ﬁéacﬁlaﬂlSEH or more cutting

~elaments for mechanically cutting inte the geological
formation. '

11. Bxcavating device For excavating a hole in a
geological formation, which excavating device has a
proximal end and a distal end formad by the distance
holder of aﬁy one of the Elaims 1 to 11, which excavating
device further comprises:

- a body rotatable inside the hole along a rotation
axis;

- a nozzle arranged on the hody to jet a stream of an
abrasive fluid onto a surface in the geoclogical formation
in order to generate the hole, wharain the atream of the
abrasive fluid has at least a radial veloclty component
and one parallel to the rotation axis; whereby

the distance holder is arranged on the body to ensure a
predefined distance between the nozzle outlet and the

surface in the geological formation and whereby the
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converges in a centre area in the axis of rotation,

wher eby the opening extends to include the centre

area. 13. The excavating device of claim.11 or 12,
wherein the nozzle dischargg direction is
substantially parallel to 10" the trunpet shaped inner
surface of the distance holder. '14. The excavating
device of claim11l, 12, or 13, wherein the opening is
an el ongat e shaped opening of which the direction of

el ongatkne is ariguesh Wd ditkeadyechargee sideand imtofis

t he ozzI 15, 15., Excavati de |ce accor di n

of - cEarEd: 18 CERS iR SREACeN BE ofaB . E L] (e it i Rrpnce
of theldestance hol der is provided with one or nore
slot a0 .of he abrasive, flu d, .wher.eby . at
Ieas gh% §$é§g§ V1cFo8gtﬁ%af% f%©vg§ﬁ§1n.¥he
azinuthmbeposhapeﬂ1xnﬁ&ﬁlsw&fEOEtbe Eﬂee&x&ﬂ&ﬂd&ﬂholder

devi £8,35: L0 WY Ch 441 ol Leam of, Lhe ablasiye,fuigd

Is direc cavatlng accordlng
15, wherebn thatdpargim entendsate anmruqﬁxtha1ddntnd(xrea

on a,kor i LD [ | a |on th i rectiqn
of ro?at?@% §é§§#£§ﬁ§5%§% |nggde%|ce 5€corgﬂj %erel“ the
cIainpzslardﬂﬁbhaxgquduyaqyiansépasabstnnt@&ﬁkynganallel to

sepapgli Qsmal?%@sie exca&%&awgscg%f h@nd;to{i%ac@nce holder.

fl om ng out vatin
reC|iéul%@¢r@#Q¢Rﬁhﬂm@a§ﬁvecnapérﬁbﬁhbdﬂh|M&A)OHI1§, wherein

abfaéh}éeoﬁémﬁﬁ%'{h e 9AELES gﬁ%sanoout i Ue Lhidh tne

arranged suc hat the st eam
exca?éFPﬁ’@l%\ﬁ%eﬁl@%ﬁi@@t g aﬂawgeqi hel e fdreadigeharge

syst 8nra AVENDED: SHEFhozzle.

15. Excavating device according to any of claims 11 to
14, wherein the outer surface section of the distance
holder  is provided with one or more slots for drainage of
the abrasive fluid, whereby at least one of the slots is
located in the same azimuthal position relative to the
excavation device as in which the stream of the abrasive
fluid is dirscted.

l6. Excavating device according to claim 15, wherein
cutting elements are arranged in the slot on a forward
facing side 1in relation to the direction of rotation.
17. Bxcavating devic¢e according to claim 15 or 16
comprising a geparation system for separating abrasive
material out pf the stream flowing out of the excavating
dévica and recirculating the abrasive matarial back into
the abrasive fluid in the nozzle, wherein the slot is
arranged such that the stream Eflowing out of the
excavating device is directed along the separation

systam.
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