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- 1 - FLU D JET DRILLING TOOL The invention relates to
a di stance hol der for use as a part of an excavati ng

wdoevispaosbr anged to generate a stream of an abpasiEee004/052677

fluid to be jetted against a geol ogical formation

t hereby excavating a hole in fhe geol ogical formation,
The invention also relates to an excavati ng devi ce,
for excavating a hole in a geol ogical fornation,
conprising such a distance hol der. -A-02/34653 shows
such an excavating devi ce. The described excavating

devi ce uses a jet of “fPPultF RYEHGre€%ure in which

abrasive particles are m xed to erode the nmaterial of
a surface in order to generate a hole in said surface.

The | IS _placed _under .an angle relative,t e
advan?@ﬁeﬁpgﬁpiégpi6ﬁ%8Fth Oe%cQ&ﬁFPﬁgedgyﬁg%QiEoghgse as
hel @ardndf aur eixababity ngpelatied atsadgehéchgeaedmte a

order to create_the hol This i h t [t i
hSIEE SR 19 e XS T8 TR Eop et JG HEhe SBGRTSTh 6

t RN fcads riildn ehelirkey eixaliver igly Ehacdlkr dsi the
jét. The excavating device according to the prior art
caepliogdsad dicgmgtd@hol der in the form of an L-shaped

brackete ishvRIehont Q184S Yl a2 R @vdeheHaRe tdingt AR&A ce,
of the nozzle to the bottomof the hole. The bracket

cAvractsaved ing @ Herlcomns @ I98ed 991 ae fpamatarivhe
R e B R B o the hol o at ¢ hat
very MOmRnt02 AMED Y Isdioatsr @siohe gheeCEAPES Nch oG £4 - The
LA e el 8 TR LA s
updesiset: dnosihdieh mborasioreh pag tiolles angaixeghdop erode
SRS AES LA e e et in
| Sgirdbwiwdethae. The jet is placed under an angle relative
to the advancement direction of the excavating device in
the hole, ahd 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
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
devi ce arranged to generate a stream of an abrasive

wobhmst4eaascbe jetted agai nst a geol ogi cal f or maPCOMP2004/052677

t hereby excavating a hole in &he geol ogi cal formation,
the di stance hol der having a wall with a trunpet

SQQFE? LAReL suchagerseetivenuke be tnei BPrhbeve jet and
geological formation there where it is to be

exbavapedaywserEpyngdr E865SIPs formed in the trunpet

shapegd .-BREA nFUEHAC RS ERYEARION, t BReWBI kst BebehbYed a
defining an opening in the trunpet shaped I nner | ,
sdissenceeboildrrt 60a M6w BReasPREANPSf SPhEX5BVASipg device

fl%&ﬂn@%dﬁﬁ%s %BQQBW%tQiEtEEeréﬁeﬁﬁ bRradglet B8uid to be
tlaun'pe S apeg I'nner surface section to inpact the _
ggetagdcabaﬁMBWHBig@pl@hépéli§ogm§§19po¢h@§@bgnexcavatlng
excavatin vice for . a ' .a.ho i Dys

cEoPAIRL% FB SBehYoiSATNBERAS Bp 0oL R BB ance nolae
CORRANgES wallody thotatabimpeitnshdeethe nhelre sairdagea section
rotation axis; nozzl.e arranged on.the et .a .
stCedt A A th s 50 008 LoREo s LA hT 5(?“%%?én§'¢?'f1eler% it is
geQl 0@l GcaverEt,i ahdrebyr derecesgerar foantde imoltdhe
wherein the stream has at tJ east a_r.adi aIf \rLY | oci

c eshe stalstgitacs SRET R atito i Tl)iaﬁ&legeby
digy ?ﬁ.%gh%.lrﬂ%fpe@fir ded toR tthempedy shaperbuigexr surface

predefined di stance between the nozzl e outl et ndc{ hce

S eCAdEN WIFerRdi kPR RS SHER e Folther hFecd G dripdd FO pass
S*H%?xf.v&i%%f .Stlf{]ef G SRCHHIRD UACIHNS tiemgea) egiapald inner
formation, ﬁ%lc trunpet shaped inner surface section

i sunrfadale®aiiitan &9 dF@Adig e WAIGEIEG L HOEatedh 1 o

pass E‘Heb s The d rdiRala e ahe G AdaRRN 15 (REA R Gdon

s suita o nore’or less match a heap-shaped bottom
preofdaveatoing e Hwle. 1R S4B PBCathd BT mg s

i nsi de t o) I |y dhe abrasive jet streamto
ro%xﬁagﬁ%%ﬁedﬁ%s%%%'at It is scanned al ong the
hot e. aNteniy| et ae insiakp thehdwdd Bdaemapristiateion
tig&fg§tance hol der thus

- 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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provides an inproved degree of alignment of the hole
bottomprofile in front of the rotating abrasive jet

wenesamsdidhe opening in the trunrpet shaped i NnnBCT/EP2004/052677

surface section is preferabrry3defined by a recess that
is formed in the trunpet shaped inner surface of the

wabsuofst hg €het apegshobdeet Mhﬁé&MytmheonateIEniShe hole
arranged to discharge in tTe recess. g% Iace
Yer?

tﬁéchoFEaFanhésgéﬁﬁﬁﬁﬁeaﬁ PBY hET ofi° ﬁ% Rgﬁﬁed over

éhHQSB babthea BbeEbineprbhgléecesé dettarseanbldsel thus
for the stream of abrasive fluid ass. thro

r pEe¥sdeRuanf ABPEPY §He8eg5RLI RENB Fg ?ePFe°§t£g§nP
aprashye gb%&geSQntﬁﬁbn@ bel ahbveb¥abigh €BRakhiyel Set

mal ntal n wth the effectiveness of the energy
pséseam.in the streamin excavating is increased. As

the oFBEaRPETRAPALr Sha LRERpef: SRgelrTRheR SLReace

roan ttom surface of the hole
i sekitibheds phre fatrabiiyvdeffénedt byam newcsst toatf is| dpgmed

&gglg %é g#%%%%?égapﬁ o&gne@oghgfg$§eo%h%ﬂetQ%lﬂe%f the

| & n-space i Ncreases

SE&B%Egﬁéyh@ﬂdbhe abreasbye thet nszrzéami sl & rirangedartied
at at ent 779,571 discl oses a pellet inpact

dﬁﬂﬁphﬁﬁﬁe HQVlﬁ& &SGR G¥pet -shaped foot part. A

ngtzl glh'et‘i’l %@"e@lld iwpthel @oakove tlhle beoipeti cals fapedtion
ar or releasin | act et

ogieeh ihep s a e e e B 1By ke SRRs3 Hekines

WRiGh ihedrRae Seld-et ocabrRasye Hliuid emdypeds through.

segnent is not capabl e of guiding,or conce ing the
stliheamestesismpdars gaqidiidatfse B %é‘ﬁf“%”l’%vé%n%it gﬂ? %g‘ﬁ'eam of

c f
UM 3,%' : t@%‘& &> %Ha%c%ssrél%ttl%laphmg%f @AY s

fornme e I nner surface of the stance hol der's

waldirqiedmechatier ey b aidegd iveness GnddHSVsy
t rbﬂ:e%%ﬁtp@rpftﬁéq%%a% anf d:0e VRGP il increased.

As the space between the trumpet 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.

Tt 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 stri ke the heap

wohamacs4bot t om of the hole in a gl ancing di r eeCT®R2004/052677

t hereby abrading this surfaced4while maintaining its
heap -shaped bottom profile. The trunpet shape in the

desi-RBgeLaRLE8A QﬁetBStﬁbﬁSSﬂtthéVBBLéOQn@aﬂhéerecess in
approached by any one of a nunber of conica

ptéﬁewa%ﬂyfarsthﬁlgﬁ?aééﬁé detoRkrRAYi hy BaEBnE§§8ugh The
gfaggggoﬁét Qf raomoutnardl¥ tepekedirenhedp-¥hhBed

ncreasi ng opening angles. Prefera I% t he
tbuupem sﬁaphd hnher isupf géencbhgefyEscthor, cEREreby

Cgﬁ?ggﬂgggggx§t28r988a'Qﬁliétﬁaﬁgtgﬁnhﬂgeyég B@gp shaped

he centre area 1I's best Infersected
t betasmspebfidkati on, so that the excavating deV|ce

can rotate abou e genLr r n h
formﬁﬁsn%rﬁmpﬁ% SBfpForbr CrRctRsrarrE Ti8srogE, ohE,

&é&?ﬁ% h@benEﬁehaﬁahLpehabgropehedgby?aag ehengite

aped openin t he direction g I [
aPP@P&EIQfWFP%lFﬁé éb@@ﬁﬁrgBrEFFgékﬁgn OF%F%égﬁ%ZZ ne or
Thihe Alhawgy ﬁobo@c&W&|bla@gbenﬁbumvpaﬁtahebw&warﬁﬂg
stream of abrasive fluid andﬁégeﬁheap shaped bot.to

a

of
C ReDRERe. CPRSPUEI 1y Eha OFEAPEARal "GaEaR 1o FRESLNY ahgles.

secti %e%ferta%qydl %h@n@:@uﬁ@le@ershta@eao&ﬁﬁ@&e@uﬁ:@abhae
trunpet shaped”inner surface section via a rimare

mmewg@%ﬂ@r BbICPT{HE SFERIniHEA SPNe they W@plgﬁaﬁé(&ends
%er d%p%h%%E%BQ§£§%r%%e i de@dreHarew iy Hedts

i eve at abrasive fluid present in the recess can

esnﬁmﬁrﬁeuﬂﬁdlhy tdcesxiovOf HotErkd ofpesiondhgitoFied i n
cav%r{g.% sfaned e lébfea%%o%%mt'h%n dentfird |a)§:ea and

covere % fie heap- s ape ottomprofile in the hale.
T hean sruirsek tcbfa’cokté'ter destrmad itome l@uttfh|eov\;e<§1rtrt@h@ faphgsiipde is

kgkg%%%s%rkgéausegghe oééﬁlh%:fgu;rgS?gggdlh ?hé

Preferably, the opening is an elongate shaped 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

woheoslmae4om of the hol e and thereby prevent PCT/EP2004/052677

| ongi t udi nal advancenent of -t be—-excavati ng devi ce
along the axis of rotation. Thus, the arrangenent of

the opgpLbRgelnN bheahsdmeRE SPanefgi nBeprewiis@ein the
section ensures that further excavating of the hol

: e
chhUBRRy 6bamedi inBEF SHIERESHSEELAPRol ENgr dRNFE Surface

eagﬂeganls'%%%h@ megRanitgakvihaeni 8ecef ohBeogxeavabbhgiom of
t oo ue to unequal distributed excavation within the

hohe helavendetiheThbyeprapensf lappasndénplupdvppspmens of
recess is further Ll d :isopal k $hon e,
8o Rvatehdr bel ek, 1BRE £RY BRLCPE, ZBrat SR oL,

i Bhe arshogepeoti 0édthe bbendogerinsthtateuspeti shapredr

dr ai nage of_ t '

he abrasive fl.uid. e [ [ [
t FRPEEhEUEFACEr SERE PG &é}éh g%i ﬁgﬁgratwawﬁﬁpgtﬁ% te%ech%?gl%g of
i shel asad ehh bylyhecsiude iwalllobft hhehboetondéole area is

excavatjon. Preferably, the._.di.stance hal r has ,
oGreresyr Het&vgt PFS%FH&Fa#SJSQQ&H€i£%|§% erip g%alng
I Bodll oY t@aﬁ;he@.{mdlt dats teapuekde @ xdawartd onowdrtdh inheche

bod%. Herew th a | arger space between the bore wal
ah@lend se@¥a/&€Cg device is provided. Due to this

| ar gernePaeaph® rvaheeaistiyeofrf 1he firdimd thiler eamealst drs
it inmpacted with the geol ogical fornmatiaqn is reduced

sforrthen fasddditede ioRF 1oma Lo PLOVE ST Afg Qe ST more
r%ﬁ@%%ﬁjg?ﬁ%ﬁ?r%HﬂaQ%%erp%@ﬁyﬂéarydeédﬂﬁg iimeNtd @lot
W e urt

ther elucidated by way of exanple and in
c erjoictechrimitihe 1o edc EFaaA ﬁ@cdirlzfﬂﬂrng% ngge of

Flgur eatbjrass‘i 10y ﬁ(ﬁ?s'}%’ftha iE 9SS SRAHRD t¥Hatiithe end

excavating device and tance hol der according to the
i mfertieomed@guies iy B Yarfd OC Sieowegdiéends closed off

IR MRS Yrad dosgis o,

Preferably, the distance holder has an outer 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 excavating
device is provided. Due to this larger space, the
velocity of the fluid stream after it impacted with the
geological formation is reduced, such that undesired
washing out of the hole wall is 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

wdiosauwoan and the i nner surface of the di st aneeT/EP2004/052677

hol der; Figure 4 shows a schefatic side view of a
second enbodi nent of an excavating device with a

di st apegube! desnhans0ndkBBehat L Beckbyenkkefioftalureeh for
shows a“schematic cross section of the excavat'n%
dekheédakdngi shenaahel BEFWEENFFB6r BOAZ P difghalge

fB@EESﬁ%ohiEﬁdr%hérgﬁﬁérnﬂﬁﬁfébé_bﬁfehetaikkhﬁcéahbider;
Figure shows an excavating device 1 according to the

i nvenFiignrpr dvishedswit Eohenpsiansédrovder gtia second
a [ Wi tth _the_i faly e exgayati e
“ERBLAIAEE; " P BYA o B SusERR B8 tRKtGebices
LchbmH&na havichg anwehti8nand a general |y heap shaped

ol e hottom

"ot at SBBEIENS! BECTRe 2nar Lo R oG R-PRPattan gt STAT A

_ ong aro Ion axis A
pesiral igad defritdee aexic avatiangedavilderl ofaligareodpl ed

onto a distal_ .end of standard drill stri I i .
into @ﬁetﬁﬁlélﬁuFefheﬁ Eavs @ﬁ@nggvpggefaﬁ%srg%%?rgg like
f bairgschannel typically in fluid comunication with an
i nternal | ongitudi nal channel i.n the drill strin%? Th%

ng to

first FLOWE dh&RewS BNs&rGaTatdngr SRYFGS LaACCrENg

f liied QU albn Hrrided A tehambels thndeehs lakiras \ie
particles are m xed with the driIIin%'qui to form an

alBegsnganqeivd hdthes dBveatenty-y The GR&erad i drites 1 1o
NQzzl8+Ld Nrde 4 Hgneoh am abiReilvriell FJrerbidn,Ththe
nozzle 7 |s.or|ented in the excavating device to

gihpd e 1fe hetviiewmad wfl k He adtsh Asiopd oA Wé‘s’ﬁpatsjf!aé’é‘& hole

a%&g%gﬁﬂsdg¥éggty;conponent and one parallel to the

rotation axis A . The effective gauge of the

excavathengxiewade ny jde viare dnilfe d abp tod & ddisdide &deh hole

OQfg%%zgnfgﬂé@iéﬁﬁaxié A. A proximal end of the excavating
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 fluid 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

wa2es/oansaavat ed. A distal end of the excavati ngCuev2m®e/ 052677

1 is formed by the distancehdl der 8, shown in detail
in different.views in Figs. 2A to 2C. The di stance

hol defrhieS abirb@liyeCgRReGh-akhbar VO iapagbsashee geell os;tlrcaam
generating tool part by nmeans_of connector 17,

oA O UDRET GO TR PP BREOCER R (Pise degole 2

oggergqﬁggagkpr systens can be used |nstead such as a
hr ead connector as exenplified in Fig

di st aRcdilssladereng @fsdbes excaval 1ag; alevaq?r édéiserfrﬁrﬁ@tﬂi by
di t hag oyt fi 1nqzz| At
B B R A ool der 5 s 7o
wiitnh Fa gtsr.uiPPett cs 24be Thiennidis tamckeade 1skeat iien Tixmlati ng

t he _boattom-.sur.fa l.e

{ SORNSCEEDIE ta ar % %bq_jas%r% E)%é:oﬁicézjregag{s I@%n%%g%g{gcaéool
ameatf dryminegres c:e’ntcroaina:;te»r 19, ﬂeefedlpsaoanw@dmlrdé:rhes form

IS onnectable t he si.ve tream ens

t@oqc S &Y Aith r{@:bf% efCi r &t aero% rr%nsq{% Gi-ems
tQ%ﬂxﬁalﬁﬁedﬂﬁﬁ@ﬁé&d'Bubﬁnﬂnpethﬂaamaﬂ|dunnedmuﬁane
section 12 |s prOV|de mn h a .recess 15 .d flg ng an

elGHRFHRe Tosshidy T f OIS ANE sures,
stifpap Ri% p%?%)ﬂéﬂ'éﬂé&'hl&fédﬂrdﬂsa:\érf@ E%Wdhrﬁﬁlaﬁmﬂlarge

fromthe nozzle 7 . The recess forns a cavity inside

tw@h&ﬁﬁ o nereke vhpaid s dptitfesuifiacs & sect i on

OfTH@'ogl Lt QRN 86 Hay 138 m_lemlttrprseruﬁwnpe“ﬂ 0
t e space bound by the trunpet shaped inner surface

sedtapad InnqCantiadoriddig aredes @%d‘—hﬁa&ﬁt@%
%%Bgazé 4%’&?%1{6 rﬁ]lge 2B thhe & {8 P&k léh. The

to inclu e centre area |n udi ng apex 19.
Alttmnmt-vsdla}pe tdnearge 4 éa QRN IR RV R

ne&enacl}}a eggeofkl Cuﬁ}'{é '@Lseéﬁ{@gfotl@ & rlé"g:cﬁ{r%bﬁeﬁale to

nozz I S arrange o discharge into
retdesa}iﬁasiﬁrm Jer eseredn tgrrgerating tool part such that

the axis of rotation runs through the central apex 19.

The 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 wali 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



10

15

20

25

30

35

functions as a di scharge channel. The abrasive
jetstream 9 di scharged fromthe nozzle 7 through the
wdi2eishiaege channel 15, passes the trunped shapedTiERz®r/ 052677
surface section 12 through th8 opening 16. Preferably,
the nozzle 7 has its outlet opening arranged such that

t berapRXx9l9;i kenhpgatiedrbmstHe hbezbezz| eh7oughhehe
opening 16 in the trunpet shaped ipner sarf ce section
121ﬁgbaaaeepbﬁ@a?éd1§haﬁé?sgaiFaﬁlgrﬁﬁpﬁ af"8Rgpe 1T

ggﬁﬁ?ghgcséegﬁ§ﬂ 95 ehkblhcahesbppaingheedirection of

ongation o e opening is aligned wth_the ,
di schBrgéedabdyti bheonoehdendzipe ¥t5 THELghr 98U Pet
stream t Sefet ghot he 9pentBa 1Bsigkr kkes
gFEﬁ@PﬁgF‘ygg‘ gnaﬁgﬁe%ﬁgagbgghggeggbottom surface 4 of
t hezkaoke7.t hereby abrading this surface 4. At the sane

time, the excavating.to [ edl h e
that ' EHE REFEERE' hmik: EreatriRbRtoonpBt RoRe s sparete
odkek 194l laceaseahni el ohgatkdasheper asudtiabl ysanf aye@ 110

is_present a ,radius such that_a. t of _the
a§P§§@veﬂa§P%§39§a p€An°Fe§gﬁlP§&%§FI§%88FWBFgea
| iitde@ thich byr thehgthdent be peri pbendnhgotseraldgnkdcerith

18. The peripheral outer suyrface section 1§,is . .
c e Sl PR Sen e LERGITER Naglf FRddiosdr A58 Sbaesdye Jot

1%t\écje%n@ J | MA@ phdsedNe hexiehds har epeathinke 16, tsammikes
hol der's centre area and the axis %f rotatj o&_ The roirfnthe
arod@nrd nfadime Lemss (thet iNgaRy SRABENH ST W G HFIRGS oniShg

a$, A £ OGN ALTUSiRRe tha =S WRRThiceany, Wi Gite et ttime,
Howevér, since at |east part of the abr jet .9

si.ve
r edchesdanatiay tead tife edEtsedd % g‘r"]seur Sy that the
secti o 199} Galcdwert.i on is abraded al so
a?mgfaﬁg%gﬁggﬁgggﬁggp%%diﬁb to where the rimarea 13
i s so A hpetr itche nedc WIS I § WEACEe SEEPpridgiads ¢ general
Wi t hout | | ‘ dipbraded geglpgiialh that a part
fé?ﬂ%fﬁé%ﬁJ épﬁﬁﬁésg urface 12 of the distance hol der
eyt cie dbra imEst dtuldtrsam focan tipadie Teshia ot (yHiward a

Sfoé%f%zhit further than the peripheral outer surface 18.
The peripheral outer surface section 18 is connected to
the trumpet shaped inner surface section 12 via a rim
area 13, and extends around the distance holder’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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for instance after an excavating interruption. To
avoid a- 9 - full closing off of the opening 16 in the

wonrwspats4shaped i nner surface section 12 and PCT/EP2004/052677

consequent |y hanpering of the®passage of the stream 9

of the abrasive fluid, the opening 16 extends to the
p@ﬁFEhEEBEiRBtSEfSHEfeﬁs éﬁeniﬂﬂtEGSiﬁaﬁﬁe thmpet shaped
preferably elongated shape of the opening 16 thus.is a

t Loneat suréropgaectionap ,agéiFaaﬁyqaePFgMcaﬁ@BGS&BB of
shape ngat ed.p i a rastdaneated, the
eFﬁ?p F%g%aghggeﬁgﬁvggéaﬁgngt%g Eggpggha ed bottom 4
copphéngl | 6cewtesdsptni hjelperinberadesytes ghwapse 18. In

forns a_tunn t L,p h ayat
(o0t Ee 2y Shigh SRt erePY BiphgR b BAKE bRl ki
diopehangedc Theseisny heupcatiededlbhgetedl sheped ismitably

the contact end surface 13, ,which, are al | j unk
sPotgungagieds ova S%ﬁﬁﬁéraoF?P&ﬁﬁtfﬁopgrggogﬁgogﬂab%’ or @
PRSSINRa® edTRE 15@tiSadl isgape.t Evehowhenr thec teaes shaped
provi ded in the peripheral outer,surf%ce éS’ for 5
dPaithage 4ofCompa ckBiLys CPY SESUCRETHRE 18ce s 80 SEnd

t ng&% shaped 4 Reheyuibaes .l peafi gre ydicHt anee cheladerting
ends I'n of the slots 14. During an excavatjn

ope@vdtdeor, Hﬂﬂ?&ghﬁﬂﬂﬁgl¢@§U@Hqi§¥W%ﬁﬁ¥Hélé%%b&ﬁiing

t t i4h the abrasive jet stream9, are
d?ggﬁgggéﬁéfhrough slots 14. In Fig. 3 a schematic

vi ew @hetriee Magivbe @r@vétechdhareadadtvy ldedic &P Hakact
{ e Aithance. No dof RECQRA 00 Jop ddla dovielid gndts. A

shown trunpet shaped inner surface 12 of the
dicsitfafrecee o rdmbed iof Svekn sdifd-sa itsy fileg poswpde. The

shaped bot.t om f Fyrt ytdeet
e i S G e e B o S o [ |
dipreacitghoer slu sttt isaldfagearld | don slndigageufettishayspsive
i nner, surface 12 of .t di

dggﬂﬁﬁg'éih?tﬁ§??ﬁ§ éﬁgﬁélGé%ﬂgéﬁmEQ%$gggﬁ%%$X¥ﬁﬁﬁﬁ
CHUMEHc®f12 hef trhenpkits tsdhrapedalvwer ends dge a2 twd t he

aXsilsotosf IZP t aISLilroinngA ains e%iecnaevra lj!ﬁ/g So%eer%tei%rhet%?ee r1‘;uttings

resulting from the excavating together with the abrasive

jet stream 9, are discharged through slots 14.

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
typical 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 detail below

with reference to in Fig. 5, o eqguals 34.5°. Angle P of
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25 and 55. In one enbodi nent, described in detai
below with reference to in Fig. 5 equals 34.5. Angle

woO 2005/04006 - nozzle 7 with axis A shoul d gener aPCY/EP2®4/052677

between and - 15. In the enbddi mrent of Fig. 5 b =
21.8 which corresponds to - 12.7. The.resulting angle

“H6291é57h?ifh°£x£EeAtQﬁo@nﬂl@eﬂérabfyhfﬁ@ §8ﬁ@@€n ? =2nd
bottomprofile s generally between + 18 and Q

depentibhg &n hbw eneadéRenheChokie dpehiTigits® onw?h%h
“g&%&g&iélﬂ ?f ot hejaxys, AI‘he'VPé§QY‘é‘£ngt Qﬁgﬂés?hﬁhﬂéh is

anne or the opening , I'n cobination wth
thelﬁeaﬁedhshapgdabgiEOﬁf4thﬁaye¢9rﬁhaﬁe@xbﬁﬁHPﬁgpéagﬂle

whi ch_ac ser_al ke or. diver geperqa®h

thd gEngf%Zy ?gh%%ga ihAﬁﬁg vgn?agg ofagp owi ng "
SRE® ﬂuuﬁrgéntheoﬁothéeabpasnng pstosttbanugstgeamaﬁlde of
thijs facgilicates a distance holder of a shorter |ength

nme3SuP&dSi fi*the direction of the axis of rotation.
Thi s gapebeckndenst agdcharfel thaaneW LB khtiYbe dheno

dlvergence the abr SIVItI of the jet strea Le i ns
hPERNA0Er 18/ r éPafPR F?aléPé FthH% BFF8ﬁ1 %?z
odbkebm kN ALYEkEOLR @ﬁsékpahhdhgthachohﬁlbﬁ acts as a
excavated too nuch beyond the peripheral ﬁter surfa

oflif fusexc alaomagot 66, HNETIRGFE Rét Fé@l’réﬁegée

digr.eeLiom f ﬂnbhﬁﬁnﬁgéél%faBleQQnQd%@ﬁ%eGﬁﬂbrgence of the
direction of the excavatlngé evice in the hole has t
d

bebchosar Sedl sdrepdadi A§ anthasr £asd Ligatre Peﬁgﬂi}ance
o%gl%% I§ ang oﬁQlqeﬁeﬁﬁkﬁth%%sh%ebt%nd%%%eﬁﬁ&edfﬁ%% of

ivergence of mninal I's preferably allowed faq
nehe pma%epdbmptatdp@er@@n@ecéﬂ RienuBEiep Lo odTRE folTows.

%é.é:ﬁxs Roding gngle R h\@%%% tReer %%?%% 1‘Qﬂlt|1ya%¢ the jet

arge |rect|on of the nozz e 71s
dlsmegﬁnmmngise higid ostesulad redetafverly |§1aé1g@r &maﬁaﬁ)&e from

d%@!fzgﬁ%g. e B e B Rhialicy Bl RS trhaled R is

e preferably does not exceed
| RS %;id?aaztaﬁelmb tdoowuath ey calot ddiev @efrigherad tdvder

abra%

surface é? the excavating tool, the angle between

discharge direction 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 & 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

waho@auedcj et stream 9. Angle d shoul d t her ef oPET/EP2004/052677

preferably not- 11 - exceed 1Blin order to avoid

stalling or other unnecessary disturbances of the flow
of xLheqaheasijye oirgkrstheaib2dt Beaughngherr e¢ags 15.

The nozzle 7 is preferably nade of _a megr esi st ant,, \
handeraserryl distuRPaschrePér ABPy TThHgStehNCaphFEIe Jot
The,dbal anee. Balder ks Begber ably made of an i mpact
resistant materital such as inpact resistant steel, or

pr ef eChbl poazheninagneresabpbliniipge Rfgh WeRreg§EAStant,
and/ ar high.- te atur ' t I COLLRSIHRN Th
Berd mdrdRipl, AR GY, BrbeEAbEY! TRRELRC RN The
hiddbtberpehaildes dsd prefessbdy mediesodnen impact resistant
ni ckel -.chrom um_al l.ay.. A ni - .C Lum

wieheh iete SESTY S\ &5¥@€%p%$% %%%QF ?2%%2r<9%'@?¥&frﬁ§éy a
PhovieRap@iktiiGuldre ynsifiocrahligh-Altuengithma®d? or Guigh-

Boron 0.006 max Carbon 0.08 max Chrom um 17 .- .2

CHSAPE TS Goat An bRty PO CBAF RICEMEREATEEE 0. 35

meps Ml hderwsn? a8 a RiZhNisekengthCobdlgh-E@mpedmture and
Ni obi um + Tantalum4.75 - 9.5 Phosphorg_ﬁ_I 0. Oé\S max .-
SIAAEESS 19T &S LN AR G IO EE TR U Pamiodim 6. 85 <<C
l&é&%ﬂ%%ﬂﬁyQﬁwﬁw@wmmwm&mmw@d@wﬂﬂmmalMwme
name I nconel 718, in accordance with Aneri.can Metal s

Sddine iy Sp @St IREAESh PRTTHE ARy Siit P Le:

age- hardened. a3 yminium 0.2 - 0.8
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
Tnconel 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
nozzl e di scharge direction can be kept al nost- 12 -

woan@lued4ot 0 t he trunpet shaped inner surface BECTER2004/052677

di stance hol der, such that tHe hit zone of the
abrasive jet covers at least the full radial |length of

ghga&iaﬂp€6 gﬁépﬁguﬁﬂEEagﬁapéan§ﬁﬁé@nghyfabaeof the

rasive jet discharge channel 15 in the tru
sHapednianbelderf asachathasi thRehdF sEGREeChol BEr 2Brasive

Sﬁ”% %EQQEQt keﬁgéskhﬁgge@hﬁi 98d§é&81éngﬁhtbg BhuBapet

aped i nher “surtace to at least the full radius of
theumpetaahapbd|derfaletthnéegpegﬁhﬁnttbﬁ flrgasive jet

di.scharge ch 15 -t
CHSRRaRGer AR o7 oL LA, LRespRL caberl shikt sidrace
divatianeg hhbdenseasueehbnderaﬁlruﬁstﬁeomoato&ea§¢ethe

area i s exposed abrasi v

CEeRE o Se, bR SR TSkl pREg e R race 12

Qﬁgg?&:g%@@?LXhetE@qu?@wahsn@fdehecdlktaapebholder Both

Wi a separa t f

SRR ST L S e T

dﬁWﬂ%&%%ﬂ”ﬁr@E%@%‘%&dtQ%egQQb@@b%abhE@@W@EIQhat internal

Typically such a separation stemis pr vi de gw 3

n@g}@éml@ @éd;thﬁl dﬂ@rtaaltcter 5’&310'\%& RRGNEE ¢ éilvé’ the
(ol 101 af i Qla»xtp%‘é%l'c‘i that Hehey re@dn e water jet

reC|rcu ate back into X|ng chanber, . It i s then

oStg&EMldMEmnga@ﬂﬁﬂﬁﬁ?@qﬂ%ﬂ oty aFesias pifdr ftream.
outer x an%%%e %tl Iyo N8 LN vaSigdesMideace n{hqi Qﬂ‘e

t he dIS ance 8 converges tomards t he bod
tipecoammmmlrtga @e\ae@@mthaersewtﬁm e eﬁeg&rastpla&e ql%,raSlve

SRR AR e M Hkled 19 SHORY Ui 8L A mbacting

As A consequen vel oci t
t'ﬁhé|gﬂdﬂdgﬂhﬂﬂ¥f0ﬁmauﬂun thesegdvatsush of &QRﬁratlon

ma%/n tq'ngtjgggr asi ve eDd"‘erl ér(ar die dddy} A1 Seor atthractlng

omer 00|ty achi eved
C oMt NG ahﬂ&:daa sperﬂtzmelaso iirs taiescfladxﬁhnt%gté'odﬁiam they

enbodi nment s t hat rov d W
yRErS TP e A vl i REREIARs,
3 by the abrasdves partlcular advantage that, above the

peripheral 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 provided

wobds/avsasor nore slots 14, as descri bed abovePeT/EP304/052677

at | east one of the slots islgreferably arranged such
that the streamflow ng out of the excavating device

i 5 didect edh al ongrdies saparsd igre syedisy dfrdriged such
separation systemis not positioned conce trlcqil i n,
tifeathoriee hot eeamef ¥owipg HBudght tHee SFHER3 S Her %‘iice 18

;%{ﬁ%ﬁg%hﬁgf%ﬁgsﬁﬁg such-4hadn thesdidt ance between the

ow ‘and e separating systemis mnimzed. An
exanpl £ e asapdralblen sepHrel i bh RYSIRAF SISV ded in
I nternational,publjcati = A\ : ai h So@dh aph
iﬁ%?%%%%r§%% %gti%% Qﬁ%qggﬁf}%%?ﬁfﬁgﬁ ng%en1af§§give%
i 91004 ef sahépaay appécted i pre PomiEPpovaginsaaatl the

LS BLLOBLHCLE PP A0 Bl nDCtEilracing ovsten

cuttihngimhegents are arranged on the distance hol der

in either of the disclosg nbodi nent s, for poLting

t he hBneSHaRPHE egpﬁc??bt%?f?h%egﬁEﬁéé??n%y%g%ﬁ.Q%n
P@EBbﬁaéarinomﬁtefna@i@n§i phipl geatpononsatdDnG36658he
trunpet -shaped inner surface section 12, the gu%er
sDetatés10f éﬁdlmﬁéogéﬁy§§Pa§ﬁ8}98rﬁﬁger§§}r8P ?ha°Fi m
agggteﬁaaﬁge pLayi dgdiukbbnaYi bhAY ebplEBESionI N a

special e oglnent cutting elenents are o hlonallg d which
aPEANGRA0NA/0R&4PFr waE dWBLFBCPEHORALY &F E alpgkand whic

Sk%tﬁe%ébgnékﬁbégbeatée bherdiceeehiz:an of rotation. The

extavating device is rotated and when_a junk slot 14 d
i s ar pphgedaildyt hmecbanicelsgrihéBI181PTSRESpBESi Br&aNIe

that ,cutti.n [ LGl LBg U f gike1wakly of
t R 5§@a9§ %%nﬁglggggkgcgag%?kbg?mggnEPﬁe_junk slot, 14
aeebokid mearte , hdoe wabboZtiThi sheafoRgnpekirhe CABRSL TN OF

g%p&g%x%é%% %%bn%ogﬁyi%% Lo9% 108y 292Mge bhemdire!l dFCehe
group consisting of the trumpet-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 spécial 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 getAjammed into the junk

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

wopuams/goaas. - 14 - Cutting el enments on the out ePCTEPR@EB52677

can provide a finishing of thédbore hole wall. For
sone sensors, which are run into the hole after the

drill k:'ih@:tltn@ © I8n@hft sb@nprakeuedr fsua faeed ceentactvide a
bet ween the "bore wall hole and .these devices is

r &daiiedd.ngAqTerthg BAE Sehs §0Ta SHNG &S A g ich
S%r%n%%{;%\% 'HHé IRMicE & FAE %Ih‘é\ﬂﬁair'lfllﬁlrﬂgs, thidNtiht be

wher eby shows a side view and Fig. a craoss

s@atafmed/lleﬁNa F%ﬂqu qebaTs Méﬁ@rﬁbé%ﬂ%}rzﬂ yaldgthole

dy qgﬂﬁﬁ &pove will not be

dgég%lk{ d%ﬁ%im agaln qhe ‘al ternative distance
hol demlﬁ&nrsatfmveme}nb@mmmmf teo difsd agisicadiodelgret38 and
st ream _gener R Y. of e
t i?é(cfaova% aéet"hr 4 g'l csg%h”égﬁ on %? the rglcf)trk{]er ﬁ'g%lr véegy
dlfjlgan?e drawkera isiden disserdsld/ Rifg.pdr tes ands s gigional
ma of a particul arl ui tabl e naterlal There is

pric\A'te F HrF DA e %efrbq,e PSR ottt %ﬁ%% Hsady
g%zié}gllcraircfdum | v dv it lakirg: e ke caalbédrpiactdstail

and a relatively wear resistant inner part 26 through
Wi the recess 15 is predonmi nantly provided. The

out er el ta Gk il vl g4 paamd e srfdean 38TQ_EgithrJﬁ1$Ji}St ant
mat eri al such descri bed above jn relation with t

d.csqra'ﬁtcétmeaefro otheriaRrasi vg I/E Sﬁrf‘ee%r%?nep%%‘il% fQol

ﬁi 1&\$ LA SO ta W et Sl bigy heldl fdrpl dE & b veeded
t he out part 25 and the abrasive jet stream

gemrrmw@on o3l - gt . altrrnainisre ghritare P e ek
Tung %:@a;i)ggo% %&é&étéy&l had oh el £4d ab s @rﬁéﬁi?@ll’a@ly

to avoid as” nuch as possi bl e wear
r@mﬂtab@pfmiﬁﬁriﬁﬂabra5|ve jet stream 9 which

glanCifﬁgyépf§S§§o@ﬂ&gﬁ’iﬁmbuter part 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 generating
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

wazpostones4s nner part 26 can be rel atively brittPeT/ERm®4/052677

the outer part 25 can be somelWhat | ess wear resistant
than in- 15 - an enbodi nent where the distance hol der

| §nf eﬁﬁgﬁiﬁeht%hé_rénith@r YiBahhceAhdiigbanes Folgied8ols of
provided to maintain a distance in the axial direction
bet WedkatrePfiter part 26 and the abrasive jet stream

gener gt 41Ag Lok RALL. 2HeR8WbkBviHels tachhevied ihhat daBtance
load 1's transm tted exclusively between the outer part
25nantiet haialr sdivestiion betwapngéher 4NDRE PSS gérpnd the
such _t hat t. [ s t rt 0 ;
CRBTRSIre 7T hEaa HeheTd IAGT 50N, PRSRL MEreiptOne is
acehieweal ¢&hatslainghtl ooy vi@r d rapsadstedofexciasigedlye bELween

that may result fromt f or ci.ate j .
RS G S5EY 75 RECHIHE AR aeL ged Jep S Seahy FehsTating
fidootl padtsecainth nozd ehe Theeseparat i2fg dopst emt whiastrt a
i ncl udes nmagnet 11 as descrihed above .wit ef.erenc

t ¢-opidy om thss nﬁ’ézéepr ovi dcgv?%gﬁltcﬁ 5&Inlgyl}\ﬁrtahlsroe%§§:é’tes to
t%@@ggﬂgﬂaat_e%oaﬂa%mgm _'a&cahidmcte@rth raateort lodidye @0 riczzle 17
provi ded adj acent the m xing chanber n si,de

P eomaspRsdid: (AN Ghd 9 g e Cr theh Yy the

- e ahtd@ctiol thrdyi3a lisgreanald safpesamdsr dHee first

gnetic field generated by magnet 11, and facilitates
t B\ slesl 31037r@F ~ magnetic abrasive particles into

b ovi d e g o body 30, ¢

Thie scovidred ialyp g widih e feanaen Yodiid on ragdl MRrs he

3i ;aoi}ni\éa:ecjh g%xd%rr{‘%%re%ﬁ;? :ﬂﬂa{? g:ceg stcrtg gﬁ oagyicéanw'be

provi ded ra-timgrettiodi stgmagiorFigdy B¢ pravigded 1.

da BT S e AR R 2, SR PR pposite

fluHat 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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to be jetted against a geological formation thereby
excavating a hole in the geol ogical formation, the

wdizetsaaedo hol der having a wall with a trunpet sOamen04/052677

i nner surface.section to be-fhecing the geol ogi ca
formation there where it is to be excavated, whereby a
recess is forned in the trunpet shaped inner surface
section of the wall thereby, defli M 1I3g an opening in the
trunpet shaped i nner surface section to allow the
stream of the abrasive fluid to pass fromw thin the

I aces$ildH=ouah Hieldy wmpetusshaped paner ofufrmexcavating

section to inpact the geol ogical formation. 2. . ) .
DTS HATBEhEDERFAS @ STHeEn Worl fifReive fluid

t R haRef dJielstS W fRA Anear GRS midt idrf eiid by

area, whereby the opening extends to include the

cemgey adriewl 38 haies tigh ddieh gepdrodcedr fiaats-aithea

Ol | HRAH % RAs 1Bk QHapeH i
Didsjt?sécr?ce g*%le&réy:\ccor mdr:%‘to c]1 al?ldil?‘réslﬂpZD&QZﬁtnrgj1 , V\herae% n Hnet
t e refl apreg atesc oot dur bies felacimgattdie weplgigimli diprmation

radi al |y ,out war,d fr t.he e .St :
h %qjdeeﬁe é”&eol?ed i lntg o 0&;3n ygéo Y ggogfwatethech’p r%gl Vi rOellJ% f CEF ;lf(;rrcse, 88 1S
WRreiad tire tries essurfperisshapeal i innam suifthae wpetion of the

shaped .i.nner, surface section far t ra '
sﬂ*%iinQQ?ﬁﬁigé‘{ﬁﬁiﬁhﬂg % ?ﬁ%ﬁ%ﬂ%ﬁgﬁhzﬁﬁéﬁhégnd$%iﬁﬁfped

t e anerficd heequrieon aus =l ladwrs;henvharmdam tde rlecessrasive
f or.ns, channel for quiding the stream.af th [ as|
P ] ReP R %r%%gé’n’ftq?]af? IS AT tRF QY {%rqben”pte%/&npet
shapgskd Mgie s Wi efecsagddtoibn o Dmgsrtceciwlglaslogical
accordirng to any one of the previous clains, further
cofpm&t i a peripheral outer surface- 17 - section

whj ch pssicanecietid ® ddeoidinpaio diaped 1 Nnateseid agee
section via a rimarea, wherein the o enhﬁg in the

t refPERe S AR nHEIS S L1 BIRPEUHIRT 4T tHe 71 AR, 2rea-

8 whdd St RNk NOb&SInQCER &hid £® NAwad , thhetehiire herea.
rimared is provided wwth one or nore slots fo ,
dr%jnd@bstﬁnce holder according to claim 1 or 2, wherein

the opening'has an elongate contour.

4. Distance holder according to claims 2 and 3, wherein
tﬁe elongate contour is elongate in a direction radially
outward from the centre area.

5. Distance holder according 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.

6. Distance holder according to any one of the previous
claims, wherein the recess forms a channel for guiding
the stream of the abrasive fluid in the wall essentially
parallel to the trumpet shaped inner surface section.

7. Distance holder according to any one of the previous

claims, further comprising a peripheral outer surface
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the abrasive fluid. 9. Distance holder according to
claim8, wherein the one or nore slots extend to

woeowsdgeso provi ded in the peripheral outer surPat&P2004/052677

section. 10. Distance hol der Htcording to claim8 or
9, wherein the opening in the trunpet shaped inner

S%EEEESneXﬁﬁﬂgﬁ kBt goAReceEdt B8 ene erumpee shapséd. inner
st ance hol der according to any one of the

prevfoegs epakasn V@ﬁtﬁeFlﬁrQVﬁéedWRFFﬁlanEhGroﬁﬁpéng in
CHB% Eguﬁkgggghégéaf1HE%?a§h9§5E¥ gutthhg kBt @nkheim area.

geologi ca . Excavating device for
efcavbibhgnachbbéden acgestiégocab tépimt TonWh@kpén the rim

PAGRUA LG OV 18R 1397 oREOKETRL:ENA 130 Bodl Balingd of

|stance any one of the clains
1the &bxawhwehf&madvat|ng device further conprises: a

dy rot t bl de_th | |
2307 2RE AT Panead5h FRACEAAY0: 50 Baamsfr oupeaph, the one
abragbvre fhuitd emrtrena sur fracesisest beogadedgiinatthe

formation iin order to generate.,the hole, wherein the
s PEEARDEE 2tlh @UAEEa SN égFFuﬁﬁcﬁégnat | east a radia

Vv&loQcint ¥ tGARO RSN Hean d cede dRakalkbelc 1tant lBe orovat .wcmrem
axi s; whereby the distance holder is arran %
body OPERG dha thce dETIRES GPSPaflcd BEtnedr Lo eXtends
”%Zc' A logt tad Jrfe csukdoaee siibtishe geol ogi cal

formati on and whereby the nozzle is arranged t
dﬂéch@ﬂ@é@m¢31$@1ﬁ@€é§§cpﬁ§ﬂnﬂs PoPRYd ONF Ote %ﬁn@FeVlous

SURfAGE Off&%egaércﬁzflcfel?de wWAitst dRee Johidte cukd ingl 3.

The excévatlng ice of claim12, wherein the trunpet
s ledpere ritrn €io 15 mefcdea isfa llive cHitsiagc d RS ddre Ganlaggeal
% centre area in the axis of rotation, whereby the

ﬁnﬁb SXt'ends to include the centre area. 14. The

eMv&badagfatemg:eieoileﬂ dom Bxcgvarinavsesile tife 2

geological formation, which excavating device has a
proximal end and a distal end formed by the distance
holder of any one of the claims 1 to 11, which excavating
device further comprises:

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

- 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 of the
abrasive fluid has at least a radial velocity component
and one parallel to‘the rotation axis; whereby

the distancé 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
nozzle is arranged to discharge in the recess that is

formed in the inner surface of the wall of the distance

holder.
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nozzl e di scharge direction is substantially paralle
to the trunpet shaped i nner surface of the distance

waabidanos4d5. The excavating device of clai m 12pCLEP2#/052677

14, wherein the opening is-ad8longate shaped opening
of which the direction of elongation is aligned with
the discharge direction of the nozzle. 16. Excavating
deyi cenacepediagihg asyiot ofachsim212p Wbereherthe

t he outer surface t f th ' hol
beuREsh FhERcanerBrEnbRErars: 8 r bheRar RaleeofiotHEr

appagkygel! Uhda whgtebyastbal easthenexok dherstatsions
| ocated”i n the same azi nmut hal posit ative,to the
exbavabyofhGe9Peaing PﬁtﬁﬁﬂéhtghénngaﬁnEb? FRBETE area.

a@@asgﬁg EthQat§nQ'H§%E§Q of7c1Exmavat ppgldevivherein the
according to claim16, wherein cutting el egent

anpan@eddaﬁchn@g§|d@r@ﬁtaopoaﬁaﬁabﬁgépﬁga%#aepﬁﬁaliel to
reation, %gttgﬁagbﬁegﬁh@? QUrEQE@tanthésdlg%ﬁﬁE@thﬁgder

device ac toclaim1l 17 conprising a
seﬁaraheoaxsygaEmngodegeparQﬁlﬁéaamrégvvé3wapérﬂéh yherein

R

raS| ve na nto
abiasicte ohl lcblfd eilongh¢ 1oz ilse aligeed withe theodiissgharge

arranged suc at the strean1fIOMAng out of the
eSdEEERG 83 g& POZdilPact ed al ong the separati on

syst.eMxcavating device according to any of claims 12 to
15, 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 directed. ‘
17. Excavating device according to claim 16, wherein
cutting elements are arranged in the slot on a forward
facing side in relation to the direction of rotation.
18. Excavating device according to claim 16 or 17
comprising a separation system for separating abrasive
material out of the stream flowing out of the excavating
device and recirculating the abrasive material back into
the abrasive fluid in the nozzle, wherein the slot is
arranged such that the stream flowing out of the

excavating device is directed along the separation

system.



