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ADRI LUNG APPARATUSHAVI NG N- LI NEEXTENDI NG W NGS AND
DRI VI NG MEI HODTHERECOF Techni cal Fi el d The present
wonvwesan rel ates to a borehole drilling apparPar&R2005/002918

havi ng in-1ine extending w ngs and driving nethod

ATORIEDING APPATATUSHAVINGU-I INIPRK ERQDING WINGSND DRIVING

apparatus havirig % ses a gui de device

operated by high pr tendi ng wi ngs and a

pilot bit, the extending mnngs bei ng configured to

advance and retract in an in-line manner so as to

extend the diameter of a borehole so that sludge can
Techpicalfield ent ed ft om bei ng accumul ated in the space to

whi ch the extending wings return, and a driving nethod

t h&hembsentfBiaehtivh edens tod bordhole dalliy Qiﬁarathﬁmfg ilMitte extending wings

equi pnment used in drilling a borehole includes a

o e AR oy S B AR ARk ovendingpioes
which St el RGeS By P i R ot bi, the

apparatus can be divided into an eccentrl c type, an
extending sviegs ihging gondigurertitocadyrnegiand astiagsrin iam dp-linepeantenser e it gxtand the
means for extending the dianeter of the borehole, for

&mnﬂnsfabaemmmﬁd&@ﬂm@@&umep@ﬁmﬁdﬁ@ﬁﬁaﬁ%b acichaled & ﬁﬁwhwh
or arns. As disclosed in US Patent 4, 770,

the exdBldR, Q'BE Eg gthe eccentric type
“ari g app ratus cludes a ‘drill string and a

Quttlng devi ce connected to a | ower end portion of the
drill string. Further, the cutting device consists of
an internedi ate portlon rotating within the drill
Backgraupd 4rt and an outer surface. Also, a reaner is
installed in the internediate portion so that it is

of Trsgeheralj HameeBedqdipinent tulkd ircdillingta baxhéle inblaaadbtaish ¥pparatus, a

the reanmer extends the dianeter of the borehol e by

SRathtl dnd aQifth Qipalifls. TS peSchiSRefon il ¥iRGtedtd hi bifhg apparatus

appar at us.
located at the lowest portion of the hammer bit equipments. The drilling apparatus can be divided into

an eccentric type, an extending type and a blade extending type depending on means for extending the
diameter of the borehole, for instance, the structure of a reamer, extending blades or arms.

As disclosed in US Patent No. 4, 770, 259 (Published on Sep. 13, 1988), the eccentric type
drilling apparatus includes a drill string and a cutting device connected to a lower end portion of the drill
string. Further, the cutting device consists of an intermediate portion rotating within the drill string, and
an outer surface. Also, a reamer is installed in the intermediate portion so that it is offset with regard to
the center axis. Accordingly, the reamer extends the diameter of the borehole by eccentric rotation in the
eccentric type drilling apparatus.

In addition, as shown in Japanese Patent Laid-Open Publication No. 2710192(published on

Nov. 29, 1994), the extending type drilling apparatus comprises a device driven by means of an air



In addition, as shown in Japanese Patent Lai d-Qpen
Publ i cati on No. 2710192(pblished on Nov. 29, 1994),
woheoezsandi ng type drilling apparatus conpri Se6TA&R2005/002918
device driven by nmeans of an airpunp, a bit device
installed at a distal end of the device, and an
pump,evbiteledéerinstaliécet e distlendbf thrtewies, anskan exteredingehlade instalied betgen the
bit device. The extending blade is secured at an upper

deviceSHd the Bit H&ﬁe.dlﬁl\-s 'eﬂ&ldﬁﬁ bERARScRbd B aPippeisedd td¥aé device bymeans of a

nove angularly 1n the vertical direction, and the
. er end poritian,of the.bi i ' : .
pinso JREF e R 18 verhALaRichm QY bE frSnl PR o o s
of H e extending blade js configured to diyerge al .
formed fee hivece ncliieds ifefe dhvaytorpy e fvier gid, perkion, pictie itendine, s is

and the bit device cone close to each other. Further, |
5  confiphed 8 \@Wipelaloni/fhe irfkied strfabioof e, bit B Vico®Bepi thesdawige andl thelojt device
4, 1998), the blade extending type drilling apparatus

omneu&%%ﬁgaﬁﬁ&mdrlverzunder-reaner arms, and a pilot bit,
I'n rch a plurality of arns are constructed to

ok e 05 arat s o o R R AT L L g

rotation force of the driver. However, wth.regard t
type drifiing anperatns in¢hedesedriver wnderepmerysas, apd Apilof bit, my%%%@aﬂw amms
to carry out rapid drilling work as the reaner rotates
are cORSARIRA 0 Frajedt ind goakt twhils mtating fom thelxenten ofithe pilet bit to the inclined
connection portion of the internmediate portion is

10 direcdohpghl@anﬁefa i a8a@%ct Y under high load. Al so,
W

regard to the extending type drilling apparatus,

it s i ssible,to use .t - b ' .
wﬂ%ﬁ%& “ﬂ?@@%@@#ﬁﬁ@ﬁ%@%ﬁuﬁﬁﬁﬁﬁﬁﬁmm
to the |ongitudinal direction,, and fhe fixin in i.s £t
drillingyeork as thy ceamnarraigieercesatsically, anghere i @ problep i i qonroptiop gorfipn.of the

eccentric or extending type drilling apparatus .
internaddiateqpoibn s lisbldoib bel daneagcseasily gdet hipleloatk. iAlso; widh ragarsktp dhegstending
can be used for high load drilling apparatus, there is

i it thripadsi eidlal 018 eladd ifs extemtledbwith
type%,@tggaaﬁ{&,lﬂs Bisible idPuse 2 GiicReH: chgiding

e pilot Bit is susceptible to serious abrasion

15 isangl PR AR AR EREPE Rl bl bt
?Lgs at _t(g);@ssétge ti rreﬁpggd t he %%%Mgg EI n f?ﬂwg.‘%ﬁﬁxgglade

ementdiILZtypedﬁlﬁngappammscanbeusedfor}ﬂghloaddﬁﬂingappamNS,thereisaprobleminthat

the contact portion between the amms and the pilot bit is susceptible to serious abrasion because the
rotation force of the driver should spread the amms forcibly and rotate even the pilot bit via the arms at
20  the same time, and the securing pin for fixing the arms are damaged frequently. Additionally, when the
arms retum to their original positions after the completion of the drilling work, studge is liable to be
jammaﬁnﬂmsgme“Maem@mnmnmmnwﬂmmbymméxﬂmanmfﬁﬂmﬂoﬂmhoﬂgmﬂpoﬁmm&
so that it becomes somewhat difficult to retract the drilling apparatus from the casing to fit info the

borehole.
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arnms return to flieir original positions after the
conpletion of the drilling work, sludge is liable to

woeojeandmasl i n t he space where Hie arns return POT/KR2005/002918

thereby hinder He arns' return to their origina
positions, so that it becones sonmewhat difficult to
retract the drilling apparatus fromthe casing to fit
into the borehol e. Di scl osure of Invention

Disch Tqui? al. Probl em The present invention has been made
isclosuge of RVERGG™, o 516y e- nent i oned probl ens occurring in the

conventional striking type borehole drilling
Technigg Prohlenys, and it is an object of the present
i nvention to provide a borehole drilling apparatus of
aThd (e iRehtieh s béer heyle o solvetthecbovetmdntioned pobleing o¢curring in the
performa drilling work under a high |load and at a
a@&@ﬁﬁ$ ' biect OF the Hresdie invention to
“mmmﬁlggn [ J?ﬁ%gé rklngﬁgg??gpency i s excellent

oo R LR 330 8, £RSERY m

significantlyreduce the nalntenance and repair costs.
drilling enskwiderze b loadjandhat 7 bigh reeshib isicasi ta speeady @} @@@nd?ngmngs,

according to one aspect of the present invention,

‘the wolldi ficieficypis excilibaichs helsidgtiohot acturnblitechisy taepspaeathers thermttending

dr|V|ng met hod thereof, wherein the borehole drilling

Poggngpeg SRt Bnéehd fepdiood.t
nDV|ng u S%ﬁﬁln a casing to fit into the

borehol e, extending wi ngs for extending the dianeters

of the drilled holes, and a pilot bit installed at a

| ower portion of the guide device to strike H e bottom
Technigal Solwsiombor ehol e, wherein spiral projections fornmed at

a |lower surface of the guide device slidably engage )

WTh aca@tiiplid th sboveeshjdet meverlingtio anechsigecéf thépregsrt ivattiony there is

mﬁngs to each ot her, and a wndow is forned at a side

provid@d 2 B hcﬂé '(ﬁhrm]é) ; SR idhodNBeréoE! WRedih @ BoRole drilling

exten Ing W 0 that t||ey can spread and return

apparagys gg@ﬁsxﬁfroa%?%ﬁe@%“géwgfn%ﬁgugbove ‘%#e ter %e%fﬁtmﬂle

borchole, ctending wigs for xtonding the cames of the drled holes, and a pilot bit installed at a

lower portion of the guide device to strike the bottom of the borehole, wherein spiral projections formed
at a lower surface of the guide device slidably engage with guide grooves formed at sides of the
extending wings to each other, and a window is formed at a side of the pilot bit for advancing and
retracting the extending wings so that they can spread and retum linearly from the center of the pilot bit.

Inﬂw;m%mﬁhwaﬁm;as&ﬂﬂ%ﬂidmw;ﬂwkmnofﬂnﬁnéﬁmwmgnﬁmmxmﬁmﬂna
manner in which the extending wings spread from each other linearly from the center of the pilot bit,

and they retum to come close to each other linearly.

Brief Description of Drawings
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manner in which the extending wi ngs spread from each
other linearly fromthe center of the pilot bit, and

woOheos/eetisrn to cone cl ose to each ot her |i neaPCY/KR2005/002918

Bri ef Description of Draw ngsFurther objects and
advant ages of the present inventioncan be nore fully

derstood f.r e ¢ l]?lneﬁéi’ﬂ'iﬂ%ﬁfl | filly understood from the
gﬁ]elgrg?rio oWﬁ‘%@rﬁ“ nmE:l% juncti onvmtct%}]&terﬂ%macggnnpanyi ng
drawings in which: FIG1 is Cross-sectional. vi.ew
followias seleflsipigB Glsun eryomeiop M B EodRRaYPE e B n G
according to the present invention, L .
PGk b enssivectiombeemshawing goctsghaferboledrillipganpaatus cordingso
| FIG3 is a structural view show ng extendi ng w ngs

pneéﬁt%v%ﬁﬁ?) in FIG1l, FIG4A is a planar view show ng
the the ext%di ng wi ngs 200, and FIG4B is a

oA ae it il B ghiffoc R RO MIRER | "0

a pilot bit 300 shown in Fig, 1, FIG 6A_{s.a planar

v isp strugtarabyigwpshowing ! %’P‘@%@S{"%‘“&“ﬂ(&’s sect i onal
view of the pilot bit taken along tiie line S-S, FIG,
601G 4A & ayl@ssviceshbiving de extenglingofings 260, aind BIG #B ds 2 erpss-sectional
along the line S-S, FIG7 is a view show ng

. wg%s higsrtha IR SR, N according to an

Wewogﬁrf{)%%ﬁg%t fﬁ%e%g&ggr esent invention, FIGs. 8 and 9 are
V] . Show ng_.i nst al | i he securing pin
45@%@@ v@%agwg’lgﬁggo@%%nen{ f*{fiy‘ff’t he present
invention, FIGs. 10 and,h 11 I.ews expl.ai ni.n " o
i FIG pAds alangs vigyyefthegulotdsit 399»%%% 68 éxa frosrptional YRy oftig pilot bt
Mode for Carrying Qut the Invention The present =

taken allof @R 1iheS+S)RIGI6Cher csissisettiopal visw ofithe pilait biskdnvalong the lieg S,

detail with reference to the preferred enbodi nents.
_FIG 7 is a view showing structure of a ring-type pin according to an embodiment of the

present invention,
FIGs. 8 and 9 are views showing installing structure of the securing pin 400 according to
another embodiment of the present invention,

FIGs. 10 and 11 are views explaining an in-line driving method of the present invention.

Best Mode for Carrying Out the Invention

The present invention will hereinafter be described in further detail with reference to the
preferred embodiments.

FIG 1 is a cross-sectional view showing structure of a borehole drilling apparatus according to
the present invention, FIG 2 is a view showing structure of a guide device 100 shown in FIG 1, FIG 3
is a structural view showing extending wings 200 shown in FIG 1, FIG 4A is a planar view showing

the extending wings 200, and FIG 4B is a cross-sectional view of the extending wings taken along the
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FIG1l is a cross-sectional view show ng structure of a
borehole drilling apparatus according to the present

wonvernesas, FIG 2 is a view show ng structure 8CT&R2005/002918

gui de device 100 shown in FIG1, FIG3 is a structura
vi ew showi ng extending wi ngs 200 shown in FIG1, FIG
line SO HG 5% veWlemshainyd pilot it 360 shotwainiFig.d, aiddfS 626, planar
and FIG 4B I1s a cross-sectional view of the extending
e oL 98 s l6B0G: choREdebdld FthGifort bibtalén along the line § - S, FIG
“m”°§%?§%%% |vg$$g§ﬂghomnng gdg?ﬁgt %?t 300 Shown 1 n Fig.
.1, and, FI. G 6Ai_sap| anar, view of .the gilot bit 300, FIG
@wmwwn@wg@@%ﬂha@%%@@%‘g?mﬁﬁe* tlot bit taken
along the line S- S FIG6Cis a cross-sectional view
ofAstshownpin/Fi: 1pfhe baretiolerdrilling agparatve comprisess: guidegevicerk00 engaged
shown in FIG 1, the borehole drilling apparatus B _
wiﬂna%ﬂlﬁﬂéde%ﬁé(n@tsﬁ&hﬁ,%ﬁﬁﬁﬂg%éga) iaadla@te loviet portionsf thie igiidedevice
evicte (not shown), extending wings 200 installed at a

00 e B B A ik O T i
NPCIZRRRIL AT IR AR R S

a ring-type pin 400 is constructed as pin engagi ng

as pin epaging theans forepgagingghetghide dryice $00withi teapilodit 3¢t h t he pi | ot
bit 300. At first, as shown in FIG 2, the guide device
10Q £ 64 #E6R NG YPRSuidIBTite 100 rludss ad dfper shafk poation 120,aflower
portion 130 which have a smaller dianmeter, and a

ISt r{ion vl r.el:at ' er
shaft 1R 13 SPGB <Ay i, ot it ok 11 Gl LLBREh g
. FIG1 the piston portjon,110 is install.ed w.thi .
dianessnbnarie wpessf PuerTErrogon A I Lo Ber el 70 Singeted
so 1r it operates to stoi ke an upper end of the a shoe
withinkiaginpsi0avHileniaintriniag b sndligapthere-bitweango thatdtopgyatasdo stigke an upper end
thereby progress the casing 10 into the borehole. A
of thel b7 fn¥talRfl 2654 leHe@nd bSEH iz N0 totheretygrogias the easingy 1suto the

on the outer c”unferential surface of 1lhe piston
o140 4Bl AL ARG B a5 Bt e
of hepisog poton UOAS RGreRE B g s s S I R kg et gt Hodihe g

portion 110 while passing through the ff{%i'St on portion .
the drillir;, prackss fiomytterborshelé. As gorniinF Gl an aichele 20Asko ng A canfer axis
portion 130 for supplying high pressure air along ne

of the RBIpbHieh NBlwHilk feisigl troughitigspistdeortion 110, the upper shaft portion 120, and

the lower shaft portion 130 for supplying high pressure air along the longitudinal direction from the

outside.

The upper shaft portion 120 is provided with shaft engaging grooves 121 formed on the outer
circumferential surface thereof for engaging with the striking device (not shown), which is an upper
structure of the drilling apparatus. Spiral projections 131 with curved surface are formed at the bottom
of the lower shaft portion 130, in which the diameter of the curved surface increases progressively from

the center, and a retaining protrusion 132 is formed on the outer circumference of the lower shaft



- 10

15

20

out si de. The upper shaft portion 120 is provided with

shaft engagi ng grooves 121 forned on H e outer
woiowtasent i al

striking device (not shown), which is an upper
structure of the drilling apparatus. Spiral

ect1.0ns Qick the ?g@plﬁ%ﬁma@gdtal@ﬂgéhe
pomonlg@?{‘%t@f‘g{%‘ies‘l%%%e@ gﬁ%ﬂt{ portlgﬁg: , in which the
di aneter of the curyed. su ROF BSRivuahit
oumdmn@mﬂ@r@éwwbd%ﬁwam@%ﬂﬁ%e‘%%ﬁ%t‘% EP}I on 132 is
formed on the outer circunference of the | ower
pomonlgbaftportl on 130. Also, a pin groove 133 is formed
W|th which the ring-type pin 400 is engaged, dgl ong tltbels
?55 15&%%@@ DU drd botigusedr & alwanrein FIGS bembguta@“ ZEO%h2
portion that is, an upper side of the |ower shaft
portioQ jeetidi 130 wif ée gaisle
fomleditﬁl&/\tﬂm éf ,:%é}f}ﬂ UI de groovepg)lo i s forned
at the inside of t he ext n f DR RAdINY
device 10A.eAlstpa steppedh FusHe 8@‘?’6@ 3&%&"&3’5"& evi ce 100. kg
Al so, a stepped surface 220 is fornmed . on the_0 .
200, anddMARline sliftaee 230 fotnied ataloweromg ofie W%Fﬁl’“’ag‘e‘mmy
inclined surface 230 is formed at a | ower coner of the
ofb “ﬁoﬁé stebfeldifen. intd thelineiinedistface 230d0 faclipte t
made of peci al

steel are driven into the inclined
surface 230 to facilitate the drilling work.

Meanwhil e, as shown in FIGs. 5 and 6, the pilot bit

300 is C’Ol’tfl gur ed tog@.ﬁttﬁ%wﬂ%@%@ c?]flltﬁgﬁ%ﬁl 3}6 ggg,lﬁlzog]vml

100 and the extending w ngs 200 are received.in th
e, B 1 Kk 530 portn 180 b gy A8 00 HEHFSEG g 200

advancing and retracting H e extending wing 200 is

‘Hgglg Fposi de of Hie pilot bit 300, a retaining
recelved?{ glglsformad|nvvardlyfroman|nner

Ci rch‘ f‘]r esﬁwﬁwfﬂpr U6, 336 For Qv Ell%&id'@&acﬁtgtﬂlé extending edmn2() is

ot rusi on of Hie gU| de device

100 and a oove 330.i.s for dnhigine
fonnedahersidéiqfdﬁftw@% t3|0§’l gﬁgespo baldB i6th =

I ng t 0 a
circumferential surface of the pilot bit to correspond to the retaining protrusion 132 of the guide device

100, and a pin groove 330 is formed at a position of the inner circumferential surface corresponding to a
pin groove 133 of the lower shaft portion 130. The pin groove 330 is communicatively connected with
the outside by a pin insertion hole 331. Also, an air hole 20 is formed at a lower surface of the pilot bt
300, and a plurality of shudge discharge grooves 30 are formed on the outer circumferential surface of
the pilot bit, and button tips 40 are driven into the lower surface of the pilot bit.

FIG. 7 shows shuctureofarmgtypepm400usedmanembod1mentofﬂ1epmentmvenuon,
in which a plurality of arc-shaped pins are combined to form a circle. The ring-type pin 400 is fit intoa
pin groove 133 formed at the outer circumferential surface of the lower shaft portion 130 of the guide

device 100, and a pin hole is formed by the pin groove 330 defined at the inner circumferential surface

surface thereof for engagi ng RCTKR20@5/002918
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pin groove 133 of the |ower shaft portion 130. The pin
groove 330 is communi catively connected with the
Wworbwiode7iby a pin insertion hole 331. Al so, anPar/kKr2005902918

20 is formed at a | ower surface of the pilot bit 300,
and a plurality of sludge discharge grooves 30 are

of thé mlothitB00 to dlangp the guéle device ¢@reind the pildt hit 3601 nfthisinstarice, iehnh of the arc-
pilot bit, and button tips 40 are driven into the

shapdd PR 416 4tk fRGRd Rho thesin Rild &pedaivdly Vih e pinSihenion Bdlé 381 tbRd at the
of a ring-type pin 400 uséd in an enbodi ment of the

. pre tbnvent..on, . i.n_which a |irw.of, al.c-

pin BoR A0 PEERRER 2 4 0P bRl BB b Bt o 5 aRg e 33
400 is fit into a pin groove 133 forned at the outer .

so tht; the arersleapedhping 1 0ceamrphecseprratadfron BiRayn holess and sobalt; (ot shaxwn) is
of the guide device 100, and a pin hole is forned by

engagddevitha bolgjlioleB38 thisiby td Ehiktribstlandpirtotofthe ringtype pinri f er ent i al
surfaceof the pilot bit 300 to clanp Hi e gui de devjce
10Qeaiehi E,*m? @ FICPY bhow AfterehtnibBimehtOSH R 17 @ent RREH0R fin which
| he arcshaped pins 410 are inserted into the pin hole
respectivyel ia the pin.insertiaon le ornmed at .

the picabgrnent P xSt B i, 1o Pod B o A0 e o

. elenment 332 is inserted into the pin insertion hole

pin 458 andsapin Fapport od 449 instend b the ripg-tiee pin 40Q, £ Stsheys longitudinal cross-
separated ftomthe pin holes, and a bolt (not shown)

sectidrfof €8 gagrekhgwihd 200 alitthd pilbidit80® a1 FIGY shbws aos-sactieithken along the
clanmping of the ring-type pin. Meanwhile, FIG 8 and

line §-1- SofrTENO Ws SHolwh &l tﬁﬂ&a\ﬁ@%ﬁiﬂﬁﬂtﬁn Réle 83185 RhEABhiquely at a side of

I nvention, In which the pi'n engagenent neans for
I ' he. qui.de devi 100 and st he pilot bit. 30
the P AL gnda B Vi S nl S o ool il of e
_instead of the ring-type pin 400. FI G 8 shows i
piltbis s i rearievbolsd dxsaiending om g Eriamdoleg S gmscpliauely a
and the pilot bit 300, and FIG 9 shows cross-section
the vbpe end ofithe tayvet $haft portion 130 & tief guide Gevite ABO, sivbawin feceitiliggroove 136 is
drawi ngs, a pin insertion hole 350 is forned obliquely

form@d wﬁlﬁﬁggnﬁfserﬁ(li}ﬁlo&ilb% chttelpoR® thepitreinis Brob® BONI NG

groove 360 is fornmed on the inner circunterentia

surface of th flpt hit,. 0. td
7340 B3Rt e Rl g Bopafi oo o Bt of e
formed obliquely, at the upper. end of the |lo shaf t )
presqsbinyaniien, the seoumeipingtSQ isingated wip thepin xseriving goaye i{)\g?f the guide device
receiving groove 136 is forned within the pin _
100 atrfisst; il gmidle ldeviee 108 % itserted dnto aslrogaged with the pibit it 30, andthengthe pin
groove 360.
support rod 460 is forcibly pushed into the insertion hole 135 via the pin insertion hole 350. In this

instance, the pin support rod 460 pushes out the securing pin 450 so that it can be engaged with the pin
retaining groove 360 of the pilot bit 300 to thereby clamp the guide device 100 and the pilot bit 300 to
each other.

The in-line driving method of the borehole drilling apparatus of the present invention will now
be described below. FIG 10 and FIG 11 are views for explaining the driving principle of the drilling

apparatus in which two extending wings 200 are arranged linearly side by side according to an
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In order to assenble the borehole drilling apparatus
according to the enbodi nent of the present invention,

woOheoeesusi ng pin 450 is inserted into the pi NPCT/KR2005/002918

recei ving groove 136 of the guide device 100 at first,
t he gui de device 100 is inserted into and engaged wth

mnhﬂm&ﬁuﬂgkgE%%%%M§£&1 and then the pin support rod 460 is

[ Or Cl ed into the insertion hole 135 via the
by &P B . A1 A it o

that it can be engaged with the pin retai.ni r ooV
clockv8 > stttk glot b 10031 tate wheTe Hisyiereing g 00 Jppriperiod by
device 100 and the pilot bit 300 to each oilier. The
dotted thitkIliné) @redbdeivid gitiethdpilit i 300 (représemtertioyt thindelid ling)nWhen the lower
apparatus of the present invention will now be
surface | &ﬂ% i1 AWt e GF thd bareielay fobMion dfete pilot bit 300
gg%ﬁ??ﬁ?ﬂé the d??%g%g principle of the drilling

t I n. Whi t .Lxt endi | : :
will et e st 5 55 R A P Rt s e, e
nmbodi t of th ti tion. At fi ,
i eticaione 18] et e ol DRPTMBI BTG A oS MO Gpsymied

thick solid line) rotates clockw se to descend with
bynwhﬂﬁmﬁmbwﬁmﬁ)&Hﬁ@@mmmm@wﬁgambmyhﬁmmﬁkmsmb%ﬁgndhﬁgoﬂmwé§md
200 (represented by dotted thick Iine) are received
hd e ik  tsidO8 tHe Wi o8B hEhd b irRlowB3L0. In this
eXtem‘Yﬂlléne . en tinog{olﬂgéwer surface of F&% pilot bit 300
. begins to strike.a bottom suyrf.ac rEehgy! ilot bit
mnstangey, ﬁPﬁﬁﬁmSFmﬁﬁ@Sﬁ B § ]ﬁFﬁv%%%§§§%@%Esse5E§§p()
the fictional force, and if the guide device 100 p
300 via the sdvaucingand regacting window Hdat e, the spiral projections
131 (represented by a dottedportion) rotates al ong the
QUITER aghoaM & BGA 1 (wiepthe saining grobrysionchda ofthe guidsldeviea 00 contacts
lines) of the extending wing 200 in the direction
Gilng @ 5 irlched Rrie§agreadich shHtieRR@ndikewiays 200 i stogped, and
mﬁwm;nﬁgﬁggguggg?ﬁg outsié@ of the w ng advanci ng arkl
.refractingw ndow.310. | h.thig | : Rkl 1Rk dB Bevi
TotatiQR ﬂl‘@efél&? g%ﬁe@gpcga}g&lgwb@ﬁk&ﬁ |b%§g§ftsfkl§?v\r/§y fromthe
center of the pilot bit 300 via the advancing and
100, thesestending Wige ADOIS e bit Hreelly 1 e ATt Byl PPk Sdes sveh
the retaining protrusion 132 of the gui de device 100
as pebtsMy) @@dssand so on produced during the drilling work can be discharged via the sludge

discharge hole 30 by means of the compressed air supplied from the air hole 20.

Meanwhile, the return process of the extending wing 200 for the borehole begins with reverse
rotation and ascending of the guide device 100. In other words, as shown in FIG 11, when the guide
device 100 rotates counter-clockwise to ascend in a state where the extending wings 200 are spread, the
stepped surface 220 of the extending wings 200 contacts with the lower end of a shoe 12 in the casing
10, and the rotation of the extending wing 200 for the borehole is suppressed by the frictional force. At
mﬁsmmjfmcgdds&wkeuxmmmsknnmmnwm&i%ﬂmsmmﬂpmﬁx&mm131@qmﬂamﬂbya

dotted portion) move along the guide groove 210 of the extending wing 200 in the direction decreasing
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the retaining step 320 (shown by inclined |ines),

spreadi ng of the extending wings 200 is stopped, and

woab@tesm3f orce of the guide device 100 is traReWKR2e@/002918

to the pilot bit 300 itself to rotate the guide device
100, the extending w ng 200 and the pilot bit 300

4 ntedr al i ggriﬁgs Gt e WihddSy 31010k the Hllas 8i 8005 Ercthis
memdlﬁ%”%%ﬁ%?"@@%%’gs a oﬁdgn produced duri ng§1tlhe
drilling work _can be di.scharged via t ilot bit
instence) s cHenge Wieas 0GB inck ROy g‘P*ﬁ’eea“ta%?F%? io3he e of e plot b

supplied fromthe air hole 20. Meanwhile, the return
300 viaheaemsingdndrdtactiag wieday 5§ futithegVog50 for the borehol e

begins with reverse rotation and ascendi ng of tsg(%sll by

o)y e RvitOR0 rdtles@ivirsdly torebrikat wittsths retaming step own

mwgg[?tt}lﬁg)%ﬁge devi ce 100 }llrot ates counter-clockw se to
. .. ascend in a st Q@‘ﬁg B firlih rnBiEIS, adifle @tide device
md’ne‘iiﬁ’iﬁgﬂ‘@i‘)’qsﬁ}é’v@t@%@el g s{fr ac vg‘%gof the exteéndi ng@\ivi ngs

200 contacts with the .l r end, of shoe, j ]

100, the eveténdlige wings 2(nd hepiloby Eﬂ'i\%?“%%‘a%{‘% SN %%%“%Qﬁng 1%6%

for the borehole is suppressed by the ficti or}ﬁé force. o

Alin thétrésefitlifvestion] althaupleit iy piefirbld éat i calepdingBs a‘FBls'ﬁ]i

reversely, the spiral projections 131 (represegi%d by I

- %&ﬁ&d 50 enfifRMifherd] tBredexteRding wingemay buiustalled) f degired.
bdhﬂ?%% ex engr?‘?}% Wi ng ZOOelfa’n the direction

case og W@%%ﬁﬁ%&%}ﬁﬁ% i LR ib SasicRIBY B8 Yankiedstthat of

e W ndow 310 of the
pilot bit 300. In this instance, t tendi ng .- W
installin® oo extending Wings dlopgver, @eéHWLP‘BP%@ES ;ﬁcﬁ)&}ﬁ@gdﬁ fa?%(\%@g%nd the
center of 1lhe pilot bit 300 via the advanci nd
wing &dviricg bhdgitdctieiowindi03 10of the pilst bit kshoigh éﬁmﬁfﬂ«@g @3?%%@ so that
device 100 rotates reversely to contact with the
| Nt Hres L&RdBLWingsIooWn by inclined solid lines), as
meycéxﬁ%)% In FIGI Idl,%%i ieexter klirigwrigs200finishrettin
100, . the extendi ng, wiags;.200q3n diiendeitd B plefefredi@ibodiments,
cg&wﬁtpwl?vg?ugggﬂtbg&r etract fromthe cagi ng 10. Ih
the present inventjon, although.it ig Rrﬁt{f &l in th
ﬂleprﬁmﬂéfmﬁéhﬁmﬂ‘gﬁ%%b"gwiﬁa@eﬁ% Ett’satPPee a o@imogﬁ 6 as ©
described in the above enbodinent, three egugnditnpth
art caticigge orajodifipthe embadithests witheut depaiting from e segpe gud,gpmit of the present
installing three extending w ngs 200, the driving
invenibd, BoWleR stich AP nddificationseae alhpertained toothe scope of the present

invention.

Industrial Api)ﬁcabﬂity

As described above, according to the borehole drilling apparatus of the present invention, it is
possible to carry out high load and high speed drilling work because the extending wings advance and
retract in an in-line manner, and in particular, the studge is not accumulated at the position where the
extending wings advance and refract.

Also, it is possible to significantly reduce a working period required to finish the drilling of the



installing two extending wings. However, the spira
projections 131 of the guide device 100 and the w ng
wadvwresng and retracti ng wi ndow 310 of 1lhe pi POT/KR2005/002918
300 should be installed to be three so that they can
cope with three extending wi ngs 200. Wile the present
borehdly estisideringties tHeamiventiondt diillgrhpparitis hes fieqeenityestoopetation and has

preferred enbodi ments, the present invention is not
ﬁ?%ﬁ mmmmln REfesihidee] S t 0 be appreci ated
t P%ose g& *ﬁgﬁ"ln e ar%sc n change or nodify the

Sg?gdlne ts mr%?gg%ﬁ eBartigggawonwéhe 38@56 angnhmﬁwbhdc

variations and nodifications are all pertalned to the

smoetls eghuening of the extending mings, heewholeahilling @pparatisamep be wtstedifiop the
As described above, according to the borehole drilling

boreRdkPH & shibldbe diskhede HRFRM, accdliniih gmmmv;@ﬁmmﬂotsmett@expect
carry out high | oad and hrgh speed drilling work

awﬁ&%ﬁgﬁtﬁe&gﬁw%&%gﬁ%%omgﬁpﬁ ance and retract in an

I'ne” manner I'n par the sludge is not
accurmul ated at the position where the extendi ng w ngs
advance and retract Also, it is possible to

"significantlyreduce a working period required to
finishH e drilling of theborehole, considering that
the conventional drilling apparatus has ftequently
stop operation and has been susceptible to disorder
due to accunul ation of the sludge. In particular, when
the sludge is accunul ated between the extendi ng w ngs
to thereby bl ock snmooth returning of e extending

wi ngs, the whole drilling apparatus cannot be
retracted fromthe borehole and it should be

di scarded, therefore, according to the present
invention, it is possible to expect a reduction of the
costs caused by the | ostof the equipnents. 18 Wiat Is
Clainmed Is: 1. A borehole drilling apparatus wth
in-line extending wings, conprising a guide device,

10
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wi ngs for extendi ng aboi ehol e, andapilotbit, wherein
the guide device is configuredto be a cylindrica
weoernwsmesma t hrough which an air hol e i s passedrarmR20@/002918

center axis thereof, and includes an upper shaft

portion, a piston portion and a |ower shaft portion,
Vthﬁpeﬁﬁh Ikhe piston portion is formed on the outer

circunferential surface thereof with a plurality of

sl udge di schargi ng grooves; and the | ower shaft

portion is fornmed at the | ower surface thereof with

zplral eolectlons g'EhFéig]raIIEro ecéé%%%ggggﬁgﬁgyﬁ§gh

center, and fornmed at a side thereof with a retaining
(ﬂEﬁ&ﬂmga@adﬁmﬂmmmmmﬂbgag|ng means; wherein the
extending wing is wholly conf|guredto be a rectangul ar

lisvorkiRira®E béd cyl Bndgitzd Srictneer trofighwitiich ap air hole is
guF%e g#%%ve or engaglng slldably with the curved

Pamdsurfag‘%gt’e’g’f&ttgﬁﬁ@i l&%%rsgﬁt I's Cogflﬁp&hbn%dalower

guredto have
a concave structure in mhlch the | ower shaft portion

shaft podiont he gui de device and the extending wi ngs are

received, the pilot bit being fornmed at a side thereg
WiikeReir? he GfltoAnitiog i fotinedednr the butergeimmfrotial sprop dereot Wi

extendlng wing, formed at the inner circunferentia

f Nard theSlbwér Rhafigposticais fombed atrthe lower surface
pmmmingd&% a ém%h& o

Tor restrlctlng the rotation of the

ot S o %ﬁﬂwﬁ'ﬁp’“‘ S

hol e, and f or ned
at the outer C|rcunferent|al rface. thereof w

increasg foomathe centenfand [fapaerbat a§ids FrOUYFQN 4, ﬂ“r&ﬁagmg

apparatus of claim 1, mhereln t he pln engagenent nmeans

means;,CONPri se pin grooves, each of which is formed at

p05|t|ons correspondlng to each oi her along the

Ouk, lﬁ CH RS iShhoRyédnag Ledas belatectingudarstreduad, and is formed at
portron in né gul de deV|ce and the i nner

aside tﬁ?‘ﬁgf“ﬁtg}gg‘t“gg é}o% grﬁf %@gr%sh%_ fy \ﬁlhlt}%tcuﬁbd surfaéd@f the spiral projection

a plurality of arc-shaped
pins inserted into the

below ’rhe guide device; and

wherein the pilot bit is configured to have a concave structure in which the lower shaft portion

of the guide device and the extending wings are received, the pilot bit being formed at a side thereof
mﬁhmlmemmgmﬂmamdmgvmﬁmwﬁnﬂmemmmmg\ﬁm;ﬂmmﬂimﬂwhxwrdmmn&mmmﬂ
surface thereof with a retaining step and pin engagement means for restricting the rotation of the guide
dﬂ&ﬁbyﬂmrdﬁnMgpnmnﬁmLﬁxnwdaﬂwhnmxsmﬁmeﬂmmmf“Mhanakhbhgmdﬁmnaim

the outer circumferential surface thereof with a plurality of sludge discharging grooves.

2.Tm:mmmgammmmsofwmn1,mhadnﬂw1m1mg%§mmﬁnmmmcmmp&npm

grooves, each of which is formed at positions comesponding to each other along the outer

11
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pin grooves. 3. The drilling apparatus of claim1,
wherei n the pin engagenent neans conprise insertion
waabwe®2fa8nmed obliquely at side of the pil ot bPCT/KR2005/002918
retaining grooves forned at the inner circunferentia
surface of the pilot bit, insertion holes forned at
circumnfeeentigl garface ofithe fowehshakt povtion is fkef guidesleviceand the inher diyciinaferential
device to extend fromHi e insertion holes of the pilot
surfabd of thepil6t bitSRE b i&NSing SFaPRRalRf offdtcshipRd pRS inSited A the
insertion holes to correspond to the pin retaining
roQves, securing pins engaged wth the pin receiving
ooves of the guide device and the pin retaining
grooves of Hie pilot bit, and pin support rods
inserted into the insertion holes. 4. The drilling
apparatus of claim1l, wherein the extendi ng w ngs
i ns3.ahk drilliny appdratas aficlairht, evherein thewpirbengagement Anedns opinpgse insertion
nmet hod of a borehole drilling apparatus conprising a

holesTdHridE oBlRUdLF & sid¥bTRSHilbidit, piavbiinils BBoves RMMEINR iR ifBftirBumferential
pilot bit,” the drivingnethod conprises the steps of:

SURRr essiAa. t he tation of the pil i . .
st e R Bl f o R O3 Bty S bt i
_.rotate _and descend integrally with the guide device.in
devicg tosexdpnd froi dhednseriien koles ehiEe pilgt bif pip &eceiviag goeves fasged 4 thepigside of
pilot bit, and then a bottom surface of He pilot bit
the itivextjorn bolésoto cburéspand do the tpimetaining goevesf sebiring tpinsedngdged with the pin

spreadi ng the extending w ngs outwardly froma w ng

recei Y OGS 1R BHidE &é&c@&ﬁ'ﬂ%ﬁ%ﬂﬁiﬁg\gﬁxﬁ@ﬁ%ﬁﬁb@i@&ﬂ Bin@hpport rods
the pilot bit by the novenment of the spiral

. E O} ectd ons rmed at a | ower surface of the guide

““mﬁ%G%géﬂgFgﬁﬁﬁgﬁrde grooves forned at a side of the
extending wings in Hie direction increasingradii of
the spiral projections by the rotation force of H e
gui de devi ce, when the guide device continues to
r ot &tThe iuilligg appamdtes ofitlaimdl, wheeein the extanding wings installed hre twdir three in
is suppressed; drillingthe borehole with the integra

numbegt at i onof the gui de device, the extending wi ngs and
t he

pin

5. A driving method of a borehole drilling apparatus comprising a guide device, wings for
extending a borehole and a pilot bit, the driving method comprises the steps of:

suppressing the rotation of the pilot bit by the frictional force produced when the extending
wings rotate and descend integrally with the guide device in a state where the extending wings are
received in the pilot bit, and then a bottom surface of the pilot bit begins to strike a botom surface of the
borehole;

spreading the extending wings outwardly from a wing advancing and retracting window
formed at a side of the pilot bit by the movement of the spiral projections formed at a lower surface of

the guide device along guide grooves formed at a side of the extending wings in the direction increasing

12



pilot bit, after the stop of the spread of the

ext endi ng Wi ngs when an retaining protrusion fornmed on
woheoemas@as citcuraf erenceofthe gui de devi ce i sSPCaKRI0IF002918

aretaining step forned atthe in surface of the pilot

bit; suppressing the rotation of the extending w ngs

radii oﬁ}gee §pg§ ﬁg;egﬁdng o JoRiG oS ST ohide A4RE, WheR ek g6itd devicesontifives

I ng ngs conmes into contact with a shoe of
t he casi,n o fit i.pta the borehgle, after the guide
ﬁnﬂmﬁéwqﬁﬂ?W@ﬁ%ﬁ@ﬁ@ﬁ@?@@&%@#@m ends at the state of
spread of the extending w ngs; returnjng the extendin
widnilisg the bayetolesvithithedn Eﬁ@@ﬂémﬁﬂmbQﬁ%@g@FﬂméaﬁW%ﬁﬁﬁﬁhm
of the pilot bit by the novenent of the spiral

pilot bi?aftkr@!stop BEth©$prdal 6f B ixsiadinbenings evhe amgtaining prptriite formed on the

grooves of the extending wings in the direction

decreas e i J%%?§ ' %?mmaggagaahi ek Eiftumferential
> mmx?%?%@%%%%?%éggk% %ﬂ% |%g{ evi Cce, mhéﬁa?%e gui de

devi ce continues to rotate reversely in a state where

surface pfdha ot on of t he extendi ng Wi ngs are suppressed,

and retracting the guide device, the extendin | ngs

anﬂmmhémpmbumﬂmmomeQ#ﬁmmENM%ﬁhwﬁyﬁ%ﬁqmﬂﬁWﬁEﬁﬁﬁﬁngﬁkn“m“x

rotating themafter the stopping of the return of the

i WiiSs conegiftotdostact @itiai stioa of fhe oasingge Girintp dherherehole,
on the outer crrcunference of tfie guide device

e PR S R fren o

10 - mmmmgﬁmemmﬁmg“mgsmmﬂm“Mgmhmmmgmﬂeﬂmﬂhgwh&mufﬂmpmﬁbﬂ
by the movement of the spiral projections of the guide device along the guide grooves of the extending
wmx5hmmcdmaﬁondamasmgnﬂﬁofmcqﬁmhmdaﬂmmbyﬂmnxmbnﬁmxofmegdde&wka
\Mwnmcgmhdmmxcmﬁnmﬁknmmewwmdyhaﬂﬂewhmeﬁmnmﬁmuﬁﬂm@mmﬁmgwmm5
are suppressed; and

15 retracting the guide device, the extending wings and the pilot bit from the casing while
mmgﬂbrmmmgﬂmmamxﬂwsmmmgcfﬂwnmmnfﬂmemmﬁmgWMggvmmrmcmmmmg
protrusion formed on the outer circumference of the guide device contacts with the retaining step

formed at the inner circumferential surface of the pilot bit.
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