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WO 2006/025713 PCT/122005/002918 ADRILLINGAPPARATUS
HAVINGIN -LINEEXI'ENDING WINGS AND DRIVING
ETTIODTHEREOF Technical Field 5 The present invemi%%j%@z%%qtfgo%m
n R

Wiore 629]%5%’“";19 apparatus having in-line extending wings a

ple e e e
line extending wings, which comprises a guide deviCe ope Igh
pressure air; extending Wimgmﬁ the extending wings being

configured to advance and retract in an in-line manner so as to extend the

diameter of a borehole so that sludge can be prevented from being
TecRCMRGgted in the space to which 10 the extending wings return, and a

driving method thereof. Background Art In general, hammer bit equipment

O PSR AIRLE W IIRRSCUAIAL 90 ARRCTAS: iRl LB wi
apparatus andva drilling apparatus. The present inventi rlgiléﬁéirecte ot

and eGP, kel SR Aol Rin) RN %ﬂgﬂm&ﬁlﬁgm@,

equipments. The drilling apparatus can be f\‘/icedq%o n eccentric type,

whicd CEHRRAI IR AARE R HIGNHR0Y, i%gpz{m?@ﬁ}
extending the diameter of the forehole, for%%stance, he Structur oe;gz;{t’ﬂm

mﬁ%ﬁzsg ('g&l-;ﬁﬁﬁgg' AR S\ R ISP SE it SR N 4eddlPine

on Sep. 13, 1988), the eccentric type drilling apparatus

dianBRiuge b IR SRR HIRYIRS COMNERISERR R WE SN0 which
portion of the drill 20 string. Further, the cutting device consists of an

the RIS ABLS ROR GRH LRI it drill skiing, 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

BachpRak@ig: In addition, as shown in Japanese Patent Laid-Open
Publication No. 2710192(published on 25 Nov 29, 1994), the extending
typerisshing, ARparpbiS GRSt dETGLAHHEBIPK RS RA AlpaMR, a
2006/025713 PCT/KR2005/002918

striking apparatus and a drilling apparatus. The present invention is directed to the drilling apparatus

located at the lowest portion of the hammer bit equipments. The drilling apparatus can be divided info
an eccentric type, an extending type and a blade extending type depending on means for extending the
diameter of the borehole, for instance, the structire of a rezmmer, 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 siring, and
an outer surface. Also, a reamer is installed in the intermediate portion so that it is offset with regard fo
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
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pump, a bit device installed at a distal end of the device, and an extending
blade installed between the device and the bit device. The extending
W%I%l%)&?,ﬁgured at an upper end to the device by means o Tﬂ&;&%@g s
can move angularly in the vertical direction, and the upper end portion o
the bit device is formed to have an inclined surface. Therefore, the lower
pm@e@mmﬁwmmwmﬁmmmm@m&@m@@m@m the
inclined surface of the bit device when the device and the bit device come
devicSlRaRiR AR NRfelithetadsistows i pRatdrie todejce by means of a
787,999(issued on Aug. 4, 1998), the blade extendlng type drilling
pin sABRY altminchigesipintiver o dircioameltangpeamd popitoobite bitderienis
plurality of arms are constricted to prolect and retract while rotating from
formdd GoCRAtEEOTliRepi ki, (Dhthefinc theeldwiledi ewtiim lof reaniamding, blade is
rotation force of the driver. However, withregardto the eccentric type
configliing dnRpe atug tit snitivpd seibrbe o teriy diceapin thel ok bastipdevice
reamer rotates eccentrically, and there is a problem in that connection
comeprianaflib@eintennediate portion is liable to be damaged easily under
high load. Also, with regard to the extending type drilling apparatus, it is
imresEkle thouadn T Baenhih J08, 209 smed xeAtiing HiSBletha Wade rernding
with 15 its angular movement to the longitudinal direction, and the fixing
type @uillliify Apbisubndaisagivmaskyreamer s sndouniotit o Whishalambiarob s
extending type drilling apparatus, although the blade extendln
are odrittinged ppanatcisand reist wduld foiatnigyfomdbedemeryea s gagt%%lgﬁd

problem in that the contact portion between the amts and the pilot bit is
direciusbe pithiedi stafionSabriiohitcause the rotation force of the driver

should spread the anus forcibly and rotate even the pilot bit via the arms
at Zioteysawiercgand fetheetide bur ddlisn rrormiml SFanere gy

frequently. Additionally, when the amts return to their original positjons

drillingrevothes Sompsoveiot epreniriosly o dee o BEbisia Brt SEPRES R ATy e

the space where the arms return to thereby hinder the anns'retunto thei
interpridimappteiistable sobaamast ety é@%ﬂ%\kﬁé gf"é$ cgt ﬁ’é‘e“é’“g

drilling apparatus from the casing to fit |nto the borehqle.
typedn]lmgapgaﬁ)am,ztxsmposmbletousext?mdertn emen%mgéade extended with

its angular movement to the longjtudinal direction, and the fixing pin is apt to be damaged easily.
Further, in contrast to the eccentric or extending type drilling apparatus, although the blade
extending type drilfing apparatus can be used for high Joad drilling apparatus, there is a problem in that
the contact portion between the anms and the pilot bit is susceptible to serious abrasion because the
rotation force of the driver should spread the arms forcibly and rotate even the pilot bit via the arms at
the sarne fime, and the securing pin for fixing the arms are damaged frequently. Additionally, when the
anms retum to their original positions afer the completion of the drilling work, sludge is liable to be
jaxnmed in the space where the arms retum to thereby hinder the amms” refum to their original positions,
<o that it becomes somewhat difficult o retract the drilling apparatus from the casing to fit info the

borchole.



Disclosure of Invention Technical Problem Embodiments of the present

invention solve the above-mentioned problems occurring in the

conventional striking type borehole drilling apparatus. Embodiments of the

present invention provide a borehole drilling apparatus of an improved
Dlssitgéjcrte%?hllge\{lvr}l(l)ch it is possible to perform a drilling work under a high

foRd a8 are nn speed, it is easy to spread and return the extending

‘\W@é?ﬁ?@%rklng efficiency is excellent as the sludge is not accumulated

in tHerdpaoewhef ¢htheeextendingwinys thetabnyamdntiisedossitdateccurring in
the %me‘iﬁﬁﬂﬁwﬁgh@%@%an@eaaﬁuﬂaf@p@m&ﬁtﬁmﬁ oclmiealsaalifiemion

pm!,«?déaf'{mtm%sel L%%%ea@rg goten ¢ Eh%fsvesd RiQYided;a berahele dtlling o perform

exten wings, comprising agwde evice, win

paratus wit

« SR SAGHCHR eé%?&ﬁ?ﬂ‘éa%ﬁ BB Hherein iR gida deviadts exhing
wingerifig Wém@ Hacieeglitdrediestrasciyre wiro iglonebemd#cdimibisgee where the
extQASEEA Al RGuencatiten spdsihereefyrandinglides ar wppemshaftpordia, casts.

piston portion and a lower shaft portion, wherein the piston portion is

formed on the outer circumferential surface thereof with a plurality of

sludge discharging grooves; and the lower shaft portion is formed at the
Teqhpiess SOHRAGE thereof with spiral projections, the spiral projections each

having dicunpetseiifaceverhiosetiradispimoredselsofebnte tid ceippaand with in-
lindQKPEE BLARId. heraslwitidreian ngllpg@%usm&da{gda RS AORAGNBG pilot bit,
wher:peen?' %Se’ th%r é@u‘ég (135 %éltk 1ndmc9t %)n% W@lgg % kg}ér%%‘i%ip%fﬁcb an air hole is

rectangular structure, and IS formed at a si ereof with'a Ulde groove

pastsH SRBAGHAGT R T (B CRRULES SErtBE8 P OB on 2nd o
lovize lhwftperg oidev tievic ¢ capidaverdin thefpirsdonigicovifigcireeniipiae surface

theGAGANE: SlAtUrefinuakiahrdhe dowehshaftapoitio b oftbe g yide-devicenanat the
@&Qes%@@ﬁuagewg&m r&%ﬁ%{%qs the pilos %‘%%%mﬁs Qrmed Al 2aSided surface

e f with an a(évan retr ctln(g window for the %\hxtendln win

W’f’&? ST EP P é?enatlal SUPRECE e diWitn A réiiing 'SP [gfrusion
andypig pma@ﬁga@%mw@aﬁ@ef@wﬁéét%ﬁﬂ@gtmwwar GRYGE! go) |Eﬁa9d’@€ﬁ@ég“ ar
srimpnth enf@ tai fisngedratrusionHornfed @t sheilbwevsurfacertirereptlivithiarvalr the
culOdes Adfmed sﬁtrm%rojection below the 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 with an advancing
and retracting window for the extending wing, formed at the inner circumferential surface thereof
with a retaining step and pin engagement means for restricting the rotation of the guide device by
the retaining protrusion, formed at the lower surface thereof with an air hole, and formed at the

oufer circumferential surface thereof with a plurality of siudge discharging grooves.



outer circumferential surface thereof with a plurality of sludge discharging
grooves. 3 In a second aspect of the invention, there is provided 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. suppressin ﬂ%ﬂ% rotation of the pilot hit by the frictional forc
prod&ée%f%ﬁ%ﬁsﬂ‘?étgt dRG ARG E i é"gﬁiﬂi‘?ﬂieégé'ﬁa’%?@&%?I)?{Aﬂtﬁ“fﬁgde
driljugormeiceamBrisigte suiserévie e dingvangscar byebelv el in rHet bit, the
dripigthbit;@ndihenca hotem stidagecofiibehpiatdit beginpito: stiike adbotaional

formi@&ﬁéaf&h&wgmﬁim m@%@é@{@w hings Qutwerdlhy Jr@m ina

19 ancing,and retractln window, for a%t a gle oftlp |Iot y
stat&w ere the exie 1% wm S.ar elved. in th m su of the
movement 0 |ra ro ections 4t lower stirrace of

PilQy bl ePaviCE atBHG @uhﬂ’@“@ S fﬁr?ﬁ%d’%fﬁ}éok‘idépﬁﬁaﬂﬁ‘é:e%eﬁ{‘fﬁﬁ'&%nﬁ@gs
outiyattie Girectiomincieasing aaditofcthe sgirdlwprojectignssily tHehcopdtiobit by the
mo{@rc@10bRR gpide HevicrnyvdaRNS guide dawiee.cantipuaRIdQiECAIRI Mgauide

gro§¥/%§efé’%49§£ the irc%t%?%‘e %&FQ%IR!T%QES'%%Q tﬁ%?%ﬂ"n‘i"cﬂé'égggt@%i‘?%rfeﬁ@'? iral

with the |nte ral  rotation of th e%w e.device, the extend Ing win s and

pmﬂﬁ?&if"ﬂfilbyatﬁ& F %W&%S?f"&‘oﬂcﬁées%? %QCBIF%H@%‘%E%% \ﬂﬁﬁ‘@% %W@W@éﬁo rotate in
a sidtaiiiiery frotetasion Fothetldrbthis sutesiréudnibngribe bithelguidethe integral
rotAlRvicetis galdglthyeatretainringhgtem o amethapibevinngecireumeremtiabread of

theSWEAGRLOLINS RilOS 9#1eéwlﬁg‘ﬁﬁﬁmgo@b%&&%tm&f&!ﬂ@r%?%E%H%P&é@'&gﬁebgﬁlde
the f”Ct'r%F orce%produce when upt)l[?er surfaces of the extggglor}%w n

S
B

S“ﬁﬂ’f@@%d@‘”dé%ﬁé‘@%’faﬁé% ecHsEy HIgs @sé%%érsca@rtﬁef%@@éwfba@e@f upper
surthes exXtérdingndimg s;iretuning tite extending:winlyssntditirecwing to fit into the
borREMANEHRY @a@%@&@%ﬁﬂ% vaRdoweekthe Riloblithy MQH@QWE&H@% the
ext%?df% §’n% getions; f%ﬂe Hide device along the “'? % $.9Libe, vindow
I% WIings mgthe I’eCtIO decreasi t?\ iral proj ectl
N SRR e R R e i e
grogy rotdtireviersaly mzgsiatde Wwhenteothieewtativrraiithe textendimpiweigss dnethe
rotgfuppkessetianditetiactingthe giidadetice.: thedexendingvingsanchthetate

whBHORPIEfrem e rasing Wil e drallyrptating e Alel e SARPENGice, the
extending wings and the pilot bit from the casing while integrally rotating them afier the stopping
of the return of the extending wings, when the retaining protrusion formed on the outer
circumference of the guide device comtacts with the retaining step formed at the inner
circumferentiai surface of the piiot bit.

in embodiments of the present invention, as described above, the term of “In-line”
driving manner refers 10 a manner in which the extending wings spread from each other lincarly

from the center of the pilot bit, and they return to come close to each other lingarly.

Brief Description of Drawings

3a
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of the return of the extending wings, when the retaining protrusion formed
on the outer circumference of the guide device contacts with the retaining

“%%E@%dnﬁ at the inner circumferential surface of the pilot hi ILERZOO‘»’ 02018
ments of the present invention, as described above, the term o

"In-line" driving manner refers to a manner in which the extending wings

B‘Fﬁd from each otl??egg 'ﬁﬁ g%ﬁ‘é? thecenies AR Qldkilanddaee

early Brief Description of Drawings

; 060 5713 RC EHK M&%ﬁxﬁ?ﬂ
fo}hw’ﬁg\c}g?@ages etg“p(resen _ﬁ}%@ &lon car?‘%fé §)ﬁ%rllly understood from

t owing detailed deseri [&Pé!ﬂﬁh?’éﬂﬂa@ﬁsmordmg
hé%ériu é‘nylng aevz?ngs in which: FIG 1 IS across-sectional view showing

str%m%{% of aborehole drilling apparatus according to the present
BA°B FIG 2 is aview showmg structure ofa guide device 100 shown

A, FIG.3is a ings 200 shown
[ PE%?QIEI} ﬁ%wmggé}gﬂﬁ\%r vie Wi@@sﬁé{ﬁﬂﬁmw

owmg the extending wings 200, and

? Is & Cross-s Qfgﬂg,wmgsltaken along the
Ilne |s a uctur | view s owing apllot bit300 shown inFig.1, 10

F'ﬁ(@A 5.3 33 AR W"‘%ﬁ Pl 3830060 OB D B SREUSAbrnl
view o 1[e) taken aong the line S-S, FIG 6C is across-sectional

f}hei%! %%g g_g1e S'-S', FIG 7 is a view showing
wew%truc ure ofa ring- type pin accordlng to an embodiment of the present

in M fﬁiﬂ{%@m&!&% ling structure of the
sﬁ%ﬁlg%m 400 according to” 15 another embodiment of the present

ineAtion; B GS 10:angr kil Al8 ieyrs, SIRleNingRRIS-tnpaavidagme filochinf

the present invention.
taken along the Jine S-S, FIG 6C is a cross-sectional view of the pilot bit taken along the line §°-8°,

. 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 hereinafier be described in further detail with reference o 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 n FIG 1, FIG 3
is a structural view showing extending wings 200 shown in FIG 1, FIG 4Ais 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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Best Mode for Carrying Out the Invention The present invention will
hereinafter be described in further detail with reference to the 20
d bodiments. FIG 1 is a cross-sectional view sh
“&%%%'?zeh?ﬁn e drilling apparatus according to the present |nven on #ﬁg{” f) 18
is a view showing structure of a guide device 100 shown in FIG 1, FIG 3
fine S ISATFEUGHY Bh VIV S e inSd 8 tkitter BU0 @50 RAG $Hp WRrd FITEEA. isfal flarioh
is a planar view showing the extending wings 200, and FIG 4B is a

view ?M%@G%MWW&WMWQ-S ,FIG
2006/025713 PCT/KR2005/002918 line S-S, FIG 5 is aperspective view

6C is SROWIRGERIVRIL AR slaemeieritndhaid FIOXCAisaplanar view of the
pilot bit 300, FIG 6B is across- sectlonal view of the pilot bit taken along
the, ling oSl G4EGdRIAR astrpephanel viewhihepild bitekdt0aimnged
the line S'-S'. As shown in FIG 1 the borehole drilling apparatus

with FHRRH 65 BH 985 daadiidvangage sl th Aswidngioeoitie fide device
shown) extending wings 200 installed at a lower portion of the guide

gepRsbidskiameisiaitsobinehitieg te droupd ol ii8a0 e

drilling the ground Whl|e supporting the extending wings 200. In an

the RTBQAREN (0 K1 BEABER:H UERE pRsct liventisne Fiite 500 i 0htronstaried
as pinengaging means for engaging the guide device 100

%M%gsgﬂmw&g@@% @fisHenien 100 i tBe it binAde. device 100

includes an upper shaft portion 120, a lower 10 shaft portion 130 which
hayg fsmalensia Metethepida devite 100 drthodedaOnbsy haftaasienilays lower
larger diameter than the upper and lower shaft portions. As shown in FIG

shaft bothiéh DB OMigOkere kialis distakie dndvithitacpsting 110 Wiviks medeiisehifryesr
small gap there-between so that it operates to strike an upper end of the

&m@@mmmeu@ﬁmﬂe%mmwmwﬁmm%ummémww&%w
casing 10 into the borehole. A plurality of sludge discharging grooves 30

withilecheing Bk ailctinanuitee envalhghpribotbtuusfeodhatto HgeT end
110 for discharging the sludge such as soils, pebbles and the like

of tprpsheead tistalied athadouivitiong pﬁﬂ@mdﬁwﬁtﬁbeﬁb}*
1, an air hole 20 is formed along a center was

borehole, A phurality of sludge discharging grooves 39 are formed on the outer circurmnferential surface

of the piston portion 110 for discharging the studge such as soils, pebbies, and the like produced during
the drilling process from the borehole. As shown in FIG 1, an air hole 20 is formed along a center axis
of the piston portion 110 while passing through the piston portion 110, the upper shaft portion 120, and
the lower shaft portion 130 for supplying high pressure air along the Jongitudinal 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 (aot 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 mcreases progressively from

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



of the piston portion 110 while passing through the piston portion 110, the
upper shaft portion 120, and the lower shaft portion 130 for supplying
re air along the longitudinal direction from the 0]!'&198{2?19 /]—55%13
“@r?phgg{s%sﬁf? portion 120 is provided with shaft engaging grooves 121 7
formed on the outer circumferential surface thereof for engaging with the

porion §éﬁ§$§t§e‘%‘§o& O} -ShOWMle Vi i B RsBRE SEiCI00e ehtiged) liing e

prorectlons 131 with curved surface are formed at the
_bot m fthe | %“ el Shaltigs é@gﬁ&nmmmﬁﬁ@ﬂﬁmmémm%d
oufer crease progresswely rom the center, and a retaining

. protrusion 132 is formed on the outer circumference of the lower shaft 5
portion 2006/025713 PCT/KR2005/002918 portion 130. Also, a pin groove

oﬁ{ is formed.with, dﬁ WI@%I&@@QW&HW\&]&QE
Wné%stla surface at just below the piston portion 110, that is,

an upper side of EEEﬂ%"%&?‘i@f mﬁ@%&b@@g@ﬂm@%loware
formed, m‘%%? dggls own IR FIGs. 3

and 4, agurde groove 210 is 5formed at
device 105, RICS QB8 GGG iaas ot Qaiiaingiduibe

device 100. Also, a steppedsurface 220 is formed on

L ol véiings, Rreiimg|reality
200, a’@tﬁ?ﬂaceﬁ% : %a%&eﬁtmwaa@m iBger2ng

ormed at alower comer of the extending wings. Further,
o 11 a%t%% Q&l%mﬁgﬁﬂﬁﬁﬁe}ﬁ@ﬁe&lfaﬂmmmmem%
of buttfy surface 230 to facilitate the drilling work 10 Meanwhile, as.
shown inFIGs. 5 and 6, thepilot bit 300 is configured to be a cylindrical
work. vessel shape and the lower shaft portion 130 of the guide device 100
ari& & atanging, wipes 20813 eherilebre00 s toefipilerinteeylindsical vessd
extending wing 200 is A zcctangnlar-shaped window 310 for advancing

e 236 FEIRGHP QIR PRARIAI B Hooptidel dwiop 100ant e 3@ending evings; 79 45

stepSZOrsformedrowan lly from an inner
received in the pilot bit 300.

A rectangular-shaped window 310 for advancing and retracting the extending wing 200 is
formed at a side of the pilot bit 300, a reteining step 320 is formed inwardly from an inner
circomferential surface of the pilot bit to correspond to the refaining protrusion 132 of the guide device
100, and a pin groove 330 is formed at a position of the inner circumiferential surface comresponding 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 bit
300, and a plurality of sludge discharge grooves 30 are formed on the outer circomferential surface of
the pilot bit, and button tips 40 are driven into the lower surface of the pilot bit.

FIG 7 shows structure of a ting-type pin 400 used in an embodiment of the present invention,
in which a phurality of arc-shaped pins are combined to form 2 circle, The ring-type pin 400 is fit intoa
pin groove 133 formed at the outer cireumferential 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
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15 circumferential surface of the pilot bit to correspond to the retaining
protmsion 132 of the guide device 100, and apin groove 330 isformed at
it e inner circunnferential surface corresponding 10, <
“g%%(’)%ve {lgg,h f the lower shaft portion 130. The pin groove 3%%&9&93/002918
communicatively connected with the outside by apin insertion hole 331.
of ihA |giot bitBairbcilenp hégiieieriteli0n dodils: st feic200 ohkkishtldinod e300 drcie-
plurality of sludge discharge grooves 30 are formed on the outer
shapeit et entialeaudfacaie piz Bolivegpelaiv it viartbelpirn tostipshéd 33 fnneiat the
into the lower surface of the pilot bit FIG 7 shows structure of a ring-type
pin @owdolusad plabicsehagimenioakihenidninketetititnbe pinintetionhale331
m ality of arc-shaped Plus are c o m b i n e d forma circle. The ringtype
so thint0fdsHipdt iim 4dlncgnabe £33:fel e thtthie halteraoit elbolfefehtiaiwn) is
surface of the lower shaft portion 130 of the gwde deV|ce 100, and
engsvpinkidie beifboinals byttie foifinghdimaatBiehd e 2
circumferential surface 6 WO 2006/025713 PC77KR2005/002918 of the
piloMetrddilet FICttapd FIE §side diffmiae crdodmeaithel hitordsinS0gntioniswhich
instance, each ofthe aro- shaped pins 410 are inserted into the pin hole
the paspeatenedyt vieuth fpilanpig thioguide @3 190 ambdictith bit B0G grbuva330roE
the pilot bit 300. Apin support element 332 is inserted into the pin insertion
pin Hilex8B3i piscugipatttied &distrapeltiisirisgdw® prvHot BE: Sebavetiogiadinalross-
pin holes, and a bolt (not shown) is 5 engaged with a bolt hole 333
sectibreobty ¢gefidistving 20 mp thepdst i3 eh ord 6 Oishaie srosstaietion lekg alpep the
FIG 9 show different embodiments of the present invention, in which the
linesin S nffGeinarshavesin i cvutingipinig brreripm eldiS0itsdorna! ablifenls $acidsiel
300 includes a securing pin 450 and a pin support rod 460 instead of the
the gifirgj g 360pinds0nin FiEg s Erovvs 360 isifomnerhpe tbe ingednsmiprenial axfasaiiye
wing 200 and the pilot bit 300, and FIG 9 shows cross-section taken along
pilothit. Aleolimpirsngsrigrhels &3 Yestensing fom lepiariasmtiensholy3i0 idbrmehpidiguely at
350 is formedobliquely at a side of the pilot bit 300, and a pin retaining
the gppeyvadat thedaverskat pertienc néthe pudhiraientt THHRRIEEIYES BROTLIE6 is

Also, apln insertion hole 135 extending from the pin insertion hole 350 is

forpse ey brgaryesionhels ok @ R LAERE BT 4%0 ofthe

uide device 100, and a pin recelvm roove 136 is
J In order to assenbl ethsgo ggpparatus according to the embodiment of the

present invention, the sectiring pin 450 is inserted into the pin receiving groove 136 of the guide device
100 at first, the guide device 100 is inserted into and engaged with the pilot bit 300, and then the pin
support rod 460 is forcibly pushed into the insertion hole 135 via the pin insertion bole 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 Iinearly side by side according to an
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formed withinthepininsertion hole 135 to conespondto thepinretaining
groove 360. 15 In order to assemble the borehole drilling apparatus
W cc%%(}l“i}gﬁ 1t§) the embodiment of the present invention, the

%?HQE% Hozors
IS Ifiserted into the pin receiving groove 136 ofthe guide device }Ef’(gb(()}:Z !
at first, the guide device 100 is inserted into and engaged with the pilot bit

| ﬁoo! a th%% &p In,support rod 460 is forcibly pushed into the insertion
e fgge at elﬁvgﬁﬁo

pin insertion hole 350. In this instance, the pin support

o 419& EHRUING BRATE H Py e RRERYRE ithics
thgtpln %Jrau{lgﬁ%g}yg@?ové 360 of the pilot bit 300 to thereby clamp the
ock L ewvi Q2 pah e 1% PUARORHS. s CRiies WEhs M0 ipgdsiriadby
ok meﬂ?o ot the oreﬁ%le drilling apparatus of the present invention will now
donecgﬁ&%% Re AR yifii{ne BBl SSiirhacsied By aikRK RIRIWIRH R lower

riving principle of the drilling apparatus in which two extending wings
sm:ﬁa(%o re.arranged. ineghusidemmsileacsais ngdeia Rl 6 the piiot bit 300
8%@7(%@;{’1&3 PCT/1122005/002918 embodiment ofthe present invention.
- Ag&é@a%' 1 QUL b G e 8 divick A 0B demisestORtR prbisentete
Wl]lbgy IC sol% line) rotates clockwigltkei to descend with the pilot bit 300 in a
e SR AErS e, S RRAPIINRG RO faRseRsR e ditedaited Tl dpine)ted
Spmz]&%}recgfled within the pilot bit 300 (represented by thin solid line). When
ARIGNELE Sulassrelibsdiionhl 290rbegiistaoatakamgltim tsupfertand
by the borehole, rotation of the pilot bit 300 will be suppressed by the _
exter I QRAIARNGEnA It he Gridesfiayisagkatacing aubsttoting atedantDit. Sists,
the spiraiprojections 131 (represented by a dotted portion) rotates along
instafBE Qg&m@«ﬁgi@ (soprasaatayarenyarvgien tinesjobiiie pilot bit
extending wing 200 in the direction enlarging radius to spread and extend
300 VSR XIRRLNg RS ERDWRdRe0atside of the wing advancing
andretraeting window 310. In this --10 instance, the extending'wing 200 is
spreqd, anshewantd linermyhawalifgmothsond3toofdietzade dovibitl WoonAgs
the advancing and retracting window 310. Then, as shoyvn in FIG 11,
the MG RS rEREPEPkiRIdNES sy afiecidie ctewitios Motz 3Pt drtopped, and

rotation force of the guide device 100 is transmitted to the pilot bit 300 itself to rotate the guide device
100, the extending wing 200 and the pilot bt 300 integrally to carry out the drilling work. Sludge such
as pebbles, sands and so onproduceddmingihedﬁllingwoﬂccanbedischargedviaﬁxe shudge
discharge hole 30 by means of the compressed air supplied from the air bole 20.

Meanwhile, the retum 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 2 shoe 12 in the casing
10, and the rotation of the extending wing 200 for the borehole is suppressed by the fiictional force. At
this state, if the guide device continues to rotate reversely, the spiral projections 131 (represented by a

doited portion) move along the guide groove 210 of the extending wing 200 in the direction decreasing



the retaining step 320 (shown by inclined Imes), spreading of the
extending wings 200 is stopped, and rotation force of the guide device
100 is transmitted to the pilot bit 300 itself to rotate the gwde device 1
Wfb%i"’{ﬁ"ez e%’endlng wing 200 and the pilot bit 300 integrally to céwg?ﬁﬂ fiare
drilling work. Sludge such as pebbles, sands and so on produced during

the drilli k be disch
meraqqqg@ﬁ%eebn EPHTE ?%n : Isgﬁ% pplleigt#mrn%lﬁﬂe alrlhg le 20. ﬁ&ﬁ@ﬁ@@ﬁl%

Meanwhile, the

return process of the extendi
instence sy sdending el I gﬁ‘%% fﬁneg.ggsfe SR ERLe RN TN pa: bit

guide device 100. In other words,
as shown in F 11, when th d 2 vice 100 rotates

300 viggi |n a state ere the extending wings 200 are

spread the st 61%&05 H%H %&eﬁ 220 of m&gé%mmﬁg%@omw

asmg and the rotation of the

o exte_nd,ln 200 ile bor h debnihie dtintiopaddaccre
5 inclin Q%%: "Q;ﬁ% R SRR s to rotate rever

sely, the splral

100, tgq& ectipns 13 %(e gJe{%} 03%8% MW%W

ing wing 200 In the direction decreasing 8 WO

20{%6 O%? }élg’%ﬁmﬁsﬁ{g Wﬁ% 310 of the pilot E)It 30(?@?1?%5 el
%0%% WP ARG RAEIARE, Edetial!Tn

mSta %ﬁ%@g%@ﬁ%l 0 II? %B%la the advancmg andretraclingwindow r
f h% h caNEERahhio RaRia
\?ﬁt’%ﬁ%}% alning s%ege%ez Eécj)wn by [ @@t&g‘ i o o

|ncI|ned solid lines), as shown

FIG 11, the md-dingwings 300 fRishoi@tdRing: andpadaeisicad te
10 mm}lﬁ% MREEEE agwmgs 2(50 and tt?gogllot bit 300 concurrently rotate to

. _retract.firnn {1308 HhA Bithenih i e prefaratbie
wing; eweem%efatﬁ%ﬁh MUt

Ings 200 are installed at both side as described in

ﬁl!eythe aboyv %g"%ﬁg xtendlng wings may be installed, if desired.
F"’mcapse Installing three extendlng wings 200, the driving principle is
\ﬁ ?M @é@ﬁ@ﬂlﬁgﬂ%ﬁﬁ&ﬁdﬁ@weﬁm
the spiral projectio

ns 131 of the guide device 100 and the wing advancing
me@]&gnt elraGHing Windowans f thedaiiatiice e sbapprkdied tittiow tislled in the
ree so that

15  art can change or modify the embodiments without departing from the scope and spirit of the present
invention. However, such variations and modifications are all pertained to the scope of the present

mvention.

Industrial Apﬁ}ﬁmbﬂity

20 As described above, according to the borehole drilling apparatus of the present invention, itis
possible to carry out high load andhighspeeddﬂlﬁngwoﬂcbecauseﬂleextendhlgwings advance and
retract in an in-line manner, and in particular, the stdge is not accumulated at the position where the
extending wings advance and retract.

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



they can cope with three extending wings 200. While the present invention
has been described with reference to the preferred embodiments, thepr
enti nventlonlsnotrestrlctedbytheembod nt
Iq %306{925%% ppreciatedthatsldUedinthe 15 art can &16’1‘%&%"%/‘)02)18
modify the embodiments without departing from the scope and splrlt of the

bordHiS %ﬁﬁ%%m ARV R AU

pertained to the scope of the present invention. Inustrlal Appl|cab|I|ty 20

%&@W&uﬁ&%ﬁgﬁ]ﬂﬂﬁmﬁ&g@gole drilling apparatus of the

present invention, it is possible to carry out high load and high speed

drilling, werePoRNER HiRseH aRARNAINaaIMAR ER:RmEl: WRBbIhebjiblock

line' manner, and in particular, the sludge is not accumulated at the

sdd@SIURRNF B iR RAIENAIRY MARGRIB ANRAS QpaRS Eambt ASRukie! from the

possible to significantly reduce aworldng period required to finish the

bordEHinEH G POV 20QGIRRR AL R RIGHHREORBIAR R E RO BIpksIble to expect

considering that the conventional drilling apparatus has fluently stop

a reBRERIP AR 13850 8P iheIB eRRIRIAFa-digorder due to accumulation of
the sludge. In particular, when the sludge is accumulated between the
extending wings to thereby block smooth retuning of the extending wings,
the whole drilling apparatus cannot be retracted from the 5 borehole and
it should be discarded, therefore, according to the present invention, it is
possible to expect a reduction of the costs caused bythe lost ofthe
equipments. 10 WO 2006/025713 PCT/B112005/002915 Whatis
Claimedils: 1. A borehole drilling apparatus with in-line extending wings,
comprising a guide device, wings for extending a borehole, and a pilot bit,

10
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5 wherein the guide device is configured to be a cylindrical

strvctunethroughwhich an air hole is passed along a center arils thereog

and includes an upper shaft portion, a piston portion and a Io&ver_ shaf}
wgozr?nﬁ/oza:' 3 PCT/

) . o : 005/002918
ion, wherein the piston portion is formed on the outer circumrerentia
surface thereof with a plurality of sludge discharging grooves; and the
Iigv sh‘%fisportion is formed at the lower surface _.10 thereof with spiral

ojJéctions, the spiral projections each having a curved surface whose
radius increases from the center, and formed at a side thereof with a
retaining protrusion and pin engaging means; wherein the extending wing
ia Wi %'?';é C%“&%Hﬁg R AR R RIRE Wi peshisi Sbpacgtide deside
thereo Whl? a guide groove for engaging slidably with the curved surface
ftge Ir | C Iof. Riglow the guide device; and wherein the pilot

Wlngsr‘é’ft is c%i%h%%@o’%?ave&g cg’ncave structure in which the lower shaft
PQ té%ﬁhtﬁg é@ﬁ%émg@aﬂﬁ%@gm@ﬁmmsm@mwmot
bit Deing Téhned at a side thereof with an advancing and retracting

Jin [% Oa%ﬁ%g&% RLACIRG WiRgs iarpRE AR e pistunpbeiendial a lower
surface thereof with a retaining step and pin engagement means for

shaft rgﬂs(;%’icting the rotation of the guide 20 device by the retaining protrusion,

P¥rmed at the lower surface thereof with an air hole, and formed at the
O%ﬁ&&i!wbﬁ% lakSHHasmiheresh Witk apitraliafl sateedisohd ryitiga
grooves. 2. The drilling apparatus of claim 1, wherein the pin engagement

mahg"' S ADNG0 MRHSSRINSRE VRS 1o b ipbrisdds fopdesltp fsitiomy surface

ol orrgﬁ%nding td each other along the outer 11 WO 2006/025713 -

iherool Gl SRR PS{0RRR] GueCifsiarpigitetntia st lesing fa hverod ewha vimseinete

the guide device and the inner eirerunferential surface of the pilot bit, and
increald BGHRE RiR-CORSISHRG Ahaif diatisy it eeshimerkpmecnsul wel st

pin grooves. 5 3. The drilling apparatus of claim 1, wherein the pin
mean§€NJagement means comprise insertion

wherein the extending wing is wholky configured to be a rectangular strocture, and is formed at
a side fhereof with a guide groove for engaging slidably with the curved surface of the spiral projection
below the guide device; and

wherein the pilot bit is configured to have a concave structure in which the Jower shaft portion
of the guide device and the extending wings are received, the pilot bit being formed at a side thereof
with an advancing and retracting window for the extending wing, formed at the inner circumiferential
surface fhereof with a refaining step and pin engagement means for testricting the rotation of the guide
device by the retaining protrusion, formed at the lower surface thereof with an air hole, and formed at

the outer circumferential surface thereof with a phurality of studge discharging grooves.

2. The drilling apparatus of claim 1, wherein the pin engagement means comprise pin

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

11
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holes formed obliquely at side of the pilot bit, pin retaining grooves formed
at the inner circumferential surface of the pilot bit, insertion holes formed
W %1’] ef end of the lower shaft portion in the guide devtg; ﬁﬁéﬁ%mhms
rom the insertion holes of the pilot bit, pin receiving grooves formed at t
inside of the insertion holes to correspond to the pin retaining grooves,
cirauiefemniiag ifisecrfgag ooy idiztthyertion i e evidividuyicr and ¢s afnth eigumlerential
device and the pin retaining grooves of the pilot bit, and pin support rods
surfisesetechiotbithaed asagiope ipnl emsiding lofag ity ab perdtpedyfind aisertdd into the
wherein the extending wings installed are two or three in number. 15 5. A
pin g@oivigsg 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 extendlng Wlngs rotate and descend

20 received in the pilot bit, and then abottom surface ofthepllot bitbegiinsto

holes titaedbidipwiysesidwef the (et Hippahaiiinzeavisthiinedakterierivimferential

outwardly from a wing advancing and retracting window formed at a side
surfapb thfehpipdotiitt bysttismholvefmernd afith srepiradniGledtivrsshefieationtmhe weide

surface of the guide device along guide grooves formed at a side of the
deviexte ercténg fiwin ge institismiviestod fhimdebbit iy rac2iuORO06) Gpsa ahe inside of

PCT/KR2005/002918 radii of the spiral projections by the rotation force of
the thrertipnidheletcvi cerraniond th g pidteteininic eresyiRsirfgasing rorarasew svikche pin

where the rotation of the pilot bit is suppressed; drilling the borehole with
receifigg pregyrabf Sragidde ot ve agd thrpierining @Rt Ginplosibiy 51d Bt sRPopiteds

bit, after the stop of the spread of the extending wings when an retaining
inseﬁ@dtintﬁs‘ihﬂ’im@rﬁ?em-the 5 outer circumference ofthe guide device is

caugbtby aretaaining step formed atthe inner circumferential

4, The drilling apparatus of claim 1, wherein the extending wings installed are two or three in

number,

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 fhe pilot bit by the fictional force produced when the extending
witigs rotate and descend integrally with the puide 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 sirike a botom surface of the
borehole;
spreading the extending wings outwardly from a wing advancing and refracting 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
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surface of the pilot bit suppressing the rotation of the extending wings by
the frictional force produced when upper surfaces of the extending wings

comes into contact with a shoe of the casing to fit into the bgrehgle
Wtﬂéﬂﬁé {4 fvice rotates reversely and ascends at the state %?’é)%%r%ié}é%gﬁ oy

the octending wings; 10 .. returning the extending wings into the wing

i A AR AR AR AR R, e BmRmAa cites

e guide device along the guide grooves of the

extenging 1Win s in the digrect %ﬁ ing-radii of the spiral projections
mm%?/’?ﬁe rota |onr$erc'q"1£0 ql&lﬁ%% S

IR of the evice, when the guide device continues
o [igte revsissl imn i uisiR e delateal R euRatinsBa 2
su%@%ﬁ%ﬁ%@%ﬁaw g the guide u%s/ice, the extending wings and
... Ihe pilat bit from the cgs' while: 'g{“ﬁgg%ﬁéﬁ%ﬁm R AR Behed on the
Pﬂ(’té‘foeﬁ%fﬁ%eé?}ﬂ%%% rn o?@%é extending wings, when the retaining
protrusion formed.an {he ouler£i6A MMIRIRRCA AR R BiiGe ferentia
outer sv?/?&{;%eg?g?aﬁ%%cé)%tep f%ed at the inner circumferential
Esu&ﬁ%epgtg&e pilot bit. 20 13

suppressing the rotation of the extending wings by the fiictional force produced when upper

surfices of the extending wWings comes into contact with a shoe of fhe casing to fit into the borehole,
ai‘herthe:guidedevicerotarmmveiselyandascendsatﬂlestateof‘spreadofﬁleexﬁendingwings; :

rennningthee;dmdingwingshﬁoﬁwvﬁngadvandngandex&acﬁngwmdowofthepﬂotbit
by the movement of the spiral projections of the guide device along the guide grooves of the extending
wings in the direction decreasing radii of the spiral projections by the rotation force of the guide device,
when the guide device contirmes to rotate reversely in a state where the rotation of the extending wings
are suppressed; and

retrecting the guide device, the extending wings and the pilot bit from the casing while
integrally rotating them after the stopping of the refum of the extending wings, when the retaining
protrusion formed on the outer circumference of the guide device contacts with the refaining step

formed at the inner circumferential surface of the pilot bit.
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