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WO 2006/062309 PCT/KR2005/004075 A GROUND DRILLING

HAMMER AND THE DRIVING METHOD Technical Field The present

invention relates to a pneumatic operated hammer for use in earth and 5
WEbHIBEPRHY and boring operations and driving method there¥f TAHFHTIA07S

particularly, to such a drilling pneumatic hammer in which air

passageways are arranged concentrically at regular intervals about a

central axis of the back head to supply the compressed air required for

driving the hammer in a central and distributed manner, in which the

piston is extended to a certain length to conform to the work condition of

the pneumaﬂcW a@ Mg@gtﬁz\ﬁ <
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drilling equipment during the drilling work, in which the outer diameters of
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very COI% ex, S r(‘a%’m ahd maintenance IS very

bmum@@nmy%ﬁﬁqdalmmlal &4 d0pd fSg SRIRIPRG TRAYBIS) Hsgpsing strikes

tige\Bation prflidirriey stfeng heikiny dortiecdopeeivendiof mélmstmrgtmd@?éhe piston
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% hereris &sclose rean Patent ,
reqiifcd ;feh mmqwm@ apdoeesporioring SRR 0h frifine method
tesiied 30 "percussive down-the-hole-rock drilling hammer”. However,
gg&é)@{ﬁ@%o embraces shortcomings in that the supply of pressurized

air 5 pefformed only troua.an sperie:afih£I0NIaLAERSRARHAAL 2 downeon-

tglston aper reso e sot at the function
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dhe,grithmetic At ok e3ialANca-ABEmplex, its repair and maintenance is very difficult

and a mechanical trouble occurs frequently to thereby degrade a working efficiency.

Further, when the lower end of the piston strikes an anvil portion of a drill bit, a compressed
air supply is interrupted to thereby hinder the operation of the hammer.

As an improvement over such a conventional invention, there is disclosed Korean
Pagent Laid-Open Publication No. 2001-52919 published on June 25, 2001 and entitled
“nercussive down-the-hole-rock drilling hammer”. However, this patent also embraces
shottcomings in that the supply of pressurized air is performed only through an aperture ofa
central passageway of a piston and outlet apertures of a feed tube, so that the function of the
compressed air for the ascending and descending, i.e., the upward and downward movements
of a piston is not caxjried out efficiently, and since the arithmetic ratio of resistance and



| density of the component parts is applied to the drilling hammer, the
drilling hammer does not have a function capable of preventing back flow
of underground water or sludge at the time of the actual drilling work.
Furthermore, since a check valve for selectively blocking pressurized air is
readily worn or exceeds fatigue strength due to a frequent striking to
thereby suffer a partial crack or damage, leading to the frequent stopping
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Invention. Technical Problem Accordingly, embodiments of the present

timg ahtisnesBik 45Bg &85k above- described problems, and embodiments

of the pregeRhiRYeRHANRIREe AR TBH BRALG veREFRISH ALK IR UsCidNeadily
earth and rock drilling and boring operations and driving method thereof,

WK U HReEH A aT dTRIYG B BHaE fo thefaby i a partial crack or

dAOHEARrasa8H eaib MRY fae;sficinnilpisardedipuiaingw /esionefthesiorhe work
scheme, of compressed air, in. which the piston is fabricated to have a
ehrdeRsta thiRSH BRI A YA CRBHERATN IRt L RRPK LS Sl 30 fhatg pgin.
DPRRESHRle doTRveNERt a degradation in a function or a damage of the
hammer due to water back-flowing into the drilling hammer, in which the
Genvenss compressed air may be efficiently improved through an

additionatdpmmatiorabyanabie 6onressagrainchamberssadhaliitethe above-
ascending and descending of the piston may be performed smaoothly to
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and economic aspect. Technical Splution According to a first aspect of

RO BT irR ST h e 3 SRS AR B S SR ol RS AR eRpressed
aiFagkydstlsTa diemmiich-degistan sikikeradutiondiuphileadring epesaiedsddy air, in
ompressed ajr in a cylindrical casing rotatably descending so that the .
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into a center holee%gége back head, th . vide including a sha %%réion
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chpeksadlve Zneacbivitgcpentiondproied siratdippenedid peltiatresaads variable
the anvil portian having a circumferentially extending outer peripheral
CUBYE B GO A I0e/ BoRTETtRReB desconding of 1he bision may be

performed smoothly to thereby enhance the drilling work efficiency, and in which the
environment of the drilling work may be greatly improved in terms of time and economic
aspect.
Technical Solution
According to a first aspect of the present invention, there is provided a pneumatic
- operated hammer for rock drilling in which a piston strikes a button bit while being operated
by compressed air in a cylindrical casing rotatably descending so that the drilling work is
carried out, the pneﬁmatic operated hammer comprises:
a back head screw-engaged with an upper portion of the casing;
a guide fit into a center hole of the back head, the guide including a shaft portion

formed at the lower portion thereof, an intermediate anvil portion, and a check valve



and a stopper hole formed on the outer peripheral surface thereof, the
shaft portion having a plurality of annular grooves axially formed on the
outer peripheral surface thereof; a check valve received in the check valve
receiving portion of the guide in such a fashion as to be elastically
supported by a coil spring; a piston adapted to ascend and descend in the
casing, the piston including a center hole and a compressed air
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adapted to guide the piston to prevent the escape of the piston from the
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an intermediate axial portion thereof and a p ity of guid;grooves

formed Sicthemvreicpeiphérdhe Ghece ahs KSHmY EhPBEMIGH tiegaide ap such a
faRssaR Db hRVNG R AT Al Gt Lreymigreiianprotrusions alternately

arranged between adjacent ones of a plurality of guide grooves formed
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roove formed on the outer peripheral surface thereof and a retaining

oulgs g Rapthd Tipprruky SreptesRiRrrdial§ s\ A%nhereof so that
the ascepding@iredescanding:Ianesh of hevbriton Ricindmited A from the
length of the outer circumferential groove; the casing screw-engaged at
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ressed air chamber formed between the outer periphery of the piston
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enldrpSRMrANGREeN, there is provided a method of driving a pneumatic
operated hammer for rock drilling in which a piston strikes a button bit

while YSHRRIHPHBASHBE &iRYTHE RhiRtifeafeasiing PRUMIN uRlkargingrranged
besQcthaddeddingonankissardeduad, dhe vaetbeske U BSOS A THSHRIRP surface

of waiting for the drilling work in a load-free state even when the 2a =~ |
el A oHERatE SraRIEN S S st aRYRS s 6L i BiftiowRilifgying an
ouR@SitioninfesatRNd:stRR elfasmioiRCAmPIRS§edalrARSAURNAY ad a retaining
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groove;

the casing screw-engaged at the upper end portion thereof with the back head, the
casing having axial portions having different inner diameters CI, C2 and C3; and

a variable compressed air chamber formed between the outer periphery of the piston
and the inner periphery of the casing.

According to a second aspect of the present invention, there is provided a
method of driving a pneumatic operated hammer for rock drilling in which a piston strikes a
button bit while vertically reciprocating in a cylindrical casing rotatably descending so that
the drilling work 1s carried out, the method comprises:

a first step of waiting for the driliing work in a load-free state even when the
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compressed-air chamber formed between the piston and the casing to
thereby abruptly descend the piston, whereby the drilling work is
performed. According to a third aspect of the present invention, there is
provided a pneumatic operated hammer for rock drilling, the hammer
comprising a cylindrical casing, a back head mounted at an upper portion
of the casing, a check valve for opening/closing a compressed air
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and. a button bit forFerformlng a drilling work through the striking of the
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pi@Bd thepagkfieagdo engage the casing with the back head, the joint
being formed ata center thereof with a guide seating portion having a .
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depioHh eI Wit ER ot AEPiRg verigagementisttion, and is formed
aroungd @ serter fele thergofwith %P'HE@';Bfé%fezﬁofﬁ%ﬁ%ﬁ? $HEre is provided a

passageways, and wherein the casing is formed on the inner peripheral
PREWRAE Insralish depBrse ieharesds dithing it hspiare sgayainagt a cylindrical

cRBEI0N frBCRW eRdRRINgAVIth theeuterspiralengacemant secton ofalve for
the joint, and is formed on the inner peripheral surface of a central portion
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VAN IR RANEaUR LeRY 6SSIan anberainAaeRisten s fesredin i aylindialand a
shaped structure having axial portions with a reference diameter R and

b RiHPpDtEPHERsc SFElRE warktinoygh thysaidngy Beqisies: hole and a

- strikingrguige; grapve darBRdierain RoR[ESPHERHRG! %%@n@%ﬁ%ﬁ@%@lé head to
is formed between the center hole of the piston and the outer ﬁsriphery of
F

engEp Borr s dthdheLastohead e prIpRIETRA dha CaierRBIe Al a quide
schUih GRIN FORATIHA IS SN RIS RP@EMIR aNckRMOUIIRtaRSINE ofirdle inner

and second chamber partition walls and a lower partition 2b wall are o
PepREY Srrice GGt PRRpBHRYY ST theprétBilbargcast Wifsh Sheagent section, is

foRUNEACH QNS iscfRiBed iustbelowthe st chambeal-Ratitam Wall o8l spiral
a pressure-reducing passageway is formed inwardly from the first

REIERTRE psrttsh W i ICRCd rarsih At tiBriaIeEevhnttticalwirHY of
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formed on the inner peripheral surface of an upper portion thereof with a

SUE{ip At BRoBRREhATIG™ HRIRNST BligR RIS JBIE SREHSEBF R SssHpRrior screw-
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ngaged with the support groove, wherein a sealing support ring is
ot
i
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extending downwardly from the concave depression,

wherein the piston is formed in a cylindrical shaped structure having axial portions
with a reference diameter R and different outer diameters R, R2, R3 and R4 and has a
center hole and a striking guide groove formed therein, a pressure-increasing passageway 1s
formed between the center hole of the piston and the outer periphery of the piston in such a
fashion as to be m parallel with the center hole and fluidically communicate with an inlet

aperture and an outlet aperture, first and second chamber partition walls and a lower partition
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formed in a doughnut shape constructed of two symmctrical semi-circular
pieces so as to functions as a piston ring within a cylinder and has a
spring mounting groove formed on the inner peripheral surface thereof for
mounting a tension spring therein, wherein after the above components
have been engaged with one another, a variable compressed air supply

WRsREgeay s formed by aariaple compressed altchamber fomed e
efiveen the easing a We‘p%?on, blst%n pres rlzl?ﬁg chambertormed e !
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o S L B S B (RIS R LR suppor
griove ngaginydhealiac kippad withiswasmg] & Tylicwdest gepdesswourtdd casing, is
- inside the joint for supporting a check valve and selectively .interru
R iy S comprested A a boto SO4RIBA D adker ad
funiesrerd ingitlen theg guidie:engdged: with theacssing amvdtiang grpavel fratied on the
. of compr d air passags s, formed.therein, and g drill bit mounted a
R S Rl A R P
rotatichaléorceamdrasshekinge foreegefth ovpiston wingreinatverlabbkcdrepdssed air
IS.SCrew- ith.an rti the. joint joint is .
0 L SIS v i
anddbingistbre danserppreisnrihtheleasing fisnednetwesh: thsupear-pogageivith piston

o8l O IS S8 G
seibItipprofnthiticaisingandbeainidhecpistopagianbelgittbobscinbradinghmiiznt so

portio [ Iffere ' : 34 i .
Pavel e D AR prormed
byagrtodheidicallsicbmmoprtatenwiththe ntetrapertose thadbarcoutist apertie abrupt
de?ce%%ﬂ{ Bp@ggwd therein to be in fluid communication with another
Inter agerture, and a separate compressed air passageway formed
thereiﬁ,cvm@ing notlie Patk dspedd h%@%pmwﬁgag@imﬁhg@éﬁmgm_@@mmaﬁc
oG QHEH G R RSBL ST 0 G PRGH BRI ALl WO RO rcssed
thereof so as to engage with other components and a nut portion forme

3ibrh5tlhé1?®ii@r ﬁeﬁpﬁﬂ@fryomsa;dﬁn%ejmdfmeqnéaﬁ@rg ﬁﬁiér@@@ktﬁ@ﬂdq@kthe?adasﬁlg» a
cmgﬁ&ag%ﬁ%t%m%&o fﬂgﬁg ‘Hx%r?éﬁhiof&%%%g%“%@%%l% and selectively

mterrupting the supply of the compressed air, a piston adapted to ascend and descend inside

iﬁttlipg 30 ag to

the guide engaged with the casing and having a plurality of compressed air passageways
formed therein, and a drill bit mounted at the iower portion of the piston for performing the
drilling work with a rotational force and a striking force of the piston, wherein the back
head is screw-engaged with an upper portion of the joint, the joint is screw-engaged at a lower
portion thereof with an upper portion of the casing, the lower portion of the casing is

contoured to screw-engage with a chuck, a bit retainer ring for limiting an advancing and
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therethrough, the nut portion having a component assembling hole and a

bypass hole formed therein in such a fashion as to fluidically

communicate with the center hole, and a valve is elastically supported by

a spring in the component assembling hole and is terminated by a snap

ring, wherein the joint includes an inner spiral engagement portion formed

on the inner peripheral surface of an upper portion thereof for allowing the
reDMiSnS pirRartoag meint biatid thefdhribackheacittideahgagee end portion of

therewith, an outer spiral engagement portion formed on the outer

%é:?i%ﬁ%’ral surface of a lower portion thereof for allowing the upper end.

portionladrthe tleapisngiashe verigagesithedwlity; axid eiste mempetifferent outer

.formed in, compressed. air_inlet aperture is formed between, . .
R T el A S SR e O R By PR dherin n
- suchmprdssedsais fakiagbwayheineas it guitddangninet and dhecdsingerture, a

so that in a state where a drillj ork is prepared, a compressed air flow
et R S e B M RN R AR Bima =
sepaleteapenuradonnedibetwmee vithedthelemmember and the joint, a

compressed ajr passageway,of the.quide, the compressed air
pasSaBR Ot A e PRAr h ST T i it TRESangy the outer
pehipleral thefpattof thit ippthigparder aso thatinva statewlierecthe pistorengage with
of %Cc%)?%% té‘n?qca?%@ ressed é’nv%&i‘c?ﬁ"&% é%{é%’g%}?%%dtg a%eu'%%eeélh%%i%%omon
e back head, the compressed aif inlet apertar m etween the
thepaide theebable hamt] thepgint cantonhple dbededinirassadgeveayfiyingecoypaessed air
space defined between the upper portion of the casing and, the qute
R L R S SR B R B o formea
thivetnveesuthe dgastimemb dnahchfiyecomtutheate ontprésssemitairhole, and a valve is

ssageway of the piston and a variable compressed air.chamber formed
o LR Ao TR MR gl o«
snepmpgessed air chamber is discharged to the outside through the

compressed air passageway of the piston, the compressed air chamber, .
of the DSIon A 18 centar Pl BFhe Butior B 10 ety SLrupty " ¢
peapberd thelpiston an appad foeeostdberan dsoaliatingatbtatenwhgredhengagement
iston.descends, the .compressed. air.continues to be supplied to the
P e el S R I RS R R oot on
thenemnbesrmhdrsheijbing, dhelcompassedhaiedifiictlhpentgbfopprdnd ptweerof the
- [ joint and th res j S 0 .
e 0 0 O S AL s
ingtemattivelc donprdseegtvein chamiber methieey aidetmemise pigiphegptly the joint to

AR RN e o
in itstetpetforsrs el lidgl wrighwio tkrepaedr dingnioressivlodinflemtslufringd srésomsd of the
cem&e%iﬁnmiﬂfﬁef?ﬁ&sﬁ%%%% Q:];)mpressed air inlet aperture formed between the guide
member and the joint, a compressed air passageway of the guide, the compressed air
passageway of the piston, the center hole of the piston and the center hole of the button bit
in this order, so that in a state where the piston ascends, the compressed air flow channel is
formed of the center hole of the back head, the compressed ar mlet aperture formed

between the guide member and the joint, a compressed air passageway formed by a space

defined between the upper portion of the casing and the outer periphery of the guide, a
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compressed air is innovatively designed in a central feed scheme to

improve the flow of compressed air so that compressed air in the central

hollow space of a back head may be distributed through compressed air

passageways arranged concentrically in the back head and the

compressed air may be fed to a plurality of compressed-air chamber to

effect the upward and downward reciprocation of the piston, the
coogmyeedseid- aiﬁblﬂaupﬂaﬁree%gedoh&teddmy as@méedeﬁnémblbandem tloent, the

ston ndacasrn an Whl hthe Ien fthe |sto calc Iat
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ICa |s may & et pr prev
pismrMen&tﬁ@: td‘aemigr ihn@eqﬂmmdﬁkﬁmrmmgdd) ambodienentspofstied predentber is
vention piesse ir chambers mnay be formed bet en th
di Sgh%r &’ t'8 € c%us%rlrénto%én ﬁ e 0 m res%o be re%rp?%%atrry ly %Ir\rr%ve%l‘ S?On’ the
coupreasetlyaarudabavenoiaid! pisith rmth‘ée:aemg ]bolwadhe but‘ranbSSedﬂlarabg abruptly
asc];ed %gld thte ra}BId ro \él%rrge a@a?edovc\flpﬁoa{haﬂ’ RV (?JeE"Q%ISt &\écgnds the
ed% he'cd compresse Alr fac rough air passageways
couqmadr imattogtinikks thebecsuppiiesse dhaipishsrmibel sito theppessddtiranlet aperture

enh ce its s riking.force. r|ef cription,of the Draw t
mL%Jec St‘é’ﬁe nava’n g%énsegrg e w?v%%nt (()E)H1 ?‘:g}rlreb?eom or%s ully unlél'grgg e‘é‘“ formed
befreamn the mmamtmmawrmmmewmmwmthéﬁm piston are

mAFEAMAANING, Aranings, 10 % g'fzglfﬁ*ﬁ%ﬁsd% GHOS31SREUS é’@%@?‘ﬂ B Bhamber in

pneumatic operated hammer for r Ing in_an assembly state
thaeualdingitbe fisstevpbpdinpendaf thehsrelse abmpyintisascRilGhe fgseom due to the

| f
o AR A e YOS i o
drilievg efatie back head, FIG. 3(b) is a right side view of FIG. 3(a), and FIG.

30 s R mPSEINRNRL IR ARNG e lng S8t Fie 3 Hftefie of

is a view Illustrating the constructio iston 200 o FIG. 1 erein
coRI@esttd) 45 asfiomwigvelpfdtregpiston, ﬂ@iﬁéb)fwasabml@d@ enowt G flow of

co ?ESF ég’ éﬁcs?ol?h%t @%EQ@S?!F?%%LF (é C Ig%% A:\Jv%pé g)oksaaback head may be

cross-sectional view taken alo Ine S-S' of FIG. 4
dxsnebmrﬁdrstnamreg toeporsseduetiopresagayuatie mmdweactnmelrmmm@ back head

‘Pﬁ '%&I Q%tsé/éeéﬁ’r%%)%g %%efo %& % oft E@%ﬁé@@d\/ﬁv"cﬂ&ﬁl@" B@Hect the

(c) 1Is a cross-sectiona en along the line S-S' of
upe(m)c,l er@ gloirverdseeaiprstishah vidwiill ugtvatin ghih s eopstestion @hanbers being

foﬁlﬂg& ‘B}V %I\éﬁagg AdAnEd Berbieen the piston and a casing, and in which the length of the

piston calculated on a structural and mechanical basis may be set to prevent the back flow
of water into the drilling equipment.

According to embodiments of the present invention, the
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FIG. 7 is a view illustrating the construction of a drill chuck in FIG. 1,
wherein FIG. 7(a) is a front view of the drill chuck, FIG. 7(b) is a right side
view of FIG. 7(a), and FIG. 7(c) is a cross-sectional view taken along the
line S-S’ of FIG. 7(b), and 7(d) is a cross- sectional view taken along the

co&}%@eé@%l—ﬁf' 'élll%agé@ ;HEaIaG be8. Q%}t%%g ({ge)n%%nc SPR o%i%@ !tl}{:isegglg’i éo enable the
ilfustrating the sequential driving process of the pneumatic operaltll%
pistramhenizsr feripootednglngravedrdirvgrtdlthengrésentvimdbntahiofthtGadingE kG which

cox?i\éﬁegsgaoasi?'ﬁ% 05‘% YIRS fiéﬁclﬁj%r? IW%HS 88%%%9dq%%éﬁ?%ﬁ§‘ték%smn may

INg Inan assembly stat ng to a second em ment o
be plésded ihvahtionp s e06/66 2309 CHK REOOSIO407ENFIGItisawith the
e, i tructi ' GEIG. herein FIG
COﬁlé (%é!%g %qﬁg{r%t%\ll%%ﬁg‘ﬂt%e% sﬁ){}r@%ﬁ%é%@%@g%ﬁ%iew of FIG.
10(a), FIG. 10(c) is a bottom view of FIG. 10(a), and FIG 10(d) is a

Brierassssestianaf vewtakansalong the line 3-3' of FIG. 10(c); 5 FIG. Il is a

view illustrating the construction of a sealing support ring, wherein FIG
11(a) W IIors Sl ﬁﬁ%@ &W@ﬁﬁﬂiﬁ@%ﬁ% ey Eupertiood from
the' Y Vhen ddered dasdheitopiathe fiossgoscthe Ratiome: rRspeeHvMelg Miewings, in

11(b) is a cross-sectional view taken along the line 8-8' of FIG. 11(a),
whiges 11(c) is a view illustrating the construction of a tension spring, and

FIG 101d) isiaavigwsitusticingithegongtouaiion oba-se@lingnsepRadiRGrilling in

wherein 10 the semi-circular piece of FIG. 11(a) is assembled in one pair;
aEEy ¥ssﬁlt\9i§%‘1ff§]§ﬁé‘fiﬁ "rﬁé“i?g’ﬂg%%ﬂéﬁl FGETYEOYERE™, wherein

FIG. ER{a) is anfegplodieipatfaeiguidenFd&r13(b) is a top plan view of FIG.
12(a), FIG, 10(c).is a. bottom view of FIG 12(a), and FIG 12(d) is _
e o N RBAAS (P RRCBCS OfArsle Bted. 1 I i g wherin
FlqieMaillissiraidng thevashsl watiRmeld jo! a6 a 9igthaRIREWCoABIB) Ka), and
front.view of the joint, FIG 13(b) is a boftom viewy, of 3(a), and FIG.
FIGAES I & S A RBRI o kB ARG TRE s 1 B A o). FI
14 is andew Hustratingliberaonstidciomniaiback hescaf BIG 8f Wikerejnvherein
I 4(a).is a front view aof the ad, FIG 14(b) is a m view of .
Pl G By T ) 3 e LB R OIS U Al BB gL 4 s a
lefdsitcof i EWGO (D) 4FRIGahB M@ didssssectisnatyiemailigtkagiRgntARng the line S-S
Ofggaérg% nal state of the pneumatic operated hammer for rock drilling of

tording to a second embodiment of the present invention,
wherdinF G slbavis iuviennshaw g direcflowadfacarijaressed FiGfar thigerein FIG.

5(28 rgyg]gront view of the guide, FIG. 5(b) 1s a right side view of FIG. 5(a), and FIG. 5(c}isa
cross-sectional view faken along the line S-S' of FIG. 5(b),

FIG 6. is a cross-sectional view illustrating the construction of a check valve 500 in
FIG. 1;

FIG. 7 is a view illustrating the construction of a drill chuck in FIG. 1, wherein FIG.
7(a) 1s a front view of the drill chuck, FIG. 7(b} is a right side view of FIG. 7(a), and FIG.
7(c) is a cross-sectional view taken along the line S-8° of FIG. 7(b), and 7(d} is a cross-
sectional view taken along the line A-A' of FI1G. 7(a);

FIG. 8(a) to 8(d) are cross-sectional views illusirating the sequential driving
process of the pneumatic operated hammer for rock drilling according to the present
invention of FIG. 1;

FIG. 9 is a cross-sectional view of a pneumatic operated hammer for rock drilling in

an assembly state according to a second embodiment of the present invention,
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work before the operation of the pneumatic operated hammer, FIG. 15(b)

is a view showing 25 the flow of compressed air for the upward movement

of the piston, and FIG. 15(c) is a view showing the flow of compressed air
wighihesdommward movement of the piston; FIG. 16 is a crosgrsggtiandlossss

view of a pneumatic operated hammer for rock drilling in an assembly

state according to a third embodiment of the present invention; FIG 17 is

an exploded perspective view of FIG. 16; 30 FIG. 18 is a view illustrating

the construction of a piston in'FIG 16, wherein FIG. 18(a) is a front view

of the piston, FIG. 18(b) is a right side view of FIG. 18(a), and FIG. 18(c)

IS a cross-sectional view taken along the line S-S’ of FIG. 18(b); FIG 19 is

a viewHliGsiating e domstatioticheofoasiackhealhafifite 20@f WHerdinvherein FIG
J}:(fhits]@fg)zn%@%tt ﬁ%@hﬂ}#@% Og@ﬁﬁtﬂﬁ&%&m)ﬁmghm@emem 0(c)isa
g R R St L R eSO LR tine 53
ofi B i8(&h enlarged view of a portion A in FIG 19(c); FIG 20 is a view
illustrafifg tHeconstwidtishasihg jbintcakFIGi 06 ofhsradingRiGpozo(aeisderein FIG
mgms%%@f b ieink.JHGIAQMRY iscandahisiE enyiguak ippde ahganHch| Gewed in

‘%ﬁ %\ls 2 crosscsectional view ¢ taKef%igl%%th%h 065 2r k! FL‘&:@QQ(%W taken

IS a CI’OSS Sec |orialevﬁ’ew “i u’stratlnﬂ‘& e op erational state of

%r%uﬂ%ﬁné PRt MaFI L6} ToR IR %T‘ﬁ%miéoé‘é%f’&?fb%aémm
sphing, embEdinieah) of theqprekentatingehtiomswheliemoE IG<litg) pacylaing Wherein

@&Mﬂ&z@%%d&f&@mfﬁ%ﬁﬁ aisdebibeidaflingaiwork before the
operat E he nveulaJ i Cst?zg g E%g 'E&YE%E E I%éé&%é%?‘ﬁ&% wherein FIG.

showm flow O ompres air just berore t

€ asce
1B(8idh amw@wﬁw.g%wmmﬁw@fm St Rl rgfs[;%%% 10(c)isa
bt st niengeaFIGs ) cant A6 iﬁ@h&en&mm&h@alp{wﬁalggﬁlmgdbe line 6-6°
oﬁqf;@afﬁyg?g out the Invention 15 Now, an explanation of the preferred

- embodipent oL e S ANIING WHRRIRCAIA JHEN HHRGCIIRRER N FIG

to attached awmgs AS shown'in a first emb

13f@ier frRReriRoN 95 R gRiRhetigd A Hsa?é&ﬁerat‘él%‘ﬁaf gigfﬁjuéﬂ?rg G 3@ s
athedoletivrplcony oilrenmofhtieibnin/casy BiG 1gABumatic operated
hammeryon mogls dEingIRthiR e RisiORu2A6h sifik®sok hedtDst PEBO0WEErein FIG.
MVQ 5./ CHE e CPIReRlna D6 YindUed SasiBadR Y sa Wt ket 1400
k IS carrl e out, a back head 400 |s Ser with the upper
i BT SFHERRLGRY TbenaltReHE ¢ e # g&?r%%i center hole 410 for
supply B drn pressessaiectingah Nigm dlustongshaceogiional state of the pneumatic
operated hammer for rock drilling of FIG 9 according to a second embodiment of the present

invention, wherein FIG. 15(a) is a view showing the flow of compressed air for the drilling
work before the operation of the pneumatic operated hammer, FIG. 15(b) is a view showing
the flow of compressed air for the upward movement of the piston, and FIG. 15(c) is a view
showing the flow of compressed air for the downward movement of the piston;

FIG. 16 is a cross-sectional view of a pneumatic operated hammer for rock drilling
in an assembly state according to a third embodiment of the present invention;

FIG. 17 is an exploded perspective view of FIG. 16;

FIG. 18 is a view illustrating the construction of a piston in FIG. 16, wherein FIG.
18(a) is a front view of the piston, FIG 18(b) is a right side view of FIG. 18(a), and FIG.
18(c) is a cross-sectional view taken along the line S-8° of FIG. 18(b);

FIG 19 is a view illustrating the construction of a back head of FIG. 16, wherein
FIG. 19(a) is a front view of the back head, FIG. 19(b) is a right side view of FIG. 19(a), FIG.
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for receiving a check valve 500 therein. A guide 600 is engaged with the
lower end of the check valve 500 by means of a coil spring 530 and is
construed such that its shaft portion 25 610 advances to and retracts from

wWarinees2pesle 210 of the piston 200. A chuck 120 formed InRSGr&IR200RIN0675
bushing portion 110 is disposed at an inner periphery of the lower end
portion of the casing 100 so that the piston 200 and the button bit 300 are
prevented from being shaken due to an axial play of the piston and button
bit when they ascend and descend in the casing and a compressed air
sealing function is effected. 30 Under the above structure, a driving

method of the atic operated h i(o] |I om

S B ST s 4 S B1GPE TR o it D AT ) s an
epjaeeafede obemaEPhAniidEid Yahplied with compressed air at a drilling

positioplGaXetondisie flhisexpan dia gaatablpr afpriegsect &HE&hsimbéesein FIG

28@5?&%%%3?%@%&?%%@ formediketweeniredisien, 298 FIG 20(c)
and the casing, 100 to abrupt e O 20Q06/062309
ISSCHRRIONS %O’Aﬁ%ﬂ%b #f gl%:igll’cl% “%ﬁgg%%zv&p Of supplyin
comprE¥Gedllaiy totRes RGN0 PO iTSHEINE S PEerRRIIIINTRk G JhetRaeumatic
oﬁélmaie_ﬁt_&ﬁdealf@mgﬂWag&f@ Expandikiaigaratizd carhpdésssdefithe present

amke @1&?&}9{%@@@? Q}%&%@QQ e Hasiog; %@Q&M&@%@ﬁ@%ﬂﬁﬂy drilling

des?iePd t&ﬁplston The chuck 1 for hed W|th m%‘gl 9 ‘tqgw howin
P TE K S0 CREA %Ia?)& A THRaRS "é’r? dmpien Sl 2GR S showing
thin Slewshh gonmeressethalr tstiefers émwm%aaw dhemipton, a a%@rF G. 21(0) is a view
shecipiotates witfitompeuespindingdotalangtha istitepoinbyfteretiehasleikRig of the
E‘t&ﬁe casing 100. Further, the back head 400 is formed of a

warhead -shaped structure that has a center hole 410 for supply of

compressed air and an inner hollow space 420. The guide 600 is 10
Brestrandel fn fFrenrine PHOBSIREEEIR 420 of the back head 400 in such a
fashiomasviarhe:dagsigadinte graftyrod sepatatedyt witththsdsekiineation well be in

deRaGvRNRR kG ER1E b sHRPRYRE: B a coil spring 530 is installed at

the central upper. of ui 00 so to 0 and c 0

center ASIS 2{) rP glig{@eqmng:rﬁg? %)vofg%%ne 2;311“1%6% riﬁc V n O 4% dmpiemented
w@;az:waﬁt%ﬁbme%éﬁeﬁaemf W&%ﬁﬁ%@%a@ﬁ%éﬁ‘nﬁﬁe‘f”ﬁ of 2
pieuntatic dfedidinginneer dssexiblirilitageimedoctingisom 26} emibsdirhemonobit 300

| &Hﬁema%eaﬁmmfeauﬁgefﬁqmﬁa&& SstherRe® sﬂmabtaﬁzmmbﬁag carried

08? t%gacaﬁlea dtg8% mounted %Eéget Ilq enC %erlghe%oft f%g%gl%goo R CO@F back

ecasing 1

Bep h@"%aa‘éﬁi‘ﬁé&q}@ ﬂé ame&ya?fmamae%% a?ér?él dH’é‘Ef Qe space 420
faORceinthie dsidev6l3 fiXhibetat.thelamide PEliphenghsedfatd thelevkndtii of the

ReSIOPRGE 500 by means of a coil spring 530 and is construed such that its shaft portion
610 advances to and retracts from an inner hole 210 of the piston 200. A chuck 120 formed
integrally with a bushing portion 110 is disposed at an inner periphery of the lower end
portion of the casing 100 so that the piston 200 and the button bit 300 are prevented from
being shaken due to an axial play of the piston and butfon bit when they ascend and descend
in the casing and a compressed air sealing function is effected.

Under the above structure, a driving method of the pneumatic operated hammer for
rock drilling comprises: a first step of waiting for a driliing work in a load-free state even
when the pneumatic operated hammer is supplied with compressed air at a drilling position;
a second step of expanding variable compressed-air chambers through compressed air
passageways formed between the piston 200 and the casing 100 to abruptly ascend the piston
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20 hole 602, which are disassembled in this order. In this case, the piston
200 and the chuck 120 mounted to the lower end of the casing 100, and
the button bit 300 performing the drilling work owing to the collision with
wiheohisieRp400 are shown. Reference numerals which are net-gxpliaing s
FIG. 2, a reference numeral 110 denotes bushing, 130 denotes a stop
ring, a reference numeral 140 denotes a bit retainer recess, a reference
numeral 170 25 denotes an O-ring, a reference numeral 180 denotes a bit
retainer ring, a reference numeral 340 denotes guide grooves, and a
reference numeral 650 denotes a stopper for allowing the guide 600 to be
engaged with the back head 400. FIG. 3 is a view illustrating the
280 hsthvctimingf snbackinéattp 60 supplidg cahpredsedaG 1@ hy ksofrdRP positioned
aVigW ghdle aek eadh i %@h;b&@sétgfmﬁg@syagmwa 3pananetitetGyariable
Fnelds BCIasssactionaLeH.Aen, Alondlle daccis ol G dbel abruptty
FIE"S e upper end portlon 0 t?l 400 is formed in a hollow
d%iﬂﬁ*?&ﬁ%%ll”é?ﬁ&‘f?ggto conical shape such that it can engage with an
existing rotdtatitel afilfopipd stithg thshisizavwrtjahdd & isustsikegnghged with an inner
pERPABFE S thaifo e SERWPOHEIS oB(@k alsipasERDewals 484 ludicallp vertically

communicating with the inner hollow. §IQ,61§§ s 1
A B R BT B oﬁé%@%%ﬁ%f?ﬁ%%% n ihe casiog

10e hyRbsiathe PRtk B?é@v%?&)lsa@&%e? &K st oot has a center
hoetidtifat tupiphionke@mutsssedthintindan ﬂmdldmmﬁmﬂ@rﬁ@ﬁte Wi guide 600 is
TAQMBI6aSAr- %@ham@mssga%@ fonnedithetweemiae 2osing &R0 ar@stien as to be

eRiston 200 Wa'l ghowill ﬁ%? {ﬁ?%@%ﬁ 438 air %@S&%%wmé%@rammy
ar interva

gnge conc ntrlca s about a central ax of the

samtﬁéaa 2G0T R é%gmaﬁ lied a1 the eRRtE PRISARIRIOE G ﬂ%a\ﬁﬂe 600 so as
téropartiavel cltsr theiphierpalf thd bad bk demb SeB™GP3¢bIF 1A dhihebak l@ﬁa,d 400.
air pasigageways 4pfanepadtiReiviower antsansiheifated hammer for rock

sracuae A ey Disal b BPIEL BALE 42 den

erture

are alternately arranged all he 10
front e B‘Fﬁgﬁ"oﬂﬁezb‘a’i’@keﬁé%hﬁ% B?f%‘e%ﬁﬁ‘ipé(ﬁﬁ% %t% itgunted at the
1mpnmh¢méthe thpperdsndeoftinmefl the ehersulEP parifhers 4ifdke drck valve
0 interipediatenp D Bpeinth s dagtephaiod 40Qrearthalt sh@neahobng2@ef the check

U bRl e e e e
§Wew AT il SO SR %’Stpgng’a?r?g 7 the chuck
ltme wiranvier) umdmatewta oin el éhel Sapirg 408, aavibwalh%ﬁ@tuﬁg tH performing the
ROnRSH WESaNcRfiagista 2Qfishh| Fith WbeyRit-I80 di@ )i arfrdntfuiewsofumerals

V%?Ogl%tg':ﬂ%\!: é%é%{gdsh?ﬂgpﬁshd?ef&ee\f’(cgfnﬂﬁ%rﬂai)k FHendls) E’%ﬁﬁlﬁét 1%'@'%61101:35 a

view O ) is, a cross-sectional view taken g
1@1@ %'reference numeral 40 denotes a bif retainer recess, a reference numerai 170

denotes an O-ring, a reference numeral 180 denotes a bit retainer ring, a reference numeral
340 denotes guide grooves, and a reference numeral 650 denotes a stopper for allowing the
guide 600 to be engaged with the back head 400.

FIG. 3 is a view illustrating the construction of a back head 400 in FIG. 1, wherein
FIG. 3(a) is a front view of the back head, FIG. 3(b) is a right side view of FIG. 3(a), and FIG.
3(c) is a cross-sectional view taken along the line S-S’ of FIG. 3(b).

In FIG 3, the upper end poriion of the back head 400 is formed in a hollow
cylindrical and frusto-conical shape such that it can engage with an existing rotatable drill
pipe string (not shown) that is supplied with compressed air. As shown I FIG 3(c), air
passageways 404 fluidically communicating with the inner hollow space 420 of the back
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FIG. 4(b) to show the inner structure of the piston 200. The piston as
shown in FIG. 4(a) has a central shaft with a certain outer diameter R and
a center hole 210 perforated therein. 20 In this case, axial portions having

woLigsRiameters RI, R2, R3 and R4 greater than the outer digmp@iREiRsRba075
the central shaft are formed in such a fashion as to be different in length

from one another. Therefore, as shown in FIG. 1, the piston 200 is
designed such that effective sealing function is provided while minimizing
the friction resistance at the contact surface between the axial portions
having different outer diameters RI, R2, R3 and R4 and the axial 25
portions having different inner diameters Cl, C2 and C3, as well as the
hea:dwtam %rfﬂommew\mmwemxmﬂpéhmnisMaﬁdg ditférerdrawieg). and other air
B{%&?@ FracdRfleand-dhe dnaeso wallsiodab ennmed Rolisnunicate with
%ﬁﬁe 4 Oai‘%fc 57(? %’d 409 %%e%g t'ﬁﬂ):‘a}lg ft ﬁtMthch will
Shd e casmg ere ormlng compre%sed airc bers 2
bpdaretirdi@cpiston and the casing. 30 FIG 5 is a view |IIustrat|ng the
constriidtioninopassgiteafO@0n RiGatrangrereimeGriGHy ie asiolar Jivervels about a
cHAg-guide, tdf @t‘i %ﬁ%k'?i& '@dfﬁl ﬁl@@;ﬁﬂ%&hﬁﬁaﬁ{ﬁl}aeﬁﬁﬁdﬂﬁa}ﬁﬁ)ﬂ&@d}y radially
.Cross-sectional. view along the line.9~S,
R R B S RERSSHiSh 'ETO’ ‘f%‘af' £ ”ﬁ'ééé‘fo"g%f? g r(ezltlrifci;:?t)< %QQ g#eq%ngn%%ageways
4Rplerones 3 theimpRYsH 219 24 Wﬁéﬂfrf@é‘?&%@‘&%l @%% QRPEAREe with a
cealstehddAND 2R06/06H808HATY K RROORICONDTEE m@e&@gﬂp@@n@wam Also, the

HoRmae %%H%@MME@M@%M@&&@M&MW%M and screw

ameters, In additio the anvI t t
exflerynaa ng omflerg per%ﬂ?"lera? e%% ggﬁgﬁ? By il % e Wlm of the back

forme at
el 400 i 1) FRABEB ACH RIS SCMORAD m@#?sﬁévﬁg{lgﬁ%%%% formed on
thadnmef. pEhplshafspdationtd Gdsadoantentiefobg tdsble 500 1% femmgiegngagement.

Aherginte ﬁ%@lmmaIﬁa@eﬁylﬂihedrﬁpmwmmlﬁazaaéga@mhm&s
valve recelying portio 630 Jh é@%‘fts {85‘ GA0.3459.P% SR D rein FIG
annular grooves v aX|a ?L%/ oflort e outer Bq

4018 BRI PARIOBCS A0 hitch PRGOS %?e% @n"f@?ﬁ%‘ B is aleft
sifetivéepistO RIS0(anamitnizéitid(ibiscasaatinsehtiootbriemdakampeiaisnlae S-S7 of

Bdigional IRsisiapGRRreRshisved siplianecrosly Thariswarky, shevh(n FIG. 4(a)
C'fcumfggo ially extending. outeL naHR E%%ﬂa% RO, 52296 gt@f@ﬁ\@h therein.
fion engages Wlth an inner perip rtio 0 of th
155}(9@ R # 3?11‘&@1 ‘ggé&}fﬁfa‘ga% E‘% g%ageg f?ﬁ’gl Stﬁgﬁhan the outer
diBefeiRacfribssssuctichafivisvdtust aisecthe @élmgtr@éﬁ@rb%fﬁﬁ@webm length from
dfﬁ-'\éﬁo'iﬁé% in ThiGArd 5d Beyehaekivalve 8RO hasmthecdlldesngdeativhesazitective

2o m@%n%tggna %%v%&& Q@rﬁk@ minimizing the friction resistance at the contact surface
between the axial portions having different outer diameters R1, R2, R3 and R4 and the axial
portions having different inner diameters Cl1, C2 and C3, as well as the contact surface
between the axial portions having different outer diameters R1, R2, R3 and R4 and the inner
walls of the inner hollow space 420 of the back head 400, the bushing portion 110 of the
chuck 120 and the casing 100, thereby forming compressed air chambers 250 between the
piston and the casing.

FIG 5 is a view illustrating the construction of a guide 600 in FIG. 1, wherein FIG.
5(a) is a front view of the guide, FIG. 5(b) is a right side view of FIG. 5(a), and FIG. 5(c} is a
cross-sectional view taken along the line 5-8° of FIG. 5(b).

The guide 600 includes a shaft portion 610 that advances to and retracts from the
inner hole 210 of the piston 200, an intermediate anvil portion 620, and a check valve
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valve. The inventive check valve 500 includes a seating portion 542
formed with a center hole 520 and a hollow inner space 542 formed
above the center hole, and a head portion 544 covered with an elastic

wabhgielegent 560. Particularly, the head portion 544 includes,rrSkilaos07s
546 having a slant surface 548 inclined upwardly toward its central axis at

an upper end 20 portion thereof. The head portion 544 also includes a
support 550 having a diameter smaller than that of the skirt 546 and
arranged horizontally above the skirt 546 in such a fashion as to be
integrally spaced apart from the skirt by a certain distance, so that it has a
rail-shaped cross sectional structure. In addition, the elastic rubber
resie Mg BB EMr dorond tieasupmstt BBOnerdenthgreef1ovhishehava gifferent outer
dsiifage. 552 inglinke atiz angle panadiel 620hHae 2 Tistantfetfdaity>d8ofding outer

AL AT AL Bl o o
) I
Ofy 1 RURERETHIEIA SRS BeHoL < ﬁ?éﬁ??&&%%&?@n%’ﬂswﬁﬁeﬂ?%% Jjeti-nole 612
fommtdcthasn o6 thuidiealiic pompamiensneith Sorcegivingehalsnt T ghdeesdgek valve
@R headipedEm SFhe BHafi/psraovi@Milliiairaiing Hherdimsifuetimeobeooves 614
a%{%y%hg%é@ Eil%?&;aﬁ&%rﬁé@g&é %7,&3,4@9 iﬁ@%@@gvﬂy Qlte e eeK to and
IS a rignt sige Vi (6) (a), .. {{C).IS a Cross-secuon
SRR SO O A A P AR R
nviimizakien aibrg fietional AcAlEREIGaT (APhiRy shsimitameysiya) Rergicularly, the
chugieiafiinglustesmaiiushivg periiberd 1fiandartasitg2 cohthetinypopticion 620
&%ﬁ#%ﬂl%ﬁ%&&?gﬂ%% 5551%5 130 lgcatedguesn 4b6 FWE 3 in a
2006/06 200

2309 PCT/ ?/004 /5 bushing portion 110 and the casing
CEBFARG S FSAEETS HAE A B Mainer ring mounting recess 140 formed
on the Ffkep jotiptasraiosticrma e usEaing oha Srasigtion gidahesk yave 500
pfmrmed_on the inner periphe_ral surface thereof (see FIG. 7(c),(d)). Also as
shown 1 FlGe i (D thSopPEIRGEORIRGHIG: ROMHRR LL20hiNe-aNUCK J3& art check
gﬁs agglurallty of gtﬂd%gvrog)ve@r%ZZ féormed an thel!{nnersgﬁzr%ghergl th N
“a¥talBIHBYEHI TR SO 4 18Shion S50 6 $pECEE &patthont one another.
hele&g0irndintboliar iseernatad Hilaengbehess terenrabriergd gdeadipprion S44
cl@ktd_diaﬂt)vﬁﬁ Qiﬂi&tlﬂﬁf’ﬁ el plethieaidit altBanitsly Brrindgedd poneenSdveincludes a
SW&QH{E% W%ﬁﬁxﬁﬂ%@@%ﬁ@%@%@ EQB&M'&QE‘H&& upper end
engagement.relationship. is inten 0 more easi ow the ..
AT BR & e i A RPTIRG R TSRS Lo PR ey G g s diameer
s EnsethaliphiBuek it or A aspREt BBk AR ¥ Htithifi g fitetn such a
fpdisanisiny bationgsl Jegaibe drakioematte akseimblectriath disemeotiothin it has a
ARERORIEART A8 SN IRENE2 1o RRIRIE Tk RSB PASHEABE0 covered on
tgg ?}Egptggtsge%ﬂg]cec{nigggf l‘foq{;!xl\\lflg g ggn%ggr Qcérggici:’nc i&@a%’%%%@ig parallel with the
slant surface 548 of the skirt 546, and a reinforced strip portion 554 formed circumferentially

at a lower end portion thereof in such a fashion as to be projected outwardly by a certain
thickness {r) from a slant surface matching with the slant surface 552 of the elastic rubber
element 360 and the slant surface 548 of the head portion 544,

FIG 7 is a view illustrating the construction of a drill chuck in FIG I, wherein FIG.
7(a) is a front view of the drill chuck, FIG. 7(b) is a right side view of FIG 7(a), and FIG.
7(c) is a cross-sectional view taken along the line S-3° of FIG 7(b), and 7(d) is a cross-
sectional view taken along the line A-A” of FIG. 7(a).

As shown in FIG. 7(a), the chuck 120 includes a bushing portion 110 and a casing
contacting portion 112. An intermediate portion of the chuck 120 located between the
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air chambers 220 and 250 are formed between the casing 100 and the
piston 200 as in the 15 driving process of FIG 8 which will be described
later. Now, a non-explained structure and the driving process of the

witresenisiwention according to a first embodiment as constciadeaewR 1075
will be described hereinafter with reference to FIG. 8. In FIG 8, repetitive

reference numerals are omitted if necessary for the sake of 20 avoiding

the confusion of the same reference numerals. A hammer driving process

in which the pneumatic operated hammer of the present invention

performs rotation, striking and drilling is identical to that of the

conventional prior art. Accordingly, the rotational force of the pneumatic
bistinmpodirrdtR duilitlg issieneratasting acktowhlmhbpmhebibiaings ihe mounting
rXplanatiopibereotnithier JariitackAsutoich eddiTase ﬁbﬂmﬁmﬂr@ooves 124

t“kéf‘g%h%égioof hep %“&%&%&l@'{}r@%{%@%@ T H}Qdﬁ gen?sr@a%dsﬂsbm in FIG

SUC alr IS SUpp.

led to'the, insjde of the caS| thro
76l BT B B A LS LA ALl oves 122
fahmediy shikiertbrepbtitfondis@G8e hicfilsbehdefshisadeh gpéﬁaﬁ@eé;ﬁpart from
oﬁgﬁfﬁlﬁ%rs&@% & theRaRUmAtiaoRe aledd gromves dgsesiibidtlasgages with a

01\{%7] 'é‘f':x(% . 3d). they piston 30 200 ar d,;tb hut}glh bi. 30028 adjacent guide

jhts In a load-frée stat h
gmégg@é% ) M B TeS AR S bAneFIC: %)

ipheemiatic ramemesithsboghttecfinmetiorotd’ SObS! wieipisiongs Thgnting recess 140
aﬁ@ﬁ{@ﬂ&ﬂﬁ&%@g%ﬁﬁé@&@g the driving process of the pneumatic operated

ooy I e o

erat am
SIS b HAEBAE I DSHCES 3 BRE (Do oS o s
peiltingiovopkriged ditedrfer fpuracktdydliey eeghawntiis !féﬁdltré@ds'tféﬁaiﬁfecommssed
2SOMRREARSE thal brsupstiae:thesanah vbocanies baling 1000kibetbasikiteado as in the

0 ov%gé)s@ Esglllag g)()ﬁ%ﬂr fb@(@esggggg%@ye 500 abutting against a
e

se rtion n js discharged to the, qutside 5 alo?

compre¥¥d oo R ARSH eﬁw}ﬁﬁ FReHE SRS RESES W Qhﬁ(ﬂes%“i igvention
aimoetinole 2 1Hrufdnbplsmnitenaisthisied méeowtﬂebmséﬁr@ﬁdnhafgt%&@ﬂ with
wherRdhemisten 200 and the button bit 300 descend and are located at

the lowgr A l%gg% DY m@&reﬂxg%ﬁmwg JhEHERM O QUHSIEGR: sake of
etc., on the dri gﬁe Wltho ta Stl’lkln%{ fect. A second step of the

aéfﬁ\‘i‘ﬁ’é E‘é’é@%‘ﬁﬁ’é §ﬁ?ﬁ%‘f DpkfatEd Hatfimer corresponds 10to a
step in Avhichmbedpising ocess ieHiich thhnpisteicaRsstahbrams whids present
ithenme waalismopemted satipenddstends iduiltitdeachesoibdeibnentional prior
a2t rfaﬁ@c@fi&ﬂlgl]ﬁ rﬁ@ﬂ%&% 3RLNEr the pneumatic hammer for rock drilling is
generated in a known manner, and thus the explanation thereof will be omitted.  As for the
present invention, the striking force of the pneumatic hammer for rock drilling is generated
in such a that compressed air is supplied to the inside of the casing through the center hole
410 of the back head 400 to descend the piston 200 fo thereby strike the button bit 300,
which will be described hereinafter by separate steps.

For the pneumatic operated hammer assembled as shown in FIG (8d), the piston
200 and the button bit 300 are descended by their own weights in a load-free state, in which
case compressed air (indicated by numerous peints) is fed to the inside of the pneumatic
hammer through the inner hole 210 of the piston.

This operation is a first step of the driving process of the pneumatic operated

hammer. The first step corresponds to a load-free step in which even if the pneumatic
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compressed air being supplied for the drilling work, as shown in FIG 8(b),
the button bit 300 and the piston 200 are pushed into the casing 100. At
this time, the compressed air supplied to the pneumatic hammer from the

wisidaby@ compressor is fed to the air 15 passageway 404 MaR8 05004075
center hole 410 and the hollow inner space 420 of the back head 400,

and hence it is supplied to outlet apertures 234 of the piston 200 via an

inlet aperture 232 of the piston fluidically communicating with the outlet

aperture 424 of the air passageway 404. The compressed air is upwardly

and downwardly expanded in the compressed air chamber 250, but the

piston 200 abuts against the button bit 300 and the lower end portion of

oprihel hatioredw3C0abptsmoaifst shbiliignvgsuavedishwihicinpessed air, the

dﬁ% %@Q%%M‘L@pf&' ’%ﬁt%&@%&“ﬁoﬁ%ﬁb@omﬁrﬁ§§3&@ﬁ&%ﬁﬁﬂ@@dﬂlﬁmssed air
og%e he Stoﬂ ?OQI%SCF Bl a&nhﬁ)tgv%s qﬁgstﬁn% %'I%ts%‘]re of the

compresse alr pass eways run to t
cas@haféggem.&ﬁwb@wse Pt fh%) RBER SodibeBthdo the outside
abagingdffranddhe flowehendiofthéngifton 2eGs@assgtwayditpréstednner hole
A0 b APRIRH 19 IhecRMPrasresk ik 2RtEANIRTS 220 thexnapdibish 200 and the
e spage gL e comlessed. T ehMbols 0. IR ARSI o

C8nd the"piston his fi K& aScending of the ‘piston continues

thgraby b@w&%e@%mﬁm%ﬁ@@&ﬁ@%@%@&ﬁ% pHitisPEBbiBtKed to
interrupt sheosd prly aftith éroongmessstbéithecptiveroatiepnessted himmer corresponds

16 Qas@&ng&%eﬁ?%ﬂ Zﬁd: d@@n&(tlhh@ﬁg SieInlAurinditisias CRAGKNEe pneumatic
operation o isto ea i r
“é’gﬁlpasisE S Rrotoh 1 e |nner eﬁ% I%%ﬁg]}%%haﬁ%% x%%%@ﬁ%?& and the
PRSRSSTCAETING ARl eflr %@@EW@%’%&&@%’%M Fb 4P krityeibutton bit 300
alidaharpiatht0 6@ erstidshedraughththeadisghi®fe hdletBativighthpeorptsissed air
sappiRd Wﬁtﬁgﬁﬁ%@%&éﬁﬁgﬁe)ﬁﬁoéﬁ@m%ypéey@mgimmi» thefed to the air
RRSERAR00L S BION,EPR.1:% LB BRIESHRN I UAOC 2 MUREYEIR head 400,
R WHen tha IS ohs

ascends, the air is pressur within t

perherezdaa %P@FPSrFFb%V‘ e bPPeEr RS oE b 8D s PisteR I8 b BIOHIG #BepaE 232 of
tte sispprdsidibalasoendimirainpevlstona@oe: Fivetpistsd 200 astaagagevery 404.
predeterfaingmhpyREaK 408 tpwHIE Aa6E NINGWARTHARDAIIWMIhE [dniife)sed air

e‘:gg} e‘ﬁﬁ S?u%%goﬂ e%lrgtagfﬁtgo Eﬁh%mm%mmw% Bbrtion of

e pas for su

9
té%r’i’i‘ﬁF%%@é@Qﬂ ?H"tﬁ@%@ﬁ?bi‘%%éé‘é“&# RN R é%y‘beﬁgfﬁ}ly more.
Avis opetatibn cwlwressstendsscetpa@ﬂqdetmammruwhgr@ the@igont 80 ascends to

J&m{n@&m&ﬂaqg@g&f&[ the. drilirgrampkyang Hmpﬂi&@m sdfasaiing run to the
cr%g]%sn;%rgs%&? ereaxé]n%gxé%ﬁé% ngi't I%e?ﬁﬂk@gtﬁuggﬁﬁﬁ Bf{%% %ﬁ?ﬁgv‘flﬁ@%d the

ammer bit erota ing, utton, bit %%glspo ed at the ced
IRNFBHBSE RO 08 il CHPBIERSH P BHEPLe Dot ames

dranpeshedlin thrpanditee otide cepsiery d0the compressed air chambers to thereby

acceleratingly ascend the piston 200. At this time, the ascending of the piston continues to
be performed until the outlet aperture 234 of the piston is blocked to interrupt the supply of
the compressed air to the compressed air chambers 250 as shown in FIGs. 8(b) and 8(c).
During this ascending operation of the piston 200, the air within the compressed air
chamber 220 passes through the inner hole 422 and the inner hole 210 of the piston 200
through the air passageways 406 of the back head and is discharged to the outside through
the discharge hole 320 of the button bit 300 as indicated by arrow in FIG. 8(c), so that the
prevention of the ascending of the piston 200, i.e., a compression effect does not occur in
which when the piston 200 ascends, the air is pressurized within the compressed air chamber
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10 Thus, the compressed air passageway is formed of the center hole

410, the air passageway 404, and the compressed air chamber 250 of the

piston. Then, the piston 200 instantaneously ascends by the compressed
wainzedtiesthird step of the hammer driving process is a strikingstagprirvasioiah7s

the piston 200 positioned at the vertex point descends. In the third step,

as in the second step, when 15 the piston 200 ascends along the inner

wall surface of the back head defining the inner hole 430 of the back head

400 at the portions having outer diameters RI, R2 thereof, and then an

axial portion (see FIG 4(a)) of having a smaller diameter between the

outer diameters R, R2, and R3 reaches the outlet aperture 414 of t
230 s sppRtRsy o Astrriing b RS BISPARIP Y- intBHBIRPIAMS Heradiip Fe%“ﬁﬁ‘fmmed
veiteghannh éy 220 doctiding ésotadin ghorpistoRIthrdisy vatpo &e@k@ﬁcﬁomm 610 of

tﬁ@?ﬁ@@%eﬂisi ﬁto&@ﬁ@@ﬁ@%ﬁﬂﬁ@i ronale ferpedstie to ardiffepanee @f block the
passa(?reevrvgy &.—t%d' g E&S }%&@a@)&%%@ paﬁﬁfs&s?s %ﬁ%ﬁi&%othe

pace In'the esse 20 is ex oan rap|
gener%‘é Cé‘}?ﬁ %%?é@?@ﬂ?@ré%%égeg%d ﬁ% er driving process,
ﬂ&maﬂtmechms@c,suaadscﬁmmheskd&ir@rwmm&cdmﬁm%tﬁ&ﬁ ehahathammer bit

ﬂgg;@sa kow&&rwa tqfiﬂe aRplied i therBodop BuHace akihepistar 200umer bit
sct@e eM,ngV %ﬁ%&%ggg §J°a g tQ@&%G?&@&%@st%%ﬁlgﬁ of the
s, the com

e plsto ISton esce ess
mm@mrm@gﬁaeeea@ﬁ B PR SR G GO R i fine 100
Tonfuth ¢hb utompisitscB00r aradstgeviapiar Wathed ﬂfeﬂc;asmgetlbmg*é%dhar‘géﬁaﬁﬁageway
4e %@Idﬁethé@mgl%gbw digehaaanoless2@asishaveon FIGHEHS), the thaton 200
1|t? annot fupctlon ]%%lsgn fgﬁce for 30 suppressing the

1 & 7
Bacending o?st e psls on 2 (ggNamer, the third step of the hamme

criving RoBE TS AIFIER T PR 304 RBEHRIGTD CRgPe ison
200@isitisievhereriepgsiit destendhe Vet thisthstap, #dn thiedenend sep, when
?ﬁ@ﬁ@@@i Al suRplodd onastvane sariize fiththBaiknies b deAr(y the inner hole

% it %&8%%%% %ﬁ@?ﬁ%g%&@?g&ﬁé&@&a@ﬁ tBE4B and then an

SUI’ ace o e piston

006

TRISDUSTODIR HhE! QSRS A ED GRS &l %ﬁ?“beggs%asut ey R R2
amémmqh@dmmmmbﬂfonf drrlzisf nisqeey 2060, §W@§!@ﬂ@%§¢§ air is
intbaeR i ihe thettompit360 whighawikpedorfo: thie ditdirgdingrif Yistdihdrough a

c‘f'ééif%&%m"‘é%é‘r‘c&&f%é}{?'%ed gb%lﬁ?&g&g &nﬂeﬂy rﬁ)ﬁﬁ%&%@éeﬁé epgigdheeSor different

to ascend and descend plston 200. At this time, the drilling
%@F@f@‘ﬁ%ﬁ%@%ﬁ?‘b )tﬂdg% R8P <triKing force of the piston and the

rotatlonﬁaslcgpbnahoﬁ}@fﬂw@@mlﬁbetheﬂmi@ﬁ?ﬁa?ﬂé eippanbes d Hainpgranded rapidly to

generate an expanding force to thereby descend the piston 200. Simultaneously, the

compressed air inside the compressed air chamber 220 allows pressure to be applied to the
top surface of the piston 200, to thereby provide a dual striking force for aiding the
descending force of the piston 200. When the piston 200 descends, the compressed air
remained in the space define by the botiom end of the piston, the top end of the button bit
300 and the inner wall of the casing 100 is discharged to the outside through the discharge
hole 320 as shown in FIG. 8(c), so that it cannot function as a compression force for
suppressing the descending of the piston 200.

Namely, the third step of the hammer driving process is a step in which the piston
200 descends in the casing 100 in a state where it positioned at the vertex point. In this
third step, the compressed air is supplied to and pressurized in the inner hole 420 defined by
a space on the compressed air chambers 220 and the top surface of the piston 200 through

11
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In this case, as shown in FIG 7, the button bit 300 ascends and descends

at a guide portion thereof formed with the guide grooves 340 along the

guide grooves 122 of the chuck 10 120 formed integrally with the bushing
wBoiiRRckig but it is terminated at the outer circumferential graona8d004075

thereof by a retaining step 330 thereof so that the ascending and

descending length of the button bit 300 is limited to the length of the outer

circumferential groove portion 31 by the bit retainer ring 180. In the

meantime, since a so-called back-flow phenomenon occurs in which 15

underground water, etc., is introduced backward into the casing 100

during the above continuous drilling work, there is the possibility for the
tHearskifohrlardband tlosk pasrh@evrﬁzztmanfst@ﬁéyeék&%%wéﬁ dhghiottom end
ofRPpIassed@inchanhetsy alangaitibestod 46 oewhidveiiliparfithike drilling

rerﬂuires that the length (L) of the piston 200 should be set to be more

thah 5,7 times that of a reference o er di meter ) and is set
to be HBH: tharfrating 2 erkes tﬁ%‘f‘B e%o O A l%tﬁgffieﬂfé% §tp 3t Tepeatedly

priifmetd iR SR 2@, Apsreadithd aisomnBistdn Q@Bt@%r"ﬁe 01 Qs is carried

oROHORE having stifisipniopses tiameiar i iR RibndR 3rendiftofulthantire the

the g%al (p%;g%nsatelg close contact with the inner wall surface of the

ow Inner space 420 of th d 40 he i |nn wall, surface of
the caltirlia 685ealt B%W%ﬁ%a% %?Iéﬁgt}??é 1 desce nds &t a guide
ppréve e Samidgvitietbs eviddiatparrs a&m#@mﬁe $F§t6?f tb’lZ of the chuck
1&@9&@%@53&&@1}@%&1@ lineRmgneMEent iithoutaislearamaedfdhehe outer

S e e el
dasesadips mgﬁ@f@ﬁo& ti’r‘lﬁ)r‘)'; Egmg%ﬁhﬁﬁ %8 C|ency i ]t]ﬁumt%emai

grmeentionaontd pmétﬁtbatrét@peramlﬂﬁmmer driving method according to
the 30 firstiembesiment ahtee preseiltdnventioficosseitiatyereguiresithen which
fOJ&%%SﬂdOM& C&Enp{?qﬁﬁgdﬁgeﬁhmﬁdthﬁtoo'tﬁw@%ﬁg rapid @nh the above

strofg striking f 5f th I drilli

CBRFSEPIE, Ao SEE ST o TR B e L SSRGS off the

T orenal stethepitithemdstumprd Shelserprezssed mx/eimram@sateﬂéorgh(ﬁﬁ%%@t The

Heccaapatiatignsbite tist debogdimdn) ahthtéhdsacand srldddimesitab be more
gﬁ qﬁ{%fs &&t‘é/ﬁ%%@é(@@%&@? CP&IM&QQ@QOA@% dﬂ&@@t@&@ﬁ@ more than

entical to eﬁch other WlthlnE%n |dent|cal sc Qez &: ventlon
est outer
eren € renc

3o?r YRR SR hs POF A S Care use ‘numerals
are usétﬁmlthélmdéﬁti@aﬁoéb%’@oﬁemm M’sﬁ&@o?%@?&r Mg different outer
&enbisioR DfRhe-Sam R tefatcRéasn timetadsexdal pheivnspEIB o gontact with the

1%%?1“&%&( QJF%@%&{H%H%{%%&%@%P@@ b§c§51§§1@ kbosiatethe inner wall
SLording, 0 3550909 emRodiment of e s ent SMERHoR sk 8 Raflevented

during the ascending and descending of the piston to thereby assist in the upward linear

movement without a clearance of the piston 20¢. This results in an efficient improvement
over the moving lines of the air flow, so that the reciprocating speed of the piston is
increased to thereby provide an effect of improving the drilling work efficiency.

In the meantime, the pneumatic operated hammer driving method according to the
first embodiment of the present invention essentially requires the formation of the
compressed air chambers that provides a rapid and strong striking force of the piston. In
order to enhance the drilling working efficiency, a second embodiment of the present
invention may be constructed within the scope of the present invention as follows. (although
the constitutions of the first embodiment and the second embodiment of the present
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head 40 and the casing 10 are engaged with by means of a joint 70. The

reason for this is that the joint 70 is formed with a guide seating portion

71 and a compressed air groove 72 so that the guide 60 is seated from
wihenirrdssthe bottom of the joint 70 in the drawing to prevendcthg&ra00s004075

generation of a clearance due to vibration during the drilling work. 10 Also,

a striking guide groove extending from the center hole is formed between

the inner hole 21 constituting the inner diameter of a piston 20 and the

outer periphery of the piston. The piston has a first chamber partition wall

28 and a second chamber partition wall 28’ positioned below the first

chamber partition wall 28 protrudingly formed at the outer periphery ‘
inthentéof, e ddantisality eehpdhering o amidenaralose o Ib thecprgtigtibanswtion, or
cdaghefitsbehaminer paidition a2, fai feamotiegreealingauppard riwed for the
iU WL RS SR LAl N ADSRE IR, HARELRRKIOR A dumerals.

center ho _ tton bit 30 is formed with a sggﬁ%rg gg})ove gzd Hing |

having™ ANt d7Se r thah ThERSPIARLAREPISEr the&céfter “Hofés ' =0
agtablyhstia cermstingdoon sschirddimbrijmgati afithetRecsu poverfiony BrstHae back
heaniey 196:80 Qi fittinte ghgaptidkinicdyidecgroove Rinofthe Piriocakt dbr this is
ahetime gtAssqending.af.the. pislan:20 sadativeRistonaddsauideddave 72 so

stri ej[Fl,e button bit 30 at a srecise position, anéi compr, seg_fgi from tpe
AP BTS20 5 TR 16O B IR BLIEINE ST B B prevent
thsiesnethtiont 45 apieisndisbivdryalrationgiwins shedbdling @dkion, the casing

10 has/g0acave slepirRpsipntd Jopnddad-the dnesmni2bpdsiphietaled between the
i&%éﬂf%%?e%ﬂlﬁégﬁﬁ(ﬁ?@%%%tﬁ?&&%ﬁﬁq L RUIIng £hR-SGRUP Geriphery of the

support ring . 80 therein, The, sealing support ri 0 is,formed i "
PSR UGG BFRAD PR AT o ch AP Elegibgp Perition
vad! t38fuprtipmed palpistba fing whamber opiidet. Wl 28oproudiagly formed at the
olbestratipRethateensirustiansafiapisiprortiat Miculinkherqistors 2eihad mst below
S HEE QﬂL%i%?{f AhgieineThe: RistaRicensistainfdtferent 3@l which will be

portions. 30 having a reference diameter R and outer diameters RI, R2,
dessTiid B different from the reference diameter R. In this case, between

the innbr eleniihen thp apprr PoHPR ehtho aeateaipRe Bf srapfiop kiol dpdormed
waaedmpatessuve Jndisasingdiasery gy Ddrfitisiodllye oppenponicativiithe center
hwgéehs; ?E%Q%%B%%i@nﬁ%%ﬁ%qg V\%Ebt@i tlﬁx‘g@@&f ﬁ&ﬂ&%ﬁb%ﬁgp%n_gmoye. Thc;t' I’tl:gnter rod

; - . ujdically communicating with another

o s S5Eie R EPBTR e T Ve sibesd e o R0 of e
PiET/RR2008! 002 pEStabitumedRd. th sehks dhe Buiom Biaq ot depistiss Rosition, and
cHirptgh-hale fole e isnariely Hiusirakingsthe songpliefioi: ehasetditpic 31 of the

bRUBReH LNG.A0 R eabaY mmagey Qf&%?ri‘iﬂ%iﬁ@@&ave depression | | of the

casig 10, A5 o el T

aRésa altefconcave depression 11 formed at the inner
peripheral surface of the intermediate portion thereof for mounting the sealing support ring
80 therein. The sealing support ring 80 is formed in a doughnut shape constructed of two
symmetrical semi-circular pieces so as to functions as a piston ring within a cylinder.

FIG. 10 is a view illustrating the construction of a piston 20 of FIG. 9. The piston
20 has a center hole perforated therein, The piston consists of different axial portions
having a reference diameter R and outer diameters R1, R2, R3 and R4 different from the
reference diameter R.  In this case, between the inner hole 21 of the piston 20 and the outer
periphery of the piston are formed a pressure-increasing passageway 24 fluidically
communicating with an inlet aperture 22 and an outiet aperture 23 and a pressure-reducing
passageway 27 fluidically communicating with another inlet aperture 25 and another outlet
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semi-circular piece 81 and a right semi-circular piece 82 are engaged with
each other to form 5 an annular sealing support ring 80. In this case, the
right and left semi-circular pieces 81 and 82 are engaged at both ends

waitheaghs@ther in a concavo-convex engagement relationshig iRd Qe @@ 75
annular doughnut-shaped ring (see the upper and lower portions of a

middle drawing FIG. 11(a)). As shown in FIG. II(B), the sealing support

ring 80 has a spring mounting groove 83 formed on the inner peripheral

surface thereof for mounting a 10 tension spring 84 therein as shown in

FIG 11(c) therein. FIG. 12 is a view illustrating the construction of the

guide of FIG. 9, wherein FIG. 12(a) is a front view of the guide, FIG 12(b)
awram;a@|amm°wm¢¢mezeh}9m@01@(é)tb§oagbét@é% view of FIG. 12(a),

and FI@id2(d )i arrestsesting iy ipastakeionlahg shiditineub bt ofigl @ received

a%(ﬁ&ulﬂeﬁlg e ct&?c%'ggﬁc%mé a WW&%&%POA@&@MQH@?Q ll(a) a left

erein to 15 constitute a 0 ,a com%ressed 9?#roove 6
ort

SRS RS SU %’?ﬁ@r R RS rmeé{‘ o&wa;%Fr% form
apretrubiingtgling thersuteinseHbhdrathin e %r@@f %@ﬂtﬁ@rx@nﬁa@%ﬁm 81
aplurglityref eommpiessctoil passagelvayshbétiamiad henearvitimmsprirggagement

1::6%511"@% %ij%@,g %‘mitg? Qm%trﬁﬁ @Rg}%@ Jﬁ@rﬁgtv ﬁ@%ﬁ)gﬁ%ﬁ@?@@bﬁ%ns ofa
extendin rdly e seat.po 0 a predeterm
AR S 0 BT ERARA SRR Ets 0 s
Spmmm;ﬂ@ﬁmwme%éé mg&é@g@ﬁ/a%%4%@3??&%@%?%%@&&%&99““33 a
t@lsi6g Wi ianidieabeuhaveentFGaxiscptikeiguide as shown in FIG
1"20? tﬁﬁ ﬁom%rswﬂla&mg@fméﬁj%ﬁ%%mtgw @pmhegf (QHRgein FIG.
illustrated ones, bu tme ep ing o
i PR IER iﬁ%ﬁﬁ@%ﬁmﬁ%@%&e SRRSO 100 12
butowoviswLrdiBlool 4 4bimed/BlISr F3 arﬁrévﬁ@ﬁwer@ém@ takenglegs the line 6-6
JIauk:here) 401as$hion iheMdGdt bviibsthemasingaify Asrshowh forfk@gherein to
cgiﬁsﬁﬂge]a‘]bc; RE&%E)E%Q@ B0 é%@tfg%ﬁ%ﬁ‘%@&%&ﬁﬁé@heml surface thereof,
ement secfion /3,forme ei eri hera%l surfa %the ff%mof
RERHSE e gﬁﬁﬁ?gﬁﬁ”aaé%gﬁ m‘gé Hp T 0F the"bBE szl
engag i thethsngiider hies [ RisFB YR fORTE R BIRPITHEY AN éﬁt@?‘g’ﬁﬁ&eﬁ”w‘
tRNgpgeMentiag qiletictd dbrmé dienother qutéshparithesrel, sudaceditereatifdrrod 65
&U&}MH Hb%vﬂ%ﬁﬂ?%gﬂptﬁg theC3s1a0nl 810106 eheadeanArevith Asd formed

ow in FIG. 13 theéglnt has a structural characteristic in which a
Y BIRGRBTSE LRl &1 passageways 75, 76 are arranged
concen?ﬁﬂﬁm}?éiyﬁe&!ﬂamﬁf’é‘l‘%l aﬁﬁiﬁ’ﬁ’é"%ﬁtréﬁaﬁéséﬁﬁﬁﬁfﬁniﬁﬁeﬁ%e?ﬁa“gc‘i
dheattizaperphaniafithejointbnd a conteratis Whe@oBO62309w in FIG. 12(b).

TE TR0 %49%@&%? Gf ﬂB? 1igintalmadditien (asrshonddiel 16aes, but are
cil' é’grgnt OtW 1!1%% def;?e@dl’é%"é’no the ¢ §ize O?leg.he drilling equipment and the work purpose.

FIG. 13 is a view illustrating the construction of a joint 70 of FIG. 9.

The joint 70 serves to engage the back head 40 as shown in FIG 14 with the casing
10.  As shown in FIGs. 13 and 14, the upper portion of the joint 70 has an inner spiral
engagement section 73 formed on the inner peripheral surface thereof for allowing an outer
spiral engagement section 41 of the back head 40 to be engaged therewith. The lower
portion of the joint 70 has an outer spiral engagement section 74 formed on the outer
peripheral surface thereof for allowing the upper portion of the casing 10 to be engaged
therewith. As shown in FIG. 13(c), the joint has a structural characteristic in which a
phirality of compressed air passégeways 75, 76 are arranged concentrically at regular
intervals about a central axis of the joint between the outer periphery of the joint and a center
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head, FIG. 14(b) showing a bottom view of FIG. 14(a), and FIG. 14(c)
showing a cross- sectional view taken along the line 4-4' of FIG 14(b), the
back head 40 has an outer engagement section 42 formed on the outer

wieetiRbeealgsurface of a frusto-conical upper 5 portion thereofca-GassE 6=
perforated therein, and an outer spiral engagement section 41 formed on

the outer peripheral surface of a lower portion thereof for allowing the

inner spiral engagement section ~ te ' Join, *~ 70 ,. to be engaged

therewith. pro ~ oafta. In FIG 9, respective components constituting the

above configuration are assembled with one another. First, the piston 20

is inserted into the casing 10 in such a 10 fashion that the sealing support
hrileg78 @ fsipaisitioneth ddivssn ¢hehfinse th&HbdrFarshivvingz fzgtarievtisd the back

heREOPGChamP sk Rariian v Sl remIEtan@l) whilelming(ejasiedly a cross-

ate in th €.gancy ve dgpressio f g-Al i
SRR SR B TR S ﬂ‘éi&ﬁ%‘f‘gﬁ Tl oue
pft

B N alte SOOI 15, Wb ase{)fﬂ°§ ohysg) wpver
portithetspriof seeding pdetioni@atod mergmdm@n rstwrsmaﬂr@m@nem section 41
f&%g@ Brpﬁl@ ?i?;ﬁér?ﬁ%%&%’lﬁaﬂl@d@if Iﬁaﬁf@m@@eﬁmﬁgﬁmw;ﬁ@ r?le m(rjier spiral
he check valve t C t a warhead-shape
epr%a}%e bgtr“ ion bl ks dff the%‘é%%%%%%%%?fﬁ%ﬂl wer portion o t%e
PR e UGS el R R
abtenidad offithyotireashtek. valistSte e wol & psitp SBisinde sheasing 10 in such a
EORarRIoR caliainselasiic:iase te pRematasecthecehdekivalvigabBer partition wall

z%%%ﬂgﬁesope gg%mgﬁ rg 4 S-S50 W&S&?edpﬂ{og Emﬁ@semmmﬁg seated

alr reac ss than a etermined p sure, the ¢ %& valve b

ip i ST SRERIB Lh b HERG 0P el 5 gl e ide
sspiirgyIsHt@n7thefolreioinnitd, ¢id Ko prisssctptaridies gerhbrinvihe SR sipstically
dysaed the &%ﬁ%ﬂﬁgﬁ% FsoRApIansat Aifhas segiyaotsdaralediite guide 60.
\ﬁﬂgg%eﬂfow o%ﬁli%%?h aiﬁ?%tﬂf&%%} &E&Q&H@xm?ﬂ@ r ‘?‘nen of the casing

construction I

I utt it 30 IS mo (%% éowe ortlon %; ks off
Hhe R 0L e SANABEFE g B QB SRsRopgion blocks o
thehiehtthadlealing SuploorerpngB0 ief dhadhsdl méﬁ%d iRunthergenter hole 43 of the
yenaed fronithe cenaayeldepiessionylheftheicaalng 30. willheecoil spring 55 is

o%‘?%%éﬁ%j Jsisinaftel. clﬂﬁk'él’aé&efo%g 85 SBEBFE?&%%Q@H&QEQT\%'@W pending on
lon o piston 20 h ve been, 30 first removed, when the th
o‘b%wmi?/afawp‘"t?ﬁé Fha g ltlg’l R T a%1 SS an &
M@S‘m@dﬁmﬂﬂg@mﬂdﬁr@m blwmu@fﬁ ﬁhé o hode Kbefign Gpgidead 40 by
£ofeave fIrRpressiondil piithessasiog i intwhisinthehsentingauppait firgrger than
tﬁ? éfasﬁg%mg]équ}ée%l?ﬁ)ﬁﬁ?fgeg MI@H@& &y §L§sa%c¢§a§0fmggd@&t%%uppiy the

ant groove 12 sq that the Sealing support ring 80 slides downwardly

KISRE ﬁém%?%%ggnd forcibly moved toward 15

In the meantime, the construction in which the button bit 30 is mounted at the lower
portion of the casing 10 will be omitted since it ts shown in FIG 1.

A process in which the sealing support ring 80 is elastically seated in and then
removed from the concave depression 11 of the casing 10 will be described hereinafier.

That is, after other component parts at the lower portion of the piston 20 have been
first removed, when the piston 20 is pushed downwardly, the first chamber partition wall 20
downwardly pushes the sealing support ring 80. At this time, the cross section of the
concave depression 11 of the casing 10 in which the sealing support ring 80 1is
accommodated, as enlarged by a circle in FIG. 9, is formed with a slant groove 12 so that the
sealing support ring 80 slides downwardly along the slant groove and forcibly moved toward
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WO 2006/062309 PCT/KR20051004075 the piston 20. As a result, the

sealing support ring 80 is slidably seated in the seating support ring

mounting groove 29 formed on the outer peripheral surface of the piston
wolh e dhudt is escaped from the lower end of the casing 10ptogeinmnitaers

the piston 20. The drilling method in the second embodiment of the

present invention as 5 constructed above is identical to that in the first

embodiment of the present invention. That is, in a first step, when the

drilling work is prepared, as shown in FIG. 15(a), the piston and the

button bit descend and are located at the lowermost position by their own

weights so that descend anu -at the compressed air is supplied to the )
ﬂpnmamtﬁﬂopém@eebﬂammersq@l@gnsamﬁrﬁréé&ﬁeﬂmh% Saated iy the seating
sSHBBst AheHienAng wrastic Dpeiated bamaerdepeepitsavitirisauphiiecbiston 20 so

i ot %ﬁ@@%%@m&@%ﬁd%m n%:ar@mﬂemum@@mm until

|t reach es |ng surface. Then, as s n.in FIG %5&3 the b¥tt%ge%"&on as
30 and'the fLlEe pﬁ’sﬁg‘a ﬁ?f’c?’ﬂﬂee RRbetorming ChAmbere
OBt ied5bose 1@@@»@%@.%@@ B ﬂ?h@tfn@mdim%é&f ﬁéﬁrﬁ?ﬁ%ﬁ?ﬁﬂlﬁ}l‘@@mn That
iDefwematthieppivten 2@ antithewakingplépatdl) ndhbawedn i@, ith@), the piston and

ROFIRIGSSR AU RS YA COMREE AL SUARNRELIO: B by so hat
ressure chamberﬁﬁi formed i I%s.lge thgeﬁjomt 70 via the %?é%er ho{le? [f'tsxs £ load-
St St G A R S
feontpiessed air of the internal pressure chamber 79 is supplied to a
comprgssesainhpasgageVayrépirimatdnpbejeiniafinky thisceatewiindesupplied
t PRMU4Ehes the
L i S e
detliing rsudacs- aif T uph BEYR ﬁlpg‘ggés%gé &R RY s Biion 20 are
pshss into ihcreniiagbis Janpinaghaubartithd butfet fpériand 58 divided by the first
cREQESH RniiGHaas g harwbet B8pisen 2analilthspadeg defined by a groove
1 Oa fgymgd 9@4&%@“%%{9&@«5@4@% Al e rasiamh &éﬂﬁ 1@ SRR to an
formed between th ch mb%{ P rtltloq W@IV%Sm%ncen OWVer 4 of the back
ARSI HF e%‘g??(? it Nigh-pressure air continues to b

hendoUedild mmgﬁt@s@m@cvﬁréé@ng%ﬁ%m@ez@s GprERSpREE ﬁﬁrm‘éthe internal
RESSSH RHRIe TS ﬂgsﬁbplﬁeh&ﬁ iscenpandatiao piswageshyyplfsfotired pistionjoint 70.

20. Whﬁﬂd@@&@%&@ s puairhonyshisdatie ¥oWne RUHEFESRAMHME its inlet

chambers 15and 1 |s reduced and the internal,air pf t ton
e SRS T SIS R 8 Hhoresed

#iuie soniied mc?aﬂmgsmmﬁwwm @ﬁé\ﬁﬁl B PPERISTEHORE cmﬁ%?geway
thessit andnguBings theeczin pfEsseeainis idisehangechtmiize 28mter hotemble space

év)aling’&' E0roUAl @ RIGIGBRIESSH %ﬂg&%@ 51%9 sﬁrfé@m 85SK8ing 10 and a space
%Hﬁé) eQ%Qn'S erge\:/ceorr]} %Eligm erlc%qzeox QR 2 %h%@c?re{)%rtsnon wall of the
piston 20. Since high-pressure air continues to be mtroduced into the pressure-increasing
chamber 28a, the space in the pressure-increasing chamber is expanded to upwardly push the
piston 20.

When the piston 20 is upwardly pushed, the volume of the respective chambers 13,
14, 15 and 16 is reduced and the internal air of the piston 20 is supplied to the compressed
air passageway 76 of the joint 70 in fluid communicating with the chamber 13 shown at the
upper left portion in the drawing. Since the compressed air is discharged to the center holes
21, 31 through a piston pressurizing chamber 99, a compression phenomenon is prevented in
which the volume of the chambers is reduced.

That is, an air compressing phenomenon is eliminated at a load-free state at the time
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That is, an air compressing phenomenon is eliminated at a load-free state

at the time 16 WO 2006/062309 PCT/KR2005/004075 of ascending the

piston 20 so that the piston 20 can ascend at a very rapid speed.
whawrwets@lthough the intermediate chambers 17, 18 increagestmyaiamne 75

to form a negative pressure, a through-hole 19 prevents the generation of

the negative pressure. In the contrary, a phenomenon is prevented in

which pressure increases due to an increase in 5 volume of the

intermediate chambers 17, 18. In a third step, after the piston 20 reaches

a vertex position of a piston ascending and desc__ding length lii ,.+i. i

which the .,....... endi.nrt of the piston 20 stops, it strikes the button bit artu
ofjesscadionfianigion F0sqrtetiis HEMStReCBRTFAREPRIF P SBERE to

the intéfoatechanithengld b étennepias shdmtiepaks dfcivaydEss anebthme to form a
nHRREL TRt and left CRBMRAES 113t delitdthis QGRFailA andhsinuMiansorahre. In

it passes throg%; the ressure-gle*d&lci:rlln% cggmbesr 27@‘; the e%'ﬁt%ntg%%'%?ease in
the BT o R SRSFHBAT &hd Tert chambers™Ls, 16 via the outlet aperture
vommpeidhy injemesdnticpredsttd ol nstantaneously descending the

piston B0aAlgedrding bfichénpiptani?f0 strikies thedrtatoprkiii @0 ofithpisvapigending
aff %ég%§t£9ﬂ§ﬂ fa r&%ﬁﬁ%‘%@%eﬂﬂiﬁbﬁc@%ﬁ@ Bg@m_@@f@ﬂfﬁ@!@ Qfrth@ the button bit

resent invention, one variable chamber 15 is.further forg t

Hasi 8}21 rth‘@“{)%to%’,eaﬁ%nfﬁiéesg Ftifg hamn ?I?g rg%ntll}?ag%gﬁ%gf B\%{}%%épejg the
ceBPISHIRIGRnBassEPBRE AP patsthe #RPEHESY AR SHuthandbihith d4nitdis order,
afdosinitessed) il jpassaihewal for supphdrgdidngaminnbssed efitito piston 20 to be

s\phiakie £ RamBaes Qi thetihe H!lngmuaLk cam be/ReHRMABRDMRHARIDS6, thereby
and stron strlklr%gforce ?;I}ch |sg)n.W.|Ie he ¢ ns;gjpg%ge%l

ggr@eépgﬁg SPTRE first A B CShtl embodiment of the present%ﬁ%r%%ﬁis{m 20

shitkehibe et diet) orith i eld apd cpraErkaasitgembodiment of the
presentisnyeiitjon fhrosdcias amhedimenicod pier ateskhoimveetidor erseviariagble chamber
ié‘}ﬁﬂﬂémfth t'h_ d&%@g@%@%{@f@ rgfrmh@w%ﬁe ﬁﬁ?@ﬂﬂﬁ‘ﬂa@ﬁfﬂlﬂ%%ﬁﬁﬁé@i@t@n&ufmmmd
e third empodiment of the present invention, as_showp.

O oA D SARPREN TR 0 o o e R WG bt P dltpresd
A GRFIREBats AR S RIRRY i ramamERghy i tha dkbie em b thaldpgdrilling
vk candireplt foainel 59e insidllmd insiteshijgforoafdnspitetively

interru Rﬁﬂﬁ%‘hﬁei%wu%{igﬁg%ﬁamﬁéﬁaiﬁﬁﬁ@i FheAfdlingll calaniden@Raifaent of the
suppotting the check valye 50a, a pis o :
PR R T, P ey O SR P 0 BRERR Mlhimen: of he
PEBTPTErENEaE OB PO RER S SR TSI ARG A05 0K AR B§giunt and small-
sinebidtedingn woagh a fashion as to ascend 30 and descend in the casing 1

Oa for pgefarming thewsel ingonars WBrodahial descrnding stilldngesent invention, as
shown in FIG 16 to FIG. 21, includes a back head 40a to which compressed air is supplied
from the outside, a joint 70a for engaging the back head 40a with a casing 10a, a check valve
50a installed inside the joint 70a for selectively interrupting the supply of the compressed air,
a cylindrical gnide 60a for supporting the check valve 50a, a piston 20a adapted to ascend
and descend within the casing 10a and the guide 60a and having a plurality of compressed
air passageways formed therein, and a button bit 30a mounted in such a fashion as to ascend
and descend in the casing 10a for performing the drilling work through a descending striking
force of the piston 202 and a rotational force of the casing 10a.

FIG. 17 is an exploded perspective view of a pneumatic operated hammer for rock
drilling according to a third embodiment of the present invention.
In FIG. 17, the back head 40a and the casing 10a are screw-engaged with each other
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force of the piston 20a and a rotational force of the casing | Oa. FIG 17 is
an exploded perspective view of a pneumatic operated hammer for rock
drilling according to a third embodiment of the present invention. In FIG.
wohothedaek head 40a and the casing | Oa are screw-engagedwithoeagehors
other 17 WO 2006/062309 PCT/KR2005/004075 by means of the joint
70a. The check valve 50a, which is located at the lower end of the
compressed air passageway 43a of the back head and is elastically
supported by a spring 53a, is supported by the inner periphery of a
warhead-shaped front end of the guide 60a (see FIG 16), so that the
compressed air from the compressed air passageway 43a pushes the
by prierg S ShedewhiRedIyTRS fhierkay e e WHFRoS ORHRAY g lower end of the
c@mmﬁfmd @isstpereth Asagh thilbaskekipidinedlisefiesenakdyrunyortdd BHa s 532,
&%F»Br{:e'&%% nd m%egg}x BRGS0 HowdRnaLe shap el ushrin ad dF itk e @gsbouBee FIG
1é1 iston ga m untgﬁj at an inter ed'%es %%@M% gh%hes the spnng
)asﬁﬂ n%ipégsgmaﬂlporqnonsehavu? “ditferent outer diamete
S&miwg@rdham gt e A S R fﬁﬁf&t hrough.
Neasigliinal iscfammntechmeatlsckShlandGgetive Fidithi 2 deopteirgriugsthela denotcs a
oRig toEg%&gggtbgygogggéiﬂomdt@;bﬁgﬁ% Qﬁf&f&uﬁi&@a{ IR0iAk8@iate portion
t the.button . bit 30a ascend and desgend alo r
o SR8 200 a0 S AR ST MBI PO v

it GMW@ﬂSﬁéhﬂﬁaﬂenéﬁéﬁ&ed hammer according to the third
embodiment nfitirepiegaht inventidl, whersird-iGhidck 18¢psthdrovithviesiop ring

£ HIERIR f%o&'%&éﬁ'@) ing I@%Iﬁ]@ tlsiﬁwgfgl% K?alﬁfﬁh-ﬂﬁgi ﬁlfsa&(?) fi§e button
0SS- sec 10 alo e line 0 € piston
bgéé) %.n wel taBO Iﬂéﬁ n él)%a OI' onghhg(n iFtk% ?f%gréi?ﬂ)tl 1;El.l'[el' .
dlamet‘é\?g1 ng F@Zaaﬁ’&‘ﬂﬁlﬂﬁﬁéﬁ% f %ﬁtﬁ%%l%nc RSO LR of the pneumatic
pmwgemmmmmw therethind embhdirfashidittestesdigivcetijon, wherein FIG.
LIRIERAR Wk, 7 4t @Bﬁ[tpf@ 3@%?@@%@%&1&&@&%&&&%&) and FIG.

ig% er hoIe0 SZSOSeZCI for ormed | &resnlrél%% be,indluid commuRicanan Wil con 20ais a
&FRter aperture a segparate compressed ai ass way .
g’.’%}j}n‘i The

weighb ey inskidng FHie sothers erasstisrentourrdiamaiendtl
fﬂmd‘:@ta allsdirectigmssseioait pasagrataxisofftmgistonen thabvehea fashion as to

RLESSESARRIRAGRWAY A ipdatreen dadialy. dolles dfkitur WiBAVa center hole
U5t e Ol ot et o G, IS 28EIG e, o s

ISa ron view oFthe ack ich Its appearance grms a
mﬂa%tadcgﬁ@ﬁwﬁh@rlgfﬁa%e‘é(%’gﬁ?%lé‘m@v%?f% 160%) OBHE! FBREyIE 232 as
shorassnJEtidRévieiotaledrimibing rattéotineSus 2 oM@ 20iGY! dreopsion so that the

LS4kbrizan anjpeadvigvw of 8 ﬂ@ﬁmﬁm@G 19(c). In FIG. 19, the back

head 4%@5 P gq}l&?’%ﬁg&l‘m@ g '&%?réc"n&u %% g gg(!m&&) Uf FI1G. 16, wherein
FIG. 19(a) is a front view of the back head in which its appearance forms a warhead shape,
FIG 19(b) is a right side view of FIG. 19(a), FIG. 1%(c}) is a cross-sectional view taken along
the line 5-S” of FIG. 19(b), and FIG 19(d) is an enlarged view of a portion A in FIG. 19(c).

In FIG. 19, the back head 40a has spiral engagement sections 41a, 41a’ formed on
the outer peripheral surfaces of the upper portion and the lower portion thereof so as to
engage with other components, and a nut portion 4% formed on the outer periphery of an
intermediate portion thereof. The back head 40a has a center hole 432 formed therein for
supplying compressed air therethrough.

Also, the nut portion 49a has a component assembling hole 42a and a bypass hole
45a formed therein in such a fashion as to fluidically communicate with the center hole 43,
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the outer peripheral surfaces of the upper portion and the lower portion

thereof so as to 30 engage with other components, and a nut portion 49a

formed on the outer periphery of an intermediate portion thereof. The back
wheads4ashias a center hole 43a formed therein for supplying:compresaadrs

air therethrough. Also, the nut portion 49a has a component assembling

hole 42a and a bypass hole 45a formed therein in such a fashion as to

fluidically communicate with the center hole 43. 18 WO 2006/062309

PCT/KR2005/004075 A valve 44a is elastically supported by a spring 48a

in the component assembling hole 42a and is terminated by a snap ring

46a. Thus, in the case where there is a limitation in treating sludgelﬁ@l%/ holo 42a

Apvivedrivie sasticalcomaaRtsitn ARt tia 40 dMFAMRISBLASHE

atgvel diittiigtediky; thenapmipedsed dihis,disctharges tolttre dutside thiontption in
nﬁéﬁ@ﬁﬁ&é«#ﬁl@ %ﬂé%&ﬂpﬁéﬁfﬁ? Igﬁw W%e&%fﬁqﬂﬂﬂgmﬁ the high-

n ere ennancin enetratuon I

R IEREE o PR AP TSRS e R AR s b
v .o 59}9% Sl falpancing 2
pposititonaatsholwitlin At@ntike¢cihalougurinn @ hisfagsddole vExagonsdyligee in the
F 1 formed,al :7aspectivg hexagonal L0 Hess e iutnamian 48mcliAiGydietrical

view |II strathgPtﬂf %9 traglctlon ti?'nk%]%@soﬂélée e}i'mﬁgtbc formed at

8peratea§ RamMmer accor embodiment of the prese
repRRSHS ewsarel T ersts ob ‘i’é‘%l"ﬁ‘?ﬁ‘ﬂ?\ﬁ%%v of the joint, FIG 20(b) is a

right SiBBVi2lv 6f £1Gev2 laktatidg e, 2o uigiancrdss-paotiGhal efche pneumatic
[Riarpianghelng s 10tk @ﬁ;%@%h)e&iﬁféiﬁrtﬁgtﬁ@ préoeR0i@niRifl whdrein FIG.
@g}“de an0ner s rf'h Aomgeiﬂ&”i% ‘s"”' §h¥ %elf?e@%??ﬂd’ 0‘@? HH&%FIG 20(c)

era surface o or allowing t er splra

er portio ther
l%g@gﬁﬁﬁéﬁﬁ?lﬁ%ﬁﬂ%}‘f %ﬁ“cﬁF‘Pﬁg adioneat 9bBlts %%’@ﬂgag ed therewith,
and anRetfiteingpirdl6nggbeentt orimelvdes forimadr onithlecpgagement portion 73a
f&%ﬂ@“@ﬁ?ﬁgﬁ%{ﬁ&ep@:&?g&wﬁm@f Haeﬁgp&f%ahkslmmehsfdp RHORAE the outer
ortion of the t t i 0
SR Sl e Bt o

Spisain ROCAERTEIPPTIPR 14 métﬂiéé*ﬁtﬁatﬂu?&‘é‘%%fm  {pwer portion
timerter Perighenngfiticeujpimtcidprativre edihd sasing don prdssenpaged therewith.  In
aﬁéﬁﬁﬁﬂ%ﬁlﬁxﬁ’éa@lﬂﬁ&ﬁﬁi& QO RisAlbag THEemeeMmesseshais euiidkessed air

1%?? L é%ﬁ %eg%ggeg‘l %M&J gr% &hﬁ&ﬂéé?g’ 108l he Sméspc?%r%@? of the

INg pneumatic hammer according to the tg}é‘é odimen N
Jefrés@mtq AR FPHPBISRARIESEE LbRISHHEENR dnd EFaRgne vt
canptiesved i finigHetbisteirolre REvindE|thel Bim m@ailcsjthhé:@mgng}a The cross-

sBARWMAtEQMME hisevRiicAlarieniechiatii eoptendad efmbodiment of the present
invention in which above components are assembled with one another and finished is shown
in FIG 16.

In FIG. 16, the drilling pneumatic hammer is vertically oriented for the purpose of
the drilling work. The back head 40a is engaged with the joint 70a, and the check valve
50a is seated in the guide member 71a of the joint 70a with it elastically supported by the
spring 53a. The compressed air passageway 75a is formed between the joint 70a and the
casing 10a in a state where the joint 70a has been screw-engaged with the casing. In
addition, the joint 70a is formed in a cylindrical shape to form a compressed air chamber 56a
at the lower portion thereof.

Meanwhile, a variable compressed .air chamber 260 is formed between the casing
10a and the pision 20a so as to fluidically communicate with a compressed air passageway
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the drilling work. The back head 40a is engaged with the joint 70a, and the

check valve 50a is seated in the guide member 71a of the joint 70a with it

elastically supported by the spring 53a. The compressed air passageway
waéankssiemned between the joint 70a and the 30 casing 10a paavstal®s/004073

where the joint 70a has been screw-engaged with the casing. In addition,

the joint 70a is formed in a cylindrical shape to form a compressed air

chamber 56a at the lower portion thereof. Meanwhile, a variable

compressed air chamber 260 is formed between the casing 10a and the

piston 20a so as to fluidically communicate with a compressed air

assageway 19 WO 2006/062309 PCT/KR20Q5/004075 273 of the pistqn

2ot G P ONRBA AN IBA BB I B TR 0 s tored Between
thbetsimer (thendatbinpistom 20acsttes pidividizalyseesouninalgivatlyanother compressed
aif Bﬂ%@@%&‘é‘@f&ﬁ@@%ﬁmreﬁﬁﬁg B¢ RASSREQVANr AR0ieupisiSa of the
ol A lfe SempEssed ol BIeLpeiliiBRRR OLE SHAR-ROIRSAC 230

ompressed air pas _ag;wayt ether w h_an Inner dlaggjiteého:fé%f% 20a i
fq'éﬁ*ﬁﬁg‘a’m&?%l tHERARSRAESE Gt (8ing BB S HRE NP IRBIE SRR 02
fotheepistonud0a eshormeatin doekr plaseiotatest asidevesr portisrgierdamsan upper
péAagT IR LIRmARs aBaR URPeGpeiion thebaabichilbiy @ shalt BOsto. Further,
tk%ems untl%gl thftihﬁ)éb%#éo 15%&1381%%9 ‘Fe&ﬁﬁ@#?ﬁ}é’ 'lﬁyrfgpfheﬂgﬁtﬁ}f?%ﬂ%@%embled

or thte piston and the retainer ring 17a for the button bit ar asserHlbIe o
algph g Wbtk Aa WHRRBLPClaRaPsh 6‘?%&“88&&%39%@3 soafh%\c striking

opemitriking thAleperatiding audtdetivend Burpiibmynisioncrescemprigaiahe In addition,
2RiSiER Gan kA pesfesmedy | foadeltian ha samsartiole Jha iskentiallydombolc 3la
SRR L UGN 1 M e compros
GRS AU AR R G RIP SIL0 TEDy blow
out sluliye. dFtvingripimgepsode deeofiiiing rilneyprisu MR eTaATRBRing to the third
e%%a{ﬂi&g rE]Q m&lﬁm@mﬂé@gMMMfiﬂmmresenmhyeﬁmmmm iin which
. . e i i .
R b B e
PR A QR G TR o S T e bR
As shoivn shoPGin2HI@) 2Hahdhthe hrarasathstpreparseefofththe diilipe work, the
piéRAK, 108 isteR:20aandiihesbutteshit36n descanthbythtisowAwgihtane, the
AT 15, 2P o Apmadapepesiniaos o
! rin

ARHBETns ES DR SOy BTy Lo O B8 B e
obitheCauttombis o wiows suntelosament ithibestiiog GHotesn A0 )Siie) while
Bht ahamnersakiabiydescen dasodhatieHitnibindtedsins datetside of the
c'm%gfiﬁa'.ns - RLRSEaIPGIRS SUHEH RGRENGLReralisms alsidertical

to that |n other embodiments. .. . .
The compressed air supplied to the pneumatic hammer from the outside for the

purpose of the drilling work passes through the center hole 43a and pressurizes the check
valve 50a. Thereafter, the compressed air is transported to the compressed air inlet aperture
77a formed between the guide member 71a of the joint 70a and the outer periphery of the
joint 70a. At this time, the compressed air continues to be supplied to the piston until its
pressure exceeds the elastic force of the support spring 53a. When the check valve 50a is
shut off, the back flow of the compressed air is prevented so that the check valve 50a can
perform a function of supplying the compressed air in one direction.

The compressed air introduced into the back head, as shown in FIG 21(b), passes
through the compressed air passageway 75a defined by a space between the upper portion of
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25 The compressed air supplied to the pneumatic hammer from the

outside for the purpose of the drilling work passes through the center hole

43a and pressurizes the check valve 50a. Thereafter, the compressed air
wis tnesieposted to the compressed air inlet aperture 77a fornred /Eehyesv4075

the guide member 71 a of the joint 70a and the outer periphery of the joint

70a. At this time, the compressed air continues to be supplied to the

piston until its 30 pressure exceeds the elastic force of the support spring

53a. When the check valve 50a is shut off, the back flow of the

compressed air is prevented so that the check valve 50a can perform a

function of supplying the compressed air.in one direction, The ..
thg AR BB R TR RS Y B OB R TRRCE T B R i inle
appassed Ttheb tihj tie 7om prdsben iaifeddeshe conmyrased aistielale byperapadea to be
sRINERD the dRRRERANIEN BhnRNY M) 2000/06B3AMEIHER 200RRAJOEy 24a of
thte eigt(a)gl Bﬂa?oi%qdc%régsg %35;&%(1%“8;’ hgfc%}ﬁ{)%ggz% %@mﬁ&sltﬁevé@rﬂ?)?essed air

co?npressed ait Infet aperture /7a of the joint /0a, and then is fed to the .
clesplipTeadba BN ApRRE PEY 70H" SOBIRECESE SR B SoRm X 202 18
dishizargiedrt@ 7Betlonssigh tiretbo nympssect il rassaageina . 2 ghef Ve ropppressed
2 QBaABeiNgs0a 8 IB-prasase nhiheicompipssapiainexpantls tider. Therefore an

compressed air.5 c 3 £
R 0SS S a0 e hamme
isg¥RYSPEXSed air passageway 27a, the variable compressed air chamber

260, thisscenter fiole@tpressedth dbaftamxhaids3the ipomiyesgdr arhramihe 270, as
sﬁﬁw@ﬁ??@'dﬁg(@,l RBrEBEIRNBIREppIsa N 2RR sivied auitibtherpiiningla ascends to the

compressed alr, i r_is:rev.
oS ;i‘ﬁ%%é%ﬁ%%%é%efa%%&%%%f@%i@%ﬁ%%?ﬁ %ﬁ‘;f%%ﬁim
T AAIRS TBRFSRH AP HE SRS SR HRCEIE D fif abother
Wirtethp pingsseethar e o ircsgseinisiamip eftthe crpepraseed air, the area of the
coRIMBEESEER alkables GRI tHEQuIGenaRRbHNEG ROBbRIPSenAinea ssalymebyyabruptly
d%s%%n%fﬁlﬂ%ﬁ{gg'%g%mm%m%g praother. WREN DAMIESIiking of the

IncCreases due to continuous y.of the compressed ajr, the area of the
SO 0CBE HEHR T SBECT NG i THETRELR A Ap g yrion o 30a to
parfreasesdolingrebskabruptly descend the piston 20a due to the
instantaReRuSBEASHHR, DdGhdausitnpetsdiidtngeobihhe pididerab@iiment of the

ik i i I h ' u e
LG 1 TN o sl oo o .

CARYRIHER Sf 158 MMPETED AR RASSIHY s%’rﬁf’sln\{en i 15 designed pressed
auchathierthedysistshngln oo baidol ssamsashi Jagh heedusadetiforrdling work
cHigi sV pessan-alr passagawhyianst the pressyeavdriatiomefdink cost required for

SRMBIERACA AL AT BRI o ARGY A0S WP SRkgomPonent pars is
reduced, the drilling work
Industrial applicability

As set forth in the foregoing, the compressed air required for the drilling work is
supplied to the piston through air passageways arranged concentrically at regular intervals at
a central axis of the back head, and is expanded in the compressed air chambers to thereby
ascend and descend the piston. The present invention has a merit in that through such a
simple operation principle, an efficiency of the drilling work is significantly enhanced to
thereby facilitate maintenance and repair of the drilling equipment and save the time and cost
required for the driliing work,

Particularly, a conventional prior art pneumatic operated hammer has a demerit in
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efficiency is enhanced due to simplicity of the structure, and the time and
cost required for maintenance and repair of the drilling equipment is
greatly saved. 25 Industrial applicability As set forth in the foregoing, the
woompressed air required for the drilling work is supplied to tRerpisians/ 004075
through air passageways arranged concentrically at regular intervals at a
central axis of the back head, and is expanded in the compressed air
chambers to thereby 30 ascend and descend the piston. The present
invention has a merit in that through such a simple operation principle, an
efficiency of the drilling work is significantly enhanced to thereby facilitate
maintenance and repair of the drilling equipment and save the {ime a
thap ¥ g tiFe BFBIHHESRII G ERK CORRTESIE YIS é‘a)w@mttsﬁwér?df ghambers are
plesenizaticooparated Inadntiver vpsrasdentbeitdsceading @D 086 0gp809However, the

Pééit( *ﬁB@&Qﬁ»] R4 2 dhatnash the-piStohasaars mby.dheresmprassesipplied to
ihe SRR esRed.iLg Cham@ afeogpé Ssizsd 9@9@%@9&9&@%@@@& at

FESSGS e ascen OWGVEI‘ t resent |nvent|on

theagraﬁ awa?ﬁa@é&u%fpé%% iha RifiEe RSB GHEgRgy 4 idts kg dfpree is
intfreasadiy ¢ naanipassérearstftewndthote anyigressunpretend eirtbleambers even upon
»@W |ﬂ-.chamher at 5 the time of ascending the piston, the piston

A0rUPTY ARSENRC & rgiattss UGS B JARIFSPALNIE RN GRS LT haca

effecte e compressed air chambers even upon t

sereadshambPb PR R I5H! amﬁetdtﬁbﬂﬂﬁémﬁ% @?Fé&%?ﬂpﬁ‘m?ﬁf‘dﬁeaﬁs fo the
otitiet bpeknileviooforattve ueksthairarsston daskraeioey, pemiborperiinging more rapid
afocnasth iBthaRisianthasaner sPadadberaakexiRndsciaiie op&taldiek switched to
{ange rtuerx?dgo forrgrtp SR Sc%re B%’% glp %BMQ&%? émyﬂ%eﬁ (mlﬂgthereby
maore rap id%2%e dlng opera the piston ition, when th fe
oaeeéﬁam&%é?atdﬁq%ﬁﬁmea%tﬂ@%@@@ﬂt&t& fBngHg! the piston so as
tectntpeesserbwirtinstprubnthesiyldegormdls the piston to thereby obtaln a

strikingr{peg e dsRbonRMNhe taRK asaending.eng deseerdingef d1@ medium
RPROEB30 WHEL 'qaegtgtum SRR A the QipgrkndRoy improving the

re it is os apacity drilling hammier or a
dﬁtéamwpf%ﬁéira@@y PR %SHEHEHE% SRRt APREe fRd repei
ofttbeatnillingorguipgetite drilling work efficiency and saving the time and cost
requirewm%tt}e prldRNAReRiBAthie kn afddeiisid ingreafipenentoMhitey specific

?h§ %sgt xe&ttgg g%ﬁ @seﬁftéta%grébammtet%nasdtqs%t%sp@eatsgmd as
me

nts, t escrlptlodn fgs lustrative of the |tventlﬁ1 1a L ithout
I%IBE%%%W% Various modifications may occur to those skilled m the 0

departing from the true spirit and scope of the invention as defined by the appended claims.
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limiting the invention. Various modifications may occur to those skilled in
the art without departing from the true spirit and scope of the invention as
defined by the appended claims. 22 WO 2006/062309
wBGHR2005/004075 What Is Claimed Is: 1. A pneumatic Grar&iRthos/004075
hammer for rock drilling in which a piston strikes a button bit while being
operated by compressed air in a cylindrical casing rotatably descending
so that the drilling work is carried out, the pneumatic operated hammer
comprises: 5 a back head screw-engaged with an upper portion of the
casing; a guide fit into a center hole of the back head, the guide including
a shaft portion 1V1111VLL v the lower portion thereof an intermediate
WillisdoriBrkd fid a check valve f rmed at ~ ..~~receiving portion formed at
an upperfemetpnstionpheted fdnenenior pmhdm}hmgmg‘dudr@mﬂemuhﬂya button
bﬁ%ﬂ@'Ba%%eﬁﬁéapbf@nﬁ%@%gmf@@ﬁﬂdﬁea I@a@&@fg Q@fitﬁﬁlj‘rh%’ﬁﬁﬁdmg 50
sto ole formed on the ou e[ 1 rface of, the
g SR P B o AR bDuag yf?‘z??méﬁ%n the
outer pebfsherAISGFaEE Vith aReBRSTRE I RGRT e check valve
receiviagupdetibninbtheguid dofe ifhabiak Hionl athtoghide fasticktly a shaft portion
FSpROMed by A, BO"nSP‘&Q Heeristorradaptedda@seant phedsiesaand iBHaR vaive
SENI: PR Ateaingha et %5 IR L. GomRY A0 Blksion having
passa formed thérein, axia rtlons aving are er e outer
cHaniIsAe ﬁ}ﬁa%%mw&%hﬁ@%e%gﬁmﬁé?ﬂw 2y AT PRk thereof
aadlaptepbto bl thedistoretouprepenitmlcsrfive bitthef, gtmaheﬁtcpm‘chel having a
phAsIRg &fb@lﬂﬁmggé%@gsaﬂuwm%@bﬁlﬁhewemﬁﬂpﬂammﬁémm bit
retalner rh%.k quntm(% %I'I’CT}]]%G O‘XPa Qel‘lencnle\a[l )EQ‘? é?%g (ﬂ‘f in such a
an inter ate axia por on 2 thereof an ap Uralt guide gro
fachioreassn tr slasHer Y spRtar QU SPER%wer end portion thereof a
button ditibeviadeptpluratisyenti cindudaseradtinltheotrsis ibeatisiemtapuding a center

haré%geadco@@ﬁwgﬁa A peem RS sospliatin, ohg uidel gravesHOMNEd reference
PGS PSHPIHALHOGe G IRIRAL RO Get0 Rk apuRaRAge With the

gw e Grooves o tfon bit hav g an 25 outer

circu m%?@ﬁ?*&?ﬂ?ﬁf?get?ogﬂﬁ% A H’lg%fgrpﬁ%‘fﬁ%éﬁ‘ﬁl?ﬁ?ﬁc%ftﬂgré’bﬁt‘ghgf’m the
cashegainihprstep furgretivavitie aippshieneatitme diecomelrbatiaggrdgyectainer ring
mberank %@ﬁ%@ltfﬁ}&&&%ﬂnﬁm gl pefpRendingferoth of thehuttindibisal portion

AL ol B SR o v
end portion thereof;

a button bit having a plurality of circumferential protrusions alternately arranged
between adjacent ones of a plurality of guide grooves formed on the outer peripheral surface
thereof so as to slidably engage with the guide grooves of the chuck, the button bit having an
outer circumferential groove formed on the outer peripheral surface thereof and a retaining
step formed at the upper end of the circumferential groove thereof so that the ascending and
descending length of the button bit is limited to the length of the outer circumferential
groove;

the casing screw-engaged at the upper end portion thereof with the back head, the
casing having axial portions having different inner diameters C1, C2 and C3; and

a variable compressed air chamber formed between the outer periphery of the piston
and the inner periphery of the casing.

2. The pneumatic operated hammer a s set forth in claim 1, wherein the back head is
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30 casing having axial portions having different inner diameters CI, C2

and C3; and a variable compressed air chamber formed between the

outer periphery of the piston and the inner periphery of the casing. 2. The
wpmeunatmeoperated hammer a s set forth in claim 1, whereirtthekaok/004073

head is 23 WO 2006/062309 PCT/KR2 0S/004075 configured such that

a plurality of air passageways fluidically communicating with a center hole

of the back head are arranged concentrically at regular intervals about a

central axis of the back head in such a fashion that they are spaced apart

inwardly radially from the outer periphery of the back head, wherein the

plurality of air passageways are configured such that 5 air passageway.
canfieniet suebiies arrlurabisresSrampRAtAEREYS CoHHHtEHICSOMBIA IS ety conter
hélelef\ia dacinletadpectunepgaticaicpastalswhysgolasadeatdowbswrideentral axis of

b 3[5@? fhend iﬂ%&%?%yfa%mhlﬁti eRdtin Q"c'“sfﬁ%&' %dl#t ihergRNRTisIRofeoMiathe outer

outlet ,n. QuApe r.e are alternately.arranged | v
PROREEhICHh b B e B IR DAY aatecopfipurh s
ait priseseTRIRERMEdIAl ket FRdethssea sdifladicallio ArBMmTBL At 3 th the center
helenigr fivlelanspertoed|owdruiepapagoviprmudchab e whe aehtthetpotbanthdudically
Neadnortion disrosed emibe serting: pestion:ad comaredavithianmatastiarranged

rubber, element, wherein the head portion includes a skirt having a slant
CRFREE iRtlined upwardly toward its central axis at an upper end portion

thereof and the elastic 15 rubber element, the elastic rubber element

being Gofiteupacuindiavpastdritasuniecasisetlfoedl it ciaiamdlevbaraittelbgitheck valve
iﬁaﬁcﬂgfg"séﬁg g Rtfcml?oﬂﬂéﬁa%%aa 'Eﬁlﬂlféfkr?&@ %ﬁﬁﬂ:@@%@(ﬂ itarneshee formed above

circumferentially,at a lower end portion . thereof in | :
WLt e T e i
clFRNE R h LTS AR O PUBRROTEHIE &ISHTAPANE hegpl-orfece
irstliiad aiphtidhh eawiapd iitio neR e alib exp e taprzticcop arettéen HherenE rad Bt clastic
rﬂ‘é‘%}g& iNepkaim t%ae‘é’ﬁ%@ iﬁﬁﬂ@ﬂ@@ﬂf&h( bk H@ﬁt@i&grtdmeg iojag merectiabiined at

.7 times a reference outer diamet = : e e

AR IS TID Frgu e o ek o 4 S O RIGETormesd
chrerdRtmgA 8HanedEs SPeraNBIRIETEhe bR BWASHIRRES iR herected
obtittadipiby2bSridimibitiontsf(drifrimg a Pawunritics opsching Wil sl surface of
theckeltillinesin which faisteriaHikasRduttan Ribavhileipertically

reciprocating in a cylindrical casing rotatably descending so that the

drilling work is carried out, the method comprises: . . .
J 4. The pneumatic operated hammer as setgforthsin claim 1, wherein the length (L) of

the piston is set to be more than 5.7 times a reference outer diameter (R) (L/R= 5.7), and is
set to be more than 3.2 times the largest outer diameter R3 (L/R= 3.2), thereby preventing an
erroneous operation due to the back-flow of water into the button bit,

5. A method of driving a pneumatic operated hammer for rock drilling in which a
piston strikes a button bit while vertically reciprocating in a cylindrical casing rotatably
descending so that the drilling work is carried out, the method comprises:

a first step of waiting for the drilling work in a load-free state even when the
pneumatic operated hammer is supplied with compressed air at a drilling position;

a second step of forming a compressed air passageway to expand a variable
compressed-air chamber formed between the piston and the casing to thereby ascend the
piston in the casing; and

a third step of forming a compressed air passageway to expand another variable
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a first step of waiting for the drilling work in a load-free state even when

the 30 pneumatic operated hammer is supplied with compressed air at a

drilling position; a second step of forming a compressed air passageway
wiwenpandia variable compressed-air chamber formed betwessmRenpisian7s

and the casing to thereby ascend the piston in the casing; and a third

step of forming a compressed air passageway to expand another variable

24 WO 2006/062309 PCT/KR2005/004075 compressed-air chamber

formed between the piston and the casing to thereby abruptly descend

the piston, whereby the drilling work is performed. 6. The method as set

forth in claim 5, wherein the first step comprises a step in 5 Whl(ig“g‘l%ﬁ bruntl
coBprpiSdsEl SrRabshIREMAI DR ARtePISR 8RS HEcRATEEI DV EREH Pty

dékengrbsqisenfwherbekheadvidling dvtirknsipedisuhedged to the outside along
a compressed air flow channel running from anr passageway via a renter

hole of tggtﬁ%sto nla a %j%l:gtc?oa},[gg hag fsthf%%&%@ tagé&@tgo}?{f}ﬁE@stQ%tep in

piston a descen are

ated at the st
wBishoh BWHEQFSS%WV(%‘PQH e P derrieiof Eo‘fﬂﬁrlg%%af‘g?g pyfreomes the
prasinte wienhivk cabingrietbeensidischized thtithg ermsm@ a&mgrfgqmm@w air flow
uﬁh%mﬁrﬁuﬂ%%ﬁmh%%@%}ﬁ bii semes NG olpse srAiAch willscHaege hole of

ﬂ}% ll:)“rt]t% S%rIace t%?eb‘% t&gresge%q H]gngl%ggi (?rp Bﬁhfegc@{@ yflg H?é'g)%a{‘?éd at the

g'casing, an air is sup along the compressed air
lq}fﬁﬁ%ﬁﬁgpﬂﬁ%@%f ?ﬁ’%‘é’éﬁﬁ@?s *hole of the back head, the air

passagiexypadhteppaspusesinsteasinghitiawizer the mlp&ﬁ@ﬁ:@@di&’hﬂﬁ rotating
tdharemyusyg @ﬂﬁh’ﬁsﬁ%@ @Ah@np int@RscasTab adnlstencopmpisesiasstemiit with

AEhin. astale Compresse dagmﬁg%g{'&e SIS ROAIAREH AL Biing, and

air Is supplie

ssuriz
AR LB BB RS G FOLBTAETS b A R JPEB e coner
hto cfiffabeck i, fiswnmagghah erbnredsote- m@n@a&nlmggmymm to
1kt Q@g@ﬂﬁg&&mt{h@t}ﬁ%@@ﬂm 20 abruptly descends to cause the

oo 20 1 SO RIS PR AIEGE P SR T ceny

method as setfort claim 5 rther comprlses ste in whic

SRR AP ESIO8 TIPS e e MY S essurized
inhrecpittohdierdefifedie ohvpate\al ves @m@@ﬁ@%@hﬁéﬁ@@rﬁlﬁ#&%w atrface of the
pibRaaishole: olther pistoans aelestiyalyaguiplied detback head so that the piston

mres&ur &?g?%‘@%%@ﬁl@%&&&%@% B%@t@n%%ﬁl@ﬁ@ Q‘ﬁqﬁpﬁ@of the button

bit.

7. The method as set forth in claim 5 further comprises:

a step in which the compressed air supplied from the outside is fed to the center
hole of the piston through the check valve;

a step in which the compressed air in the center hole of the piston is selectively
supplied to the pressure-increasing chamber of the piston in a central and distributed manner;
and

a step in which the compressed air chambers are formed between axial portions
having different outer diameters of the piston and the inner wall of the casing.

8. The method as set forth in claim 7 further comprises:

a step in which a plurality of air passageways are arranged concentrically at
regular intervals about a central axis of the back head around the center hole of the back
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a step in which the compressed air chambers are formed between axial

portions 30 having different outer diameters of the piston and the inner

wall of the casing. 8. The method as set forth in claim 7 further comprises:
wo siegoszavhich a plurality of air passageways are arranged BOnGERURc &Yy 75

at regular intervals about a central axis of the back head around the

center hole of the back 25 WO 2006/062309 PCT/KR2005/004075 head

for supplying the compressed air therethrough in the central and

distributed manner; a step in which a compressed air chamber used for

descending the piston is formed to fluidically communicate with the air

passageways; a step in which a compressed air chamber used for
hepscfHRPIHBETRY SATPE R el ese DuRuah B femia padb tis e fganner;

with the a#ppasshigewayspeesethainihpabsngeddys diisidiciiy the piston is formed
t&ﬁ[ﬂ&}&éﬁ!@@%&%ﬂ&%@%ﬁ@?rﬁzsﬁ%‘éa%gv%ﬁmber used for descending the

DSt & feat S oA Gl (1e RILCSSE 3 BUR Bhmed o

passag e%mg gsc S¢ el P5 chamber used for ascend Ing t ton are

s@ﬁeéwgbfd %mérwélw%we@ﬁmeammnﬂrﬂ@smﬁm B BLRassageways
flneAckIOcanstemicatidtckit dompresssstdinis shpiybey steh saldsfiisnding the piston
a&?sfﬁ@nﬂmgaam pision iRiLanstiugieg neffechiniihe Sompiesseat albmpressed air

SRS R AN B BRI LR AR o e

IS enga Tt can s e along guide
c@‘i@é\h@k"féﬁrﬁ%@é*’é beddinner peripheral surface of the chuck, whereby the

ascendingerandvidscendingeprerasiosippliheysrtingswb fridysesfolingetie 1fston is
&ﬁm&%eﬁe&w&&% @@@@I@éﬂﬁﬁb@@kﬁmanm@ RAREPRECONIRYiSiAGN; and

a Cyllndrlcal Casg]%) Fattoh moxlxj rgeéjd%i@rp J @ka{éﬂ&o&ﬁf iNGn stide along
casmg a CHE‘Ck valv OI’ openlnglc'cfo a compresse

air pass
AR ETORRIF ORI P8 1BF éﬂ&ﬁd’ﬁﬁfﬁ%‘é Bhirge oabe & ‘ﬁi%ta’ﬂ‘af&ggt@a %’wﬂdm‘é
andceackadidedecainh Withheampressedkan parfheredsing, and a 20 button

bit for performing a drilling work through the striking of the piston, wherein

a cylindyical joint is furthereﬁra ded% ?eltg,tg dgﬁﬁﬁﬁgﬁ)t%%?ﬁg%ggclg m nsmg a

head to'en énfhe ca Ing Wlt hea

coltBioth FETWHPE GERIc S TP AR rS RSP v o
dfreriegicliegeinguipteisdd medssrgtheyi m&mwmﬁe@%@fﬁm@mﬁmg the check
x}é%erapﬁlﬁm ibaseaf WithRRdnnar aRidlERgaesagit sRatigRn, i75HS casing, and a
R T ggdﬁn%gal‘%%zf&&cg ghHOWRLRLORLRIRAT wih an
Suter Sp iral engagement section, an ormed around a center hol%\h
th ereof‘W?FFg‘ ﬁ| ay ?l joint 1s further provided between the casing and the back head
to engage the casing with the back head, the joint being formed at a center thereof with a
guide seating portion having a through-hole formed therein, wherein joint is formed on the
inner peripheral surface of an upper portion thereof with an inner spiral engagement section,
is formed on the outer peripheral surface of a lower portion thereof with an outer spiral
engagement section, and is formed around a center hole thereof with a plurality of
compressed air passageways, and wherein the casing is formed on the inner peripheral
surface of an upper portion thereof with an inner spiral engagement section for screw-
engaging with the outer spiral engagement section of the joint, and is formed on the inner
peripheral surface of a central portion with a concave depression and a slant groove
extending downwardly from the concave depression,

wherein the piston is formed in a cylindrical shaped structure having axial portions
with a reference diameter R and different outer diameters R1, R2, R3 and R4 and has a

center hole and a striking guide groove formed therein, a pressure-increasing passageway is



10

15

20

30

compressed air passageways, and wherein the casing is formed on the

inner peripheral surface of an upper portion thereof with an inner spiral

engagement section for screw- engaging with the outer spiral engagement
weentionsedithe joint, and is formed on the inner 30 peripherapsarkrm®sf0a4075

central portion with a concave depression and a slant groove extending

downwardly from the concave depression, wherein the piston is formed in

a cylindrical shaped structure having axial portions with a reference

diameter R and different outer diameters R1, R2, R3 and R4 and has a

center hole and a striking guide groove formed therein, a

pressure-increasing passageway is 26 WQ, 2006/0623 %‘F
fomiped REEPERIE BB ATE: RO BRI AL RS RS REERSETH @ LRI SpRy 0 such &
fatisonute tq beiph eayabietheithishorchnten bale Ak fividisalln ¢naimysasalteititan inlet
ag»@&ﬁ@aa%réﬂ@@t@agpﬂmﬁmiummma@m parintleh waky Wi dodarpartition

%H“et aperture, first.an f‘?ﬁyfmﬂé Liparttianwalls ajd %Agv&ﬁfummg groove

partition walare orme the’ outer.periphery of the piston, a sealin
S PP AR GOUR 57 S BE S PFS SF pBp ey i
fqrmmlmnvwajlydmhatbﬁeéwrélﬂedmt)lnymag@bvw%cho?rf@&ﬁmr@yﬂmdmauy
Sromahefirshiehamber an& isuslechna-fashient as to fluidically ..,,-

with an li[lﬂet aperiyre an (iih ggﬁg&g@&%ﬁﬁ}@@@ﬁ?ﬁ&% Q}!}p@ portion

formed on the inner peri sur ace of ort Yglfﬁ wi
iﬂfdﬁ%r%é‘&%)ﬂ%\ﬁ’f?@‘ée Mﬁ?&éf‘éﬁf@ﬁm 1{%@?/%& o1 fbe apbét portion

op titioenttd lefiehe’ dentettbolbiofaithabateonidired méﬁadég aheeged TeHhddg yupport

gﬁﬂ%gﬁﬂéfem ARE.EUP BRFHEHORYE i WIReIR dnsealiog GivpRiepkeiniisof the casing, is

f%"x%ug ted Ith NSnhal e %%%E&?é‘ﬂg@ & NG CaSNGeiSa QEMEdiiBufar pieces so as to

e const uct symmetrlcal semi- C|rcular iece

ARG KBRS o WA P20 B SR AP RG g5 tormned on the
imeuptiphgrdovetiomibered floe mevetinedplsasiossraes tharsof Tgerein after the
ABRRENIAGAIRRSIAR SREAY dherein, wilieoain afieicia Larabiy eongrpmresitssupply

pggs\e/leetv)v%en SR 91%9@ 4 Lpaggﬁéa&?é{f)%ss%&’ fo%ﬂtﬁn%%mm%éyﬂfélléasmg and

pasSageway Is formed, hy a variable com essed ir chamber form d
ok %m&%@%&%@&f&% B R APRP RGP i igon an
tivetwaten ihk wipbe poirionndf menpim m@swec@@m@rh@mﬂth@m the guide
sedith@Rdrtenns Egssurenchambeddesmpdg benieebeibe thideckaatibin the joint so
R AL Ll e e
TERHEATGHE I GEARHAR by A TOD SRV SRV S EheEn o i e cending

cdgfEimstithie button bit upon the abrupt descendmg of the plston 10. The

pneumatic operated hammer as set forth in claim 9, wherein the

com preﬁf%eﬁ)ﬁ%ﬁﬂ@ Bﬂggt@i evariable Compiasathalr whamb el Sompressed

lied to a ressed air flow
an* supphed to the vanable compressed air chamber is supplied to a compressed air flow

channel formed of the center hole, the internal pressure chamber, the compressed air
passageWay, the piston pressurizing chamber and the center hole in this order when the
piston and the button bit are located at the lowermost position in the casing, wherein when
the entire casing descends for drilling, the button bit and the piston are upwardly pushed into
the casing and the compressed air flow channel is formed of the center hole, the internal
pressure chamber, the compressed air passageway, a pressure-increasing passageway and a
pressure-increasing chamber in this order so that the volume of the pressure-increasing
chamber is abruptly expanded to thereby instantaneously ascend the piston, and when the
piston ascending reaches the vertex point, a compressed air flow channel is formed of the
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channel formed of the center hole, the internal pressure chamber, the

compressed air passageway, the piston pressurizing chamber and the

center hole in this order when the piston and the button bit are located at
wiheolewersmost position in the casing, wherein when the entireICERINGS/004075

descends for drilling, the button bit and the piston are upwardly pushed

into 30 the casing and the compressed air flow channel is formed of the

center hole, the internal pressure chamber, the compressed air

passageway, a pressure-increasing passageway and a

pressure-increasing chamber in this order so that the volume of the

pressure-increasing chamber is abruptly expanded tqQ thereb )
ciRStaRele A A S RS BT TR CTP PRSP0 Uiy the piston
presactisiaghbarebteapbiht, wacarpresyecksid fiswheinden ok ihipadetiofapate where
1R AN RORYPRRIAR G B3R QEHP Q4R A RalcoRR FADLE tHReyinBRrRAthat the piston
BISTRHIZCLAINASL 10e, COMpIPsRet APASIRIRNANIE BISHAD piston pressurizing

pressurizin csna_mber and the varia fe com ressed?w chambper In thlsb _
CFABF AT S PSS TRBEEFoF F BIBTBPHID EIER € BRSO 3y ercby perform
theadithhaxiatkod of the guide so that the piston abruptly descends due to

an abrupt expansion of the inner space of the piston pressurizing 5

chamb r aﬁ% the varitacb(lgeh ﬁf%{g%vﬁgﬁf"%igia% 8&%%‘?‘};{%1%5%@}%9’&&0@1?Ei5t0n is

to there F}(fﬁperPcﬁlFr%mWe he pneumatic operated tﬁl{r er ..
formeg o IR TR ST THARIEGOR SOHTER. SRR CEQNRY By peicelly
comgnaatitipgvgtoahe thratenfhnith se thaugtmipotestmdicatigeatye pressure are not

oSAUPIRHHCRERE: il tisnpenter ARlenambeat compression or negative
pressure are not generated in the variable compressed air chamber. 12.

The pneumatic operated hammer as set forth in claim 9, wherein the slant
groovel’ fORh AT QBRI MEPRRSTS T IRELASIAEEhd tiPssige stant
esupport fimgpetisamdbntieygrsodepisskirmet b wrsigtandhipisealings sapport ring
n?iﬁ%@@mtﬁefmgﬁﬂi%&!&ﬂ neriinslcaliyhe ypponted iBaeoseling support
from the piston u t st [ .
O b SRR T R0 SN bt fon from
L 128 head to which compressed air is supplied from the outside, a

joint for engaging the back head with a casing, a cylindrical guide

mounted insigeiaaio sl detsUnpartingon ahkckiVidye tlanthseireidvalprising a back
nKER QARG e RHRRoliNe saimceasoed alk auelelon.adantat nanaRRdhe back

and descend inside the guide engaged with, the, casing,and having a
HERG A b PR GSLBAPL GHEJOB G TOHRGHPEIG: AREPATRR Breck velve
andowsitetiivelytirsclowsing shdonm Yl fisenmieessdrirdrmiieptadapiglitgascend and
deBkMiHRideralatianR! fapapeandith shidkiag el bthespisihnalishef emtpessed air
pg%r%%\%?@a%g RBrd§ %&@&?Qﬁg ViR BiHRRGHRA VL'P{EQM%J?J&%%% Biston for
performing the drilling work with a rotational force and a striking force of the piston,
wherein the back head is screw-engaged with an upper portion of the joint, the joint is screw-
engaged at a lower portion thereof with an upper portion of the casing, the lower portion of
the casing is contoured to screw-engage with a chuck, a bit retainer ring for limiting an
advancing and retracting range of the button bit and the chuck is mounted inside the lower
end portion of the casing,

wherein the piston is a weight body including axial portions having different outer

diameters R1, R2 and R3, the piston haveing a compressed air passageway formed therein in
such a fashion as to fluidically communicate with an inlet aperture and an outlet aperture, a
center hole formed therein to be in fluid communication with another inter aperture, and a
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engaged at a lower portion thereof with an upper portion of the casing, the
lower portion of the casing is contoured to screw-engage with a chuck, a
bit retainer ring for limiting an advancing and retracting range of the
whutiesebis@nd the chuck is mounted inside the lower 30 endqorikmGitaeTs
casing, wherein the piston is a weight body including axial portions having
different outer diameters RI, R2 and R3, the piston haveing a
compressed air passageway formed therein in such a fashion as to
fluidically communicate with an inlet aperture and an outlet aperture, a
center hole formed therein to be in fluid communication with another inter
aperture, and a 28 WO 2006/062309 PCT/KR2065/064075 separate
SRRSFATS EQEREPSSr L BATASTPYOATR (REMEM, wherein the back head has
spiral evigagentbnt sektidnsifdmmesbival thagoseaesefplions dorfagbsaf the outer
piRR PSR PREIORANRE thpdopsiinotianibeseet poisdaiRgRuS Witk eligere with
ofhor oR eorrli[gn snaglc?an %%%8{?‘ %%dog %@&%t}?&ﬂ% Bhgf %P Bmediate portion
Interme |ate&gort|on thereof, the ead h

| C ving a. center,hole formed ]
RS T95: P36 A R o CtE ATP SHSTBF ST o SRR TR oed o
tteeredmpgheticass earbindunine ardrapopprissicorblioghels apdechvnassbelp formed
tiedashion,as socflmdicalltcammennicaienyithite:ceitehbietanhotey alideaisalve is

lasticall ing.i i [ i
I TS R e O i
Segadement portion formed on the inner peripheral surface of an upper
portionwheren e eitdwinlydtrean innes siralangagenwsh PP v BReHon the inner
phaskehaaginde gngaupsethespwiththareusr spbainngRgementpeostiengagement

: . _ . g
pSjiivt: %%%eg%%k%tggr%q{)%% R IHACRE, SN Qé"?%mg&é% ere%ﬁ’.‘?ﬁftié’@‘df" d
Beretioraia

o8 YiquithErBErRITHER el &I AT % BBpei isPorion

ofothve ddsatavdenbthenpaigsl ikerivdtharnpdne awide parpbery formed jbrfer and a

chisprhycDamiacopRiessedofqpssagenay patvenmibe grideavaraheiiphery of
o . o :

GO H T D RARL g ot e s

) hagk .
cREng $hEothAriesansre b R NBEMRE S AFEFE \i"ilégﬂlpfﬁ%s%uf*dreﬁ"w chanvel is
fonmpshefithndettier jasii of tho igshehendd thir pranrssrof ay SHiehanstiers, fsmed between
teo e ssa6bep Al PRskagewaymbiiecpisiopsshesenter tinlesofdhatpistanpressed
%gsh%&@@%mﬂéep%%g,etﬁéjU&ﬂeﬂﬁﬂ@ HigordensathaldR @ SlateIWhER: button

the piston scengs the compressed air. flow che%ﬂggclh iscg%gng%gs %fth w charmel
b&te‘ﬁtélP%BT B BRI PR CEBIRL B i OF SOBREFE S e

ipdoweesh ehdhguideiendniber dhel Baekjdipad atborrpirpsesadampinishgasiaye formed
tiatreed ty gushiaarndeiingd tetjven dhempreredaiigrabiegasmpantly a space
d@ﬁ@&“@&&@élpﬁ%%ﬁﬁwﬁ&ﬁ%eoﬁme casing and the outer periphery of the guide, a
compressed air outlet aperture formed between the guide member and the joint, the
compressed air passageway of the piston and a variable compressed air chamber formed the
piston and the casing in this order, and the compressed air in other compressed air chamber
is discharged to the outside through the compressed air passageway of the piston, the
compressed air chamber of the piston and the center hole of the button bit to thereby abruptly
ascend the piston in a load-free state, and so that in a state where the piston descends, the
compressed air continues to be supplied to the piston until the compressed air inlet aperture
formed between the guide member and the joint, the compressed air outlet aperture formed
between the guide member and the joint and the compressed air passageway of the piston are
fluidically communicate with one another, and then the area of the compressed air chamber
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25 compressed air outlet aperture formed between the guide member and
the joint, the compressed air passageway of the piston and a variable
compressed air chamber formed the piston and the casing in this order,
wanddhecmnpressed air in other compressed air chamber  isclischarg 4075
the outside through the compressed air passageway of the piston, the
compressed air chamber of the piston and the center hole of the button bit
to thereby abruptly 30 ascend the piston in a load-free state, and so that in
a state where the piston descends, the compressed air continues to be
supplied to the piston until the compressed air inlet aperture formed
_between the guide member and the joint, the compressed air, outlet
i B B SPRTRRFT B ARRBHDHFS RSTIRS FACRSERRY ARTHNY jBRSE S ston due to the
httmpresse praispassadwaledfuttenpistchesaey Allidivat yhedmitonriitdreperform the
dwith@wganother, and then the area of the compressed air chamber 29
WO 2006/062309 PCT/KR2005/004075 in the guide member is abruptly
expanded to thereby abruptly descend the pistaon due tq the )
instantAfreblS PREERHE RPSHIRES IMEBGTAN B, WitheBy MBIy YR ovtlet
apittorpef therpishe idfifiimgdiod] BikdtiTireabmgumenicabperanéthtaisioer as
set forth in claim 13, wherein the outlet aperture of the piston is formed in

[l diregti bout i : _ i
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HRRSlieMDh R RINPBTeHAGRE Riexagonal positions of the nut portion. 30
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