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A GROUND DRI LLI NG HAMVER AND THE DRI VI NG METHOD

Technical Field The present invention relates to a
wOpomswaEy c operated hamer for use in earth aRAT/KR2H05/004075

drilling and boring operations and driving nethod

t hereof, and nore particularly, to such a drilling

pneumati c hammer in which air passageways are arranged

concentrically at regular intervals about a centra

axis of the back head to supply the conpressed air

required for driving the hamer in a central and

2 cor tai A GRRED AR ERYGHAY T BNTE e 3R NG gD

the pneumatic hammer to thereby prevent a water

ack-f.l M/phenonenon in which underground wat er, etc.,
TecF’é’CTlﬁr}{l?lgduced into the drilling equi pment during the
dr i | Thengresant knveitionwtelatés tolreproumetic @peraisd or use in earth and

roc% %?@ﬁggt lu%’cf b&?ﬁ% n?é}gﬁéds%ﬁ Blvidd %emoﬁt REredf, eantl%HFedpartlcularly, to

one another to formvariabl e
such ardstlling prRURAtiCaRN 18 Whishais [PASTABCWAYS 1356 apraged poncentrically at

re ﬁl@rs irﬁ?&vﬁ@ abb\ta sehigst 4x'i‘s90ﬂ°ch§ bk a6 &6 espply tHef@mpressed air required

dair, it ab nds at .a |,0
for drixing | ﬁ%\ﬁammr Hhf CROE é&% plieihpted pngt, i %“@bf‘}“’o‘?@n fs extended
to aVbérhin lehgt tooagnfsint itk tHegwbrir @aditonperthe pnedrhaticdharhingntp thereby

prex%ﬁﬁrvé\ggre%acg qfovgg%elt gﬂgt{ #’ID\R’B%P %&&gﬂﬂﬁd %?ert é’(c t I&el]ptroduced into
the il lirzgh equipmentchvaimg he dntlmg mm}« mnwh@h ﬂh@ ogqqg dtqam ters ﬁé respective
ax1¥l° ‘[)&nﬁf); lof1 8 gstaﬁ] A 3Y Hffﬁrédtl?efr%d oﬂco Shoth8f¢ fBfn variable

mai nt enance and repailr g%r i
corpprasspereiitchambers Hetyyge plﬁt@pﬁi@@ Leq.,casgagfso t C\Elgqnotbﬁ iston ascends
by tNelcofipr&seiit, §6atipt ﬁﬁﬁidiﬁﬁf ) l‘oaﬂﬂ’ﬂe&t&d ahd nfrevhidhcathe piston strikes

arth and.rack drills
o L L AR B LG ol e e i
abrpptle désclinds dueGd Shé d6mprieksed warapplibd imdgyally pes phtrality of variable air
I 0
chaﬁrgtrr? tﬁéc'ref)y i H@)tvlr?g: h'{él Wﬂhﬂe ;ﬂ;i(%g n%f'm H@y qu";gaeu‘gg% RRe hﬁ)lllee and cost
reqnaednf@nthnceammmem lfepale o tth%lﬁallalgn%lw@aﬁndc Pdlﬂé’l“@ﬁ method
?urs frequently to thereby degrade a working
ef i ciency. Further, when the |lower end of the piston
BackgrouadAthn anvi | porti on of adrill bit, a conpressed
ai r aAupRAMples of mbﬁémteqbefacedtmﬂmyfohemﬂmndtmek drills, a down-on-

o B ok SE EupSphyTERITIISUFD 568 B o
4,0P5j680.t Hhwevkr,Ghe mbéebpatent hao derhierits 210 bt azkgmwnmmpn shthg down-on-

thegﬂ)le] H%l”im%ﬁ %eg%trﬁcqu Q’Pllty: Fiex P&t M&r}ﬂemamtenance is very difficult

However , I

armer
angat erechaniend teprhle@sgurs h%%l@@ﬁlﬁ rigsthereby Hlggradgea s\ﬁfﬁ%lﬂ}g efficiency.
Fuﬂﬁerpfvﬁér?ﬂ%'fl@\e& &dlof 't§e Pistoh QfrRsl a@ﬁh\){l p(h{l@itrﬂ oh aalﬁ(ljl bit, a compressed
aperture of a ce iston an
air SERRIE S IBleEMPRH AR H‘t?fe%é{ W@éﬂﬁg&@s‘yﬂl% Oflil?gtl”la{nﬂbe T unct i on
of ths &Qﬁ@?@&ﬂ&ﬂt avesr suoli atdoavasioraldnventiangdthere is disclosed Korean
PatenfS iaf?ldtl) beli Publication %0 uﬂ)\fﬁlrﬁﬁ@ %@Hé&ﬁ&’a&{j JORY Qgeﬂé(ﬁ and entitled

“percussive down-the-hole-rock drilling hammer”. However, this patent also embraces

shortcomings in that the supply of pressurized air is performed only through an aperture of a
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 carried out efficiently, and since the arithmetic ratio of resistance and
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of a piston is not carried out efficiently, and since

the arithnetic ratio of resistance anddensity of the
woceaowporsent parts is applied to the drilling hRpaWER20050€4075

drilling hamrer does not have a function capabl e of

preventing back flow of underground water or sl|ludge at

the tinme of the actual drilling work. Furthernore,

since a check valve for selectively bl ocking

pressurized air is readily worn or exceeds fatigue

strength due to a frequent striking to thereby suffer

deniep B IocFoufpoRn s B e o0 BROUMnb Rablfy hE ARy hammer does
not diafé alfemnmnlwpaiﬂd: of peveaiting baok ﬂoﬂeoﬂlﬂﬂdergrﬂglcewgtepﬁéﬁmdge at the

t i r and naintain. D sclosure of
um{aﬁ\f/{e}l(r%tac&gfa;nﬁlﬁ Ri"Cal’ Probl em Accordin the present,

i nvrurthsrmenss sipeeh chaskieralvs fobpelectively B%Jveg gEEseiZpd gir is readily
WO)?IL &@x@é@g fﬁi’g@e 'sﬁeﬂgﬂ% .13 t@*&l eﬁ’tfstﬂilhﬁg 2] ?61%69 suffsredbartial crack or
rov| de unatic o ra r for use in
dariigel Woding Koe HERIR] PP Slofien UGG o Hondusah deslt, the work
effidiehdy BdeEbiuesl dndahedilling Bquipmeit i$ het eapyvar @painahd maintain.
downward novenent of a piston using conpressed air is
efficiently carried out a new design of the supply
Dissbbmfdrivenﬁmpr essed air, in which the piston is

Tec % g, to haveapredeterrrinedIengthfittingfor
S|re drilling work so that it ossihle to
pr evApgordinglyg thed Brepeth ipyension Lh‘t‘étheé’i*t eatogsghig dheo bqygedescribed

prohféﬂﬁe fand Ll? id ﬁnV@ﬁ&E oPaR& ptdsed i@entiinOto P vite h|pneﬂmat1c operated

S e e s e b B i SRR o ot

in Whichetid pwaed anvddovablad vaames&)fdt-;aston uklagbempress:edtdnas efﬁcwntly

carﬂgcf ng cendl q ﬁ{)jf H%Ss%ﬁﬁlg ergg E rn@h%%éﬁq 1In| whlch the piston is

fabvioatkd ¢é thave amrydetqmjnqdnlemgmc%ttmg dor nﬂept@edrémlmgf wpylgeso that it is
posdibid d np&v@ﬁ’tré( déé‘a@e{ti%ﬂtlhya ftﬂ@ﬁ&i’ 66 al dAnfa@E '6F tRE hhinfRr @’ﬁg to water

econo E‘% Techni cal E’GE‘ n The above 12%10 d

bagksflewing ipio deedrllipe hammepnid; the, Tlowy SEREHLE: §lofpmpressed air is

eﬁ?é[dnﬂ?'tlﬂllpﬁ)v‘é]{i thioagh faﬁsaﬁﬂihohﬂ%ﬁhatﬂm of faerld:bbrﬁlbtess‘edad chambers
cture of conpres i nnovativ

so it e oipre PO En<eaarer 1 gt Ba piec i 8 By entance

theatrnhngsmld efficiensq dndatinowhiph desedirahmentroft the deidling wbrk is greatly

1m%r%vecp o tgr%gscéaf t%e ZhPaGKoMRadhdcp di stributed through

I passageways rranged concentrically in
the back head and the conpressed air is fed to a

TedtnbtafkblMo®f conpressed-air chanber to effect the
upwar d and downwar d rectsg (?Eatl on of the |stont t he le of th
conpr Be akayegbiect Haceriprlished Ry thegopstpqtion ahd gperation principle of the

re@&{tllﬂ\%ﬂtlbﬁtlﬂ/@ﬂi lcﬁi the févdi‘strﬁétuf:ﬁl st o@n@i’&d sétbair mdnmratmbiydbmgned ina
n t e cal cul ate s

S A i e e oo et ol EpMbica air in e

cemfal dmtlew spate of hEbZ[hkl hdaidnig disjribytad rthrough @onmresged airtpragsageways

arrRrE Fle&gcéx{iﬁ f?lnthteooagfa'h%gd tgﬁ& ?T]%é) R6th els.%@ B IO PlE a'p‘iurahty of

npressed-air ers farmed . bet
comp@smdwocphamh@r teheffash Bierpwasd A B IpFiRTagAtion Cof'the piston, the

compressed-air chambers being formed by a space defined between the piston and a casing,
and in which the length of the piston calculated on a structural and mechanical basis is set to
prevent the back flow of water into the drilling equipment.

According to the present invention to which this operation principle is applied, the
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to be reciprocatingly noved upwardly and downwardly

wWithin the casing to which conpressed air is fed, and
wobes/062809 d upward and downward novement of theCPKR2605/004075

is effected by the conpressed air fed through air

passageways comruni cating with the conpressed-air

chanbers to thereby further enhance its striking

force. Brief Description of the Drawi ngs Further

obj ects and advantages of the invention can be nore

fully understood fromthe follomﬁng detail ed

congnrer%%{:%& Rziuﬁg aken on C(@?J:t%g%xtg hg pl%%())s anci Bl% C%gl%gqg%&}glé]g‘le piston

§-section
to bé raciproeatimgly cmomdr apedrdiya ramdr downwardtyk within | thagcdsingao which

con%)%g’ SP Ly R4k eaxﬁf R Fagﬂg fw@aﬁ fd ﬁfu\ggggt‘adfn%%erﬁf oft 4@ piston is

Sent i AVent | S an exp per spective
effeateémb:ofthﬂcgnmresserct;ag fed dhrouahnair] passageseyh goppaunicating with the

con%ﬂ@s%&& Hﬁ'tchﬁﬂbé?;) toAhbRE¥ fub@RFertffcd s Sfiking forebler ein FI G

Is a front view'of the back head, FIG 3(b) is a
rlght side view of FIG 3(a), and FIG 3(c) is a
Bri€f TO&sripesi dfah@Dratigye t aken along the line S-S of FIG

e Ml iy SPDER  cR o
the \fmlmwmg detadleg deseriptiorHaient {pbjonjunction I\’\gﬂlltths ad@nmaewnefdrawmgs in
hichG 4(a), FIG4(c) is a left side viewof FIG 4(a),

a nd FIG 4(d) is a cross- sectlonal vi ew t aken al ong
t he FliGhé i gospsectip@! Vigvhyt a pragmaticiogergtegihagymer for rock drilling in

an és'sJ:rH@lS' Isfikd aﬂ:goxtd t%riﬁstréﬁ%ddﬁﬁerﬁfof theptbsdat @0ntion; FI G
is .a front of the gU|de
FI GF I%{ g)‘s %e"é’ qqeé RESBYCHYe \‘ﬂemfo‘}fibé{va 5(a), and FIG
5( C)FIGs 3&5 ﬁ WSS ﬂEBﬁ'ﬁmfgrmb cohstmictiork efia bhcﬂajl}padmé)O! indG. 1, wherein
- . i

FIGTR{R)0% PR RE e et b PR 3B IS 2 dRACYAC ARy MR 3o na FIG
3(c)His@ crdss-se¢ti@nalview takoniabongithe line 84 ohBIG B)const ruct i on

of ap lid o g&%ﬁlukt?atﬁ'{g(&le éons%&fcﬁﬂ Jf 7;&1@03 080 of 1@ 1, wherein FIG.

front view
4(a)iscefront aigvp pf tpp@stqz( g}(i 4cﬂapdls |a|r(ght 571 nyqvgoflfl(i 4{a Ei 4(c)is a left
sid€ ’vié%ﬁofSFK} I4 ahnd/ FRW 4@k 2 @bgngcliditl MiewetakeBaloag the Gne S-S° of
(g ab is a crosssectional view taken al ong
F ilne A—A of FIG 7(a): FIG 8(a) to 8(d) are
cr 0SBHG 6d$ h it iliusemdng the uemstmtiimgof deuide §0@ m FEG. 1, wherein FIG.

5(a§ir o r%xgt v?e{v? 6Ff ﬁa% %Edet PRs, @p@l‘i??wgﬁt ggﬁ%@%ﬁﬁvﬂg%% aB(f']’ FIG. 5(c) is a
Crofs- @ctlQnal Fie@ ta@en dm@g theglslsssﬁatﬂfﬂ:gﬁé(b)vl ew of a

pne UF'K? l6Gs QREIs8LsEGioRATBY il @krafife the@ohsthichien lof a@Reck valve 500 in
asse y state according to a second enbodi nent of the

désent invention; FIG 10 is a view illustrati ng the
CONSFIGIGtik QRieH ilﬁlsﬁittﬁIgQHe 2éhsafictidnGf Odrilivblenckiin FFG.Q, 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 line A-A’ of FIG. 7(a);

FIG. 8(a) to 8(d) are cross-sectional views illustrating 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;



10

15

20

25

30

10(a) is a front view of the piston, FIG 10(b) is a

top plan view of FIG 10(a), FIG 10(c) is a bottom
wovimswezs9 FI G 10(a), and FI G 10(d) is a crossSPEEER2005404075

view taken along the line 3-3" of FIG 10(c); FIG 11

is aviewillustrating the construction of a sealing

support ring, wherein FIG 11(a) is a view of a

sem -circul ar piece constituting the sealing support

ring when viewed in the top, the front and the bottom

respectively, FIGII(b) is a cross-sectional view

| 2 FlorLORH vigw g e Seuhictipn of 7 biten 20,5 it Poyherein FIG
10(@|cis aif@nt eieos d'ﬂtﬁ?e pistondF1G. $06) s BtopiplanreewatfiFiG 0@, FIG. 10(c) is a
bo ucg{‘l;fit ; “ﬁfgg{:‘v gtécg?g?'@fhéﬁé’%{b’ § s%ég%g%@gﬁkb%ﬁntahﬁ the line 3-3°

of KiGi YO(c)FI G 12 i s a viewillustrating the construction
of gy ldﬁ aQiewr dlﬁsn%tug‘ﬁl% rc(Shé)?ruEﬁ&i"l otia’zée@)mg %@oftrrﬁ@t wherein FIG.

vi ew of e gui to l'an vi ew g

11(4r)| isa Viey( af a sepigrircpdRr pfece SORSUYHn 2 sFPRariip Pl viewed in
tﬁé @oaeaﬁa thesb@ttdiﬁ %@&ﬁe&ly oFl&l 1wa;\45 hadtess-sabtivinl view taken

almila ﬁ%e of S Ry Bt S 5 it A Cpgzacon o a ension

spring eandi FIGF1 1G&d)Lis @ajiew dlwatrhtingthe vorestvuctiont ¢ jeelimg suppp1Gring wherein
t d FIG 13
the F%n(’ 215‘“%“% 1ek%§ %?f(%\g:l&ylsoissﬁl@%n a(fn%h’ ? Ee line 7- ( C) of
FI G HIS( B2 ;is BI&w 4llugrating nl@mqnstru@tqnaqf #guidpof FIG. 9 wherein FIG.
12(%)‘%? %)deh‘E %ie@&‘op&e %ufeféc#l@ @@ﬁ» ¥a i%:g‘?pla% ViSRS, Fz(é‘; FIG. 10(c) isa

front "view. o head,. FlI G

bottegt ViEM Qi Felﬁ H(appnd Fi@(lgf ) 1p;[a@ros§ gfg)onplswgw t&kegl Aong the line 6-6°
ofchpggc)sectl onal vi ew taken al ong the line 4-4'" of FIG

Che HSe0s anievoiieE b 250D Sh8dole o I6h5; Merein FIG
13 arfek vitsw of the oint, FFR.G3(9 ing bottatiey of EIG d3hamd FIG. 13(¢) is
a cr% fgggﬁt\ue% mk&?ﬁgé\gﬁl%Q%'W%?H@ng)gher ein FIG

a view s | ow of nmpresse ai.r %I‘ .
t he |114i19rfgvmmuumneg thegeastistipR Of 8 hagh heagof FIG. 9, wherein FIG.

14( QEE%Wﬂt%éW@f HeQAck ﬁeaae 'FIGF1|4 ) i8 B MaltomSview \oif 8YG. 14(a), FIG. 14(c)
show n flo of fﬂ@é‘ibhe upwar d
is arFéﬂ’ﬁérFé?ﬂon@ VlFWé @ ? ®% 2 view
showrig 15 he afckmseétlommwsﬂesiraang ticooperatdndbstateanf dhe pneumatic
ton
opeﬁltg&ﬂ%pmgr %)rxi cﬁ;a(F lgn%gfel;‘lg 930?110%.1%1% t@? géc%ﬁ& eﬁﬁgaﬁrﬁtﬂ?bf the present
invemtican whseenblG 1S(atie aateoskiwigg the ﬁowmfrcdm@rﬁﬁm Fpfar The drilling
wofll bdfbfe tRE gé &afior O @Q?ﬂ%ati:cl cﬁ)eré’tgd he?mﬁ@r $XQ! BRBYis a view showing

thefllaw, 8t g(%llm,;/rﬁ@\éél i fepMsupherd @ﬁvwené 0 ﬂi@f@?ﬁﬁ?"\&@ 1¥c) is a view
sth:lﬁ HeTdw 6% cohBlréssed &ir Porfth@adwinv W nvetnat ¢fithé pistonf| G
LS s ELE D e B gk i
in 5 dSsernlly Slat act@iding tofaltkird &@bodimantéfehe plebes imaniiony t he
CONSEidGy I1soa{]n &fplo%eg%gﬁp&?q'g viw & #G. iléi wher ein
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 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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FIG 19(a) is a front view of the back head, FIG
19(b) is aright side viewof FIG 19(a), FIG 19(c) is
WwO0a0mres®9 secti onal view taken al ong the |ine BEBKR2605/004075

FIG 19(b), and FIG 19(d) is an enlarged view of a
portion Ain FIG 19(c); FIG 20 is a view illustrating
the construction of a joint of FIG 16, wherein FIG

20(a) is a front view of the joint, FIG 20(b) is a

right side view of FIG 20(a), and FIG 20(c) is a
cross-sectional viewtaken along the line S-S of FIG

o8 ki, BB RSB S RS 118 FIG 190 s am
enla?@afﬁéwd)fhmnmnAmFI(bd:%c)jrl Iling of FIG 16 according
wh e?FeIH1 béqtgn‘gg\g ﬁ?s@x,taugéﬂ{eh&) %ﬁ&ﬁﬂtoﬂ J"ﬁ)‘?xﬁt#m(i 6, wherein FIG.

VI ew S

20(a)ospriveg eitvadfithe nmntt REG.@0(h) lis mgjehiotide ﬁewafé Iﬁh@(a) and FIG. 20(c)

is aQ:p@srs %Eét%a 1e\§v|18(eﬂréfdﬂ§qﬁé Hn@@-@“ 8t By, bgoBRand Fl G 21(b)
Vi ew_showi ng the f|OW(1) % ressed air JQ
bef OFIGL has A SEAsFraeqtignak viewdl ‘ﬁtré%l theopgratiopal at(’&)f the;pneumatic

ope?até’d EMBpWr RecK ddlihg oFFI 16 @B&Urd&ﬁg @sla ahird émbodiment of the present

strl k| oi nt ter asce
L RO b ey M BIERET PRbBRsf iy, e ailing
woﬂ:rbee’ml the apermmméf thiy epngmdtzerapemt@tﬂlwnmﬁe F1G.¢¥1 ()He a view showing

?foesep éorré&%égsgg & ?‘QC?V#‘IJ&%O&? ‘?he' eﬁsc&ﬁﬁx%sé)f t%le :gn?s@oﬁ’\"ah@ FIG. 21(c) is a view

er enc raw n
shofing thedhivodf eampregsed airdomnthe §@ﬂﬁmg ahesien peint after the ascendmg of the
plSi! gpl emrented with a concrete shape and structure of the
fool | owi ng conponents. That is, in case of a pneumatic
operated hammer for rock drilling in which a piston
Best @tbdetfor Rasying buttth@mvbnﬁorﬁoo whi | e vertl cal ly

[j relc : ﬁ{)}%;e%{l\%{]p%q Eor& 8? %: da emb Ql% ]?fgﬁtihp fvehtlh will be in

detsit piven evithagfed:nee tdnattduhedxﬁrpwmgpor t | on of the casing 100
W' t hAE %ﬁom (iJ§ F‘?Gafj 9 %&dgﬁé}% o tﬂ@wbleeséi]th{féiﬁloﬁ Up E‘Jn)ﬁlemented

conpresse alr ’an an I NN space
w1thea: eoneretg shapshand styegtwe ofghe tfwm@pa comp@awa% &bt g in case of a

néi‘aﬂ%g %fef%&édﬁlénlﬁ}ﬁeﬂ ﬁmckﬁﬁfﬂhﬁg it ‘Wﬁlcﬁ QQﬁ&oﬁ abo etriked tabz\'.lttton bit 300
Oor a col Sprin a

while godally Fostmorasban o SaBoatiebcosity RN b (oo e Pty js caried

outi # b&dk Hvall ¢0@ is&cﬁ:fw-bﬁ]@gpd siithnh@ifher portion ok tht2@sihg d A@ svith the back

he ag;h ﬁ}ggl | e 31& %Isrhsltuﬁglyloqrc%hl?ﬁ]es%ﬁ]cpaﬂ ?n(ghﬁ"ﬂﬁl%f" ﬂoﬂ(‘iw space 420

foryeczivigg m@hed@vatlwaﬁoﬁ therepi. sth guIQg@Oanﬁertgaeermthdhe Jover end of the
che%PQ/afVeeS lg}yﬁ{éﬁx?sdoif 3 Qgﬂ gﬁﬂk%ﬁhﬁﬁ?ﬁ HSiried suGh Wt éﬂs shaft portion

I ston an ton hit en. they asce
61 Giadeares o And rf‘éraéﬁsfrqv@; al HeRhele 9@@@@@1%?1} g E@’Cﬁq 0 formed
1nte?x'£l G} Weth 4 BusHihe pbRidn 1400 rdliﬂa)eecabpme irdef lpehplliieﬁ'y of the lower end

AN R R ST TR -

beilg ishdkien guents &n axiakplhpafitht lpsmrsamitlmﬁené)lt W\Hmlrthcsh@scend and descend
in trﬁn %gﬁ&t W 029 Qﬁﬁx?rié?sgd h@ qg:?fnﬁ'fﬁnc?lldﬂ o) éigééte\ﬁ' th conpressed

second step of expanding
var i Bibder the nrm\@ssmdwm r deivingomethod iof Biegmenmatie eperaigd hammer for

roc®! drilling comprises: a first step of waiting for a 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 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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passageways fornmed between the piston 200 and the
casing 100 to abruptly ascend the piston200 in the
wo caionzgo and a third step of supplyi ng conpr eBEBREKRIS/004075
to the piston 200 positioned at a vertex point through
the conpressed air passageways to expand ot her
vari abl e conpressed-air chanbers between the piston
200 and the casing 100 to thereby abruptly descend the
pi ston 200. The chuck 120 formed with a bushing
portion 110 is screw engaged with an inner periphery
he | ower .en

20 ghe) Fesitsh 2 A pieh of Sy IBE SoEEER i O,0F girga 200 Bositioned
at &Overesppoidi nrotigh ahé eogipnessédriaire gassygaviay's ctou ekpahdQothar variable
coné%l}gsgg 1rn§1aé1%gﬁapg\&£é?f{he C;{IHSn Q@ﬁ katnﬁetﬁg cﬂgg% 19078 rt eby abruptly

rhe ure has nter
deseend thepistm@®y of conpressed air and an inner hoI I ow

S paoﬁled'agrck-lib@ fgh'l'léiiiewﬁﬁ) Q B@mﬁ%ib&nﬁdl 10Gs ts&%w'—é’ﬁ@ﬁged with an inner

OMIspace 420 of the ba su
peripRsE b s Q"Yﬁfb"élde?@ﬁ@’éd’ i tRE <gFIRe |‘3’ ot ahd ﬁ%tpéﬁt?f‘ PP pyertically
recip?&aﬁ:@%t}ﬂﬁ? aQang-Eh:@n‘éﬁﬁﬁBln‘gdb ‘d&exfg@@hﬂtad lbyctlaé thuck 120 in the casing

IOOCe ﬂwpbtézﬁ 6)8?4 4%(?1 Psoflfm‘a(ﬁ;g Bg'ﬁ %g%%tgre t%at has a center

holad0 cfbnsuppm of canpessell clircantlléh fomelr hcbibow rspane 26! | fﬂw gulde 600 is
fastrsggad: o t Omgrni/ P&Fovp ?ﬁaﬁ:eh%dotzl?@ bakk qiegd 4 OqH sha&P laofqﬁﬁlon as to be

I C _oper ate hamer
engagek mtcgrhlly 99 spnaramlyawsténvbp ybagk dead. ac cldedehegk t"él"zf 500 elastically

! t { I 600
supﬁ)bft@& la?mégﬂl sﬁgx?ge 53;); is ng’s%gféﬂ%t%ﬁﬁ cghﬁMQﬂ)‘pb %rtglg@f)ﬁﬂfe gﬂlﬂle S0 as
to qpsn gad gloss thegenter hole 410, the 4 ét}qeb ch Space ngx&% él?]l&e ad 400.

poir t FFZ% ggﬂ‘s ainhe l‘o’ﬂ&% T]if)grsﬂs&ﬁwe ateviDof larrgxedﬁ@tlc bperatetl datnmer for rock
ve Q
il 5t L o AT O B
and Réferring EF1602) theve arecshawn tiecbaskhead 20} adapterd 40 be mounted at the

1m§yéé@%%%{;'€%£ Q%pc‘ﬁ‘ dld &r@%@epﬁx"e claﬂbg 1602an @hﬂl@4§u §he check valve

thrs case, .the pj stan

50 @0plug @10 Hbe cril skring §30sdantedito ks meunted gk innep holgr520ipf the check
valG@%O@ %nd0fe gafid do0eroRHéd Anthb 'ohte3 Q)@rl do8ufiab tHeRdf with a stopper

Wor on\Mththe
ol 682 B R R R BT et oot B 200°8ha the chuck
12@xuateded the 16Wee et oﬂtlreeéaerngnmé) nndeha buttd bite3 0t pforming the

drlﬁilj% h‘%ﬁ%’%o?‘ég‘% tg)etﬂg tcsgisﬁ)nsaﬂﬁ tﬁé g%‘ton 206 afer SHEwh, %}‘E‘Jeﬁ‘éﬁ numerals

a bi al ner rec erence nuner
whilc'h(hrd enpexpdained D FiGhg, a sefershes mrmearah Ur%dqnoteﬁ dwskiagol3Psdenotes a

stog rt%fe?ér{é% rmﬁﬁe?zg 149 ?e%t)‘?e"s &6ie r&hﬁ'ﬁ@f flce4Q @&?&k@%mneral 170

rooves, and a re erence nunmer al - 650 denot e
de@tt%’pfﬁ’e rmﬁ, agefessien gumngial § 80 dendieron bYb rH@INeh§AGET tfhpe numeral
346 BéndiChu t 8bo¢&) andh Eefg&nb&nﬁgé‘ﬂaﬁ@ﬁ':()l Igdﬁésraaﬁer tthreallowing the
ructi on o in erein
guidp G0 85 e’}gég“éI ‘F’f%ﬁ’(eq\?ﬂéﬁ?%f“% he back head, FIG 3(b)
i s aFIG.ghis asviehe iNuserating tHel dBnstBictipn ofimdabk ﬁ‘cadg{(lib inidGal, wherein

FI‘% g Sis isl CH %@&@f‘ﬁ% chi(%%gcp P%Sﬂ@ i ggg}]ﬂt Qi? §}$§/ %PEFIGF ﬁ@ and FIG.

3(ch mcmsmsactaomacb rvmdtakw @lomgﬁhleébm §y$ ioh FLE.4b)- and
frusporegns Cﬁleaggflﬁp Sna Wokidd'8F thd b&ANheRDA0E i¥VbihedNin a hollow

ex] sting r ot at
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



10

15

20

25

30

pi pe string (not shown) that is supplied wth

conpressed air. As shown I FIG 3(c), air passageways
wO040%/062309 di cal |y communi cating with the i nner PODIKIR2005/004075

space 420 of the backhead 400 is closed at its bottom

end (the right side of the drawing), and other air

passageways 406 are opened at their |ower ends so that

it can fluidically comunicate with conpressed-air

chanbers 220 forned between the casing 100 and the

pi ston 200 which will be described later. The air

a sage 406, a e arran concent,ri y at r guI r
real 0 G 0B Bt 8P e SORTHE Fole pAAG b e s
pas§dgehra3?s 40(55&&3 @pesl dtahdiclosyeaends sopthat it nmwﬂunﬂhqplly a;dnmun}cate with

cor B3 (R0 bl Basle oAyl BEREh o i wi
be daseiibedllataer ends and the air passageways 404
f I udigabil oo ﬁ’r %chﬂ%' e a‘PfahEe@c&ﬁ%@ﬁtﬁEalBD herefdfar Vhtdrvald about a

outlet apertu 4 are alternately rane
cengrahwanof thechack head 400 in suchrg Bishion 38 t b P apalit figwardly radially

fromﬁ@ oﬁl@ﬂﬁerﬁ%ry <gf the baBkChead (s(;eetﬂlama))ed 1 thid mb thh a@©assageways
eads orne on I
soehenE e [ Rt HEINSFE PRSPE U AP (R Rt kOB fcating with a

cenfdd (ho&mma ah batjetapertera gdd arevaltemasaly amamgud@adsemmaﬁh Also, the
be des |b I r t r a

ol B E S 4001 it ok B e

threeds eve Emped emethc ouger rpstiphesalcenrfagenof an inEpmodptepardom et the back

hea@4B03b REA tﬁe@r dal? %ngd'g%\%lﬂ‘gsckéw tHréddR wicHPwill ﬁ@ﬂ@cnﬁid@aﬂzr formed on

IS&VIeWI Iustratlng econstr tééono

the pwer greriphealisurfape PER Afopf end ReTpN; Fvie 1) EW‘EEFWT"}‘?E"‘gemen‘
A ré’ﬁefetn@@nuxﬁé@ 40%( \bhlch$s ot lekPlained hrd&le\dteﬁ)vmgﬁndﬁaﬁs Zfiahole.

ZI( %Fﬁé ﬁds Eggﬂ]glé %tr 5 ?\é{)/t?es Of ¥ fS %x%fg}n 20? Fﬁiq wherein FIG.
4(apisSi frot v&'dv@of thelpistom) HGo(b) sa rlghh elde srtqrvuef | 1€ 461‘) klge4(c) is a left
sid® V?e‘i&pgf gﬂ% 4{%5'1 gnc? Eﬁt} Qg%fﬁ f&%@se’cﬂo c?'l] Qlevé' (ﬁ)an Qﬁﬁl Eihe line S-S’ of

taln outer I anet er

FIG dif)eto showethe imnep sirpespret afcthe mistas 200.| heml@% as éhown in FIG. 4(a)

has@& l:éﬁtraptgl{a% Wig a%ﬁhﬁ%u@éﬁcﬁémé’cb@l(%ﬂ faScekler hB% 21@§peafwated therein.
reat er centr.a

e outer diamet of ,th
In Gl POT B PRV QT SIS - B2 13 B R, Hppicipen the oute
dlahfétdr ﬂl@ﬁ the fcemtral ghft aedoinesd inkhel effashivn @ago dhdifferent in length from

one, %rmth‘lé‘ﬁ‘ 9 ﬁ'ﬁﬁg{%{% tr?g nsgg‘\%rlc)) (5II] %&é gls {Aﬁenﬁgto%% i Iagglél%fdhs%%fl i effective

sealing ftnctionrie pieidedcehilt minimizog thecfriction fresigarsetahlinoantact surface
bet%é@bgpa%% 'p%ﬂﬁ)ng QX%E% dﬁfefrérﬁ oGtdy dpa%e@érs @1aReI RS %an and the axial

axl a ortlons aV|ng di fferent

portiope having dfferent mner dameteas €3, Gsangb(3, 38 quea%gm cpntact surface
betSdbh BfeSixRE PORRAS hb‘ﬁn diffdrerf? Qirfek @Afsndaay RN gRQj RS aﬁdERtl and the inner

Ay g e s B, A B 1 o

chudkel 20usidi thg cpgng i100, thd@by forhlirg chmptesébﬁ(hlachhmbees 250 between the

ga3| gg 100 thereby form ng conpressed air charrbers
]t“?/\%engt he piston and the casing. FIG 5 is

vi ewFIG.15us tar\acw mlglstm@ng:mwnstmctlen ob gaidgi08&n 0. 1 wherein FIG.
5(d 'sta frémt IE-: zfdxé% F ESSW R adidht oiab vYév@M\prfG 5@? and FIG. 5(c) is a
ri e VI ew of FIG a),
crogﬁgpcpp@l VERVE § pga ng the line S-S’ 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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cross-sectional view taken along the [ine S-S of FIG

5(b). The gui de 600 includes a shaft portion 610 that
woaasanzes to and retracts fromthe i nner hol ePCLEKR26H05/004075

t he piston 200, an internediate anvil portion 620, and

a check val vereceiving portion 630 fornmed at an upper

end portion thereof, which have different outer

di aneters hi addition, the anvil portion 620 has a

circunferentially extendi ng outer peripheral edge

portlon 622 formed at a |ower portion thereof and a

B X .
diambtersugfin heokdgiod] 2hé anwik cpartiar 626 has 4 |circuinéeaentially extendmg outer
pen@aﬂ%ﬁpéﬁrgg}toﬁldﬂ 6 i%nflgd:ﬁ' Vlggfé ﬁk?]l"nSn ﬁ%feoqf and Q%to%B%le 640 formed

Iving portion ortion
on the outenperiphesl surfadettheregl. adhashait parion 65 10 bass %F%Fea Fhrg)ugh-hole 612

forth@ FRAeiR Mo B dRME CoMfunRARY aith SUfecaivigt hele e éiDthE hﬁhéck valve
when it advance t nd retr from he ce p
recaE MO0l s HIF S5, PoRAR § S0 37 Brorauls rf ula? grooves 614

amzillynfdrmﬁﬂ (ﬂﬂglel’rb\litbllﬂbé@;ﬁheml sufface ftltdrﬂtfl snthat véensit adlzmces to and
ar.e .achjeved, s n

reufF 601 LR neieR iy LONSHY hirop a0, b islon 1 € galing function and
mirpmizatiom @22 fictivhe maisiahcpare iachiceaD simgtagesusiy. t hPeghcularly, the
c1réu¥lﬂ§'renl@aqg Q%@ﬁcﬁh%%gé? PRfpheRD eé%@ Bitidn"6202¢kne %dll 4}99‘[1on 620

ncavo- convex e genen re| ati
engrpes with nainaetoperinheral icgaalporianA s Pﬁé‘%"f E%qkn’@eafih 5ot Big. 3 in o

corfBRSLdTHeL b@gag%eﬁrfeiaﬁfﬂfs lve 500 in FIGI . The check
V. e t
RN N MR AT T S R W

FIG. ncl udes a seating portion 542 formed with a center

Eglnteg?sza}ﬁcg aﬁle dﬁd ﬁ quﬁ({vﬁﬂg“}%&%g g%/ g[)fé[xggreﬁqg\ée%ﬁ&eart check
valee, &l ioventivbahedt wen 60868 udeara jegtingaporyiont}fa famaedl with a center

holP354 bfdla géﬁ’o el gﬁa%e 343 lférfﬁed%ﬁ@vm\é IcBitePhdlb, 2l a head portion 544

surface i.ncl 1 ned upwar Iytovvardlts It r al
covgredawitp S12SER USF EleBlin; Aob warepEh iR BT URT i includes a
skit|536 hhﬂﬁg HARGt Surfiep 598 inclibéd tigwirdly tawatidatsdeatralsuxid dtan upper end

ro R, Sk Sgidn 345,45 BRI SRR o damerr

smalter ehpmathhy of frecskiit éﬁérmdfarlangetd]homqntallykgboue e skaitrp46 in such a
fasﬁ”tor ug?ﬁ rgee 1&?%rt<1f%‘g?%cgd %‘értt %\’efna‘ihe sﬁﬂ'{agfg c‘éft&’iﬁéqlsstﬁfcte' %‘ﬂlat it has a

asti c Tubber ement

raileshapedectossrsectinnat sipystire. SBoadditiang thelastig rekbenglgment 560 Covered on

thesslugﬂfrt 550 fs%ﬁto@@e@l toHabé Q%ﬁmﬂﬁurﬂw@@gi eholiab@ bl £hngM phrallel with the
sl ant surqgée 548 of th 546,

SlapigRHRes SASPILRS FH5T 0 A SBIOTFSH TR POTCBL T ot lfipferentially
at @lovéer | e@ugortistthRaof ii® Budhhg fshioni 48 ﬁl.hbhprajefc&dl'mm\mrdsf bpa certain

ted t h f
PP T ML L A OS5, S e e
eletnent M0aatlithe sladisarfac felﬁmﬂtheslﬁad @nmomlﬁé4sl ant surface
548 Pf: G Yhe a@%ﬂ 11919&5‘& he éélnstﬁ:xl:@ n of cfi 311 ]?cl‘{ﬁc?(vi’n FIG. 1 wherem FIG.
ri

il lustrating the cons ruction o chuck
7(a) js avfrontvigwrpighe i) chusk,aF 1 e it p aighb side e pf FIG 7(a), and FIG.

7(c§ héjﬁi%rosF IsGetiofaDViewS taked lafh thé GiRe \-SVOPFIG! %), 4hd)7(d) is a cross-
sectlonal Vlew 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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7(c) is a cross-sectional view taken along the |ine

S-S of FIG 7(b), and 7(d) is a crosssectional view
worele®n2zad ong the line A-A of FIG 7(a). As SROWKR2005/004075

FIG 7(a), the chuck 120 includes a bushing portion

110 and a casing contacting portion 112. An

i nternmedi ate portion of the chuck 120 | ocated between

t hebushi ng portion 110 and the casi ng contacting

portion 112 has a bit retainer ring nounting recess

140 forned on the inner peripheral surface thereof and

conpressed air grooves 124 forned o e inpner, . . .
busliag IPRiemal 0ot e CovRG PR A0TE e Zty@ a piytaingy gige mounting
rece®$ 180 GuvmedrorHhe inflériperiphdrel amfate thecanftaad tdompreseed: dioigrooves 124

112 of, the chuck 1 ' i d :
frbifof e BRI RIS AR FIL 0, CAIGLBPMER n i
7(b) thehcasing aehiactingortion bE? efthe clnckpl2Othas poirality of gyidearooves 122
fonﬂ%d Q?Effé' {&her fHriph¥al §ﬁ'fa%9 tipedf ih RECHIY EARioArRQY B2 sga_&?ed apart from

si'i dably engages wth a plurality of cirg m‘e(%lg i al th
onepanothen git gagulan interials.esq, that the ga eb@?%@énl%%héh Fyaslé%ﬁges with a
plu@Htyd8f remeSentthd pﬂétrﬁshﬁlts b&lfclhﬁiti’elialdrrﬁii@éﬁ ill:)letvaaen the adjacent guide

congayo-.convex engagenent rel ationship. Q) i
o Yie SRR Lo BEAT] Fyp B T FB RSB LB FIG 76
is ifitehdddne rmorengsilyoshiw g foematim df4the ditcretairer cimgpnewsing recess 140

[ r groves.,l124. T espective conponents constituting
andthé colpRrEsstd aFr%r/%Vr??ﬁ%)riT as described above are_ assenbl ed

wi t HTtenespactvh spmpanentecorstifutingribe aseseronrentipnpsalesoribed above
are %%ein‘%@dﬁﬂig?lbﬁ DRufdr M #36/siBBRLUEhbHm R FIG 1D ifpdMRint the finished

I roc Ing as shown.in FIG 1, var i abl

pnegBge epgrated diammaetaiep ek e sty ‘é’r@r&g& Vbl ggpressed

air Eﬁ@nwm? aAd)Qs%aﬂ: fomecpblstlween ﬂQ:Ocaaﬁl_gib ]m)é)tafiﬂ the ipi/sitl\crbxg200 as in the
.process o whi ch.wi,l | .be, described |ater. w, a

dﬂﬁ%?@ﬁfﬂ%fﬁg‘ﬁs‘fvﬁgm gegﬁsdmsﬁ%g’gcﬁ ving process of the .
pr esow, & mearxphimedcamctirergnd theadifiving tpreceiss of e pregent invention

AStr uct ' [ i.n 1 r@ aft ith
e 55, SRRl D156 B S0 S i
referenpertaFG.8r e onitted if necessary for the sake of

avoi Qi P, 1) Gefcifive SeRRneE nifRra3ABR SrfftRd N @ecdibdrRIfot the sake of
A _hanmmer drjvi process in which the pneumatic

avoigiag theecgniuionet tag sanpdelsrense AEmerlSent i on per f or ms
r ot apihammes tdiividgnsroadssl irdivhichi thg pheumatientperatdd hamrméradf the present

o SR RS L8 e RSBGIEA y  B somcoion o

art.dr Actordinglys thenetational farce of nbanpresmatie , hammaen fars rackedrilling is

gen%%ﬁé@fﬁtaz{ kRt :,t}ﬁf)ﬁé},f thlis Bl% eﬁﬁlah%tﬁgr théeof Ri11 bO8mitted. ~ As for the
ent 1 nvention, the rikinhg h

pres st

orce of the png tic
presentniiention, the skiking forgeryf the prrmatisthemmes fey, Eaok airifiag is generated
in SRARMBHSREhREdsed 8irSy Ripplied td thetifgidé bSihdeasihg tireugtatiengnter hole

o100 ke 0D A0 A0 et 00 P et uron b 300,
whivhtwiBM2,devdribetl heteidaftoebylsepamtexepsher ei naf t er

; by
2 grSJ: alt tzla Sﬁgggéﬁtéﬁﬁ?réagll%ﬂﬁﬁgi}%eﬁlﬁgf %?%W H'FRS. (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 points) 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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200 and the button bit 300 are descended by their own
weights in a load-free state, in which case conpressed
woaoa/06r30eli cat ed by nunmerous points) is fed toPCH&R2005/004075

i nside of the pneumatic hanmmer through the inner hole
210 of the piston. This operation is a first step of
the driving process of the pneumatic operated hamrer.
The first step corresponds to a |oad-free step in
which even if the pneumaticoperated hammer which has
prepared for adrilling work is supplied with

ressed t he dr i ng..xwork i.s. wai t.e but .
onerid feR e Woh hatpiemred o gat el STpniEd auffcoudiisged air the
drilBhg “&)h:llpﬁﬂ wailed hfrobughldt perfomndder Ihohie lddbfred stepethb aokpressed air

supgl(z%fj Ehir?]\&h téglrcﬁé)tgre §01§ea { prfetﬁé Bh& ﬁ%&thﬁ) Sﬁg&né’saﬁhg %rg%g\Qre of the

portion
check valivars§6 cdibutinglrgaingt siscas rortiong440 endrheasis elischprged o e outside

alo&%l@@&ﬁhre S8 %&‘8&)\% ERhE I Yandih %%%Wsa@%a% hed Wﬁﬁlhe inner hole

e plsto to a di schar | e. of

210t ofdhernistonio Bidischares MR ne ion (i@ priae ¢ pixion 7Y and the
but@)ﬂtﬁlpm(bﬂéscg&paﬂ?ﬁ%QG&t@ﬂﬁ thé %W&ﬁﬂ)%ﬁﬁos@ﬂiori B their own weights, to

nost pasition b b
thesPy o &mu@ﬁ{s@'@véw -eqrpthe apfed nalts A SemkBe gty
a stAkddond seplof die. drﬁlwcmis of the pnéumbm: ajreratéchppmmer corresponds

to %g Cl%g S}élﬁfl t teh% n %Hg%géeﬁdéj ?r? hﬁéﬁ%t S&Oﬁrt&%f %ﬁﬁﬂq}?e pneumatic
opepited bammerdsscéndg ustikip reaﬁhféﬁh@ feillipg eulifmeu witly herrgiation force and the
cmx\t;’&)ax ,':l L ﬁﬁi bein g@gﬁplﬂaﬂtﬂ)} the Hn[lﬁ@?\b@rﬁ dNBoWhiih FIG‘ @(@Uﬂfedﬁlﬁon bit 300

ero force andthe conpres ed air

anch P08 20} atch ushed | Bion PVEIE LD Srfanal i hE gpipressed air
sup%){}i&i ol tthe @n&h%atﬁgﬂaxﬂﬁér e [es bawide0sy ar eonppredser is fédto the air
e b i o G FREEE b fpekhend 4

andclouipe éds supplisd tedutled apértures 234pefabe pistoan2000via an anlctmperture 232 Of

the%&stie ullagzl ﬁ%g&gmﬁgféﬁﬁw ltt}lelcb\sﬂtlgf%% N %fgiﬁt?alg{)asgik%way 404.

aper The eynpressed fain is aipwiazdly and wwar@yw ewﬁnét: HpHie; epmpressed air
chagﬁjfer g§0 tgﬁgtrh@ {ﬁ&ﬂ%ﬂd abudll 4palnsd/the BRI 300 ler!iot\jrfe ﬂébvérhﬁd portion of
thechuipn bR Apiis AEah e AHLPE RO SR IEh 1 Sas3inh §gpeps any more.
As tah@sulf,) MRy esifpr@ssed raircis &Isrbzﬁfde& 50 a ditettidrhevhpiesthe piskBD200 ascends to
Corﬁl(ljl}l? ?O%%al d 1tsntﬁ é)ﬁsg(zeﬂ ? t ggecgmzinga@(%na%l@?se ;&Yﬁ{?ss%ggways run to the
cordpricssed rajy shanitmese250 dhﬁmddaby ithe boewtinsralieselthe eanipg 100 and the
10\%&9 re‘ﬁd d%‘sthéel \Rkﬁ%ubé% s& gt Ciﬁ’é@&ﬁ%x%@&éd%{ is §u ﬁE@Wﬁ&' ddinpessed air

pi. ston 200 ascends t contlnu to
chashssn ase He pirgnd rthqogmd%éwed% dhey compressdnpiF ergj fo thereby

ogg?ftgig é%dh 1HB pistorl %‘(ﬂ) C mm&ﬁﬁéj ftli’e{ ijiqsc EMBAP S the %)gdﬂon ((:jontinues to
e hernetic sea 0 cas .
e b Bl Bt 0L 08 e DR SR ot of
theaiomplr@scsiaipiol thel c¢mp1tek1§ed anrhaabae @5@hs stovanindid€s. Bg0) and 8(c).
ex paﬁg}; tgg ﬁné stc g??&gﬁl&{ of 1€ %9({%1(%5 ﬁ)%dana{)vgggqﬁé‘p&ﬁﬁressed air

to t acce asce
chiies 20D qmses Hisosigle Sinlinag? bolerkid Apxloonmess itknalds of éheppiston 200

thr&?hbtl‘ﬂé q&gpc?lé%gb #J@)éobltt ﬂh@tbaﬁpﬁéiduéxﬁ 13 ShscRhrgbd € MleSduldide through

errupt the t he co

theadipchargethele &%ﬁrgf ﬁ@s@@oﬁlbﬁt %Wa@?tiéiil§at2éé’3’a?§f°§’ﬁ BWRIG rﬁ‘g so that the
prevbftfon S(iAd a8HAdRHECOS 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

10
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During this ascendi ng operation of the piston 200, the

air wwthin the conpressed air chanber 220 passes
woRbsmazgeo t he i nner hol e 422 and the inner hol BCRKR26(5/004075

the piston 200 through the air passageways 406 of the

back head and is discharged to the outside through the

di scharge hole 320 of the button bit 300 as indicated

by arrowin FIG 8(c), so that the prevention of the

ascending of the piston 200, i.e., a conpression

ef fect does not occur i n which when the piston 200

ascends, the ai re t hi
o S e SR ORI 1 B AP0 SRS Btermines
ver2RQointiby the stcendiaf Mnextix en stowroinaFI6k 8 tserthitrthel sw pasion 610 of

the &gﬁ h%(?)y {' % 1%toﬁ§1% eiﬂ)% (I)Ij(t)lﬁff é)%dfi‘e ?rﬁlt ﬁﬁgmfégoﬂgglg I%@t()ﬁ o block the

passageway frg supple of the rcpmprﬁssﬁd aitia thmmprhsﬂe@ aiy gharpbert24Q.

pl StTBrHeEéh lb?i‘éh?' s og@lﬁﬁé}g@ﬂ\@% £8ndSHGPsHthe hahiRr dr1v1ng process,
npressed air npresEed al r ,chanber 220

the dasenarial sveds,oF Hhes SEHER A0HD nd, e PREOBCUEHEE Of L5 ppmmer bit
corhR€inh BISEE lcofita btV Wit méo@lﬂﬁﬁg suffacd)armaethisd bﬁseﬁ edeantis hammer bit

i L, BT S oy o B ot
pnesln’faflaoperaﬂed haaiminger aad; ¢he pistem 200 erelparshast inky the dess e casing 100.
Thys v\l%e congpr&tsécp ptagk(?i%%wey 8Tolhdd 3PMe Peiiep ﬁ@l@ 451b Hﬁealr passageway

neumatl C opera ed
404nand Ithe mommess@cboauarcélambgme?éou gt othe hRistoRs dEhf‘é\% %lﬁeplston 200

ms@ﬁ &gl lgoagcenﬁmﬁthetéaﬁlp?ékmzﬁﬁsed air passageway is
or e the ce 410, the air ssageway A £ h‘th ¢
and ki sisp od Sarihammet fiyigs prosses tra stHKIS; Spg which the piston

2007 pé¥itiorleB @t FHeSveptex %@ﬁxt idesdends. ane mihyrdasse;e aslin the setomd step, when

d hird f
oL T R o e S P o O BT Ve e o
43(poBiht bocklibad 400 e theqrionsihaiing ctss cliamters B, RAcherhof and then an
ax1§1t cf? c% P1d. q??ﬁ SPRMngSE E!Piﬂl {tBCodpivedrOe 48{@r diameters R, R2

surface of the back head
ancbl 86| maqhgs tthﬂso‘{ltlﬂﬁ @pemwéusfef the aimpassagervan g, Msocoqppressed air is

mtxtohﬁcdaoﬁﬁd BHeScdifpried Qitt Eianthied PRV EfOS tiRl des%@ndlhg rofqﬁston through a

and then_an axi.al portion (,see
clegiaga Brebrmeah - Hh Rl Sl ot dyedod %‘ffe o, 9f different
out%dlématéhﬁfRthnd Rywifltlet pistpe20@ir e 414 of the air

? ﬁ:sfg‘g’%\l‘}\?@ gf)g}]cee ﬁgec l%;%g e?io 1r cﬁarﬁ%ﬁ'er?gg;ig %Qgéd?l%:&’ rapidly to
generate cam Bmd@‘g fored éartberely tdascend ctheeiston 209,  Simultaneously, the

f
co@?ﬁ%ﬁéﬁﬁqglgiﬁ El}eh%ngpﬁ%%é&rrgﬂgggﬁgén@ﬁ) ﬁlﬁseﬁr@ﬁﬁ& #©fbe applied to the

topp s fachcelofhe igiop. 20thdo isiety HoviHe. %Y SaKEE Gie for aiding the
deéé@ﬁ’dmg Eor@@%f Ithe Qiéﬂﬁﬁgﬁﬂ rwhér khe p@togezmr aéseerfily, the compressed air

g B s 1 SRS e BSoRLER B 69Por e taon b
30@ afﬂ)tlﬁaﬂﬁm‘ wadll of the rdasing 200 isiscwsgadrtoegbelpatside thewugh the discharge

ho]tapﬁd EQ sfrl)(ggrii/ I?lg Ftleip gﬁi’l E@Qf?at% B.E?ogffélgét?d?lr alg dlotng)resﬁlon force for
supjn@cmgdhwsmndue affthe Piet0p|2§90n 200. Wen the piston
200 ﬁﬁﬁgl ntﬂﬁ ’thﬂ'c[@teﬁ %mmelaﬂﬁwﬁ ?Pdc@ﬁdw anstélhﬁ‘l ﬁ/ﬁi&ﬁ%e piston

define bottom end of the (} eto\p of
209 desasds: Wrthgicasing 100 in a state where 1t pos1t10ne at the ertex p01nt 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
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300 and the inner wall of the casing 100 is discharged
to the outside through the discharge hole 320 as shown
WO RM6eME3098(c), so that it cannot function as BCT/KR2005/004075

conpression force for suppressing the descendi ng of
the piston 200. Nanely, the third step of the hanmer
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 hi this third step, the
conpressed air is supplied to and pressurized in the

i nner, hol 4 defined by a a n the ress
elsPretileuEy SRD80o0 ARhae e gPERF B el REEARPERATf ppom e
of thé pBuHIM00sstiies ity topaufackldl therbuttdnebiad00 pazhagtvmyfonfshe drilling

ég t he back head 400 so that the bottom end of the

ston 200 strikes the top surface of the button bit
300 Uil ahe wiillingpwiotloismcomplethd; (the sepopdrand tbirdi stepshare repeatedly

preﬂ;rfnleli k) gsc\éﬂci d &es% h@ ton b8 SECARGiABGht Qi ﬁ&{'@dﬁs carried
are repeated to ascend and(%gfcend t

outgysthe yertigal strking BHipEsoraf ﬁ%e pistea agithe raigfi Rberationspf: thg gntire the
pnegﬁianlg)s?érﬁﬁd‘ﬁgﬁﬁﬂegal striking force of the piston and
t he _rot.ati onal er.at h n t he, pneupat | .
oper Aty c?ﬁgn?Fe?ho fﬁ?’% 6%%& t?oélgb {slﬁ@ Sce’ﬁd%ng J;?celnﬁ% at a guide
portith tHereod If(bmﬁ:GGmﬁsme uiRleanobwie $¢@ akbag die guideigmevesol2Riafithe chuck
er e f f or IR th t I
1o | PR pi' the' Pty HerROPNE Bt 36 i8 AR P ar the outer
clmmﬂarenml gmrsm 31§ thereef ina tetaining step 330; thereef 54 that e a&tendmg and
desEé}ﬁh feﬁ h‘:df"‘d‘}é:J H{lt%rﬁﬁtt Bab 159fn?1?£¥@ tootHa 16AEh 8P thetdut@ circumferential

retai er eof hat t he ascendi ng and
groaéese‘@ﬂen b V&Wghlhre&mqrﬁ@gﬂépton bit 300 is linted to

t he Igngé hmedntindee @nteeh §-éledT RickMdval plghesrnpotdurorin which

he b| t ret al e neant.
undepigpind, YeigPe i o BRORLCEH b BRB A S SBDR o Ol fre above
commdeuisgdrdhngi vk e(herees ¢he possibility rfor theebhckdlormawatet ta block off the

fnc‘ﬁ%gﬁlc a{ct{ﬁ&gofjtﬂg pi?ﬁ)ﬁl'aﬂg Stlé@%n?;ﬁ@s‘é@? &P Qﬁzﬁﬂ%@% gllgﬂé With!th9 sludge. The

prewetttion qfdhblrmre@fthattth@ lwlbfh)&féhe pistamad) %hou{dnl%e set to be more
thaH'SS’i ﬁﬂle@ﬂﬁt Bh? ét?f@fe n&t E% saed dtﬁ%fege@ IrQRS' H?/rR& afp Iaﬁd VY §df td B€ more than
vent | i ui

3. 2It§%‘ij‘tg‘hat(0£? pSFIWVHgéﬂ%ﬁ"gEG@"éﬁdﬁ%B 5@&%@? #}e nor e

t hanpatidulkily/edie tpiabdn Q00 ds rfefnesdenith axiidl epiortid)m;nhmmg (fJerent outer
diaé#:{eés r5 [{2’ ﬁ{]ﬁ,ag.? dﬁﬁf 5q %lrag gmet ax&aﬁ tptorllt ocﬂssarg tlI{ El%%c&ﬁ&tt with the
innet Wl sartac)c oiPanethod:luWamhyr spabe 420 of the b@b liead 1460 mad the inner wall
sur‘%c% fbﬁgféé r&o k(%d orlﬁgccgﬂﬂh%w tﬂé fhgﬁﬁgﬁglxs?xg%ﬁ% oo?'ttlﬁéggfsﬁgnflg prevented
duting Hieoaseendng aed dgscerdingefiihisialol thetaby ASESOR Tgipward linear

mdvenbRAWvitkHeh chafdnle 4)? @neoﬁlstbﬁ QOO aC1Fh1|§ eadhlté @Y ad Bfﬁcﬁdihe 1mprovement
e cas 100.. Acc rdin

i nner wal | surf
ovHTOE BRRE KRG i TRE: 5P o eEP T PSS, PR piston is
inctdasedtpaherebyngroeidd adeffeetndimprosingtthediliag svork efficieace by

assi frh égné he p%r d b nti%ap&%g Mne\fmdglbﬁxlétm@thod according to the

cl ea e p| s resul
firstf émbodimenti wprthe epmsﬁtnt 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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over the noving lines of the air flow, so that the
reci procating speed of the piston is increased to

WO bisroetsgo pr ovi de an ef fect of inproving the dPCTKRI005/004075
work efficiency. In the neantinme, the pneumatic
operated hammer driving nmethod according to the first
enbodi nent of the present invention essentially
requires the formati on of the conpressed air chanbers
that provides a rapid and strong striking force of the
pi ston. In order to enhance the drilling working

1nvc;ex{1i{9|§(r:f{r$ %Hﬁﬂj tg Z:g g@%[’rb N nenthmu#l Eﬁ%%;%‘z%gtp&veph iélvention, or
confpoasmstofi simélat siwuctars dreldsedysdiffemint hefenghce memerals are used for the
1dex£t ]3%(%1%@%&8?0&& Eaﬁ(% off a{'cfi g {anﬂ?sﬁ‘&n @lﬂtg o S ?é‘r&il:@ numerals.

e presén on are identlca
eac hAntshewn vin tFIGn 9anin jad pneunessic epesgsed dpmmes {9F goehdrilling in an

assérﬂMg rytzgé’??co?&mg Q@Tﬁ%@&kﬁerﬂﬂocﬁfn%ﬂ & the tp?éé%ﬁﬂlfn%lﬂ[dh ﬁrst the back

erent reference nugera S a
%

f
heal 48 thy casigpbhersteagagsd wikbby Beans, wtdfj% erthﬁ deason for this is
thatG8§dint Wis %rrﬁeh&m gRaBuide bestiap Gf’)Grtfd)\nﬂHfa@H& coﬁiprédﬁéﬂhﬁlr groove 72 so

R T ot T

the gafmaﬁm‘mﬂa adardrice dpe esdbiatipmdenng tha driflingsworkt he back
head, aa;%gklt.':% §u?c% a%rggvel&t&{d%geﬂ&ﬁ%ﬂ cdledrhoRYis 'Eﬂﬂe?i Rtween the

a j 0| the ] oi nt
inngrshdle anwttlml@ﬂguhn@ damgtenel @@rsmrb?qo #nd ﬂ&?n@lltﬁf perlphery of the

plst‘E)H ”pﬁ"gé ??s‘fjorfahz{s vaﬁaﬁgeﬁﬁaﬂlﬁ&{ wall©2 O hd 8 s8fbridSchamber partition

t the top to t tt
wall 23" @psiipwg vejoiBh 0K PRBOGCHURAPR AFioES PRl dmed at the

outéiup'ériphew Bedbf, tid dUsdalifle blifottrfing mogntivy groo¢ 26 foaned just below

e SR S T Pl 5 R AR A v o

describeeklattr.amet er of a piston 20 and the outer periphery

o;r :ﬂt I'on \7\&/'2@71 gg@%@ﬁg%gg(ﬁc}% c{?h%gil(ﬂ%%gﬁ%ﬁblugﬁn b1t|3|0 is formed

withg suppnst gioavied? baviega disgnetar dargercthathibet ofhe BPRGT ATt Gf the center
holé81Rb Qﬁa{tléddeﬁﬂzk Yod 90 regkedty éﬂgﬁg&iﬂivﬁh tlﬂﬁidppbﬂ odvher EFB@ center rod

a support ri
90 it e Mo B gtgrwa:?ﬂegp ey 6 34, e of fGending of the
plslgﬁlﬂﬂ)t donatthé pﬁkdnrm) Slgilmedtto sirikg thdbattonvbit BO bea precise position, and
esc

cotfEed idr R finar o BTG 10 S PR B R 1 or e
buttudritsct thetribsvapidly dnsphanggd alodg awitbtsiydgkar ger t han t hat
of the, HJBQS% Ber Ee* ﬁ%egf) f3ea Cc%ﬂEaWe Hﬁir@ss?{ﬂn 3P fohadd @t the inner

center ro enga support
perijthgea) gur faascoldbhinisrmediptapprion %ﬁreq rf%nloﬁatl%& ekSFﬁ‘b“g support ring

80 gié'réiﬁ gTH@!{&hﬁ suﬂforﬁx{i‘zﬁg 80 s fbﬁn&@ ired dbfighnlut Blﬁpefconstructed of two
esce I Ston

di
SyEF R BEFIRPIEGRs St PoREE: §o0 pie BhEbE  orifder
posi FI®NY isn drlamﬂms&aﬁgdhacons&nuommt ofta pistoar20hafl §G29.1 The piston
20 ?%%tagﬁei elrslllcgg petio ?aﬁ%lpthe%% vi Phe Bﬁ‘a)ﬁ‘le &lsts"0F ﬁlfgt éqt Qxial portions

IS ra I SC
having b referenge didnreterddiand owtertdiametersi R RD H‘q%ngng Péo@‘iéfav@t from the

ref&?ﬁéee(ﬁéﬁmgt@r Rl g?fh'i@&s@tb&\b&n'tﬂ@%epﬁ‘dlé pheFale fistoh 20 %nd the outer

I nterme atedPortlon thereqof for nounting t

peridgry f theppistan are do

communicating with an inlet aperture 22 and an outlet aperture 23 and a pressure-reducing

rmed a pressure-increasing passageway 4 fluidically

passageway 27 fluidically communicating with another inlet aperture 25 and another outlet
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80 therein. The sealing support ring 80 is forned in a
doughnut shape constructed of two symetri cal
WO e16106Z309 cul ar pieces so as to functions as aPET/&RA0N5/004075

ring wthin 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 dianeter R and outer dianeters R, R2, R3

and R4 different fromthe reference dianeter R 1In

thi s, case, .between t of the piston 20
aperérﬁrgSthe ‘%’I?feé?ncﬁélpfnﬁ E??/d agt%f)olué -g%)l are for Pred a
pr esEHGr 1 isnc viewsillngraiag sh@msru@mnf ofisi stiabing kypport ring 80 received
dcr%ﬁﬁﬂ atizlé @an 4 Hcaﬁ@ssio'ﬂl ﬁt EELsiHeL122 RNshodfh RULIGET1(a), a left

ressure-reducli ng passageway_ 27
senﬂicupullatlallecq/ii bmnglﬁa@mngﬂwlarrplm& e engrzed W&Béﬁ%?‘@er to form

an eﬁﬁlu e AN stﬁﬁ?o@ Hhk %bapﬁ[ tHi$ Basé Gﬂle/hghefaﬁdl ‘Péf@&riﬁtﬂﬂﬁl&k pieces 81

enotes a

and; F‘? uAE reigassyl eh é’OLEib ﬁgflsr O’E‘fh SH‘E\bf"]}H’ s‘é‘afll ??é‘chpr)%lr"Fx engagement
relahbﬁﬂn@ﬂ) f(ﬁﬁl&invaﬁﬁﬂuﬁﬁdoﬂghnﬁﬁ-ﬂdpedlnh@ see threcapper dmploses portions of a

i, Gy oG5, B 30 s

spripg enmrﬁmgagreown@hﬁnmwmmhhe awter @tehplnemlosuﬁbpwﬂmrﬁof for mounting a
tenﬁ&pﬁ%rﬂ{gn@etﬁleﬂ]p{hgas%ﬁm i Fqu PYcPerdid) this case, the

em-circ |ece581a

engalﬂé?d 13tis povigv dhvgtsatie the éa’é&ﬁrustl%f) the %\nge of FI% 5, wherein FIG.
12(8PR AV GRIW §the RERIBEFRN 1 2(b§ isod topristn ﬂebvcbffmemz(u) FIG. 10(c) is a

or%%??%e%%@d@f“f’ﬁ“t o SR g el RS SR e tine 6

of FIG312(d)B) In FI® laeﬂielf guides6(ppay & sprimgysédfing portionsflr forged therein to
unt | e
conggtiu? <3 ggqygrgggr\é Pre]ssed a?rtgzx[g%e% ftonﬁeec;] é‘xlﬁ]g{? Jsﬁgé’r:pgﬁﬁlgﬁsl surface thereof,

andt msm‘epamas 63 fiwmed iontvairdly p1@(ugi}nglh eR gierputqqudpllegal, syrface thereof.
vie AgloI {\iﬁ eéu?t%e' élﬁraﬁ%néit EStfhreQed afr ﬁa@@ag@%hﬁse@formed between

FI G IS a ron

theipring seating P‘lrE%) ljap aﬂ‘de“‘f:Fl%ﬁ‘ R ihere % *12? njsal axial rod 65

extalcﬁia Hohaivatdly drdaptthe Reati pntie 6B G d%(ra)eterﬁﬁh@bdF]eﬁgth and formed
6ectl onal view taken along the |line

mt%"n@ %Fﬁﬁf@t'irgloiﬁ In FIG 12, the guide 60 has a
spr i Partisaily, nthep glurality 6f 1cdmprﬁ®ddt hier passagesvays 64 are arranged

conc&?t?%aﬁ;y att re?ulgro H’Q{e s 3? Sur%ﬁﬁgl ﬁ{g og{hgcﬁ{ﬁ:deGgs gh‘BWﬁexﬂ FIG. 12(b).

peri era ace ereo seat
The compressedaif pasnmvs@m aeer it inpies in aimher Jo dhe Histraied gpes, but are

dlfﬁﬁrﬂlﬂg rfl&{n?éd &Héﬁcﬁﬁg?%rg g‘xg rs?zglfof tH cﬁﬂhné 5@1@&&%8‘ @fe Work purpose.
bet wEkGh g%ag "ﬁ@ste@ae HpopBFIEHER B Yoot ¢HICC e

per i Wh@jd]ntt’ﬁﬂ)ed'emﬁ to a{gdgélthéﬂﬂtk atadd0 ad shooh I6FIG. 14 with the casing

% g%‘i&"lﬁ]l?] gg@\f/\ﬁﬁg?% L%Tatﬁl? (lepﬁ%%&?xﬁ?eroﬁtéb gou?t z(; Rafan inner spiral

engagathemt dectien B% foriad bhdhe Bonkwyperipherap sunfadei thgreoff for allowmg an outer
splfa(f 'E?xg%@eﬁ?e%t @{e(ftxoﬂatﬁsaﬁ k%AEaéréﬁ) & Bﬁ ed therewith. The lower

conc | cal regu ar i nterval s a central
porsigh sofothet jint i bes ars oytgpwRiralnergagemant( Wftwlrﬂé formed on the outer

persHEP Sopack ﬁiefeo@%lsélw&ﬁg -°th@'i1§pd’icﬁorhdn{rbf¢l‘i’e b&kldgum@% be engaged
tothelllustrate:g o& B Sdlfferentl fo g hich

theggpiitn iy St Mo FUG2 b3(Bh the,doift PRy PSRl pharctetistie in which a

plutdlRy V6T Korfipressed &air passageways 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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FIG 13 is a viewillustrating the construction of a
joint 70 of FIG 9. The joint 70 serves to engage the
wohesletsead 40 as shown in FIG 14 with the caBCMEKRRENS/004075
As shown in FIGs. 13 and 14, the upper portion of the

joint 70 has an inner spiral engagenment section 73
formed on the inner peripheral surface thereof for

all owi ng an outer spiral engagenent section 4 1 of the
back head 40 to be engaged therewi th. The | ower
portion of the joint 70 has an outer spiral engagenent

S n 74 forne .onth out er ace.
holg ﬁg ©of e Jou- afq 'tfﬂj]’ Flgigllfl«]p gelrlovinng ﬁletf %r§ Svll%% of the back
headOFIG) lbleb)eﬂg)&g@ atﬁwbmvwﬁ:hf ofAEIG hidka), amd FIG. 14(8) shlowing a cross-

SCCB?I}ﬁl JV??I\? i}algef%s %181’1 > ttﬁeu ?hg r4a J‘ 8P %iéc i %S&lk %bg }'@Q& % ﬂas an outer

essed air
engagengeny sdctian 42 rfomlqdabm yheat)utlee @gtlnheriﬂnftl@fdvglﬁ %ﬁ@ﬁt@ -cgnical upper

porﬁ?r?ﬁﬁ%of aﬁlt( Eéht&f c?tl@ ﬁeﬂf&hﬂ%ﬁ tﬂ&&iﬁe gt Elbﬁut@f'ﬁﬁfal @ﬁédg@ﬂﬁht’ section 41

a centerh 78

formedipn tf@rput%ts)egnlaﬁm Sprfage 53 1 Qweralyorgl%weff‘g)f rfaﬁlammaﬁhswner spiral

eng'ﬁ:%elﬁéiﬁ sk 7‘3%3@1'% Jgn@l{% Mﬁ@éng&ﬁéﬂ/ﬂhﬁﬁvﬂhb ott Omt vi ew of

an cr SSecCt] on
vi eV\;“t iﬁéﬂ %! BRFSiKe §9 ngntg c%tfsgﬂ %lf( B’EOV? hcont g\érlgnon are
asstrabldd 4dthase amothett eFirstnthegeiston t20sis dhsentied 4&tof the wasing A0 in such a

fas%glﬁ {l?agtt & Sﬁgl‘ﬁ{&oﬁl@s&? l‘lng %bfl?]%(% t?Jneg bFMé%ﬁ Cfﬁﬁi &ﬁknblépgﬁgtlon wall

a center orate ereln

28 amd thetsecorspihambereprytigamwall 28 zef the pision 29 yihie being q’lqﬁcally seated
in ?\EE&){E&:WV\A& @srs%h Blubf ﬁﬁeca‘éfnga lAque rth@%ﬁfdeotﬁ) §§7§Fa€élf on the guide

satinsppsion T o3t 196 6% R IR0 This B Whpke & RiekgvansO bastcaly
sup'b@ft&EQSIIaV&)xp Qﬁfﬂ@nﬁlisﬁs&ﬁ:ﬂsdn tHet spmgtdam@pmaon 61 of the guide 60.

R PR 0 BT RS e A e o
10, fthsl:he@h vhlvatSOtlh eordigatddraycls thape w\tarhead@h&@dl fronp end potinn cblocks off
the c%héé’ﬁ g@letéﬁ ftfxé ﬁ)‘ive?? | oﬁrof Q?Ef Eézcgg lféﬁ?%l | B€1§ tl?t{lgen‘ié}qlole 43 of the

Ehanb he pr'st on 20

baolmhetaé ﬁba}vgayy 1asnot blacked offabydhg ghedkevalvh ey eThe coil spring 55 is
deﬁ?&ﬂ &S §bnﬁﬂmﬂo Qf:eﬁzh? cla@f fofoe t&'o‘fo@n/clob@t}ﬁlﬂhsﬁ( Wlvéd S0 depending on

on the gui seat r 1 of, t.he
o Bagte SR Ao 3 KA DBt bl s than
pre@btaghined plegsigelphoclicek vhlye blocks bffs]w camter Fible 43 afthe backdread 40 by

o B DAt S B URARE 4. Do oy S, B4 e P s an
thevalastic tthree 0 theer coplospring 9504 compresspsh aigpassageWaE 1s;ﬁgm|gd to supply the
cor}‘?llg%s%d &hgremghgur ed such that a warhead-shaped

ort1 6n bl ocks off the center hole 43 at 3 e
| oweln téaé radagfimesthe pensueliona higlothe Bifton PRS0 dppopted at the lower

poﬂi‘l@h%fﬁi% @bin h@ v&iﬂ‘bgoﬁﬁt@éﬂ sthkedt W@M§wh$n P 1bl ocked of f
t he chec l.ve 5 The coil

Lo chPBFTtB EL iniore supest PO e AT RGRa  and then
reridied float the\bahme deprdssiuanidi ofghocasimgdidigwitebeodeseriteed hereinafter.

CO”D"I-ES SS da 2 othgr F neB dﬁeﬁﬁ at Pl %f‘ ﬁgmﬁh of rtl?e\a,ﬁF}Sﬁ 20 have been

| ess Fressure

first |rcm4medoﬁvhem ti@ msson éO lmmsbedteownwarﬁé/ ﬁ@cﬁrsh@ambsop@ytlon wall 20
doﬁﬁwgﬂdﬁsh\elﬁmggc’cﬁg Seflin ng Jﬁ?{g&‘?'rings@(ﬁ' n&t ‘ﬁﬁs tiak, tthe cRisbQkction of the

rrgresse i s |[arger the el astic
concgre edepressin £biof &hsr icagng 510 alnca'htﬁhe§ gealing support ring 80 is

acOATHGHENRYs bflarized BRE ciréle S PTG.)9, is®rmed 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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conpressed air therethrough. In the neantine, the

construction in which the button bit 30 is nounted at
woRrbms/obzoer portion of the casing 10 will be ORCTKRI005/004075

since it is shown in FIG 1. A process in which the

sealing support ring 80 is elastically seated in and

then renoved fromthe concave depression 11 of the

casing 10 will be described hereinafter. That is,

after other conponent parts at the | ower portion of

t he piston 20 have been first reaned when t he piston

20
e 250 SR, SO o R LT S IR O e i
sup}%rt kihp Snddnﬁﬁg gedive Q9deEn&kat theroutdr petipheralnsuaface of the piston 20 so

ol S P oIS B0 B g 3.

circThe |dn11ngGmﬁ;odl $n fthe reecong; tembadmh@htofgﬂ@oV@S@E iyention as
con‘étP@(.Itecf {lﬁv@? de 2P WA th t%é ?%} gtggﬁdlhféﬁtsoﬁﬁ%i’@&ﬁllﬂvemmn That

y noved toward

oove an
is, ipi 35f11i§h stgp). wlm the %@ngtworkﬁé prepatrengs shopmonEle; Ryak éhq Riston and
the BhritSlabit .‘des%@ﬁd &ﬂh 4r8 1&%&@ etel lﬂﬁeﬁﬁmp bditiér P@theR o W@lghts so that

groove 29 fo an th eri eral rface of
A Hiestasmprotes dircn AvPEa 16 Ciss IRUETE BRI ttddn @ load-
freddtatthe casi ng 10 t oget her vvlth the piston 20. The

S: Ielsﬂél gefcm}(i ﬁ%poﬁg g}ltrl]r% &)ﬁlg egagtgove ! Segfdgggeflds with it supplied
with hretatiom andeompressedesib butithe mtlrpoﬁe ohdrijingsearth/rpeky emlu b meaches the
drilfifl tsuffﬁc T1nf by Sowit ﬁpFI(Y\’hl? ) l't‘l?e gﬁt’tdd bit g&OV\é}{(#tHeSplston 20 are

are as shown I n

pushed frim s, cesiaig Sehuledommiag shasmbase elé 5 plltﬁiigl) gm@ég Wé‘?ed by the first

cha?ffb%i- f)arﬁﬁoxbwatlmluew@am m@pxgtbhaoeﬁd tHeadasiagtibough t he
unmat i c_oper at

o i, o LBt o 5] B F BB, Sbotid o
mtdiﬂalEpiréSSmQ ¢haaiben 79 doraedrinsidel tlh:a;mm 170das ¢lencimteriltole #3 of the back
heaé fn? d%r%msstclitlmqg lﬂgtcﬁgékox;hl\?eﬁﬁ Estﬁ'ﬁg tﬁ‘é EOIB H%hr of the internal

ear untl rea
presiyuird ¢hang>es w9 ismlepheme@ coawr@mﬂmr paﬁzsargeaay 15 (f‘kf}nedtlh the joint 70.

but t gpfd L4530 1ﬁ&dthkl}ﬁst9ﬁ 9098 phlled i ak wShtded B&ﬁtléﬁ" Where its inlet
a[s ?ormn hanpers 13, 14, /15, .16

casi
aperiaiid Plically qopEnIGass WHAFcfOmRIFTSFY Al FHRbT 1 The compressed
air ReduppREd e ﬁlsﬁir@-ﬂxci’&sm@d:hklhbelcml vig thkGpredsaretinereasing passageway

th
o4 TR e e oER P BRARE e PP e e
defimedibye groevg binformied vh thetingergenipberahoirface of tie casing he@ekd a space

for?x%@doeﬁg%th SebddaS e{ Bﬁgx%ﬁ%ly Qk’vgncf Q- lo%kr Bmlﬁon wall of the

e conpresse e Internal press
pistoncdfberSing high-praspure @u qoetlau%dmeegge@caﬁi rmte 48% REFEMEG-increasing

chafivbek 9BATBEE &gack Hﬁthh %d%urz-@ncréd@lrlgmhﬁmﬁésﬁ exPdndé@td Wwvardly push the

F|ston 20 i's placed in an ascended position where its
PisfaRi 2% aperture 22 fluidically conmunicates with the
conpmagaeke pisfonCltaishapwarddy pushed,aherpolasearf the respetive chambers 13,

14 ptéogréctféls rﬁ@];cgﬁ aé i fhie nagr R tggp (%P?(ﬁ s s%ﬁ?ﬁlé’d{ f the Qompressed
air ppssageway TBof thhgoipt &Mmdlcnnmmmangg stitintbe chagberilg shown at the
uppe? rléf?gé)rﬁoﬁ BARE 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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defined by a groove 10a forned on the inner periphera

surface of the casing 10 and a space forned between
worbm/smoond chanmber partition wall 28 and a POWKR2005/004075

partition wall of the piston 20. Since high-pressure

air continues to be introduced into the

pressure-increasi ng chanber 28a, the space in the

pressure-increasi ng chanber is expanded to upwardly

push the piston 20. When the piston 20 is upwardly

pushed the vol une of the respective chanbers 13, 14,

6 is reduc nd the.internal air t he
of aieriiie By Pistonig (et st 20 ki Siotd afH orf hapidloeed.
76 dflowéer,j abthotigh’ theiintefrhadiate clnmnhuns At idnigeneiases in velume to form a

neg%fvé\;?ressu%él n G 68%21;0&% h 9 gésj{% Ené?gtfcf;ﬂs gﬂgfre g’le ng‘?v (3 {)l.'ﬁSSUI‘C In

the centray, :hphgg)nzepon 3s pre[vmtgdj ghwalqm Igpssnrepmg@gsg&@pﬁg an increase in

1 ik 1%% iSO TRLRGSE PN 18henomenon is prevent ed |n
VO&%??E h nn dne of. the chanbers is reduced.

Cinea Brdoen i SO RGRUAGRANES aVCHEREDBGOR 0!  Pistoh ascending

and d@@éﬁxﬁ[@qeﬁétﬁﬁﬁ vﬂﬁcH the addending oﬁﬁiéqﬁdbﬁl @0 tstops ik strilkas 8@ button bit
so, t ascend

t to ca
30.5 e BRer ey BeoreRBOR (e ) ABRIdaionFie iERRG phargber 79, the
cordfitessad mixqmesgeway G5 Larel the uppermight mad defit wbapbas 3y &4 im this order,

andf,] J;lj;lg %oﬂéﬂr G sp]agseg rtlﬁ}gﬁél{ @1 tpi:lf:‘ﬁs &! Q&ﬁl@fdg%ﬁﬁ’ﬁ)ext PFof the glston 20 to be

rary, enonenon |
Supphed/ e thed qw¢rvmgh§ wnérleﬁgnha@berﬁ clrSed§esladbe oufetgpperture 26, thereby

gedeffﬁl'h Zfﬁ@ssﬁu@ %Pin%%ﬁéo&%ebé&ﬁfn@&ﬂé Bls®OnCIvAMRE6™inkly, the piston 20

i.ston 20 reaches a

Sml?%‘rtb% ?“‘E)‘Hsli’lf ?95 W“i‘flgéalﬁfi §P‘5) pr P&HYTSHd descendi ng
| engak sild‘h whitehsetdirl ﬁﬁlﬁlﬁlﬁrﬂtmg)f alfic plesenpiitentio ®nstvarisble chamber

{, st he butt bi t t
e T AT T —
by bdmbmmgﬁlesemgomm ppﬂssfé@emmpemd stmetutehwhigh san f(pm'ghpompressed
air ?Q& n‘ué ah/efgg T ¢ rc'-: ed B %o ?{e%abl@@ﬁamber so that the drilling

t passe rou, e pressure reduci ng

wotkeanherpepfprmed b @rq@ilcg@r@rﬁtrzog@ ferpsof thsapistent he
| OVVeWHil'thé c@ﬁﬁrﬂcﬁf)ﬁ afild dpbafien b ,thelﬁrs)tla@dtsféeorﬁl'léﬁlbédlment of the

erture 2 her nera
Preper (nyRIEAG %ﬁy% ek i g2 Eh e SR s Al gmhgignent of the
presdig ipvention p2dvidésr a raunidtie dpetdtahhdnieBrwisehinia mediapi snd small-

SiZacﬂjglgﬁtron?kstriking force. As such, in the second
& of the present invention, one variable
chan®be diiling lamnear aterding ththewbieh emhedisrest aijtha peesepidnvention, as

sthglOFlG 16 @%'FE’G A iiddrhdeg ahﬁ@ﬁrﬁéad ﬁoerﬁl@E t:éh'hﬁfi:sgé\i air is supplied

e conmponent parts of shape an

inin
frogy the evmdg aistiet O dor mgaging thediesk ésaéie‘tpaawh ba%%%&’g Lfap check valve
503{ PktafedPinsde Mgk folif 708 fﬁirsel%&ﬁﬁél)ainterﬁfptlh@ ﬁud@ppl@bif €he compressed air,

o SRR 50 B oo A0 SRS LY TG o en

and Bescemhws/ithincthe @asingd0ppied thiei gmideo6Oat nsl lﬁavurrg a ahnialse of mdmpressed

air %5‘&%88%&@3 tfm%gedt tﬂgreﬂ{ gﬁc? 3 Bu&&vﬁﬂgbé)ﬁloﬁgé% B¢ %hdaeéblgﬁf? gs to ascend

angdessenst 1n|tm/eacstng010arfobwﬂeeum the driliagi work slatongle d dpseendipg striking
forbObf 8 Bistdh BaTRd a4 BaAbth $518L b5thé 8sking 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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drilling work. The drilling hanmer according to the
third enbodi nent of the present invention, as shown in
WORWG068309t 0 FI G 21, includes a back head 40aPCOKRB2005/904075

conpressed air is supplied fromthe outside, a joint

70a for engagi ng the back head 40a wth a casing 10a,

a check valve 50a installed inside the joint 70a for
selectively interrupting the supply of the conpressed
air, a cylindrical guide 60a for supporting the check

val ve 50a, a piston 20a adapted to ascend and descend

by me%t?l he Cfa Z@an‘p 'lég célac dv%l\rf]egggagl 1c}?Psaloc A u Qé%ierlgwé} end of the

ema S TOr
contipressed air passdgeavdytﬂ?»a@xﬁ thei iacld Deadramd ns dastnqalls a@m)oated by a spring 53a,
AR 6 L APRRPNEATL SERERNah Y O 0500, e 0 1

16)ss5q that ths qomnressgd atr Heonp thet wpzcﬁéech Al PASageway 6$ﬁapushes the spring
534 QbGRwAlIL B (&@81an ;.]r&%wa{j: | fox s&ﬁplyiigaﬂﬁe @bﬂhﬂ&@é’d alr therethrough.

perspecti've view o
NofGERAES P FFH05 SEBFBTHoR Ba (it BenToUF e -GPEs e denotes a
1ugr eReatditioy a8 shawn irl EI(F 1183 thé i),lstdiﬂlEOabﬁmhnthéad ad Qiteramediate portion

or RS5O b Be B RS R B, 0 s
that i cat stdkathetbotion bisdPa.end of t he conpressed air

pas Sggﬁl\g/?\gé?éld%ff tﬁeh@as@i G602 AERGutBHa | cﬁu ﬁ%ttbgé‘ﬂlér)(’mh a stop ring

suppor y a_spring a, Is supported I nne
for e pigien 20a.of regpingaringda Sortpe Bukaroh 3%@6? ntnge?l 8P dhat the button
bit 9@%&%&@& dé&knd 8Rn§ RRtinkd PefiptiaRy Sﬁﬁﬁ@h&tkr 1ffar om t he

m 35;}8?%51@%& a evva 43a %J%hes E?zhg? %he pneumatic

opéﬁitﬁlf Iemaaer eﬁ:bbrdiﬂge&)&hélﬂﬁxﬂgﬂmboﬂnnem)o;ﬁlﬂm p’nesént giventio evherein FIG

45
Ty P P L O TR B g, i
18(¢)sis errddacetivnalt €dw aakenralangtthe heeiBaY of BHo.t i8¢ ofl he jpiston 20a is a
wéigfﬁ Hod %Qﬁuduﬂé hﬁgfﬁbr%lsq{av R QRS fiRet dis&tbrs iR, mtand R3. The

i anet so t hat | can, str

pisthe 20atesA smAProved a;«tpaﬁwse‘lv@o@f‘a iegthern Hlaglr%a faghion as to

ﬂlh&lc SrRfumicsB Walh dnlialdt apathie Q2al\41ﬁd"la1ﬁ01$t1@ Apérturg 23@ fa center hole
i ner r|n 17a .f utto

t 20
21go‘§rrﬁa<ﬁ i oo i, it igh RS pdfrt 35a, and o
sepaaenebmpldssdémepdssagw 2 Tee formedr thpein. pHBrey outlet t dperture 23a, as

sh§w% 86@ 1c§" f%?m&is 1ntaallv<!i1§e%[tlblllé aﬂ)%hf Qkéﬂ?&l 5{5@ of the eplston so that the

ons?ructl neunatlc oper
compwessed acp@ﬁswm\glyﬂéanshf@nnm tadiallibodi ment of the

pr esﬁm 1'9r1¥ean\l}1b§3rlllu%ﬁh§ e Edn@tr\l&{o"i\) off §b§ckf ﬁé&ﬁtotVFI@iWM wherein
i ston |sar|%grét si de vi ew of

qu Q(%i‘)) 18 arfﬂ)nrzl"@“ﬂ.@f( @)3 bf“%k head,ip shichu s ARRCATaNGS é’kg?{head shape,
FIG!19(W) i§ height $i@e Pre® of HIGH 9'@1) FRGH)(c) The cpissiseniodblaview taken along

thegemegg l Udch E%é@ﬁ i %fr I on Q\gz;/ Ig ﬁ%fg fnlf{g i Iﬁb 19(c).
c onpleEK&Rd 9athe hraak hasgbém/hamsalralmnm@mm rse¢tipnis ﬁlwblhl formed on

S50 5Ot Ut R S Ao SRrkd) ot s o
en@ga witly pther edrapasientst @ndo@ nphprtion 49e Semmad enthegtitesi Reriphery of an

int&ARURE pbrRbEhAOST T THhE bdAehea@Madhas a center hole 43a 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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separate conpressed air passageway 27a forned therein.

The outl et aperture 23a, as shown in FIG 18(b), is
woRarreezBod n al | directi ons about a central axi BCOKR2005/004075

pi ston so that the conpressed air passageway 24a is

fornmed radially. FIG 19 is a viewillustrating the

construction of a back head of FIG 16, wherein FIG

19(a) is a front view of the back head in which its

appearance forns a warhead shape, FIG 19(b) is a

right side view of FIG 19(a), FIG 19(c) is a

sec vi ew tgken al on

A VfB’("‘b4)54a 1S,/ tﬁa@y sigio&ed%g a,5pring, é%a Sh?/ ?(ge}\ﬁ;\})o%e% as%mﬁu%]hole 42a
andAisi tﬁnﬁlnﬁed]lﬁl(a)snap mingl 46a. 19hug, he tbachsdmadr%tharehma limitation in
trea%%lg rsﬁdﬁg Qﬁg%ﬁ?{b&nﬁg%'éﬁ Ao s‘b?rhedlhjr %he eﬁ&ﬁﬂﬁﬁc RAmMRE u}[)on the high-

hera portl on and
lev¢laliidlingywork, dhe edvapressed o laélsﬁlaﬁrang@gbe Ritsileghrough the bypass hole

452C S8R rf@ rﬁl&hta?é" theatrBittneRObE 'tlﬁnslﬂg% hd BehIP @nt dfRecp ot %hhancmg a
periphery of an internediate her The f;\rh th

PeTRAPNAGIS. 18 the TecARIEIe: 1ginat B Rt g fonal Shpe in the

FIGS U9 Huiy ig bt mnma exged. aidlsol htfhéleddmﬂpumgin;s midlyshe, fotrhed inust symmetrical

oSS KPS I adCT IR Rl riog YBtennole e SonAl b formed at
res;ﬁdcumlhmgbgal commasruf ¢lat mut pottiontdQe. cent er hoI e 43. A
VaI Vlgl(f‘r R 1s %&e@?‘ i nl%S?Ja{lM ?llljeio @&Efg gtl(m/ oft a5 ﬂtn’ﬁ)a"'g?tﬂenpneumatlc

one asse a and I s ernlnate Yy
0peaats¢1 h@mmeh gecopting Thihs, thir% embedimeat ofyherisesehkinyention, wherein FIG.
20(h) i@"att?&it v B‘f thé féthd, 'F%%O(E;g@a Qiphy/sité ViewCSIRIGES®@)] and FIG. 20(c)

i o ErpALYiRY D AP Lee it HRE WG nar ed (o the

out sReferring 0 WG, 20)ehdjomasHatindledesma innerapirtloengagement portion 73a

o b g TR T F s PO A i e ot
spirabangagament prationt1p of thedrack digad 404 tor bezengaged; thessesi faf an outer

Spl%ii' %Hgaée ehf'Boribf? 74:.!19f0rxﬁéﬂ oh Sth@ Qﬁtelr 'p@hﬁl%‘i‘alt hefa6d Of a lower portion

er conponen g{ﬂﬂﬁtrlca
theppoé o @bvxagg heowmper fg P@'ﬂos_lgxfésle &1‘%‘?&3 10g fon FReagsh thegewith.  In
add¥GH € tHS J%lﬁrwmclbaesf fpire rﬂémlsewpacfbmal {herorgaindla compressed air

corners orti
ol APEGYE 417 ity B RGP e aperatS: i and e ) pgiptery of the
jointr mmtheeebfy demat edmbmsrmelralmasmgdwug 75a)ﬂmlde:atlh comimunicating with a

cmge&%g mlap (t)utgi ﬁ{lﬁggj Z\%ﬁof%\}r&ﬁﬂ\fﬁ@ 31%7%\"%% %1% QEE hg‘lOa The cross-

sectipyy lof tlm didlipg pueurhatic l@gnrg@*(qg:yordmgdophgthlgbgg odiment of the present
1nvEf1 1n5\>@tﬁt:l‘1 B BhpOndRKER adefiMed WRh bhé 8nothé? an@ffinfshéd is shown
). Reterring to FIG 20, the joint 70a includes an
lnFI@h - spiral engagenent portion 73a formed on the
| nnen PET. |1Bhﬂkair111$1hg’ pinatit hammep e verficallyi ererttdiefoe diie purpose of

the c?rgl 1%%' o‘gf&kgﬂbeaﬁa 23&%{1 4?)82; gll}gégafg &\g@hng? éOIBF Z(t)ei %ﬂg‘%ﬁeacheck valve

50mist eated pin itlad gwide aperten 7 1p of thegoint F8a fwdthns ¢lasticallyesupported by the

sprﬁ‘l#r qrh.'c Qlaﬁ{pﬁéssgtyﬁlf &a W '}5%\’@ 'fo tﬁéfﬁeélpﬁl'éﬁgﬁlt 70a and the
| ow ng eupgﬁe pdrtion of the casing 10a

casing @@a émgatjald Whese d doint 798 hesibesy ﬁcrewrf‘é\gflgﬁdnwﬁhdhe casing. In

addlﬁ&ll L!H@ﬁnrﬁ TOH @B RES cylihariEAsAFR th B6rneh BompREsed air chamber 56a
at the lo“rzeersp%retlon tilereof

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 passageway

19



10

15

20

25

30

inlet aperture 77a is fornmed between the gui de nmenber
71la and the outer periphery of the joint 70a to
wOoRbmsretsgo f orm a conpressed air passageway 75aPCT/KR2005/004075
fluidically communicating with a conpressed air outl et
aperture 76a between the joint 70a and the casing 10a.
The crosssection of the drilling pneumatic hamrer
according to the third enbodi nent of the present
invention in which above conponents are assenbled wth
one another and finished is shown in FIG 16. In FIG

27a1($[’t %Sg&%;%dlal I n@a&%e%%hﬁg Q?ﬁg&gsed i/ a{a}ﬂb%ﬁzlﬂy ,Fhfonned between

e purpose o
the bastihg hereahdba pistonetganges toifluidicably cpmmumcp%mtb gothgecompressed

a1r %@%‘e“}ﬁ?t?ﬁ% ofdfte | F?t zfd Al e c&ﬁbl@@seﬁeﬁpﬁﬂeﬂa}@n&fe 25a of the

Oa VVI asti1 cally supported. by
pistep20afoBena cvﬁ@rmﬁoalés;@éﬁg@ww &xg@sg &A%\yalvsﬁle’f élametef hole 230

forrﬁ@d dalzﬁlg%@ fhiéiiRsd &X thé c'ZsQfg Had tThe ceéd lade 20801 the ®1ston 20a is
in s heen _.screw en

for . sy TashIonclIeh  1GEF POREO BIOROTTOUEE PbADHS Jiah an upper

porﬁ(ylh thegbolf eaallozna pleaft 904 momted cotherbager tit 30a tebafibtberessa Further,

the & SR ! he l%g%‘ta’ o t?lg é%st(g;g ame%/t?ﬁxﬁe\'\? Lfé{ \}\}ge Bﬁ%naﬁlt @re assembled
alongsmhgthtodluahdla neltlpqustaodemes@f the huston| kit 302 sp| that the striking

ope?ﬁm%g(gﬂﬁ A8bd r% eﬁﬂrﬁé"s@e?ﬁﬁl% Alitie ﬂ@t%ﬁ ALV perfarnRid. t leaddition,

a,. an er varja npressed. a
a coenbole JIAcis, o anEaTTIe Ak, DR Bl o Bhon e pfpger hole 3la
fluiBicafl @ox%ﬁﬁm&@te@&wﬂptlfe' dénfbr Gidlel Y acerene pistat EOaMtlﬁthcompressed air is

cisJoseedip 45 O B ecaB bR Rl weiehy Sl 0 Slagbor

the blncs tlnmngOprofsessan thec driflings pretimatic hparysery etm’ydlng to the third
embOHELNES tﬁ%bﬁaﬁ 111%% ?g ?‘E)%vtnei'h i@ Qllzgﬂlef ﬁgﬁg% ?é(ratlon in which

varyrng t casin
the pisten Zde@\fvnwwélymtgkth buttons bit ép@rgm raghs 0F HrezFompseseshair while

?)ﬂg%mg}]d %fé?ﬂ@%?éts?@hdeﬁﬁ‘éa}?ﬁf tfhhttsin |tl§?e|r lﬂl@f arldsetbri@hsddiments.
eof to allow a s
oUnGe RS h ERBA B il 180e il AR B alling work, the
pxsﬁﬂf bhe fand tthe lﬁl‘it@ﬂ I?ﬁ 39a ﬁ&@%éndr by hbemlcﬁtmwveag’mis t hat this time, the
retainer rin /a_for. the bu I
corit st Gt T i Rt eSSy Sbip 20 R s indicaed by
a sdsidtarmw bthh(Ihe dullingavork fpegigs, ras Lshcngn oplGa b (Wrthe bettem end surface
of {ng? 3(?119 (ﬁ'@% e 81%5@ b(ﬂﬁa& 1&1"@1&3 erﬁﬁﬁ‘ strfdte RBot shown) while

t1on, center ho entra

entirohemener mat@tﬁblmme@ﬁs 5 thak ghe gion JHtei0 atiﬁ hésegs g0 o lég/lde of the
cast O‘aI u S%Eﬁhﬁﬂm@ ‘bﬁi@i‘dﬁb& [ ) Mbﬂti&al&h@heﬁ@mbthér aab&liddats.

o, BoabSl 00 it SOBLESS 0l SELALACH LS. o
purpuée &ff tlhdgmlllﬂ'@ ovoek pa/slsétgtlmslfghe&s ceritet hele di3a land pgessurizes the check
val?i;_l gb'eb r ol eﬁ“ta%Fm,:\;ﬁ‘ee %)%:ggs%gﬁlgxﬁﬁsom}nlgﬁ %&gﬁ%eg%ﬂé%?@% r‘?rﬁlet aperture
77 fremad ibstwaen td guide tohemlpsir Stlaof zhralomvmméltbe suter n@rsphery of the
JOllfll\t/hrﬂ ab Ut ttq’fﬁs Binke, %IQ@‘C(;};FY] pieBRA %irlontiRes G0 'Eﬁrsﬁﬁ R4 @i the piston until its

Eln eu I’TB. | C
presfiie emefhh

crae 1o b TIPRBB S 5 WG O SRl Falve S0a s
shutl o, tﬂe B4cR) flow Bf iiecdtaprassed blidk prévepte@ Rartast thethédkevalve 50a can
pe (grlrrll 'cll nction olk suppgfmg 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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pi ston 20a and the button bit 30a descend by their own

wei ghts. At this time, the conpressed air flows al ong
woaomioszdoar ge passageway fornmed in one directi BAT/&ER2005/004075

i ndicated by a sold arrow. Wien the drilling work

begins, as shown in FIQ 5(b), the bottom end surface

of the button bit 30a conmes into close contact with

the drilling surface (not shown) while entire hamrer

rat atably descends so that the button bit 30a is

inserted into the inside of the casing 10a. Such a

the d%sgx'&w?e P il";ﬁ Pher g/géfota' de %'n‘fe%tre} 91498 Dat tph RoRbhSled air inlet
apeﬂmuwmtofahmpmtmaf anginthetn & fed ts thsts:ohmressﬁbalp ouihesperpre 76a to be
supélhegi ik b re@@d‘%ﬁxp&iaﬁg)%ﬂﬁ 8&%1 tﬂ@ c fe%ed@ﬁi ﬁas@g’géway 24a of

pressur zes t Oa. T reafter
the pistqrr ; 20 odmincraase by BIRSSHESY e compressed A PERREY th&u qompressed air

chaid%let27@P2slfH§¥€a§ the %oﬁﬂﬁé‘@&i kgt weanothée c&ﬁbé@seﬁeﬂibedhaﬁlbar 56a is

h ) the outer. peripher f the
TN NG o T
air ShmbdreB0t thet deatepihdleol aluitd theickstephels Andnakisaedar. t iberefore an

asc%@é@ﬁ%éigg 8?%%&%%??8%?& toftﬁ{é r%lgalé:ﬁglcgw gﬁ[‘} %Lﬂﬁr in the hammer
is peeveptedssed air is prevented so that the check valve

S0a gan, aﬁftggrc%h@résw%qnapgpﬁggsgg% BinprdGscl IPCRAARS 270, as

air inoné air |ntro uced
showmtin FIGe2 le)e kontimaes tods suppligd tp themigton stikfhe pisiansella ascends to the

verteR AR tRA tﬁ@éﬂiﬁlﬁﬁﬁ%j aﬁ'xﬁlep@fé&a&e’my th%%@nﬁ)@édsmiﬁﬁr l@utla aperture
space between upper ag{e{} i on o{f‘i%@ casi n tgl ne another.

76%)@ Etcémpffé?‘?dp‘ﬂé P@f ewaye? Tg At £u ¥r°°’7’fé ‘f t“ﬂ

Whef iy pieseie icfeakds!duie ta peitinuoes supplyodf the eompiasted/4n the area of the

d th [ t.
ol e I B s e
desténdothg pxst(msZQaafrprte $lmetdstantanms pregaupy Surh aggontipuous striking of the
plst%hsc{u%r}o 2@ asd%ﬁdl'ng Ghé Ql%?ceh@lng r7 S84 pRtodf 20aN810wRMRE BREBA bit 30a to

air expan S onpressed air chamber 270, whereas
perfara the Aplmgsedkai r in another conpressed air chanber

56a A$ d@ldcﬁ%tﬂﬁlﬂgf@ the phé\ﬁn&iétcﬁ)bﬂ@ed\diaﬁnﬁé}%f@mhﬁmﬁﬁ)dlment of the
air as Sa 7a

e varj ab ress
pregiph 1B 280" riEnaL bl bt o AT PRETG SRR Jespgids trough the
con%momoﬁ the compekssed aih passfigemery aand dbe presiung vanigsipmeafshe gompressed

air . cilat%lﬁgr plA E&'Eln?g@? tHé" %ufnt%elt G? '&sﬁg&eﬂl’t %Q%Cﬁ%a&‘éeﬂe%eauﬁnmg work

reve e conpressed
efﬁalencl' mnhemdm tp Isemplésityrof dhe strugiyre cangrie timezand gpst required for

FRGAcd aldﬁleﬁ@ém} dnH{?l@teg{iﬁb%ﬁ:niﬁ tl? ypRidi ed to the

plston until the piston Z0a ascends to the vertex
poi nt so that the conpressed air inlet aperture 77a,
Indhmap@m&ﬁﬁﬁgd air outlet aperture 76a and the

ggrrpr elssgt:g)ét%\&nttﬁa c?{g %’tthé chm%r 3 f ltaﬁ} ge&u%e(li ¥or the drilling work is
suriphied eathe pigdorethroughairt passugawa}mmmngecbconchgng@lmpatergg@gr intervals at
a c@ﬁt{'aé a&ﬂeofatﬁg ﬁa]qj E %&‘Eﬁﬁﬁg iffte Ei@ 2hhbil®o thereby

ncreases to there
ascgm apd |dysqg@c§, @l@qp{ls‘qone hg pmselgoqum@ntl@s tapaerit 1n that through such a

sm%;fh‘é Bﬁ&‘aﬁw Qiaiﬁaﬁ{eeﬁx? léﬁ?mer@jc(;f the Qﬂil‘l:ijﬂgg%tl{s 133 §1ghlkik:§lﬁl)ﬁénhanced to
thefﬁbgtfg%ﬁ@%;ngﬁfea@gcqqqg r?aRS?EI& %ﬁh%glil ﬁg@ gqlﬁgl%gtl?t a{nq%ave the Hiine and cost

required for the drilling work.

Particularly, a conventional prior art pneumatic operated hammer has a demerit in
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performthe drilling work. As described above, the
pneumati c operated hammer of the third enbodi nent of

WO Rbis/0p238sent i nvention is designed such that POEKR2615004075
can ascend and descend through the conversion of the
conpressed air passageway and the pressure variation
of the conpressed air chanber. Accordingly, the nunber
of conponent pars is reduced, the drilling work
efficiency is enhanced due to sinplicity of the
structure, and the tinme and cost required for

mai nt epnance and r ir,of the drjlli ' t
RSP0 el S . SRR f g a
pressarizdietd applycd hapd thve supprgsses thedaseending: giiithe gisterr.  tHewever, the
preé%H e Rigon Riskan a?ivﬁﬁ’tggédug dert@ ih qﬁ‘"ert%irﬁt‘:% E&ﬁﬁé%d 3lir'is supplied to

assagemaYs arranged-concentricall'y at regul ar _
the hamanev &t 8 load-faeectiate Pathoubany nsessprzition Of threeampratsgd ply chamber at
the QR e cédlitd 8heC PIRRINE IBE Pistdrl abRptIPedsSerids drdefteyriking force is

. ascend and descend.t i,.5tgn. The present jnventi.on
eSS 1 oS e h T bR Y SR cven wpon
the AedcBRdipg of thepisedd.i ci ency of the drilling work is

signifjcantly. enhanced t her f aciLi
o R abe BRI Aot REVERon @he KAk fiow of wate such that
secoml/ehantter pamitionmallas firmed qu threepl stboy the frner spack ithrgeafsxkends to the
i t:i . i i . .
outggéé%rﬁg%%g&m fr?le ﬁ)?&¥ﬁ%ah&@§§m§?%s?igg?¢a&hﬂ@ﬁﬁggkgi%g{ugﬁ more rapid

as a denerit en .t

ascensiirgeperaion ofdhe pisione s breddition. vhep thassendingepegation is switched to

the GBSEREHS oPEALIBH, QRS borhpreshell QirdiRfRthitafecusigdiebdbatls the piston to thereby
Suppr ess

eS the ascendi ng, of the piston. wever e .
obtain acitrking Torenincias @oaﬂh%w&ﬂ%sgg'&ﬁ%% ‘F%&?ndﬂfh‘i ?‘f%ﬁ? piston so as
to farth@dmipheveahapeed sethe dritlingswatippl i ed to the hamrer in

a load,free s i ~any S S .: i .
conp %%hsee ore, }rﬁ%: ﬁgﬁ&)@?%ﬁtﬂ?ﬂ%ea :{Hiiarqrg édgjfi&ggféﬁﬁgg ‘rf]lfam%xﬁaz ora rfledlum
andplasgesenpatite dpllingomnarhen detepdiag camihs wark pqale, ghereRy dgproving the
drilfliﬂ% Gork & cFE%E? anE Shvihg thb BinfeQifR st BGuiA forThe9tdifE@nirte and repair
t vari abl e conpressed air chanbers even upon the
of the deliwgicqyipsIent-he piston. Further, the piston is
desi ungld theprézemvianénton s Bdes desatbelll with eéfemwmtero aufelv specific

hat a second chanher. riiti wal | is formed.in,th
empo@ingiis: frcspnasduB et of herBientisd 45! Tt b pnstroed as
limétjrey the fieventiod.or arione nudéfisitions nay oeasita ghqsa skidlgduwmghe art without

de;%aﬁg{ggi?cy R ﬁr&%ﬁg}g%ﬁ)erﬁ Qllledm@ﬁigﬁ)ﬂdd's 'agfém)pﬂﬂe Qg;t)éﬁﬁed claims.

ston. In-a when t ascendi ng "operati on
is switched to the descendi ng operation, the
conpressed air instantaneously descends the piston to
thereby obtain a striking force increased upon the
rapi d ascendi ng and descendi ng of the piston so as to

further inprove the speed of the drilling work.
Furthernore, it is possible to utilize a

smal | -capacity drilling hamrer or a medi um and

| arge-capacity drilling hammer depending on the work
scal e, thereby inproving the drilling work efficiency

and saving the time and cost required for the
mai nt enance and repair
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of the drilling equipnent. Wile the present invention
has been described with reference to a few specific
woeonismdaoent s, the description is illustrativePOT/KR2805/004075
invention and is not to be construed as limting the
i nvention. Various nodifications nmay occur to those
skilled in the art without departing fromthe true
spirit and scope of the invention as defined by the
appended clainms. What Is Clainmed Is: 1. A pneumatic
operated hamrer for rock drilling in which a piston
strikes button bit while being operated by
Whe‘o‘fﬁﬁiaé B“air in a cylindrical casing rotatably
des deAdpmegnmtic bpattet hemdrer féri nogk dctingiis whishra pidtonustrikes a button

bit wﬂﬁe %Q%#r{)}tefagedogf E&{lﬁl‘ésgéﬁ%?{n &8?1&1{ ?ls aﬁﬁlg%&lfaﬂ;}e ﬂgscendmg SO

pper port e casin
thatgm dellmgtwqrh isccagriasentt.che prgumagic opartadrammes sgmpripes:

por 1] R BEAE R @%%‘*@?‘f‘w“““%t&fpgf‘fe“%ﬁ?? rie ol Oond a
checkewids it inte @csepier &0{9 ftthe, kgl heAde the, S0 E'é}ngeﬁh ghaft portion
forra€d tat gflib ﬂ(ﬁk%rep(lﬁmoh hﬁe@ﬁﬁéldn peériiediatdranvib g)oﬂllon and a check valve
circu i a ext endi ng ,out er [ al_e . .
reciuE; BHTEPD LA 311 GHEF 0 PR EF bt Ma ] portion having a
circatnigrptiallyodxgeridorgnadergperipherabed ger pqrtion fiivaredlat 8 dowercportion thereof
andtepsq{)ﬁs%t‘ holtel}grrﬁ&ﬁ&ﬁ t@%&ér%@nﬁl@%ﬂ%ﬁﬁ@{hﬁeﬁk the/ st OrtIOIil having a

grooves axl a e out ér peri

plu@utmf@@nulwegr@@ves aeslaélbréy rmeggn e patee peiherah syrface dhasead:
val VEcHe3k %Werigce‘i’&rdt 1hQHe Qﬁeckr\ﬁhl\%&'e@ﬁving poRtidh ¢f thaghideNn such a

as to ast orted by a col'l spring; a
fas}ﬁ?%%ﬁﬁ’%? ytsgpg a0l PES8end in the casing,
t he Dpistoarndapred tslastgndasddéseenchinl the 2aging thopistonsiaeldding a center

T R P R I  T——
outenutigmeteli Rrand differadit ourp (iaRtjers RB, RAERRL; RpandRebk
adapf Sﬁ{lcﬁ(ga(% led % R1ePths Hfor Qo Pfe‘%ﬁnﬂle teQ@ap@Qﬁ%H@ p%ftohn from the

the pIsto e casl orned I nte

casmgandhiorged @rtegrelﬂxy Withea @Hawg Raxtiong the ghuek ?‘@Y‘é‘gr?ePlt retainer ring
motiht éﬁ@t foﬁﬁed %ﬁetﬁé ifr 'B%ﬂpﬁ&at BirfAce NSET anD Ritérpfeaiatd ax1al portion

e g B o L B TR L 1 ower
endgmm@hmb&bfsur f ace of a lower end portion thereof; a
but t oBut%n bp apﬂ:}'ﬁftglo'f C rc%fe%ér{t&ygt ﬂ)‘hh 3t f:rnate ey arranged

protrusuons a jacen
betoternadjragntpries y)f @fpllgmlnt(sl @f gum‘@@@owee formedon th(h eutgypesipheral surface

thefé%f %@gketﬁ%h ffglgér;age w&rtﬁé’ﬁulﬁe gﬂ%v‘é@oﬂhb @Hﬁﬂk%’tf?erlﬂl?tGE bit having an

oves of "t he “chuck ? ton
OUtPFaWCr‘fﬁl Legaiaal asposi ERR 68 i puleT gffra’be@l PY; %Edh%ﬁotlt%‘ a retaining

ste® Brfled I@ﬁﬂ'ie si2dndSofithé@giecunkferentihl g’lfﬁéiveathélebﬁt»mthﬁgthﬁtae@ndmg and

o R s BB 2 A ST R G

grobve button bit is limted to the Iength of the outer
cir C‘éﬁgfcggiﬁé"sérglv-egl 28¥4Cat 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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the casing screw engaged at the upper end portion

thereof with the back head, the casing having axia
wopastoszaee havi ng different inner di aneters C PCOKRao$/004075

C3; and a variable conpressed air chanber forned

bet ween the outer periphery of the piston and the

i nner periphery of the casing. 2. The pneunmatic

operated hammer a s set forth in claim1, wherein the

back head isconfigured such that a plurality of air

passageways fluidically communicating with a center

ol e of .the back head are arran 0 entrlcal
confgiyes S1<h i PIRAE oL PSS TugeaneforpRETEatne With a conter
holdéflic ibacishiedd e ﬁﬁslligedrtohmmdaliy)at agghlas atendlsabant a central axis of

dl Il h
the hgtﬁ%}rxee\%ﬁg Irslga-h atf?%nonl ha atﬁ) )? %p%edogﬂagtg ga'ra}’d V\g]}a(ﬁzﬁﬁf RBfKthe outer
peripberf iof thredzhck bedd, tvﬁmenathe nbash@gﬁmmswgeww aa@ corgigared such that

air ﬁzﬂgacge(vgﬁ% ?ﬁgne@ el g{x&‘satl}&ﬁéo?m&dﬁﬁgﬂ d&nﬁhﬁl&tfd@ewnh the center

via an I nlet aperture, alr X%
hole Vigsandiniet aperfire, @RI prwresstayasipsed abilowr epds s thercdt and Hludically
confiRiATRHng 2 itAD the thntb dofee RiLranh @li€etV hperfife Gisé | gtternately arranged

erture are alternately arranged concentrically. 3.
cm@ﬁ%“ﬁﬁ@unatlc operated hamrer as set forth in claiml,

wherein the check valve includes a seating portion

for :gﬂ‘hg‘lgggmﬁ%tﬁ e(;Be?e{t J]RArTm?'tnéjs &t g)qjdl ﬁ%zgﬂlnle l'%?&ﬁ ®he check valve

for cen
includeyrossatingpottion femrad wigh p@pmtﬁbhplaﬂdd @MBe‘édnmf ﬁnacsrformed above

the %Ieﬁ‘lléxt 381& Hﬁ)(p%rhe%h n d%&ldﬁ fhgeseﬁlﬁ%d &ﬁﬁﬁ'aﬂﬂ covered with an

es a skirt avi ng.a l'ant surf

ela&ﬁlﬁ\,@bmryelerggﬁr dvheren é]éeon%i postion l&ﬁlu ﬁg& Ihgﬂag a slant surface
inc At hywardl etbﬁﬁfd ﬁ@ Gehth Aisat it uppdrhaid sdretome thieredfhnd the elastic

i e e RN T
a asgle fpm&lebfwmhmesdlmttsuefaob af thei skiorandda s¢infopeedosttip grertion formed
mrcfua{fg@gt#acﬂyr Q{Jgfﬁ)%f‘t i6% tﬂerl:@%@r[ sGaf apﬁg Rnas to be >PrOJected

on as Foj ect e out war d

outpygrdly be atcgrtﬁmtthlckme é@ frqm afslmsarf%qean@tcgl!}g ithethe Mlant Yurface of

the @Bgﬁ@fdﬁgeﬂ@lérﬂeﬂt faﬁd fHeMat szcé%?t}ﬁfheb@ Eo@lloast i ¢ rubber
el ement and the slant surface of the head portion. 4.

The pneunatic operated hammer as set forth in claiml,
V\Iheréﬁi’ﬂhetpheuﬂ‘lﬁﬂgéﬂkra(téd hahmehs set ﬂﬁ'thnn ichimmdt wherelrethedersth (L) of

oc 80 g 691 SR BT R .
set toubemorti thame 8 2rtinkS the farzesBoWyr, dlamgneeB9 (bfResv2A), |thﬂgela’npreVenUng an
err e[n?%ﬁ%%mﬂ%‘é% gf%rbﬁglyngltoﬁf;bgf\%?erg%lﬁé b@wnadit, wat er into

tton bit riving a pneumatic
operated hammer for rock drilling in which a piston

St ri 3{@@ gfktﬁﬁ&t $Odi3hg a%blhrﬁaﬁk/)ol%ﬁdé&é&l ﬂq}(mhﬁﬁ |fcﬁf1©61€iﬁhllﬁlgl i which a
I nNar| c aSI es n
risp ECH e Bl PENURY SRR P 3R b roratably
destérdiig sotthat thé dmmng iwugk fsararriddeoutrthé hietigdwoniprises: a
Ihgad ffrrsﬁ t(gp %}" Qva?tgr%Mf(%M]t%n &rﬁﬁr&é gﬂq}xl loglﬁq’fegt &%F even when the

at a
pneposiit pperated helem s spphedowith opmpregsed aratip rdélaﬂgmoaltwn

passagevsd Liep SPRRMiIf ¥dndt&ed 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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conpressed-air chanber fornmed between the piston and

the casing to thereby ascend the piston in the casing;
woae/0a23hi rd step of formng a conpressed ai r PCT/KR2005/004075

passageway to expand anot her vari abl econpressed-air

chanber formed between the piston and the casing to

t hereby abruptly descend the piston, whereby the

drilling work is perforned. 6. The nethod as set forth

inclaim5, wherein the first step conprises a step in

whi ch the conpressed air supplied through a center

hol e of. a,back head ,overcones the pressure of hegk
compapsser-aiR PHARBRT niedRNPAL e, ool Fag Sartig fy, Jhereby abruptly
descandphiepisted, whereby thevdeillangnedrk isperfomped.r om an ai r

passageway via a center hole of the piston to a

di scharge hole of the button bit in a state where the X
pi strThemicthhd abset fonthbint cleizs &.ewhergindthgriérst sfep cemprges a step in

i bl ' i@ Backt Réd h
L s At e S

& .
pregiuEsclryshonh vk ¢ dhang dRsharesrbtoghe ops &2 GoPRepgd air flow
chah@éltr@rmiﬁgl_frf)%%h@f %z{s_hﬁeb@mfa d}fﬂnter horast thmpi@toﬁltg_aelischarge hole of

ontact .wth t ri,l 1i.ng surface. the hutto n
the BT U1 StE VEISER L1 TR ShA% Pt PR WL fggBCated at the
lowefidost pesitianrpy #efredvraweights; suppl i ed al ong t he
co ir f f . .
SO SRR S T, LTS oL UL i
for theedrilling workcanskibe botterh shtfege afithe hamippihibpomes infetlagscontact with
the ARAHRVuY8S GRBhHoRDi AN A st Grd PEshbd irftdl tiliRElde of the casing, and

conprises a.step.ip which in a state ere th i sto
the compesspef S iscwpelied alopg dhe R %ﬁ%‘ﬁffspﬁnﬁ% ,0? the center
holé Bﬁﬂ&‘bﬁ'ﬁl{ lﬁé‘aﬂgﬂlfe_&iirf %ab%gswm lahéd pf@sﬁﬁdn@é&@ﬁlhﬂ?dr ofithapiston to
cent e e ned by a space on the conpressed air
the?ﬁﬁ%@ﬁgfg’a?ﬁﬁe"?ﬁiée P‘Sﬁ&“s%f}%r ace of the piston through the
centtae thind estepndompmeseai a sopsisawhishyinod state Wtk theepigtonosuddenly
s YRR PR S8 0 s
in syentes holgidefingd byra spacs ondke cospressed air chamberg pug the top surface of the

pisﬂcoﬁrthfbﬁglclj Ql?!"@éﬂtcfrﬁlﬁ)'le @{1&5 "tlahoalf Ba%&ﬁ%&fhyt dtif‘ﬁth@Qﬁ@If ‘hSﬁﬁﬁtl) eHak fthe piston
suppli e rom ut si de | e 0 e, center e
sbriify AsEends € St ROMBMLES.al Ryioton 1 EKE DS (P gt of the button

bitt he conpressed air in the center hole of the pistonis
selectively supplied to the pressure-increasing
chanber of the piston in a central and distributed
mann@érfheanethed st sepfarth injelairn Stthgherceppsisesed ai r

¢ han?@feﬁ tiﬁ‘ rehibtP Eﬁ%{ﬁ&éﬁ@@ g%ras;ﬁhﬁ'lliedpﬁf)ﬁli @B Suliid R%ed to the center

differe out er ers e piston and the inner
holggf thegristomireueh; thejchegk valye, net hod as set forth in

cl ai fnstépfiHrwhien teosinpreasd ag int1Bp ceftehblehofathplpivien id selectively
sup%ﬁiec‘fl {:orth %?essg g-\{\r’? gasﬂlrgechgr[n e?rnc%%je I(J:i(s)tr(])%enrll tarclexg:t?a{l laXd altstributed 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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regul ar intervals about a central axis of the back

head around the center hole of the backhead for
woupPklsng t he conpressed air therethrough i NPCIE&R2005/004075

central and distributed manner; a step in which a

conpressed air chanber used for descending the piston

is formed to fluidically communicate with the air

passageways; a step in which a conpressed air chanber

used for ascending the piston is forned to selectively

fluidically communicate with the air passageways, and

e ar S eways f.l uidicall nlc th
head i niaplyBig s foremmsttytetifronth SRR ERu of Ristifuticffoner
and 4 ftep & whichasggitesged sie Ckanber ekgd fdrldeshenéingyhe piston is formed
[¢] 21 ai r chanber used for
to fﬁg@%ﬁﬁy é‘gf[‘%‘gca\@% sqgtr%ﬁ%?lgs %Eé%ﬁég% alternately
concastep ircwhicl aapmmmsqdwer chamber used|fer astending thgeiston is formed to
sel&ﬁ@giy ﬂmﬁ%ﬁﬂy i3 t v TRHcC 2P %s?d Ew§§"s°pinh @M Sdif Phssageways

escendi n e piston IS constr
fuidicnly commupise L MIRABS EMBISFSea - BmbSh &Sf‘cslnf%f ﬁsSCF’aang the piston

andS \?Hef aie fba@Jagé\h spbcﬂédﬁﬂelyaﬂﬁﬁdﬂ:aﬂy Qj@mnmmlsutm@ whe tbeltobﬁipressed air

huck h t
chagity gsaﬁ?%ea% bhee e s, A e st ety around the
censattholecd thd backdeahiuck, whereby the ascendi ng and

S:f?en%gxg vgi?cq{ gtcbx% res?erd ehpgué)g g{ %}Lg'u{fllg #1@1% h}r'd‘%screndl&xg the piston is
congtringted togffechia thfammpre@ssdmr ic arn@eramd phithefiopsarfacsepfithgypiston; and

a bagleh eRWHIERKAE Btk bi rls Hﬂ)@%&d PR d BRucRS subh ehat SdaflGlide along

a check val ve for opening essed ai.r
guigle SENYERERFICA OprBe anst ﬁ@nphgrag JPefieq o the ek twqwgﬂbtmée ascending
and-dRE¢nditR dfRration Forthe driRimg ek is perfogmedid and descend

Wi th conpressed air in the casing, and a button bit

for performing a drilling work through the striking of
t he 9i At pmeumaltier epenated dwyiminmed rfoc abck alribling, sthé thantmer comprising a

cylﬂ{d%\éﬁldc%giﬁg &} ¥R&hehld Sa(ﬁlﬂﬁe:cqlrég Sg Epcﬁg)%g&ﬁfﬁf e %gsntné’ a check valve for

g{& casing w t OI nt- bei ng
opdningieldsing a gomprested aitpastageway ithg catingia $or gupporting the check

valPOrd i%'fbﬂ”'@dﬂpﬂﬂ R 4ERM e Bedcend Wlﬂiegorhfﬁés%d air M &e€daling, and a
oin f or med g f he Ipﬁ“ Wgﬁﬁﬁ ra rface of an
{tmvplaF %BP‘ff‘i”&Hn% AFHEmE weTk phrg ?%Qﬁ eBﬁg"é‘gerrent

sect ivierein Scylipdrieal joint istfertixttpesvidel bepweasmthe sasifi@aml the back head

to %ggglﬁ%%rné e‘& glﬂegaé:% CPe ttF% np Blél r%ledait a %enter thefreof with a
guitlh seatimg portidn bavingia girough-hdle cf@mp:detbsmm, ayherein joint is formed on the

Tnn@f‘ﬁ&?&n@%ﬁfr ac@r(‘)? ?#)éar Cﬂé&rﬁ hERST Woth af 1ﬁx§€’rgﬁi‘i‘al(éﬂg5é?:ﬁlent section,

per i phera an Upper porti there
{ormpd n the eater gi}srlpbéprale & o 7 loxveg oghipry thereof with an outer spiral

ERMEN g@ﬁb{igaﬁu gb foled Lahgﬁldw It ci]eﬁ{er eRsla oheR bt vﬁﬂctal plurality of
oln an 'S orne e 1 nn ri er
coweﬁ%?geilbﬂoa%sa%%waﬁm{)mreah bfig B0 RobS" o D Binep peripheral
surfrd & &l appergportivre tieeceafnetith gndimmenepicil yerfgagemdnh esection for screw-
concay [ I

enGeN i BEPORES i fRERL SepBoPbEIol 48 FH0imhed & the inner
peripheral asurfste of rec sentral npartien RVigh@ edriches algpressierrand a slant groove
ext@h@AE U RwiRdly fRom R3SV REpRRoRas a

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
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center hole and a striking guide groove forned

therein, a pressure-increasing passageway i sforned
wOhetoweza9t he center hole of the piston and t hBCOWR2005/004075

peri phery of the piston in such a fashion as to be in

paral lel with the center hole and fluidically

communi cate with an inlet aperture and an outl et

aperture, first and second chanber partition walls and

a lower partition wall are forned on the outer

peri phery of the plston a sealing support ring

o B SRR g O B L A B P GRS
fastion rxedo ba i@ ipatallelf wnlntheheerfterrlsﬂe amrhﬂbehcaﬂarotommmncanamth an inlet
apelgtﬁres N aOuEI z{beﬁﬂreaﬁrgtt Qnd‘ Aeld{n?d o er ur o gE %d"ﬁ IJleer partition

apertoure an an ou erei
wall hee ﬂocmccbm thietoutes peophasy| obthetphson, r@rﬁ@ahrpgesfqppwé g mountmg groove

is fStthd %@t &iov@ﬂle%@haﬂf%f baﬁ’ﬁu&b Waﬁ ozind\’\i bessur&HAReIngG passageway is
gr oo having a di aneter sli er th t hat of

forkpg lwﬁé}y et the firsy Chwe&@ﬁg nh‘B‘I‘lg i gt @ TBINTLAS () fuidically

cmﬁ@uﬁlhate vathGRhRt agedtdrd @dfanmmlwalﬁﬁgagam with the

suppoy t g ng.
NN T T AL ——
thefeof watl a support groghe havisg a;deinmmﬂlghml:y dgen fthanvbat of the upper portion

of &% @Et{ef h&l@lof %ﬁﬂn{rﬁd r&y L@{ g;gﬁér Zﬁsxteﬁlyf %éd){\‘rﬁh ¥e support

on ri er an
gronm; rwhenfgn gseming Sﬂmqﬁeungm rtmélttr%lﬁéhe wam@mssmrorf thecasing, is

forinB& i€ &f dJu%ﬁmH‘%HQﬁé %Sﬁu&t&ﬂ‘%f ) %gfnkr[&'xéam |618i- &rcdmem@cttﬁ so as to
after th eaoveQ e g Deen. en ed with 4 on th
FungfigRtAsa Dsion G1E AOTREL & GHAEE dat e & STER IO e dgined on the
innks pé@pheed @Haéb ’t&ﬁfdoﬂfbﬁ neiTing asedsien rspahgnineeinf oherth after the
aboafrefsc\gpgt%%fxt %8& asi&%% eci%rég%%dh\% ih o Ibzt gaggtr}]l%% 91' éa&ﬁgle comopr?ssed air supply
passdgethag ipfasimed buad/atinble @empmssddmneclmmbteh ﬁox}m‘drbtetwwndhqawsmg and
the é)%;?[{ %ylstgﬂ é§§ﬁh§g%‘h%ﬁ%én ifo%g@get@’eéﬁ"ﬁl@ 8g g B HSE the piston and

portion o e J.olnt and eatlngW@
thepesnter dreleef 8w Joins. ard: R Halgenal ArasHe JCBalﬁbers,@)rmﬁ%tbe n the guide

seaﬁh Peﬂlo‘ﬁaﬂ tIRjoHR lahd tlfésgtﬁ&dsdaﬂng B@rtl@ﬂi’denﬂv thrsdck Bead in the joint so

tha i BPR  FOTHLY BRREPA iz PHEUESPYHE O Lpstormed by an

repetiiveadirikipg opesden df g piftoh hgaipststhe buttdrDbit Tipen ;ﬂnasahmptl descending
ofgger?ted hammer as set forth in claim9, wherein the
Ysed air supplied to the variable conpressed air
charrber IS suppl ied to a conpressed air flow channel

for GI ’ﬂfe tp%x 'Eataphﬁnmtﬂh% dePfoBthA klaﬁh@s MHERin the compressed

cha sse al r. passageway pi st on

air ﬁPEBls"-lﬂir fozthe gyaeﬂaﬁﬁemp@ﬁsaedt He Chambars wap@qdnt% hpempreef air flow

che}.ﬂﬁ@lﬂ f&rﬁfétdpd)tsﬂié?c@ﬁ& hJSlt@hlﬂiH iRembl bre’sﬁlﬁ‘ehﬁﬁﬁibeﬂ tht doffpressed air
OWer No osition i.n n

PaSSRETYAY BRsPINGR USEHTACE FBPTRR PR fh © b Sl ' 5 b der when the

pisaumcaridhhe pusdrobit areclovgred atithe lpweximmd;t poditiont fretheassing, winadein when

the elﬁ%{ecga% ed%?c%ﬁ%saforr d['lgﬁl\,gaﬁg%ﬁgh bltSind ?ﬁe@goﬂ {e{] ardly pushed into

pressure ch
theceasingeandettic gomprrsseshaje ey chanpeleis farreed a¢ theaesnigg hole, the internal

pregélgé LHELY, B Q:oﬁlg%sﬁ‘&is&if %aésggerv@ﬁfs h %esmm&éaélﬂg pd¥sszeway and a

er so {hat vol unme ssu reasi ng
pressipribareasgaehamber yn dhis f1dergse 6hatt Hae §:me of the presSure-increasing
chdrfisdr 38 BRGAY ShpandsE €6 therélsy MshRAcoBydasobed tHehgiston, and when the

piston ascending reaches the vertex point, a compressed air flow channel is formed of the

-
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pi ston ascendi ng reaches the vertex point, a

conpressed air flow channel is forned of thecenter
wohale®s230Mme i nternal pressure chanber, the conpCeE&R205/004075

air passageway, the piston pressurizing chanber and

the variabl e conpressed air chanber in this order in a

state where the center hole of the piston is block off

by a central axial rod of the guide so that the piston

abruptly descends due to an abrupt expansion of the

I nner space of t he piston pressurizing chanber and the

cen\élratr }Il(ﬁ ;@Egsg%l,n%{lé:%hge&r reI tcﬁmst Eéeé alfi ;beas%ék&g? the piston
preanamgtchambq:rmndtthnjvdrmbitewomesed aift @hambernn thiajordep in a state where
the \é@rﬁ&eﬁ&e E)f'ﬁlegﬁs%rp 13 HléckL ggg cgﬂtreg t&?la?ﬁﬂ ﬂﬁ %HT&@ @b kthat the piston

oove
abraptln d|¢scendsyiue denan bt pn@anmoslrpftthe inngr spAce h)é Ithe gistonpressurizing

chaffdeP iiB ik Yrittle BEEAlek LA At @RambELoTkd Gt bERHEHR & thetdby perform
t he vari abl e conpressed air chanber. 12. The pneumatic

theéﬁglfn&‘té‘éf hammer as set forth in claim9, wherein the
sl ant groove is formed on the concave depression of

el SR B SR A Mg
formed bhahe $daking sgiportrirg pponting gmgveetharspf wath| aytlsmpgbdmle fluidically
co&rﬁu{iﬁ?%ﬁ Gridh! ﬁlren Sdhfer Ploik %@ ﬂ'l%? %oxtngfesﬁ&ﬁ’ aﬂ'raﬁég%ﬂv@ fordBEre are not

om t he casi ng. pneumatic operated
gemmﬁbmth@varwbbkcom«rswdq@}rcltq@ehamrer conprising a back
head to which conpressed air is supplied fromthe

outsjde. a joint for e ing the hea
casi . The” BARRHTRIE| Serac PN et s TGt ed Bfgfein the slant
grob®¢ is figraredt om @heaccﬁhewé( depresstoraofl tieetasitg el yhe sealing support ring

nterru tln the su 0
mol i U el S s pirteGOTHE DREMH & . B seglne suppor
ring plgstipatly wipportetl és agived fromdtheapisteryuporpihg rsaparatg,orwf the piston from
ﬂm%ggpégssed air passageways forned therein, and a dril
bi unted at the | ower portion of the pi ston for
performng the drilling work with a rotational force

and g A f)héﬁxr[h(ﬁcfo%ﬁfédq{axﬂd‘i@ fBi fIcR rainnvﬁge fRi ianirhéer dagfising a back

ISRt R A 2 e g BREDunGEE h hpeng e b
heddheitieatasing, la oahndrmala guide MGuntedoﬁsmid}the geist fog suppeetingaeheck valve
and’ ge{leﬁ:tlvglg mteiruﬁtmggtﬁk: '39%%12 of %tcgﬂ{ﬁ?%]sécpalf G rﬁq%ﬁ‘ Qgefﬁ@d to ascend and

I ner ri
desgetvainsidaghegaide engaged iwith than?@em%fand IhéVlbgltatIdhragt}t ofyepmpressed air

pastsi% 2&‘ %‘rxﬂeﬁ AL 884 LnRilOGit hiRintea rth@[b@vd? %hicﬁf‘oiolfhe piston for

sin erein the piston is a

t
perfurerinify g Wiy Pt rofatiensy faroF B, ik force of the piston,
wheliea Bk %ﬁék IRad i$réndniped With 4 @emdmmebﬁ@le joint, the joint is screw-

engigEh rgh g PpriP TR AN ) 28 SRHE AR oL e Rt fy Bywer porton of
theagsinigLis eoatodregntooseréveengaper with @, chack.embigrretaines ringr fredimiting an
ad\{aﬁ?ﬁlg'aﬂdtr Rﬁné 'i]arfﬁla Wrdh& BEERHSIE 2hd B3 M d}b L0 i AMBLAES inside the lower

apertur e asepar ate conpressed air
engpertioy ety cavngred t herein, wherein the back head has

SPi I @heRNOME AR 1ssae%igﬁﬂﬁocfypﬁ19ﬁqm%rhx§d] Dot aving 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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peri pheral surfaces of the upper portion and the | ower
portion thereof so as to engage with other conponents
woOao/0a23ut portion formed on the outer peri phBCYKR20@004075

i ntermedi ate portion thereof, the back head having a
center hole formed therein for supplying conpressed

air therethrough, the nut portion having a conponent
assenbl i ng hole and a bypass hole fornmed therein in

such a fashion as to fluidically comunicate with the
center hole, and a valve is elastically supported by a

| hol d
sep?féferﬁo%%%saecgglrﬁgsg 8’%?& eﬁjﬂg Ieing tgeej glnnt ! |Sncl udes
an i whaeins ghier hacke lhg&lgémmplrpb rehgagemicot sections fommed nererthe outer
per@?\%ﬂap Q\ﬁ%& tcif' Me?jé)?)exo orﬁgT YRP He Bt P&Qioh Qﬁ‘ér@@lf sJ Q§ to engage with

he ou engagenen portlon of,
oth@ra@knmws pod pauprtgeirmRe P e gutereriphery of ap |lmamledlate portion

thel%BEQHE 'HﬁElE h@&f haeRy BURRE helk foh@ed lﬂﬁ&émﬂf@f 's@ﬂﬂyﬁb compressed air
a

rrace 0O Oy\Er ortion thereof ow )N
the{?@g@vgfbmf BB POTER hYIng R SOmPORER] g %Le Poypass hole formed
thetelteiresich i faslionh as gﬂﬂdﬂwﬁﬁﬁbemnﬁmidi&dwiﬂn eiccéanterdiode, and a valve is

el a{i@ ?@% essed s ﬁl Ibg rﬁdgp{rﬁfg 1@ Sﬁ ;%xl)'lx%gomsh ]és%errﬁgﬁn% ﬁsel\évjeagl? nl% I?%Bninated by a

snaplnmgeby form a conpressed air passageway between the

gui d\%}‘l{[’? &Efjlnkﬁﬂe§§r§i r sﬁfﬁl %ﬁ%ﬁfrgehﬁmapo?h@ﬁ ?T)Mk%r&l the inner

a dri I'S prepare essed alr
pertphigrsh é!lrfﬁ%‘: pHAMBWDeS PeIHen 6@‘???@"? q*roqll@vmg e ORISE 18Pl engagement

porﬁbﬁ oPﬂféﬂfa@l@ A& t@ 'bE ehéﬂg@ﬂ IRPENTH 28 oLk Hﬁiﬂal l@ﬁga\/@ﬁﬂ:nt pértion formed
er and

on el aRaphun RHBs0] LB hetof preseRt “Uf g Jbe ueRsig)q porton

of dhie tchsingitet b engak@dcﬂﬂtee\mhbcdnd of gtidee nérshbernfoamedt therein, and a
com%regeé taﬁ'%l% of rtht ?olﬁn g%eme%n ltﬁk r%ﬁ&esx%lgﬁmggxr andstﬁe Bntg} periphery of

ate r e t o] St on ascC
thegpint td therchiyaformala qosn}frmsnfb air @fasaag@vayebntwerhmeegwe mgmber and the

casB%‘: Ko hﬁ@ﬁwa Eﬂaﬁ; &ﬁlﬁ‘@ﬁ%ﬁﬂﬁ% \%x‘k i Bfe%‘ére@?@ Eérﬁﬁl%sgegra'ﬁeﬂow channel is

mber and the joint, a conpres
forgyed Of e cABEWEY) ePBﬂWé@%i}e“é‘ s comparsssd AtIniRt eRerbe 2 rgned between
mpP@bér 44d tBé jdife a ComipR@sclnir pzh,eagékﬂa9 fof pley e, the bmpressed

the
s AN, e G HEselet Bl SHBE PR anct b8 ceBRRdl of he button

bit & thipasisn ge ey m):ﬁ stateewlprs therpistonl ascendﬂ ﬂmkxtomprcsspd ey dleov channel
is f%'rrge& I?)?qu %I;tglr H&Q thtﬁe Q)' & %Qadrjmtﬂe tcEﬁPfé@scédn&ir liflet gétme formed

resse alr conpr essed
betwheinther gmée membnamybaleuelm,rmcmprﬁseé ajtmpassagewey dormed by a space

detﬁﬁﬁp&e%vzéeggﬂﬁ' 1? p%ﬁ?ﬁ%%ﬁvﬁyth@fcg&ﬁg Salﬁg $he @)uteir I'iférlpherty of the guide, a
coraaqe%segf S ot epgeD; et (oY, 0 pagt | PR (e joint, the
ebsed aiﬂpa@sdg@@ﬂy bf te pistadi Qldhﬁﬂdlm édnmpressed airsthain®er formed the

| St 0 the co e i .
TR TR T ————
is dicolmrgsis ted thei outsudb ethroagb rthe rcomipogsaasid aly epaseagawan eofgilie ogiston, the
rgglggst%ﬁ a?rrl:gattng stofx Iaﬁ?] ﬁfé’E@ﬁ%ﬁ f618o ng‘d{e bQMgh %Lt to therebty abruptly

ure OTITE € gul er an

ascan theh@sf@@mpnaelsgcbﬁe% sﬁatepae% 5@ Ehghyn afstait wheresthe rPISé% descends, the
coxﬁfn‘éks‘éﬂ Gyl éo‘{ltlﬁﬁ’erfrfbl b Gap d}ﬂle\d" th |i‘he°§l§toﬁ Ratinge, coﬂﬁﬁ’es‘s&?ﬁ‘ir Elh@t aperture

e co es hanmberin the gui.de
forfied B Prsstje EXRABIbe cod He By 6 PP et SHIF: pREgre formed

betpieen the gt thémbdiand 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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i nst ant aneous pressure to strike the button bit,
thereby allowing the button bit to performthe
wodedeclob23ey wor k. 14. The pneumati c operat ed haRGBKRAB05/004075
set forth in claim13, wherein the outlet aperture of
the piston is forned in all directions about a centra
axis of the piston. 15. The pneumatic operated hammer
as set forth in claim 13, wherein the bypass hole, the
conmponent assenbling hol e and conponents nounted in
the conponent assenbling hole are formed at respective
in tﬂg éﬁ gﬁlmlgeggg gt?rﬁp]t f %)%pglgﬁ]]egiutfqﬁgrr %)Ié g?rgﬁ{ly ALscRN AR prilstgr? Idue to the
instantaneous pressure to strike the button bit, thereby allowing the button bit to perform the
drilling work.

14. The pneumatic operated hammer as set forth in claim 13, wherein the outlet

aperture of the piston is formed in all directions about a central axis of the piston.

15. The pneumatic operated hammer as set forth in claim 13, wherein the bypass
hole, the component assembling hole and components mounted in the component assembling
hole are formed at respective hexagonal corners of the nut portion or at symmetrical
hexagonal positions of the nut portion.
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