i/rt *166166* 5 May 2006 BEDROCK DRI LLI NG AND EXCAVATI NG APPARATUS FI ELD OF

/ THE | NVENTI Ogmmmmmmwm invention relates to a bedrock drilling and
excavati ng appi particularly to a drilling and 5 excavating
apparatus that reggisstes power froma rotational power source Y S a
pneumatic unit vibrating up and down reciprocally to drive drill gimets

to strike conti BEDROCK DRILISINGANDNEXCAVATING:APPARATUS and
excavating apparatus to shatter the bedrock. 10 BACKGROUND OF THE

| NVENTI ON Dri | | MIEEDIORTHE INVENERIONSs are generally being used on
construction sitTes to dri and excavate the stratum The stratum

general |y can be diphdegrddit Adntioh HAENGoNa BedFeia!dil]IRRERRINY on

the areas. In the countries of Southeast 15 Asia (Suc Mal ay t he
stratum usual | y_{ d dr,ack. e ic he
depth of the be%ir(g%gaﬁﬁgr e%‘ysgér.atﬁ)%e a&rﬂl 1P %ﬁﬁgﬁgdr?ﬂ t% ﬁe %oﬁ%ﬁﬁ oﬁ%’ll&
drilling and. excavatin gper.ation_such as.the one digsclosed in..R Q.C
patent 90 pabl | CACRHING. SBBaBRSC AT HeBRIN iE0Ea FRATE ORISR | g
sl eeve" has a drill with a hel,ical periphery. It ?.e r ot at(f%
conti nuously toPOWMAT IORIES ard has,2 lHﬁe‘ﬁHéHCdetl {’Tﬁéa ing up and down
reciprocally to drive drill gimlets to strike continuously
downwards under the gravity of the drilling and excavating

( apparatus to shatter the bedrock.
10 BACKGROUND OF THE INVENTION

Drilling and excavating apparatus are generally being used
on construction sites to drill and excavate the stratum. The
stratum generally can be divided into soft stratum and hard
stratum depending on the areas. In the countries of Southeast

15 Asia (Such as Malaysia) the stratum usually is a hard type
bedrock. The hardness increases as the depth of the bedrock
increases.

The drills used in the conventional drilling and excavating
operation such as the one disclosed in R.O.C. patent

20 publication No. 356896 entitled "Improved structure for
drilling sleeve" has a drill with a helical periphery. It may be
rotated continuously to sink into the stratum. When drilling
deeper into the stratum, the stratum becomes harder and
drilling speed is slower. Sometimes drilling and excavation

25 operations cannot be continued and have to stop. To remedy
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/d'eepeF into the stratum the stratum becones harder and drilling speed is

slower. Sonetines drilling and excavation 25 operations cannot be conti nued
and have to stop. To renedy i *@0002* 5 May 2006 this problem R O C
patent publication No. 415320 entitled: "Inprovement for theMa¥#9% of air
hanmer " proposes to use a neumati c approach to drive the drill to
generate up andtl'dsvpn'ob/liem,aﬁl.aiﬁl. patent publicationaNm 41 §820aentitled: st eel
ball to 5 enhance the strength of drilling and excavation. During drilling
and excavating thpadvementt for thié Idrill sofinir drantmertepropuseseto aseia hamrer
to generate up and down vibration to shatter the bedrock. The drill

structure of hayhegnidiic ?g?i‘oa@l@rtdr&%esth%eﬂril’latd RePaR ﬁ?%ﬂ@d@@ﬂ?mi ve.

When the drilli'ng 10 dianeter increases, the diangters of The drill and the
air hammer al sg: LRQr €drs ane 1hi , tal 0
strike the har Zelbﬂel%?%)éts?t hﬁgugﬁét%Iélmielb%o%{a?&ggssﬂysrtagg?sb%qeﬁfoygﬂeg%y to
damage t he i del £ i i o) Lons, gt ba t he

pl ane 15 o%rt h%nlaéﬁ?‘? glbél 3@?“&% Bgdrcgrgm)\sgrt%@al %c&ftﬂ)g Iigélgﬁ% kely to
create large crac on the bedrock, and the drjll js.easily damaged. Wth
Thesteel bal | SHIRRG an sXGRUEnG; Sheraane the AriliS, rivern by 1ie he

| ongi tudinal striking forge causes dusts to drift vertically. .The rotating
drill that sinkenewatic aif hammer to generate up and down vibration to

shatter the bedrock. The drill structure of having the high
( hardness steel ball on one end is expensive. When the drilling
10 diameter increases, the diameters of the drill and the air
hammer also have to increase. The costs are higher. Moreover,
to strike the hard bedrock through the high hardness steel ball
is easy to damage the drill.

In addition, during operations, the steel ball on the plane
15 of the drill strikes the bedrock vertically. It is less likely to
create large cracks on the bedrock, and the drill is easily
damaged. With the steel ball on the drill plane hitting the
bedrock vertically, the longitudinal striking force causes dusts
to drift vertically. The rotating drill that sinks deeply into the
20 stratum often generates a great amount of dusts which spread
like water fall. This results in an undesirable working

environment and is harmful to the workers.
Furthermore, in terms of operations, the conventional
drilling and excavating process of the bedrock mainly includes

25 two stages: the first stage is to hoist the drilling and



/2'0 stratum of t en generates a great anount of dusts which spread |ike water

fall. This results in an undesirable working environnent and is harnful to
the workers. Furthernore, in terns of operations, the conventional
drilling and excavating process of the bedrock mainly includt¥ay286¢o

stages: the first stage is to hoist the drilling and 2 5 May 2006
excavat i ng appaertasatiggaapparatusabyi achgawndnaochineéry amide tobédritb¢he unt i |

reaching a selected depth, then withdraw the drill; the second stage is to
sink an earth ekedr@ik Qintihrreakchdig 4 hseleetsd/ depthi ndien twithdeawatket he
shattered rocks and soils, 5 then proceed the next drilling and excavating

operation for adrifPefhR sédéiid %gg hg t?htﬁ?keéﬁ %rgf%rﬁaiv%@id’ﬁ barfel by ft

stage and the excdvating operatton o e second stage are repeatedly
per at i ons, ¢ netoRer T mASHIAELE 1§ SREEVAR I Shbstcled WA A Wpils,,
e L ghy OB SeekASHERAL: RIS B KRR BT RD Bk s,
OF TLE | NVENTI CREQBOTTRGABIB of bR SH3HoriG QRsTaOTonT the fRvcHREEand to
provide a drilling and excavating apparatus that receives power froma
rotational powethes @xcewatingeneration ofi the segood atagevarenrepeatedly
performed. To use merely a single heavy machinery to
e perform the operations, the hoisting head has to be replaced
10 repeatedly. It will result in higher costs, increased operation
time and greater risks. The heavy machinery used on the
construction site usually is bulky and heavy. Operation is
tedious and risk on the construction site is higher.

SUMMARY OF THE INVENTION

15 Therefore the primary object of the invention is to provide
a drilling and excavating apparatus that receives power from a
rotational power source. A pneumatic unit is provided which
may vibrate up and down reciprocally to drive a drill to strike
continuously downward under the gravity of the drilling and

20 excavating apparatus to shatter the bedrock. A drill shell is
provided that may be altered according to the diameter of the
service shaft without changing the diameter of the pneumatic
unit. The drill shell has a plurality of conical drill gimlets
located thereon and arranged in different biased angles to

25 strike and shatter bedrock effectively, and the drilling and




may Vi brate up and down reciprocally to drive a drill to strike

conti nuously downward under the gravity of the drilling and 20 excavati ng
apparatus to shatter the bedrock. A drill shell is provided that may be
altered according to the diameter of the service shaft withd¥8¥2®88nging
the diameter of the pneumatic wunit. The drill shell has a plurality of
conical drill xdasation spaeddnayydneseassd arranged in different biased
angles to 25 strike and shatter bedrock effectively, and the drilling and

5 May 2006 excavatThe sppatatey accoeting tOhethapparaintioncinchides to the
I nvention includes a coupling device to transmt power of a rotational

power source n hé  tant ita | u e
gL dortes, 10" BsasRlioponer T ORI pndy

generate vibration. s a coupling axle ¢

ai r intake hoodd;,am OHHS LHBNnE['CaiFOHNAKAI oF¥hA allPrBSsuPSouttd P
OP. 0 ] r

receive transm ssion I nput he“rotating power urce. e alr 1ntake
hood comruni_.cates with t.he ..couphi X1 o4receiye cq e L{. from

the air preésur%elieﬁai%u‘?lg@tlﬁ%cgt’ﬂ??%@"%ﬁgévgeygcepmi a%pﬁgﬁghg‘gf%ne end
coupled wth a | ower, end of.th oupl i axl e and a.gonnector which

Coubl o5 w th a GHRlRd BY Ampir Ak edddrot Guffided 137 obhting Bkfe ari 1)
and drives the drill to vi brate reciprocal ly., Another object of the

i nvention is td3s aniWRPeherdclo, seenivertransmission: input ofrthe refakingind

waste soils fromthe service oL . .
power source. The air intake hood communicates with the

(" coupling axle to receive compressed air from the air pressure
10 source. A coupling sleeve is provided that has one end coupled
with a lower end of the coupling axle and a connector which
couples with a pneumatic unit. The pneumatic unit is coupled
with a drill and drives the drill to vibrate reciprocally.
Another object of the invention is to provide an excavator
15 to remove shattered rocks and waste soils from the service
shaft while the drilling operation is proceeding in a single
process, thereby to increase drilling and excavating efficiency.
Yet another object of the invention is to reduce the cost
and prevent dusts from drifting and spreading.
20 The foregoing, as well as additional objects, features and
advantages of the invention will be more readily apparent
from the following detailed description, which proceeds with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is an exploded plane view of the present invention.



shaft while the drilling operation is proceeding in a single process,
thereby to increase drilling and excavating efficiency. Yet another object
of the invention is to reduce the cost and prevent dusts fromdrifting and
spreading. 20 The foregoing, as well as additional objects, ? M2y 2f08s and
advant ages of the invention wl | be re readi |y apparent fromthe
fol owi ng det ai FEG: dasc PRNG ¥iewhoE bhpmuesentinyantion dnan assembled
acconpanyi ng draw ngs. BRI EF DESCRI | PTION OF THE DRAWNGS 25 FIG | is an
expl oded pl ane ¢orditddns he present invention. 4 5 May 2006 FIG 2 is a
pl ane view of the present invention in an assenbled condition. FIG 3 is a
bott om vi ew of FhG. ekcivat dvottom heigweefnthe i exeandton. of thes prosent a
schematic view of shattered rocks and waste soils |oading in an excavator
during drillingimpraitédhon. FIG 4B is a schematic view of dunping the
shattered rocks and waste soils fromthe excavator. FIGS. 5A through 5D
are scheml i VEREE 4N id AsdHemnatl vit 'JfVsitiered fodieail MEs@OSEIls| ons.
ded odi ment o

FIG 6 is an explo pl ane vi ew of another e an excavator to
be mounted on tpe HRE! HEH%xVavhitbr HFHE drfiling bperation.
FIG. 4B is a schematic view of dumping the shattered rocks
and waste soils from the excavator.
( FIGS. 5A through 5D are schematic views of the present
10 invention in operating conditions.
FIG. 6 is an exploded plane view of another embodiment of an
excavator to be mounted on the periphery of the pneumatic
unit.
FIG. 7 is a plane view of another embodi‘ment of an excavator
15 mounted on the periphery of the pneumatic unit.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS
Please referring to FIGS. 1 and 2, the apparatus according
to the invention includes:

20 a coupling device 10 to connect and transmit a rotational
power source and channel air intake of an air pressure source
to generate vibration. It includes a coupling axle 11 and an air
intake hood 12 coupling on the periphery of the coupling axle

- 11, The coupling axle 11 has a first housing trough 111 on an

25 upper end to couple with a driving shaft (not shown in the



FIG 7 is a plane view of another enbodi nent of an excavator 15 mounted on
the periphery of the pneumatic unit. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Pl ease referring to FIGS. 1 and 2, the apparatus_according to
the invention includes: 20 a coupling device 10 to connect ahMaX%M¥fsmit a
rotational power source and channel air intake of an air pressure source
to generate vi bdeawings)land acfastesing bouellil3gtmxreeeive apinh taifastemt ake
hood 12 coupling on the periphery of the coupling axle 11. The coupling

axl e 11 has a fthesdrivingisigft toube ipperendroftheippaplimplakie ddulee wi th a
driving shaft (not shown in the 55 y 2006 drawi ngs) and a fastening bore

113 to receive g Ihhelé alel PPURY ald¥edtid \Hdiﬂ;iﬁgati‘éugﬁ 112 dippelowsgl of the

coupling axle 11. coupling axle 11 has a second housing trough 112 on
rougn 11 has S ARGk Pt aniR Borte IO oius A8 THE SRGHINORNMED P ocs
an air il ed 1270BRRoIa2cRas An e ARG SR Y, WK e P A "
The aiT 10 | nt RORBbEnEh CEOSHIBEHORTT Bkt inialia BOOE 2 o PRI vl o
thand is Wedgegro%ldotlrlie na%elrg’urteo lfl%r zTn?l lsleezéa la%d afrp?r(lzl%tfloil tohria one side
connecting to the air pressure source to receive compressed air
( into the coupling axle 11 through the aperture 115. The air
10 intake hood 12 couples on the outer wall of the coupling axle
11 and is wedged by O-ring 13 to form a sealed space for the
air. There is a bearing 14 located between the air intake hood
12 and the coupling axle 11 to prevent the air intake hood 12
from rotating with the coupling axle 11;
15 a coupling sleeve 20 which has two cavities 21 on the
outer wall of one end corresponding to the fastening bores 114
of the second housing trough 112 to receive pins A to fasten
the coupling axle 11 and a third housing trough 22 on another
end. The third housing trough 22 has two fastening bores 221
20 on the inner wall. Depending on the drilling depth, the
coupling sleeve 20 of different lengths may be replaced and
used, or more than one coupling sleeve 20 may be coupled and
used;

a connector 30 which has one end shrunk to form a cavity

25 31 to match the fastening bores 221 of the third housing



air. There is a bearing 14 | ocated between the air intake hood 12 and the
coupling axle 11 to prevent the air intake hood 12 fromrotating wth the
coupling axle 11; 15 a coupling sl eeve 20 which has two caviflies &0 on the
outer wall of one end corresponding to the fastening bores 1 h"ay?) t he
second housing trough_ 112 to receive pins Ato fasten the c ling axle 11
and a third houdPNg Zéutjth?eWﬁ BH ket moleTﬁge Pﬁpmcmgmﬁt Itﬁ?)ugh 22
has two fastening bores 221 20 on the inner wall. Depending on_the drilling
depth, the coulstwey endafethe eguplingeskosve 20yt Fhe negnnectospBddcbas and
used, or nore than one coupling sleeve 20 nmay be coupled and used; a
connect or 30 whintbrils screw ¢haesds 3k formedr onaanetheryen®sThe midddech t he
fasteni ng bores 221 of the third housing 6 5 May 2006 trough 22 to receive

pins A to couplgoftiéncofinhet conAectsr Bie hasowepivstdl afeadthd3 cavithitvgos! eeve
20. The connector 30 has internal screw threads 32 fornmed on anot her end.

The middl e gpor i’mapfhotlgggglgaﬁqw(pgf?&éhas a pivotal seat 33 with two 5

pi votal holes 34 on two si a dri O to couple with a pneumatic unit

50. Th [ gL I :
coupl 6 wi th the i nferidl oot Py SRl Bt £ RCERRRC AR, Y. e 7

40 hgs hel i cal 51rllgllnlnsatflclu%tit 80%h & Exidialal WR¥Ew threads 51 on one end to

couple with the internal screw threads 32 of the connector 30.

( The drill 40 has helical shells 41 at one end that have a

10 plurality of drill gimlets 42 located thereon at different angles

in a biased manner. Each of the drill gimlets 42 has a conical

end. The drill shells 41 may be altered according to the

diameter of the service shaft 70 without changing the diameter

of the pneumatic unit 50. The conical and biased drill gimlets

15 42 exert forces in a biased manner and can effectively strike

and shatter the bedrock and increase the drilling speed. The

drill 40 has another end coupled with the pneumatic unit 50

which drives the drill 40 to vibrate reciprocally to shatter the

bedrock. The pneumatic unit 50 includes a cylinder 52 which

20 houses a reciprocal piston 53. Compressed air may be

channeled into the cylinder 52 to push and move the piston 53.

A reciprocal mechanism 54 is provided to drive the piston 53

moving reciprocally in the cylinder 52 thereby to drive the
drill 40 to vibrate up and down; and

25 an excavator 60 which includes symmetrical conical barrels



10 plurality of drill gimets 42 located thereon at different angles in a
bi ased manner. Each of the drill gimets 42 has a conical end. The drill
shells 41 may be altered according to the dianmeter of the € Vi shaft 70
wi t hout changing the dianeter of the pneumatic unit 50. The @?}’n%%?gl and

biased drill gimets 15 42 exert forces in a biased ner,. and. ca
effectively stithat havie sespedtivelye »chpHOw ahQuUsHE ggg'ém(h?é' $1| Ifqrng

speed. The drill 40 has another end coupled with the pneunatic unit 50

whi ch drives t holdinglexavated soids.c Thecepcavatary60ohana pair ohelugsedr ock.
The pneunatic unit 50 includes a cylinder 52 which -20 houses a reciprocal
pi ston 53. Comg2xeseanaipperagnieto coapheiveithi tireopivatat icleded4 of the push
and nove the piston 53. A reciprocal nechanism54 is provided to drive the

piston 53  noVigyhrieREbPT 30altoy reteivie ghhé n¢€ft(52{>w‘cﬁtlaﬂlw ¢ouple vihe he
drill 40 to vibrate up and down; and 25 an excavator 60 which incl udes

symmet ri cal SCO%BC@%IV]agéf 6 %gr%lge XVo?eﬁ%%att 88t oPaKE ESEMESIorVE0Y Thehol | ow

housi ng chahbe hol cavated solls. The excavator 60 has a

e e D

::II (Cji 63)- Pi ¥ﬁte alog:’gf)nt?ﬁqlé Pyt %&Pﬁo@x(r&e E51BR 'i%ﬁggt%)ogll‘lﬁgz)fogﬁ&ng to

of the one-way lid 64 rests on a retaining flange 65 so that the

¢ one-way lid 64 may be opened only upwards.

| 10 By means of the construction set forth above, when in use
as shown in FIG. 2, air pressure source delivers compressed
air through the air inlet 121 of the air intake hood 12 of the
coupling device 10 into the cylinder 52 to push the piston 53
moving reciprocally between the reciprocal mechanism 54 and

15 the drill 40, and the drill 40 is driven to vibrate up and down.

The first housing trough 111 of the coupling axle 11 is
coupled to the transmission shaft (not shown in the drawings).
When the power source drives the transmission shaft rotating,
the coupling axle 11, coupling sleeve 20, connector 30,

20. pneumatic unit 50 and the drill 40 also are driven to rotate.
Hence the rotational driving power is transmitted to the
drilling and excavating apparatus. The gravity of the drilling
and excavating apparatus and the up and down reciprocal

vibration of the pneumatic unit 50 drive the drill 40 to strike

25 and shatter bedrock continuously. The conical and biased drill



of the one-way lid 64 rests on a retaining flange 65 so that the one-way
lid 64 may be opened only upwards. 10 By neans of the construction set
forth above, when in use as shown in FIG 2, air pressure source delivers
conpressed air through the air inlet 121 of the air intake h¥BH0P® of the
coupling device 10 into the cylinder 52 to push the piston 53 mving

reci procal |y beginelets t42 cancidpilbdhe bedtook sm wariens angleseotherl tham, and
the drill 40 is driven to vibrate up and down. The first housi ng trough

111 of the couplértizadxise Ythatstheoshhtidréd roeks randrmiwasten soild tafenot
shown in the drawi ngs). Wen the power source drives the transm ssion

shaft rotating,gcattepedosidevisrdwithdht speoadinly upweards aad ersutbegar 30, 20

pneumatic unit 50 and the drill ‘40 also are drivén to rotate. Hence the

rovatt onal dri oPgmauss, /4 brRANH{S6HuliBy' 6F thedddstiitorie stecaiay | N9

appar at us. T_he gravi i'ng and excavati ng appar at us t he up
and doyvn re |proc§¢] %(tié(?ration of the pneumatic unit 50 drive the drill 40
to strike 2 ar}fH3 (}R ' bedrock continuously. The conical and biased drill

8 5 May 2006 gimets 42 ca L 11, the bedrock in various, angles her than
vertical so that th@fgﬁattot :,}rIg%é'r Aﬁf&sa% d‘?ﬁ/ag?% tE‘Si FXCayator; Ol Pg(r)

si deward w t hout spreadi,ng upwards and greating a |ot of dusts. As a
resul t, poll utilaNeafiomdnc operating eonsiitiongajo exeavateythegshattered

rocks and waste soils during drilling. While the entire

¢ apparatus is sunk in the service shaft 70 and the drill 40
| 10 continuously drills the bedrock, the shattered rocks and waste
soils are channeled upwards into the housing chamber 61 of

the excavator 60 through the one-way lid 64. This process
continues during the drilling operation. The shattered rocks

and waste soils are accumulated in the excavator 60 due to

15 one-way lid 64, the weight of the shattered rocks and waste
soils and the retaining flange 65 without dropping until the
drill 40 reaches a selected depth and the excavator 60 is fully
loaded. Then the rotational power source and compressed air
supply may be stopped, and the drill 40 is lifted from the

20 service shaft 70 and moved to one side to dump the shattered
rocks and waste soils on the ground. The drill 40 is rotated
continuously. The excavator 60 may be swiveled open due to

the centrifugal force to completely unload the shattered rocks

and waste soils. Thus the invention can excavate the shattered

25 rocks and waste soils during drilling in one process.



Refer to FIGS. 4A and 4B for the excavator 60 of the invention in
operating conditions to excavate the shattered rocks and waste soils
during drilling. Wiile the entire apparatus is sunk in the service shaft
70 and the drill 40 10 continuously drills the bedrock, the Max2¥fed rocks
and waste soils are channel ed upwards into the housing chanber 61 of the
excavator 60 througtefereteonBl@G8y 5iAd thfoughi SDprforetise maihi operatiomi ng t he

drilling operation. The shattered rocks and waste soils are accunulated in

the excavalor 6%gbiRiuresISr B iitintibel. They! fifludeOiie lopshef:shat t er ed

rocks and wast soils and the retaining fllange 65 wi thout dropping until

the drill 40 reaches @qg3gJ18Ct cq)gﬁ;lihcgr}g‘erﬁggo@ngc%@ﬁgé%i rriérefééhi‘é’

| oaded. Then the rofation power ur resse upply may be

stopped, and the drill_40 is Lifted.fr t [\ t, 7 noved
to one side to dunp th%oglf?aet’t gpgd%%?%tcag]ea%glt%gs?li’p?(gﬁﬁ'gssolwt%eﬂﬁ&%nd. The
drill 40 is rotated continuously.. The,excavator 6(% be sw vel ed open
due to the XentrifugadaCHMRETY c%l@@eﬁ?véﬁ?égéﬁmshattered rocks and
waste soils. Thus the invention can excavate the shattered 25 rocks and
wast e soils duringllriCoupdei ra orteansmission oshafiny 82006t Raher heavycs. sa
through 5D for the main operation procedures of the invention. They

i ncl ude the steps of: macbinety &hwithdheifirstdeousingl oronghh 144 of ther essure

coupling device 10 to output the driving power, and

( fasten the two through a pin A;

- 10 III. Start drilling operation (the transmission shaft 81
drive the drill 40 to rotate and drill downwards,
meanwhile, the pneumatic unit 50 receives
compressed air to push the drill 40 to generate up and
down vibrations);

15 IV. Channel shattered rocks and waste soils into the
excavator 60 during drilling operation;

V. Stop drilling and excavating operations. Remove the
entire apparatus from the service shaft 70 to one side
and continuously rotate the drill 40 and excavator 60

20 : so that the excavator 60 is swiveled open to unload
the shattered rocks and waste soils.

By adopting the procedures set forth above, drilling and
excavation of the shattered rocks and waste soils in the
service shaft 70 may be accomplished in one process. In

25 addition, the pneumatic unit 50 enables the drill 40 to

10



source, and hoist the entire apparatus by a heavy 5 machinery 80 into the
service shaft 70; I1. Couple a transm ssion shaft 81 of the heavy
machinery 80 with the first housing trough 111 of the coupling device 10
to output the driving power, and fasten the two through a p?Maye00§g ||

Start drilling operation (the transm ssion shaft 81 drive the drill 40 to
rotate and drill dewiands shattepihbiberirochesibneltanebasnit 50 receives
conpressed air to push the drill 40 to generate up and™ down vibrations);

15 TV. - Channel shalgeedid ﬂ‘@gg% 4RGP A bAGHEC diliBodfeRY 2P Iarb0

during dLiIIing operati on, i'ng and excavating operations.
Renove the ent}] eri 4 ' and
conti nuously roe()écteaé’%gﬁgbﬁ pfltﬁég%gﬁé)%daf\}g}?%}&%@%ﬁ%@%&?ﬁ(lﬁig fe}§<ecavat or
60 is swiveled o t o unl gad he shatter.ed rocks and waste I ].s.., By
adopting the prﬁ?@ggﬁpgsa%‘éﬂlﬂﬂ' %Xp%lfgq}@,mi}pgl PR ALCABx ﬁ?’ﬂohﬁ'{* t he
shattered rocks an ste sqQils ipn the service shaft 7 y be .
acconpl i shed i rﬂléﬂi)e\fl)\%&fé!}'s. amp.;Ehg fxagvgtor @epb?l‘é'&ﬁsygﬁéﬁws%l%nabl es
the drill 40 to 10 5 May 2006 drill and shatter the bedrock sinultaneously.
suitable for the service shaft 70 that has water injected therein

during drilling and excavating operations. The soil is damp
and has a greater adsorption force so that the excavator 60 can
C directly scoop the shattered rocks and waste soils. In the
10 occasion where water injection is not available during drilling
and excavating operations, and the soil is dry, the excavator
90 is more suitable in such an environment.

The excavator 90 is a tubular structure with a continuous
helical wing 91 wound on the periphery thereof. The entire
15 excavator 90 is coupled on the pneumatic unit 50 from outside
(between the connector 30 and the drill 40) and fastened
together. While the drill 40 is turned and drills downwards,
the excavator 90 rotates synchronously. The helical wing 91
rotates to scoop the dry shattered rocks and waste soils. When
20 the drilling operation stops at a selected depth, and the drill 40
is moved upwards, the shattered rocks and waste soils are
moved out with the helical wing 91. Thus drilling and
excévating of shattered rocks and waste soils in the service

shaft 70 may be accomplished in one process.

25 While the preferred embodiments of the invention have

11



Refer to FIGS. 6 and 7 for another enbodi ment of an excavator 90 of the

i nvention. The stratum besides having the soft type and hard type
depending on the areas, the soil may 5 al so be dry or danp. gng 2@ avat or
60 previously discussed is suitable for the service shaft 79"fh has
water injected therein .during drilling and excavating operations.. The
soil is danp dpeerhast ogtledoerthedpurposeoff disctosurd, haodifieationsvaf or 60
can directly scoop the shattered rocks and waste soils. In the 10 occasion

where water inje! deseloSedodmboriihmdiits 6ﬂrtheglrﬁiéﬂt|id)ﬂgas el exs deAkt ng

operations, and the soil is dry, the excavator is nore suitable in such

an environnent .o FRGJRHAS! BerdBfl e ‘oot Sthf)‘é‘ét KA1V h, $hé gl nuous

helical wing 91 wound on the peri ther eo he en |re excavat or

30 and the ar RGO BT RS &?@&t%gieiﬂé?ﬁ%?td??f&@@%%cé%@t A red

and drills downwa cavat or rot chronously The elica
wing 91 rogaté§n58%gﬂﬁﬁg ﬁﬁﬁl sﬂ3€88 ﬁp“ES?Bd Eﬁen 20
the drilling operation stops at a selected depth and the dr|II 40 is
moved upwar ds, deRti@Red rocks and waste soils are noved out with the
helical wng 91. Thus drilling and excavating of shattered rocks and waste

soils in the service shaft 70 may be acconplished in one process. 25 Wile
the preferred enbodi nents of the invention have i

12



5 5 May 2006 been set forth for the purpose of disclosure, nodifications of
t he di scl osed enbodi nents of the invention as well as other enbodi nents

t hereof may occur to those skilled in the art. Accordingly, the appended
clains are tended to cover all enbodiments which do not dep%W?Vﬂpgn1the
spirit and scope of the invention. 12 5 May 2006 What is Clainmed is: 1. A

bedrock drillingWha¢ i Chiimeddsappar atus, conprising: a coupling device to
couple with a rotational power source and an air pressure source for

generating vibratipkedrodk drillens %n&@ﬂ@hVﬂﬁng' é[lﬁ?@ra&ﬁﬁ\eéoﬁfﬁlﬂhgt he
coupling device and a pneumatic unit; and a dri coup ing wth the

pneunatic unit; V\/nerel u:dwnngraé{, @CﬂdJQf(ﬁlﬁFdrv{, h %,herb'tatﬁﬂhﬁp

plurality of drill unte t her eon r|II |ng

of the pneamat ?%3‘3%% 8nft 25 Sl pres el STCE ol RIS PO, R0 ana
dovi ce transr ttind FORREFBHCOBRIRIE WHA anlowet dtid it the aRERkEe 19
and channel i ng tgslcqcl zrmgraels)ﬁglrlglast?ghgﬁttgnéhe pneumatic unit
a drill coupling with the pneumatic unit;
wherein the drill includes a drill shell which has a
e plurality of drill gimlets mounted thereon, the drill shell
10 being alterable according to the drilling diameter without
changing the diameter of the pneumatic unit, each of the drill
gimlefs having a conical end and being mounted onto on the
drill shell in a different angle, the coupling device
transmitting rotational power from the rotational power source
15 and channeling the air pressure source to the pneumatic unit
to allow the drill to generate rotation and longitudinal and
reciprocal vibrations to perform downward drilling and
excavation.
2. The bedrock drilling and excavating apparatus of claim 1,
20 wherein the coupling device provides rotational -power
transmission and air intake vibration and includes a coupling
axle and an air intake hood encasing the periphery of the
coupling axle, the coupling axle having a first housing trough
on an upper end to couple with a driving shaft and a fastening

25 bore to receive a pin for fastening and an aperture, the air
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to allowthe drill to generate rotation and |ongitudinal and reciprocal
vibrations to performdowward drilling and excavation. 2. The bedrock
drilling and excavating apparatus of claim1l, 20 wherein the coupling

devi ce provides rotational power transnmission and air intakeMay tion and
i ncludes a coupling axle and an air intake hood encasing the periphery of

the coupling %'tgléetﬁtﬁ)&@&hiﬂwieéﬁﬁ PitAAhR ébﬁ?lin@oab‘élenﬂotﬁe@éﬁ% on an

upper end to couple with a driving shait and a fasteni'ng 25 bore to receive

a pin for fastgpl h'ﬁ&tiﬁﬂﬁﬂ%?ﬁe8¥%’§$xret§lf‘u@era&§ c%v'@%g’-ﬁ?%%ﬁh%.hwd

comuni cating W e couplin xl'e to receive 1 nput he air
2;2232{% :ené"é{[a‘é;-gﬁf‘s@cﬁ%%%%? nsﬁﬂ%ﬁiﬁléférﬁiéﬁ%?%ﬁéwftgﬁé df, elain] 12"
h I . :
Pt andabl e it faing eiaviors Qvbidl A8 RivoRinh Solalfah $f voral |y
coupled on the bottom thereqf, the one-way |id havj ng;ﬁottomﬂMQpi ng by

a retaini ng5f | Mgerswahl ofzthe gennggtondn” i ymmelps: SHten, ds. 10
4. The bedrock drilling and excavating apparatus of claim2, wherein the
coupl i ng devi cananderhecatinnoft shearaxaavadgesi bhaving canplonerwageldtd 5. The
bedrock drilling and excavati ng apparatus of claim4,

pivotally coupled on the bottom thereof, the one-way lid
having a bottom stopping by a retaining flange such that the
( one-way lid is openable only inwards.

10 4. The bedrock drilling and excavating apparatus of claim 2,
wherein the coupling device and the connector are bridged by
a coupling sleeve.

5. The bedrock drilling and excavating apparatus of claim 4,
wherein the coupling sleeve of a different length is

15 replaceable when in use or more than one of the coupling
sleeve is coupled according to drilling depth.

6. The bedrock drilling and excavating apparatus of claim 4,
wherein the coupling axle and the coupling sleeve are coupled
and fastened through pins.

20 7. The bedrock drilling and excavating apparatus of claim 4,
wherein the connector and the coupling sleeve are coupled and
fastened through pins.

8. The bedrock drilling and excavating apparatus of claim 1,
wherein the connector has a pivot seat on an outer wall to

25 pivotally couple with excavators.
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wherein the coupling sleeve of a different length is 15 repl aceabl e when
in use or nore than one of the coupling sleeve is coupled according to
drilling depth. 6. The bedrock drilling and excavating apparatus of claim
4, wherein the coupling axle and the coupling sleeve are couMpedf06and
fastened through pins. 20 7. The bedrock drilling and excavating appar at us

of claim4, wher e bedroeRn@filBhgaaad téxecHaiting ippiraays off €ladavdl, ed and
fastened through pins. 8. The bedrock drilling and excavating apparatus of

claim1l, wheregj i : | 25
pivotally coupIe{(izvllllv?/l!rtgﬁ-l g@% vat Orgﬁ@?ﬂ%ﬁbﬁ&i%%sggtcéﬂ Iﬁe %g{dregcl)&@%%ﬁ ?i ng and
excavating app {: -alml et I L.k ngdudes a
cyl i nder \é\hi cha]{{%dﬁgggél i{r‘%‘b‘iﬂﬁr 6?%&%1@9%5 Pfqg@@@ﬁd |%¢j®p%?§%%?v$?ﬁg8 Ha s
conpressed air ta_ drjve t. i st;an, whi ch i s noved. reci proc rough a
Cetrning mechaWi¥h (therRIState WiREh 150 mmgued; ZeriRagsily thrahgh’ 2
vi brations. 10. The pedrock drilling and egca&gii?g appar at.us of claim!]
further having HUERNG mechanism 40 Bov thediillsfor gsneratingoup aRdi ¢
unit, the excavator having a continuous and helical 10 wing on the
peri phery ther eddwmgibrations.

10. The bedrock drilling and excavating apparatus of claim 1

further having an excavator coupled on an outer side of the
( pneumatic unit, the excavator having a continuous and helical

10 wing on the periphery thereof.

15



