BEDROCK DRI LLI NG AND EXCAVATI NG APPARATUS FI ELD OF THE | NVENTI ON The
present invention relates to a bedrock drilling and excavating apparatus
and particularly to a drilling and 5 excavating apparatus that receives
power froma rotational power source and has a pneunmatic unit vibrating up

and down reciprocally to drive drill ﬁirHets to strike continuously

downwar ds under BERROGKDRILLENG X CAVATENG ARPARATUS us to

shatter the bedrock. 10 BACKGROUND OF THE I NVENTION Drilling and excavati ng

appar atus are (EBLD QFEHTE INEENTIONnstruction sites to drill and

excavate the stratum The stratumgenerally can be divided into soft

stratum and hard Fheapyszelepéndentodn réhgegreas badrbbk deilling endof
Sout heast 15 Asia (Such as Malaysia) the stratumusually is a hard type

bedrock. The hahdagesind chpparsas 4@ faRtidulhrlyhadedr Qifllings eages. The
drills used in the conventtonal drilling and excavating operation such as
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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



25 operations cannot be continued and have to stop. To renmedy | this

problem R O C patent publication No. 415320 entitled: "Inprovenent for
the drill of air hanmer" proposes to use a pneunatic approach to drive the
drill to generate up and down vibrations, and the drill has a high
hardness steel ball to 5 enhance the strength of drilling and excavation.

During drilli tlyisapdoklemy RO .opetanti publicatiwm NGl 4i1$3@0 eatithyd:t he
pneumatic air hanmer to generate up and down vibration to shatter the
bedrock. The dtipreveusént €oofthbadiiligof hir ahmdxtr prepesed ¢olufwal on one
end is expensive. Wen the drilling 10 di aneter increases, the dianeters of

the drill and pheusstic preoachl ®RPAFBNEIRO driltk6astherhf® ugPahE dbwnhi gher.
Moreover, to strike the hard bedrock through the high hardness steel ball
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workers 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



Furthernore, in terns 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 excavati ng apparatus by a heavy
machinery and to drill the bedrock until reaching a selected depth, then
withdraw the drill; the second stage is to sink an earth excavation barrel
by the heavy gxchvating appexatsaby ehbeswsit maaddneoy kandirte doill sthes t hen
proceed the next drilling and excavating operation for a deeper stratum

The shatt eri ngbegeoeki untidf redvhihipr at seleaged addpth,héhenx cwititdragy dher at i on
of the second stage are repeatedly performed. To use nerely a single heavy

machinery to pefll pthe tseeondestaeoidsto khek el sarthdexeadation Baree byepl aced
10 repeatedly. It will result in higher costs, increased operation” tine

and greater rigkshe ﬁﬁﬁmnaﬁy%r@idameﬁggnsﬁmer R§¢ y%hhomﬁé}e

usually is bul ky and heavy. Operation iIs lous and risk on t
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performed. To use merely a single heavy machinery to
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



provi ded that may be altered according to the dianeter of the service
shaft w thout changing the dianeter of the pneumatic wunit. The drill shell
has a plurality of conical drill ginlets |ocated thereon and arranged in
different biased angles to 25 strike and shatter bedrock effectively, and
the drilling and 3 excavation speed nmay increase. The apparatus according
to the |nvent|@mcawatmesp@@dmauolmmgeml ce to transmt power of a
rotational power source and channel air intake of an air pressure source
to 5 generate vi brBié oappahatusogdaordingyvitoe thaes iaveatin nhadwdes aoupl ed
by an air intake hood from outside. The coupling axle has an upper end to

receive transnicssipd in%n&ewlcm‘ tioharani@iit nBowReWRIT OUiotatiohae Bbivérmt ake
hood communi cates with the coupling axle to receive conpressed air from

the air pressursau%@e Smc&arﬁlép%@f'l@ﬂaﬁéeﬁfeaﬁ salgr giféé!ﬁf}et Eéﬁr(\%‘stoo”e end

coupled with a [ower end of the coupling axle an connect or i ch
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cost 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 1s an exploded plane view of the present invention.



and prevent dusts fromdrifting and spreading. 20 The foregoing, as well as
addi tional objects, features and advantages of the invention will be nore
readily apparent fromthe follow ng detail ed description, which proceeds
with reference to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS 25 FIG_ | is an exploded plane view of the present invention. 4
FIG 2 is a plddé& v esvagilankevisve odrthei prasent dnventiom i eargssembledndi ti on.
FIG 3 is a bottomview of the excavator of the present invention. 5 FIG
4A is a schematcomdition.of shattered rocks and waste soils loading in an
excavator during drilling operation. FIG 4B is a schematic view of dunping

the shattered MICks3 dedavestrorioview rainthBe exsasuedorof theSpredethr ough
5D are schematic views of the present 10 invention in operating

conditions. FlGvBntipndn expl oded pl ane view of another enbodi nent of an
excavator to be nounted on the periphery of the pneumatic wunit. FIG 7 is

S Plane v o RPNt £IORGHRR. ALy COr SREOEL ok JRURGR SR
loading in an excavator during drilling operation.
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 embodiment 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



EMBODI MENTS Pl ease referring to FIGS. 1 and 2, the apparatus according to
the invention includes: 20 a coupling device 10 to connect and transmt 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
axl e 11 has a drastingsyendp fasteging Homenl hd td5regepee acpih Aote dagten with a
driving shaft (not shown in the 5 drawi ngs) and a fastening bore 113 to

receive a pin fhedriwateshafiho thée uppershad ofithet beuplingraxiedl bf Thie
coupling axle 11. The <coupling axle 11 has a second housing trough 112 on

a lover end agdupliignaixie Pohes d kécend Meusinmetroudle 192°8hda evadmg 5
trough 112 has an aperture 115 in the mddle forned Tn a nornmal and cross

manner . The ai idhAlGaBRRenk2bbed 96816 rva] SHILL the 38EBhHTFoddiRgand has

an air inlet 121 on one si connecting to the air pressure source& to

recel ve coMpresaatki 121 ALO NS autd no xfe il LHRAYONG Ak ARG Lure 115,

The air 10 |ntz e hood coup e ‘out'er He “coupl i’ hg axl e

di dged by ,O-ri 3 f | ed f h ir. .Th '
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11 to prevent the ai,r i ntake hoo 2 romrotati wi.ith the coupljng axle
11 P around the aperture ?1% an& has an air inlet 12hl on 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



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 Ato 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 wal|. Depending on the drilling depth, the

coupl i ng sl eeviraugh2Ziite frecehve pingtAsonaguple thel cannectod 3@sddheor nore
t han one coupling sleeve 20 may be coupled and wused; a connector 30 which
has one end shiowertendoothecaoiipling?5l@dve @0mildle chankasoedhdidsores 221
of the third housing 6 trough 22 to receive pins Ato couple the connector

30 at the | owinterndl acréWwetlo@adsi 32 foraesd o2 anblileerc endecTioe ikl dles
internal screw threads 32 forned on another end. The middle portion of the

connector 30 hagreiop Wit fe TAnetioM 30 KAP a DiPbYAll 8kah IFSyith PRol WO
sides; a drill“40 to couple with a pneumatic unit 50. The pneumatic unit

50 has exteg na??g#aquhéjyse_gg%n%wg?&a@g. end to couple with the internal
or t .

screw t hreads e connect or The drill 40 has helical shells 41
 one end 1t gt R o, SRS RS 192,
coni ,Cal end. yﬁ%u?rrlétlil: ﬁsnr}%@OS has erﬁgnlljgl éa(lzrte% %ﬂréié: sog(fi o one %HS 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



di aneter of the service shaft 70 w thout changing the dianeter of the

pneumatic unit 50. The conical and biased drill gimets 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 bthtodiaveThespoetivelyc autiolléw imotsitgs chambendéd S2rwhich
-20 houses a reciprocal piston 53. Conpressed air may be channeled into

the cylinder SRoldingekcandtedseilshelhe séxoniitor G0 rieas prpaal offdalgani sm 54
I's provided to drive the piston 53 noving reciprocally in the cylinder 52

ther eby to drige éfen Gipdr 46 obIR! witlp thathidetsl hates 34 of thycavat or

60 which includes symetriical conical barrels 7 that have respectively a

hot | ow housi naceRagBRS: 5301 96 sBOL SRS WAUBI poidkally TRAATIEANARO! OO

has a pair of lugs 62 on an upper end to couple wth t tal holes 34

of ‘the congiector, 3 dioghesal Xe it #%;@g&ﬁﬁkeef iSOt Py Srfgcavat or

60 on the pivota connec _ EXCaVAL as a
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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



as shown in FIG 2, air pressure source delivers conpressed 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 noving reciprocally between the

reci procal 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 togimdets 42sannsduhl ﬂlt@fhe(ﬁﬂ@k showrious amnglds awhryshan Waen

t he power source drives the transm ssion shaft rotating, the coupling axle
11, coupling skeetiealOsocohaecthe dthtt@dneokat i andinimasi® aodlst heredril | 40
also are driven to rotate. Hence the rotational driving power is

transmtted togthteréd idileRardnithiany s ?tém:hﬁ@oapwms dhé @feavirdg/ aof the

drilling and excavating apparatus and the up and down reci procal

vibration of tigt BRQHERE] ASUQ'rbséﬁ g{” it dtﬂg-%el bogg’gﬁ%tﬁiﬂ bﬁ%#§ S 42 can

shatter bedrock continuously. The ¢ ase 8 gl
drill the b§dr3%krééﬁl\é?{' ous angl es ot her than vertical so that the
shattered rocks and waste soils are scattered si deward wi t hout spreading

upwar ds and creati d oII t 1 op,Of
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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.



apparatus is sunk in the service shaft 70 and the drill 40 10 conti nuously
drills the bedrock, the shattered rocks and waste soils are channel ed
upwards into the housing chanber 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 accunulated in the excavator 60 due to

15 one-way |id 64, Refer iei FRGSD SthethpaugheMdd forc theampinaoperation s and
the retaining flange 65 w thout dropping until the drill 40 reaches a

sel ect ed dept hpaadedheesntshatiovetian Fhey ynclwdeltide siepmothe rot ati onal
power source and conpressed air supply may be stopped, and the drill 40 is

lifted fromthe 20l.seChuglesithétcdiphng devése tid ongths adealro pgesgurehe
shattered rocks and waste soils on the ground. The drill 40 is rotated

continuously. The excapars, GhdEoRke € VEhiSrk oRSHadias t By hhheﬁ‘ﬁﬁ”' f ugal
force to conpletely unl oad the shattered rocks and waste Soils us the
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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 unioad
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



machinery 80 with the first housing trough 111 of the coupling device 10
to output the driving power, and fasten the two through a pin A, 10 111.
Start drilling operation (the transm ssion shaft 81 drive the drill 40 to
rotate and drill downwards, neanwhile, the pneumatic unit 50 receives
conpressed air to push the drill 40 to generate up and down vibrations);
15 | V. Channel shadtiér and sheitterahe badracls simsilfaneoushy. excavat or 60
during drilling operation; V. Stop drilling and excavati ng operations.

Remove the entireRafpartet HIGS.06 hhd Fefor cansthelt efibddinenst ©ifdan and
continuously rotate the drill 40 and excavator 60 20 so that the excavator

60 i s sw vel edegpgiatsr 90I5fathe ieeriioh! d1RIstrafln, Hedideshaving lthe BY

adopting the procedures set forth above, drilling and excavation of the
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during drilling and excavating operations. The soil is damp
and has a greater adsorption force so that the excavator 60 can
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
excavating 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
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5 also be dry or danp. The excavator 60 previously discussed is suitable
for the service shaft 70 that has water injected therein during drilling
and excavating operations.. The soil is danp and has a greater adsorption
force so t hat the excavator 60 can directly scoop the shattered rocks and
waste soils. In the 10 occasion where water injection is not avail able
during drillinleeanseteferthafomthe parrpoisensf dasclosuee s niddifscatigns tdfe
excavator 90 is nore suitable in such an environnment. The excavator 90 is
a tubul ar strutherdiseloded emobodimenss dfethe dhventiom aswaehd agnothee

peri phery thereof. The entire 15 1 excavator 90 is coupled on the

pneumati c uni t ekbédineaty sheredbenupesctie teolNEss WkiBRdang fte a¢ti || 40)

and fastened together. While the drill 40 is turned and drills downwards,

the excavat or %&a&r@hgfy,smehaggeﬁahu- cﬂg?ﬁlé;eéﬁ?gnggﬂg t818?;§/|%FaE1HS to

scoop the dry shattered Tocks ahtd waste s t he i ng
operation stop . e i " rds,
the shatt ersed ?@%ﬁéﬁgh%gﬁgcgo‘ﬁ 21 ng‘gébzhng\%gh%%ew% tlﬁlttsanrfeg)ﬁgﬁ%%avfam ng
91. Thus driII%n%.ang -excavating of shattered rocks and waste soils in the
service shaft Q e B@nacconplished in one process. 25 Wile the
preferred enbodi nents of the invention have | | been set forth for the

pur pose of disclosure, nodifications of the disclosed enbodi nents of the
invention as well as other

12



enbodi nents thereof may occur to those skilled in the art. Accordingly,

t he appended clains are tended to cover all 5 enbodi nents which do not
depart fromthe spirit and scope of the invention. 12 What is Cained is:
1. A bedrock drilling and excavati ng apparatus, conprising: a coupling
device to couple with a rotational power source and an air pressure source
for generati ng Wilataisi Chaim@ed isonnector coupling with a | ower end of the
coupling device and a pneunmatic unit; and a drill coupling with the
pneunatic unit;1.WAebedrodkhdridlinlg and @xedeatmgapbharsie, lcomipeikimngs a
plurality of drill gimets nounted thereon, the drill shell 10 being

al terabl e accordi ngg t @ohpHNgr iddviine g{bfi@lg@{lﬁle WiflPud fhtarenmd pasvel aneter

of the pneumatic unit, each of the dri gimMets having a conical end and

bei ng mount ed QRYLQPcOANdSn sSQ & ﬁﬁ@fﬂ‘é&%g%ﬁ%ﬁ%ﬁgﬁbﬁtibﬁe coupl i ng

; ; ﬂf{?}ré 9 ;
device transmitting rotational power fromt power ’ sour ce 15

and channel tng the ai r e Q. t u i It al | ow t he
drill to gelljlerate r%t%qﬁiagﬁfqﬁﬂgﬁgu%ﬁé@g Q’é%rgﬁﬁp%gﬂﬁf? e?gﬁgﬁ%ns to -
per form downward dri | wg and.__e cava.ttj Ond 2. The bedrock drilling and
excavating app&Fths 2o PhGfirgatic unit; an

a drill coupling with the pneumatic unit;
wherein the drill includes a drill shell which has a
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

13



20 wherein the coupling device provides rotational power transm ssion and
air intake vibration and includes a coupling axle and an air intake hood
encasi ng 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
13 i nt ake hoodinwkeuhioost camminicatiegcwith the caupding axdecioseecéiveut from
the air pressure source and covering the aperture. 3. The bedrock drilling

and excavat i nginppafedmsthef aitl piesslire Sourbe andaydveriegciwapestuedi ch are
pivotally coupled on an 5 outer wall of the connector in a symetrical and

extendabl e nmaBneThe ehedradfk idiellime avml %B(%a:i}a’gihf% appaPaRBY dlafim Qi votally
y |l

coupl ed on the bottomthereof, the one-wa aving a bottom stoppi ng by

aretaining [ et hdviialxdiGatOfe WL bfb HiveRaNgLLouglid dd el ds. 10

4. The bedrock g and excavati ng appar at erein the

| deyi by | 4 . 5. Th
bodrock ar 171+ QuREE 2 6P HECe SOl SOSFuiherfioSP W BRISAERIE, o) T
sleeve of a different length js,, 15 regl aﬁqe}ab! e when i_n use or m)h% t han
one of the couffHHEesI%8&Ve ‘?t et pPEGERATTSqi bR I8 G3R) ONGgYEht HY 6. The

bedrock drilling and,excavati appar af us of ¢l aimA4, ]
pivotally cc-up{eci1 %onHie aE)ottom 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 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
t hrough pins. 8. The bedrock drilling and excavating apparatus of claim1,

wherein the connector has a pivot seat on an outer wall to 25 pivotally
coupl e with ex&avkherkedmorlo drilhing endoekcavatingngppatatuscal glaimy Bppar at us
of claim1l, wherein the pneumatic unit includes a cylinder which houses a
reci procal pi stvonereiheheypheuieraticeunitvinegjudesar egiadeaiwhich hduses at he

pi ston which is noved reciprocally through a 5 returning mechanismto nove

the drill for geoiprachopistonpdhedestinddy ebbelvingl GomThresied aok 11| ng

and excavating apparatus of claiml| further having an excavator coupled on

an outer side @ri¢deth@nBistBhi GyHILH - id hﬁmﬁ)légﬁwécqpraemlyg tAr6QBA1 BUOUs and

helical 10 wing on the periphery thereof.
5 returning mechanism to move the drill for generating up and

down vibrations.

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



