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A drilling arrangement Is provided having a reciprocating piston hammer which hammers a drill bit for hydraulic down-the-hole
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ABSTRACT

A drilling arrangement is provided having a reciprocating piston
hammer which hammers a drill bit for hydraulic down-the-hole
piston hammer drilling. The drilling arrangement uses a liquid
for driving the reciprocating piston hammer with respective
impacting facing surfaces between the hammer and the drill. The
respective impacting facing surfaces are formed such that at the
moment of impact some of the liquid is forced between the
impacting surfaces. This substantially reduces 1f not

eliminating altogether the cavitation which might otherwise

develop.
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IMPROVED DRILLING ARRANGEMENT AND METHOD

This invention relates to a drilling arrangement wherein there is included a

. reCiprocaiingpiston hammer effecting a hammering against a drill bit.

The nnventnon has pamcular apphcatnon to a hydraullc down-the-hole piston
' f,hammer assembly directly acting against a drill bit'which in tum is

mechamca!ly rotated and whnch is adapted to use the hydraulic fluid to.

R -._recover at least m part cuttmgs resultlng from the actsons

.".The problem o whlch thns mventlon ] dwected relates to the situation where
the recxprocatmg pxston hammer is dnven by a fluid at pressure and the

. 1|mpactmg faces between the hammer and the drill bzt are w:thm the ﬂwd

5o .CO"\’eﬂtiO“a"v-the-f'Uid'iS water.

T ,‘\_f‘The problem is that where the hammer s caused to strike a first end of the drill

. bit,upon removal of the striking face of the hammer, there will be caused, in-
e .';-::.-f-.ij':vfj_;ﬁ_wew of the rapzdlty of the actuon some cavntauon wh:ch in turn will cause,

. 15 upon coilapsmg of VOldS agmﬂcant stress ‘io rces in the locahsed vncmaty of the

": *"ffjlmpactmg faces P

"-;'.‘Such an eﬁect has the capacuty to eﬁect sngmﬂcant and relatlvely rapld
i _ .jf.'r‘i_';f_:removal Of parts of the matenal of the 1mpact1ng surfaces

= ;  An Obje Ct Of 'thlS anvent:on ls to provade an arrangement whach has the ability

S 200 to reduce thls problem

i At:cordmg to thns mventson there :s a dnllang arrangement of a type using ﬂu1d

. fordrivinga recaprocatmg ptston hammer, with respective impacting surfaces
s e ‘between the hammer and the drill charactensed in that at least one of the
] S surfaces mciudes at least one channel
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In preference but not essentnal!y, the surface opposite the surface containing

~ thechannel, includes a protrusaon located so as to be coincxdent with the

. '.':‘-”.t,'\,"Ocatlon of the Channel
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In preference but not essentially, the channel is located in the surface of the

~ first end of the drill bit so as to define therebetween two annular faces and the

piston hammer has a correspondingly located outer surface with a

correspondingly located circular protrusion located so as to be located when
the two impacting surfaces are together, in the channel shape.

In preference but not essentially, the surfaces impacting one against the other
are planar across their"impacting faces except for the channel and protuberant
shapes and the orientation of the respective planar surfaces is at right angles
to the direction of relative movement between the two parts.

Itis thought that the effectiveness of this described feature arises from the
factor that as the faces are impacted together, there is some trapped fluid

within the channel shape which as it is caused to be compressed, will cause

some fluid to escape past the surfaces coming together and that such action
will significantly retard the force of the piston hammer as it approaches the

surface of the bit to the extent that most of the impact will be effected through

the medium of the fluid acting as an interface between the respective surfaces.

The part of the pistonhammerpmtruding has the effect of additionally forcing
- fluid at the last moment at a more rapid rate through the closing gap to assist
~ this effect '

InpreferenCe, but not essenﬁal', the fluid is water.

. Ideally, the actual surfaces do not contact directly so that when the surfaces
~ are then drawn away, there is a film of fluid already existing so that the
_ _restoratlon of fluid behind the retreating surface is effected with much less

negative pressure and minimal cavitation.

. 1

- For a better understanding of this invention it will now be described with

reference to an embodiment it being emphasised that this is illustrative and

. not intended to be a hmmng explanation of any aspect of the invention.

Accordmgly, the embodzment will be described with the assistance of
' drawmgs in which:

FIG. 1 is a cross sectional view of an assembly including a
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reciprocating piston hammer and a drill bit,
FIG.2 is an enlargement of a part of the view in FIG. 1,

FIG. 3 ~ is a plan view of the impact surface of the inner side of the drill
bit, and

5 | F]G; '4' '_ . ie a plan v'iew ef the impactsurface of the impacting piston.
_. Refemng in detau to the drawnngs the down-the-hole assembly 1 mcludes a
- dnll bit 2 and an lmpactmg p:ston 3 -

el ".The drill bnt 2 and the plston 3 each have a central channel shown
- o 'respectavely at 4 and 5 provadmg a retumn path for the ﬂusd Wthh in thns case is
10 an aqueous ﬂuad ' ' |

."'._,“.Other features wathm the assembly mclude an appropnate valvmg
.;i"arrangement shown typtcaily at 6 and eisewhei’e such that ﬂUid at pressure
o '_'_"_;commg through an annular channel 7 will cause the piston 3 to reciprocate

ff L . and the reby effect a repetmve hammenng against the lowermost face shown
15 ‘at 8 which in tumn hrts the inner su rface 9 of the piston 3. Remaining features
o | '- "‘.-,,?wnthm thls descraptlon mclude a pressure rehef system mcludlng a helical
-_.?.‘sprmg 10 controlling pnston 11 which has a lower surface at 12 connected - a
‘o throughc channel 13 to the mgh pressure s side of the fluid. I

o The system and assembly as a who!e is mtended to work down the-hole and
G200 fli--.ns thereby supported by an appropr riate stem assembly not shown which is
R ;;"'J-;_:,-?".connected at the upper end shown at 14. B

t %"""*‘lh ihis arrangement some of the ﬂurd at pressure as used to cause the piStOﬂ 3
N ] recnprecate and the remainder is directed through channels 15 insucha
e way that the ﬂmd us caused to pass around the outsnde of the drill bit head and
T 25 retu m th rough the retum paes ages 18 in the head.

ERRETR HS TIARAAB LT, i Biioios

S ‘_-'.Z"'{'The problem however to whuch this descnptlon is specifically darected relates
FeEa L fo the impacting surfaces between the piston 3 and the inner surface of the
A ,"" "~';'._-_7-dnli blt 2 whtch is :!lustrated at9.
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The respective surfaces are substantially of annular shape and have
substantially coincident external and internal diameters and surfaces that

_impact against each other or are intend_ed to be closest at impact, recalling

that it is expected that the aqueous fluid will stay to some extent between the
two surfaces, are in each case planar and are aligned in their planar
orientation so that they are at right angles to the cylindrical central axis of the
piston which in turn defines the reciprocating direction.

The problem is of course that when the piston 3 impacts against the drill bit 2,

~ there will be the two surfaces which having been impacted together with

substantial and repetitive forces so that these will be closely aligned in shape

and would therefore be normally expected to have excluded effectively any
fluid. '

As soon as the piston then is caused to return for the next cyclic impact, it has

o break apart the respective surfaces and because this will have to be done
very qulckly, it is expected that this will conventionally pull a momentary

~ vacuum in the sense of cavitation which will thereafter collapse causing
effective momentary very high forces within the very localised vicinity

' tra.nsmitted through the fluid.

20

25

30

In order to minimise this, there is accordingly Tocated an annular channel 16

- which Is Iocated substantially midway between the inner and outer circular

penphenes of the piston 2 and which is of constant cross sectional shape and
size throughout its path with its path being coaxial with respect to the axis of
the dnll bit. The channei bemg a depress:on within an otherwise planar face.

- Further Iocated on the other side namely the impacting surface of the piston 3

there is a downwardly protrudmg annular protuberance 17 the location of

- which is coincident with the medial alignment of the channel 16 the

protuberance being of a constant cross sectional shape and size throughout
its path wnth its path bemg coaxial with respect to the axis of the drill bit. The
protuberance extendmg out from an otherwise planar face.

The drawings 1 and 2 illustrate the presence, size and shape of these

cooperating shapes.

" The invention however, is not intended to be limited necessarily 10 this very
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specific illustration.

However. with this particular illustration, by trapping some water within one of
the faces which will normally be the surface which is upwardly facing so that
the channels have an uppermost opening so that these will naturally retain the
aqueous fluid therein, is such that as the piston 3 presses down on the surface
9, the trapped aqueous fluid within the channel 16 will be slightly compressed.

This effect will be slightly magnified by reason of the protuberance 17 with the

rasult that there will be increased squeezing pressure of the fluid to escape.

‘Insofar that the time allowed for this is very small, considering the viscosity of
‘the fluid, there will be some liquid remaining between the respective surfaces.

With such remaining ﬂund the result is that as the piston 3 retracts, the effect
will not be so severe in terms of cavitation because of the thin film of water still
remaining between the respective surfaces and hence a reduction of potential

~ matena! removal between the impacting surfaces from this effect.

*Alternatlve arrangements uncludmg a plurality of channels and an inclusion of
o an extemal sklrt SO as to prowde some retardation of exuding water are

' consadered to perhaps assnst the actlon but are not the preferred techniques

,- presently bemg used '

'ﬁ_pfa

R The use of the coaxlai channe! and protuberance allows for relative rotational
20

onentatlon of one of the elements as compared to the other.

Usmg the mventmn as descnbed has resul‘ted in significantly reduced

N ,-cawtatsonal corrosson in the apphcatnon to the extent that there has been
neghglble corrosion observed in test examples thus far trialed.
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CLAIMS:
1. A drilling arrangement having a reciprocating piston hammer

adapted to hammer against a drill bit of a type using a liquid
for driving said piston hammer, with respective impacting
surfaces between said piston hammer and said drill bit, said
drill bit having a central axis running sSubstantially
perpendicular to its impacting surface and a channel following a
circular path which is coaxial with the central axis of said
drill bit, said piston hammer having a protuberance extending
from said impacting surface of said piston hammer, the
protuberance following a circular path which is coaxial with the
central axis of the drill bit and a width and positioned such
that the protuberance will be fully within the channel 1in the
drill bit when the respective impacting surfaces are at their

relative impacting positions.

2. A drilling arrangement as in claim 1, wherein said impacting
surfaces have impacting faces which are planar except for said
channel and said protuberance and the respective impacting faces
are at right angles to the direction of relative movement between

said piston hammer and said drill bit.

3. A drilling arrangement as in claim 1 or 2, 1in which the

liquid is water.

4. A drilling arrangement having a reciprocating pilston hammer
adapted to hammer against a drill bit of a type using a liquid
for driving said piston hammer, with respective impacting
surfaces between said piston hammer and said drill bit, a portion
of one of said impacting surfaces having a protuberance which

extends into a channel in the other of said impacting surfaces

N R e
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7
when said piston hammer i1s hammered against said drill bit, said

other impacting surface holding said ligquid in a constrained
manner by means of said channel whereby some of said ligquid in

sald channel 1is displaced by said protuberance extending into

sald channel.

5. A drilling arrangement as in claim 4, wherein said drill bit
has a central axis, said channel in salid other impacting surface

1s of constant cross sectional shape and size and 1s coaxial with

said central axis of said drill bit.

6. A drilling arrangement as in claim 5, in which said channel

is a depression within an otherwise planar surface.

7. A drilling arrangement as 1n c¢laim 6, wherein said
protuberance is of a constant cross sectional shape and size and

is coaxial with the axis of the drill bit and said protuberance

extending out from an otherwise planar surface.

8. A drilling arrangement as in claim 7, wherein said i1mpacting
surfaces have impacting faces which are planar except for said

channel and said protuberance and the respective impacting faces

are at right angles to the direction of the relative movement

between said piston hammer and said drill bit.

9. A drilling arrangement as in claim 7, in which the liquid is

water.

10. A drilling arrangement as in claim 5, wherein said impacting
surfaces have impacting faces which are planar except for said
channel and said protuberance and the respective impacting faces

are at right angles to the direction of the relative movement

between said piston hammer and said drill Dbit.



CA 02135786 2004-06-16

11. A drilling arrangement as in claim 6, wherein said i1mpacting
surfaces have impacting faces which are planar except for said
channel and said protuberance and the respective planar 1mpacting

faces are at right angles to the direction of the relative

movement between said piston hammer and said drill bit.

12. A drilling arrangement as in claim 6, in which the liquid is

water.

13. A drilling arrangement as in claim 4, wherein said impacting
surfaces have impacting faces which are planar except for said
channel and said protuberance and the respective 1impacting faces

are at right angles to the direction of the relative movement

between said piston hammer and said drill bit.
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