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(54) Percussive core barrel
(57)  The invention relates to an equipment for bor-
ing large diameter holes into rocks.

The equipment comprises a cylindrical core tube
(12) having a vertical axis, an upper end (12a) and a
lower end (12b), a plurality of hammer (14) provided with
percussive bits (14b) for penetrating into the rock, each
hammer being secured to the outer face of the core tube
close to the lower end thereof so that the bits project
beneath the free end (12c) of the tube, pressure fluid
means (22) for operating said hammer, pressure fluid
feed means for supplying pressure fluid in the vicinity of
the bits of said hammer, driving means (16) connected
to the upper end (12a) of said core tube for rotating said
core tube about the vertical axis thereof and exhaust
means (24) connected to said core tube for collecting
the pressure fluid supplied in the vicinity of the bits and
the rock cuttings transported by said pressure fluid from
the bottom of the hole to the ground surface.
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Description

[0001] The presentinvention relates to an equipment
for boring large diameter holes into rocks.

[0002] In the present specification, large diameter
holes mean holes having a diameter within the range of
1 to 3 metres and a depth within the range of one to 10
metres into the rock. Such holes are to be bored in the
rock for foundation piles or other similar purposes.
[0003] The surface of the rock may be at ground level
or may be covered by up to 50 metres or more of soil.
Where there is soil lying over the rock, a hole will be
bored down to the rock by some other means, and held
open by a steel casing or support fluid, or a combination
of both. Then a specific equipment is used to drill the
rock itself.

[0004] Four methods of boring large diameter holes
into rock are in common use at the present time :
[0005] Boring with a rock roller bit with the rollers ar-
ranged in such a way as to bore out the rock over the
entire diameter of the hole.

[0006] A rock roller bit requires considerable down-
ward force to be applied to the rollers to penetrate into
the rock. The bitis normally attached to a drill pipe which
is rotated by a machine at the ground surface. Vertical
force is applied to the bit either by hydraulic rams press-
ing down on the drill pipe or by heavy collars attached
to the drill pipe on top of the bit. The rollers are equipped
with teeth or hemispherical buttons which crush the rock
as they pass over its surface. Discs are also used for
this purpose in very strong rock.

[0007] Boring with a rock roller core barrel with the
rollers arranged in such a way as to bore out a ring of
rock, leaving a core of rock in the centre to be removed
later by some other means.

[0008] A rock roller core barrel operates in a similar
way to a rock roller bit, but much less vertical force is
required because less rock is bored out by the rollers.
[0009] Boring with a percussive drill, having a single
large bit or several smaller bits arranged in such a way
as to bore out the rock over the entire diameter of the
hole.

[0010] A percussive drill penetrates into the rock at a
much faster rate than a rock roller bit or a rock roller core
barrel. It is normally operated by compressed air which
drives a single large hammer and bit or a number of
smaller hammers and bits arranged togetherin a cluster.
The drill is normally attached to a drill pipe which is ro-
tated by a machine at the ground surface and is also
used to convey the compressed air to the hammer or
hammers. The energy required to operate a percussive
drill is much higher than for a rock roller bit or rock roller
core barrel, but is needed over a much shorter period.
[0011] Boring augers, toothed core barrels, digging
buckets, cleaning buckets and chisels are used mainly
for boring holes in weak rocks where acceptable
progress can be made with this type of equipment.
These tools, with the exception of the chisel, are nor-
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mally attached to the Kelly bar of a piling rig. Chisels are
raised and dropped in the hole either by a separate serv-
ice crane or by the piling rig itself which may have hoist-
ing facilities for this purpose.

[0012] The present invention relates to a drilling
equipment which allows the cutting of an annular ring in
the rock.

[0013] The object of the presentinvention is to provide
a drilling equipment for boring large diameter holes into
rock which combines the high speed of percussive drill-
ing with the economy of boring out only a ring of rock
around the perimeter of the hole instead of boring out
the rock over its full diameter.

[0014] To achieve this object, according to the present
invention, the equipment for boring large diameter holes
into the rock comprises :

a cylindrical core tube having a vertical axis, an up-
per end and a lower end.

a plurality of hammer means provided with percus-
sive bits for penetrating into the rock, each hammer
means having a vertical axis and being secured to
the outer face of the core tube close to the lower
end thereof so that the bits project beneath the low-
er end of the tube,

pressure fluid means for operating said hammer
means,

pressure fluid feed means for supplying pressure
fluid in the vicinity of the bits of said hammer means,
driving means connected to the upper end of said
core tube for rotating said core tube about the ver-
tical axis thereof; and

exhaust means connected to said core tube for col-
lecting the pressure fluid supplied in the vicinity of
the bits and the rock cuttings transported by said
pressure fluid from the bottom of the hole to the
ground surface.

[0015] It will be understood that the drilling equipment
which will be called a "percussive core barrel" in the fol-
lowing description, requires less energy than a percus-
sive drill because it only bores out a ring of rock instead
of rock over the entire diameter of the hole due to the
fact that the hammers are rotated about the vertical axis
of the core tube.

[0016] Moreover, the percussive core barrel will pen-
etrate into the rock at a much faster rate than a rock
roller bit or a rock roller core barrel.

[0017] Finally, litle downward force has to be applied
to the percussive core barrel compared to a rock roller
bit or rock roller core barrel, enabling a lighter or less
powerful machine to be used at the ground surface to
supply the downward force.

[0018] According to a first embodiment, the hammer
means are operated by compressed air and the pres-
sure fluid supplied in the vicinity of the hammer bits is
the compressed air for operating said hammer means.
[0019] According to a second embodiment, the ham-
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mer means are operated by a pressurised liquid and the
pressure fluid supplied in the vicinity of the hammer bits
is compressed air supplied by pipes extending down to
the level of the hammer bits.

[0020] According to a third embodiment, the hammer
means are operated by a pressurised liquid and the
pressure fluid supplied in the vicinity of the hammer bits
is also the pressurised liquid used to operate the ham-
mer means.

[0021] Other features and advantages of the present
invention appear better on reading the following descrip-
tion of several embodiments of the invention given by
way of non limiting examples.

[0022] The description refers to the accompanying
figures in which :

- Figure 1 is a vertical section of the percussive core
barrel on line I-I of figure 4 ;

- Figure 2 is a vertical section view of the machine
on line lI-l of figure 4 ;

- Figure 3 is a vertical section view of the machine
on line llI-1l of figure 4 ;

- Figure 4 is an horizontal section view of the ma-
chine on line V-1V of figure 1 ;

Figure 5 is an horizontal section view of the machine
on line V-V of figure 1;

Figure 6 is an horizontal section view of the machine
on line VI-VI of figure 1;

Figure 7 is an horizontal section view of the machine
on line VII-VII of figure 1 ; and

- Figure 8 is an horizontal section view of the ma-
chine on line VIII-VIII of figure 1.

[0023] Referring to the drawings, it will be seen that
the percussive core barrel 10 comprises a cylindrical
core barrel 12, a plurality of percussive hammers 14 and
a drill pipe 16 which extends to the ground surface.
[0024] The core barrel 12 has a vertical axis XX', an
upper end 12a, a lower end 12b and a free lower edge
12c. The diameter D of the barrel 12 is equal to 1 500
mm in the present example. More generally, this diam-
eteris between 1 and 3 metres. The length L of the barrel
is equal to 4 metres. More generally, this length is be-
tween 3 to 6 metres.

[0025] In the particular example, the machine com-
prises 8 hammers 14 having a vertical axis and including
a body 14a secured to the outer face of the lower end
12b of the barrel and a percussive bit 14b, the bit 14b
projecting below the lower edge 12c of the barrel. As
better shown in figure 5, the hammers are regularly an-
gularly disposed around the barrel 12.

[0026] In this example, the hammers have a diameter
of about 20 cm. These hammers are operated by com-
pressed air at a minimum air pressure of 14 bars. The
total volume of air required for the 8 hammers is approx-
imately 155 m3/min. As explained hereinafter, the ham-
mers can also be operated by pressurised water or lig-
uid. Additionally, the number of hammers might be dif-
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ferent.

[0027] The hammers 14 are located in an annular vol-
ume 17 limited by the lower end of the barrel 12, an outer
cylindrical shell 18 and an horizontal annular plate 20.
The compressed air is supplied to the hammers by
means of feed pipes 22 which connect the hammers to
a compressed air source (not shown) disposed at the
ground surface.

[0028] The machine 10 also comprises exhaust pipes
24 which connect the annular volume 17 wherein the
hammers are located to a tubular member 26 secured
to the upper end of the barrel 12. This tubular member
26 is connected to a frusto conical tubular piece 28
which is secured to the drill pipe 16.

[0029] As better shown in figure 2, the machine also
comprises a cylindrical spacer ring 30 secured to the
barrel 12 and surrounding the upper end 12a of the bar-
rel to act as a guide for the core barrel in the bore. Of
course, the diameter of the outer shell 18 and the spacer
ring 30 is slightly less than the diameter of the hole to
be bored.

[0030] Figures 2 and 5 show that the machine is
equipped with depth control plates 32. These plates 32
secured to the core barrel extend below the lower edge
12c of the barrel and they are located between the ham-
mer bits 14b. The purpose of these plates is to prevent
the bits 14b from penetrating too far into the rock if the
hammers 14 are operated without the core barrel being
rotated by the drill pipe 16.

[0031] The operation of this first embodiment of the
percussive core barrel 10 will be now described in detail.
[0032] The core barrel 12 is rotated by the drill pipe
16 and the compressed air is supplied to the hammers
to operate the bits 14b.

[0033] As aresult, the bits 14b travel along a circular
path around the core tube 12 and the bits 14b bore out
a ring of rock, the width thereof corresponds to the size
of the bits, leaving a core of rock inside the core tube 12.
[0034] When the desired annular bore is obtained, the
core of rock may be removed by means of a heavy steel
chisel, weighing several tons, which is dropped on to the
core of rock to break it into small pieces which can be
removed from the hole by a mechanical grab or similar
tools. If the depth of the hole required in the rock is more
than the internal length L of the barrel 12, boring will be
carried out in several stages, the core of rock from each
stage being removed before the next stage has begun.
[0035] The compressed air is expelled through the
bits 14b and most will return to the ground surface via
the exhaust pipes and the drill pipe 16. This air will trans-
port most of the rock cuttings produced by the bits.
Some of the air will escape up the outside of the core
barrel past the outer shell 18 because the outside diam-
eter of the outer shell is slightly less than the outside
diameter of the ring of rock bored out by the bits 14b.
However, this will not have a significant detrimental ef-
fect on the performance of the percussive core barrel.
[0036] In the first embodiment above described, the
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hammers 14 are operated by compressed air.

[0037] According to a second embodiment, the ham-
mers are operated by hydraulic power and the rock cut-
tings are still transported by compressed air from the
bottom of the hole to the ground surface, therefore a
smaller volume of air is required.

[0038] The compressed air feed pipes are detached
from the hammers and extended down to the level of
the bits, so that air to transport the rock cuttings can be
fed down to the bottom of the hole. Most of the air and
rock cuttings will return to the ground surface via the
exhaust pipes but some will escape up the outside of
the core barrel past the outer shell. Separate pipes (not
shown in the figures) are attached to the hammers 14
to transport the hydraulic fluid used for their operation.
[0039] According to athird embodiment of the percus-
sive core barrel, water is used as hydraulic fluid to op-
erate the hammers and is fed down via the feed pipes
to the hammers and expelled through the bits. The hole
in which the percussive core barrel is being operated is
kept full of water to the ground surface by means of a
discharge pipe from a suitable water supply. Com-
pressed air is fed into the lower part of the machine to
cause water and rock cuttings to rise up the exhaust
pipes 24 and drill pipe 16 to be discharged at the ground
surface.

Claims

1. An equipment for boring large diameter holes into
rocks comprising :
a cylindrical core tube having a vertical axis,
an upper end and a lower end.

A plurality of hammer means provided with per-
cussive bits for penetrating into the rock, each ham-
mer means having a vertical axis and being secured
to the outer face of the core tube close to the lower
end thereof so that the bits project beneath the low-
er end of the tube,

pressure fluid means for operating said ham-
mer means,

pressure fluid feed means for supplying pres-
sure fluid in the vicinity of the bits of said ham-
mer means,

driving means connected to the upper end of
said core tube for rotating said core tube about
the vertical axis thereof; and

exhaust means connected to said core tube for
collecting the pressure fluid supplied in the vi-
cinity of the bits and the rock cuttings transport-
ed by said pressure fluid from the bottom of the
hole to the ground surface.

2. Anequipment according to claim 1 further compris-
ing a cylindrical outer shell secured to the core tube
and surrounding the lower end thereof, said ham-
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10.

1.

12.

13.

mer means being located between said core tube
and said outer shell.

An equipment according to claim 2, wherein said
exhaust means comprises a plurality of exhaust
pipes having lower ends, said lower ends opening
into the upper portion of the annular volume limited
by the core tube and the outer shell.

An equipment according to claim 3 wherein said
driving means for rotating said core tube comprises
a vertical drill pipe secured to the upper end of the
core tube and extending to the ground surface.

A surface equipment according to claim 4 wherein
said exhaust means further comprises said vertical
drill pipe.

An equipment according to anyone of claims 1 to 5
further comprising a cylindrical spacer ring secured
to the outside face of said core tube and surround-
ing the upper end thereof.

An equipment according to anyone of claims 1 to 6
further comprising a plurality of depth control
means, said depth control means being secured to
the core tube and projecting out of the lower edge
of said core tube, said depth control means being
located between said hammer means.

An equipment according to anyone of claims 1to 7
wherein the number of hammer means is equal to
4 to 12.

An equipment according to anyone of claims 1 to 8
wherein the diameter of the core tube is substan-
tially equal to 1 500 mm.

An equipment according to anyone of claims 1 to 9
wherein the length of core tube is substantially
equal to 4 metres.

An equipment according to anyone of claims 1 to
10 wherein the hammer means are operated by
compressed air and the pressure fluid supplied in
the vicinity of the hammer bits is the compressed
air for operating said hammer means.

An equipment according to anyone of claims 1 to
10 wherein the hammer means are operated by a
pressurised liquid and the pressure fluid supplied in
the vicinity of the hammer bits is compressed air
supplied by pipes extending down to the level of the
hammer bits.

An equipment according to anyone of claims 1 to
10 wherein the hammer means are operated by a
pressurised liquid and the pressure fluid supplied in
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the vicinity of the hammer bits is also the pressu-
rised liquid used to operate the hammer means.

10

15

20

25

30

35

40

45

50

55



EP 0990 765 A1

!
vt

FIG.1




EP 0990 765 A1

e e ————




::I::: &16

EP 0990 765 A1

14b



EP 0990 765 A1

FIG.4




EP 0990 765 A1

10



EPO FORM 1503 03.82 (P04CO01)

)

EP 0990 765 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 99 40 0428

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,

Category of relevant passages geé?;;/ii]m g?ﬁfﬁ:ﬁ%ﬂo&%gf
A US 4 526 242 A (MATHIED) 1 E21B4/16
2 July 1985 (1985-07-02) E21B10/02
* cotumn 4, line 18 - line 25 * E21B25/00
* column 5, line 16 - line 20 * E21B21/12
- E21B21/14
A DE 39 15 538 A (HARTFUSS) 1 E21B4/14
15 November 1990 (1990-11-15)
* column 5, Tine 11 - 1ine 36 *
A GB 2 181 473 A (TONE BORING CO LTD) 1
23 April 1987 (1987-04-23)
* page 4, line 45 - line 84 «*
A FR 2 745 031 A (BONIFACE) 1
22 August 1997 (1997-08-22)
* abstract #*
A DE 388 463 C (KONIG) 1
* the whole document *
A GB 1 062 671 A (INGERSOLL-RAND COMPANY) 1 TECHNICAL FIELDS
* page 1, line 78 - page 2, line 26 * SEARCHED _ (nta7)
— E21B
A DE 26 02 550 A (PREUSSAG AG) 1
28 July 1977 (1977-07-28)
* the whole document *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 5 January 2000 Sogno, M

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P . intermediate document

: theory or principle underlying the invention

after the filing date

: document cited in the application

T
E : earlier patent document, but published on, or
D
L

: document cited for other reasons

& : member of the same patent family, corresponding

document

1




EPO FORM P0459

EP 0990 765 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 99 40 0428

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

05-01-2000
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4526242 A 02-07-1985 DE 3114612 A 21-10-1982
BE 892622 A 16-07-1982
CH 657893 A 30-09-1986
FR 2503241 A 08-10-1982
IT 1210681 B 20-09-1989

DE 3915538 A 15-11-1990 NONE

GB 2181473 A 23-04-1987 JpP 1753976 C 23-04-1993
JP 4048156 B 05-08-1992
JP 62206188 A 10-09-1987
JP 1671086 C 12-06-1992
JP 3040197 B 18-06-1991
JP 62082195 A 15-04-1987
CA 1260922 A 26-09-1989
CN 1009847 B 03-10-1990
DE 3633749 A 09-04-1987
FR 2599782 A 11-12-1987
IT 1195188 B 12-10-1988
SE 501282 C 09-01-1995
SE 8604183 A 05-04-1987
us 4790391 A 13-12-1988

FR 2745031 A 22-08-1997 NONE

DE 388463 C NONE

GB 1062671 A NONE

DE 2602550 A 28-07-1977 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	description
	claims
	drawings
	search report

