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DRI LLI NG MACHI NE EQUI PPED W TH AN ANCHORI NG DEVI CE
ALLOW NG THE HORI ZONTAL MOVEMENT OF THE DRI LLI NG MODULE
I N THE ANCHORED POCSI TI ON

Background of the invention
The present invention relates to the field of

drilling in ground, in particular for the purpose of
constructing foundations, such as for exanple continuous
screens constituted by juxtaposed concrete wall el enents.

The invention relates nore precisely to a drilling
machi ne for excavating in ground in a drilling direction
that is substantially vertical, and nore particularly in
hard soil .

More particularly, the invention relates to a
machi ne having both a bottom portion provided with cutter
menbers and also a top portion, the drilling
machi ne presenting a |ongitudinal direction extending
bet ween the top portion and the bottom portion of the
drilling machine, the drilling machi ne conpri sing:

an anchor nodul e having a front face and a rear
face, the anchor nodul e conprising at | east one anchor
devi ce having at |east one front anchor pad arranged on
the front face and at | east one rear anchor pad arranged
on the rear face, the front and rear anchor pads being
depl oyabl e in a deploynent direction that extends
transversely to the longitudinal direction of the
drilling machine so as to bear against walls of the
excavation in order to hold the anchor nodul e stationary
in the ground; and

a drilling nodule carrying the cutter nenbers, the
drilling nmodul e co-operating with the anchor nodul e.

That type of drilling machine is generally used for
drilling in hard soil, e.g. in granite. The novenent
device serves to exert additional thrust on the drilling

tools, for the purpose of facilitating excavation.
Such a machine is described in particular in
EP O 811 724. It can be understood that the anchor
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nodul e serves to hold the drilling machine stationary in
t he excavation. Nevertheless, that drilling nachine does
not meke it possible effectively to correct the drilling

path. Correcting the drilling path of the drilling
machi ne requires its position in the trench to be

nodi fied. After nodifying its position, the drilling
machine is generally no | onger centered in the excavation
but is closer to one of the larger walls than it is to

the opposite wall. Also, deploying anchor pads has the
effect of recentering the drilling machine in the
excavation, thereby nodifying the position of the

machi ne, and consequently once nore skewing the drilling
pat h.

bj ect and summary of the invention

An object of the present invention is to propose a
drilling machi ne suitable for being anchored w t hout
changi ng the transverse position of the drilling nmachine

in the excavati on.

The invention achieves this object by the fact that
t he anchor devi ce conpri ses:

a franme carrying the front and rear anchor pads, the
frame supporting the drilling nodule; and

an actuator device to which the front and rear
anchor pads are fastened, the actuator device presenting
a retracted state in which the front and rear anchor pads
are retracted, and a depl oyed state in which the front
and rear anchor pads are depl oyed, the actuator device
acting on the front and rear anchor pads whil e being
novable relative to the frame in a novenent direction
that extends parallel to the depl oynent direction;

whereby the assenbly constituted by the front anchor
pad, the rear anchor pad, and the actuator device is
novabl e relative to the frane and to the drilling nodule
in the novenent direction.

It can be understood that there exists a sliding
connection between the assenbly constituted by the front
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and rear anchor pads together with the actuator device
for sliding relative to the frame carrying the drilling
nodul e, this sliding connection extending in the novenent
direction that extends transversely relative to the
| ongi tudi nal direction. Advantageously, the assenbly
constituted by the front anchor pad, the rear anchor pad,
and the actuator device is novable freely relative to the
frame and to the drilling nodule in the novenent
direction. This is a so-called "floating" nount.

During anchoring, the actuator device is deployed so
as to bring the front and rear anchor pads into the
depl oyed position. For exanple, if the front anchor pad
conmes to bear against one of the walls of the excavation
before the rear anchor pad, then the actuator device and
the rear anchor pad nove transversely al ong the novenent
direction relative to the frame until the rear anchor pad
in turn conmes into contact with the opposite wall. The
depl oynment of the front and rear anchor pads and the
nmovenent of the actuator device take place relative to
the frame and to the drilling nodule, so it can be
understood that the drilling nodule remains stationary
during the anchoring stage. Furthernore, by neans of the
invention, the front and rear anchor pads are depl oyed
wi t hout changing the transverse (usually horizontal)
position of the drilling nodule relative to the walls of
t he excavati on.

In other words, after correctly positioning the

drilling nmodule in the ground, the invention nakes it
possi ble to anchor the anchor nodule in the ground
wi t hout changi ng the horizontal position of the drilling

nodul e. By nmeans of the invention, anchoring does not
nodi fy the drilling path.

Anmongst ot her things, the invention thus nakes it
possible to inprove the accuracy of the drilling path.

In a first enbodi nent of the invention, the actuator
devi ce conprises a body fastened to the frane so as to be
slidable in a direction parallel to the novenent



10

15

20

25

30

35

direction. Thus, in this first enbodi ment, the actuator
perfornms two functions: specifically both noving the
front and rear anchor pads, and al so gui ding the novenent
of the frame with the drilling nodule relative to the
front and rear anchor pads. |In this first enbodi nment,
the actuator device is fastened to the frame so that the
sliding connection between the front and rear anchor pads
is provided by the actuator devi ce.

Advant ageously, the actuator device is an jack
having its cylinder fastened to the frame in slidable
manner and to one of the front and rear anchor pads,
while the rod of the jack is fastened to the other one of
the front and rear anchor pads.

In a variant, the actuator device is an jack having
its cylinder fastened in slidable manner to the frane,
the jack having a first rod fastened to the front anchor
pad and a second rod on the sane axis as the first rod
and fastened to the rear anchor pad.

In a second enbodi ment, the anchor device further
conpri ses:

a front guide device for guiding the novenent of the
front anchor pad relative to the frame in the depl oynent
di rection; and/or

a rear guide device for guiding the novenment of the
rear anchor pad relative to the frame in the depl oynent
direction.

The front and rear guide devices serve to guide the
depl oynment of the front and rear anchor pads, and al so
t he novenent of the anchor pads and of the actuator
device relative to the drilling nodule, which remains
stationary during the anchoring stage.

Anot her advantage of adding front and rear guide
devices is to transfer |ongitudinal forces thereto,

t hereby di ssociating the functions of deploying the pads
and of taking up the (vertical) |ongitudinal forces.
This al so enables the frame to take up greater

| ongi tudinal forces, e.g. associated with the wei ght of
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the drilling nmodule, thus having the effect of inproving
t he robustness of the drilling machine.

Preferably, in the second enbodi ment, the actuator
device as such is not directly connected to the franme.
This so-called "floating" nmount has the effect of
enabling the frane to nove easily relative to the
assenbly constituted by the front and rear anchor pads
and the actuator device.

In preferred manner, the front guide device includes
at least a first front guide nenber that is fastened to
the front anchor pad, the first front gui de nmenber being
nmounted to the frane so as to be slidable along a
direction parallel to the depl oynent direction.

To do this, the frane may include by way of exanple
a hole in which the first front guide nenber is slidably
nount ed.

In order to avoid the first guide nmenber being
di sengaged fromthe frane, the first front guide nenber
i ncludes an abutnent to [imt the anplitude of the
nmovenent of the first front guide nmenber in the frane.

Preferably, but not exclusively, the abutnent is
arranged at the end of the first front guide nenber that
is renote fromthe fastening portion of said first front
gui de nenber.

Advant ageously, in order to further inprove the
ability to take up longitudinal forces, the front guide
device further includes a second front guide nenber
identical to the first front guide nmenber, the first and
second front gui de nenbers being arranged on either side
of the actuator device.

Preferably, the rear guide device is simlar to the
front gui de device.

Thus, the rear guide device includes at |east one
first rear guide nenber that is fastened to the rear
anchor pad by a fastener portion, the first rear guide
menber being mounted on the frane so as to be slidable
along a direction parallel to the deploynent direction.
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Advant ageously, in order to further inprove the
ability to take up longitudinal forces, the rear guide
device further includes a second rear guide nenber
identical to the first rear guide nmenber, the first and
second gui de nenbers being arranged on either side of the
act uat or devi ce.

Advant ageously, the front and rear anchor pads are
fastened to the actuator device in hinged manner. This
hi ngi ng, conprising at |east one pivot connection of
hori zontal axis, and preferably a ball joint connection,
enabl es the front and rear anchor pads to take up
positions parallel to the walls of the excavation. This
has the effect of maxim zing the contact area between the
anchor pads and the walls of the excavation, thereby
i mprovi ng the anchoring of the anchor nodule in the
excavati on.

Preferably, with reference to the second enbodi nent,
the front anchor pad is fastened to the front guide
device in hinged manner, and the rear anchor pad is
fastened to the rear guide device in hinged manner.

More preferably, each of the front and rear anchor
pads is hinged relative to the first and second front and
rear gui de menbers.

Advant ageously, the assenbly constituted by the
front anchor pad, the rear anchor pad, the front guide
device, and the rear guide device forns a defornable
trapezoid, the frame of the anchor nodul e together with
the drilling nmodul e being novable relative to said
def ormabl e trapezoid in the depl oynent direction. Wen
t he anchor pads are depl oyed, the defornable trapezoid
constitutes a rigid single-piece structure serving to
gui de the novenent of the drilling nodule relative to the
wal I s of the excavation, which are not strictly vertical,
to provide effective anchoring, and to do so while
supporting the anchor nodul e.

In a preferred enbodi nent, the actuator device
conprises at least one jack. In a variant, the actuator
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device conprises two parallel jacks arranged side by
si de.

I n anot her advant ageous aspect of the invention, the
drilling machi ne further conprises a novenent device
arranged between the anchor nodule and the drilling
nodul e to nove the cutter nmenbers relative to the anchor
nodul e in the longitudinal direction of the drilling
machi ne.

The cutter nmenbers are advantageously noved
longitudinally after the anchor nodul e has been anchored
in the ground, thereby making it possible in particular
to exert downwardly directed thrust on the cutter
menbers. For this purpose, the novenent device acts on
the drilling nmodule in order to nove it downwards in the
| ongi tudinal direction. The drilling nachine then
presents a deployed position in which the cutter nenbers
are noved away fromthe anchor nodule, and a retracted
position in which the cutter nenbers are brought into the
proximty of the anchor nodul e.

Advant ageously, the drilling nodul e conprises a
bottom section carrying the cutter nmenbers and a top
section extending in the longitudinal direction, the top
section of the drilling nodul e being suspended fromthe
bottomend of a lift cable.

It can be understood that in the invention the lift
cable is fastened to the drilling nodule, unlike prior
art Docunment EP O 811 724, in which the lift cable is
fastened to the anchor nodule. 1In the invention,
actuating the |ift cable serves to nove the drilling
nodul e relative to the anchor nodule in the | ongitudinal
direction, providing the anchor nodule is anchored in the
gr ound.

An advantage is to reduce the | oad supported by the
novenent device when the anchor nodule is not anchored in
the ground. The novenent device carries only the anchor
nodul e, which is lighter than the drilling nodul e.
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Advant ageously, the novenent device conprises at
| east one thrust jack arranged between the frame of the
anchor device and the bottom section of the drilling
nodul e, the top section of the drilling nodul e being
novabl e relative to the frane of the anchor device al ong
sai d | ongitudinal direction.

It can be understood that actuating the thrust jack
has the effect of |owering the bottom section of the
drilling nmodule carrying the cutter nenbers, co-operation
bet ween the top section and the drilling nodul e serving
to gui de the novenent.

In a preferred variant, the top section is a bar
t hat passes longitudinally through the anchor nodul e.

The bar is mounted to slide relative to the frame of the
anchor devi ce.

Advant ageously, the anchor nodul e i ncludes a
plurality of anchor elenents, the frames of the anchor
el enents being secured to one another, in order to forma
framework. The top section of the drilling nmodule is
preferably nounted to slide relative to the franmework.
For this purpose, the framework may include gui de nenbers
form ng sleeves in which the top section, and in
particular the bar, is slidably nounted.

I n an advant ageous aspect of the invention, the
anchor nodul e further includes path correction neans for
causing the drilling nodule to pivot in a vertical plane.

Actuating the path correction nmeans enabl es the
position of the cutter nmenbers to be corrected by
nodi fyi ng the three-di nmensi onal position of the drilling
nodul e in the excavation. After that, the anchor pads
are depl oyed so as to hold the anchor nodul e stationary
in the ground. As a result of the front and rear anchor
pads together with the actuator device being novable
relative to the frame carrying the drilling nodule, the
front and rear anchor pads nove w t hout noving the
drilling nodul e.
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Thereafter, actuating the novenent device has the
effect of exerting thrust on the cutter nmenbers in a

downward direction along the corrected drilling
direction, thereby making it possible to continue
drilling in the desired direction.

Advant ageously, the path correction nmeans conprise
path correction pads that are deployable in a direction

that extends transversely to the drilling nodule in order
to bear against at |east one of the walls of the
excavation so as to cause the drilling nmodule to pivot in

the vertical plane.

When the path correction pad cones to bear in such a
manner as to exert thrust against the excavation wall,
that causes the drilling nodule to nove in a direction
opposite to the deploynment direction of the path
correction pad.

The path correction pads are arranged on the front
face and the rear face of the drilling nodul e.

Preferably, the path correction pads are arranged on
the top section and/or on the bottom section of the
drilling nodul e.

In order to facilitate pivoting of the drilling
nodul e, the path correction pads are arranged on the
front faces and rear faces of the top and bottom sections
of the drilling nodule.

Brief description of the draw ngs

The invention can be better understood on reading
the foll ow ng description of enbodi nents given as non-
limting exanples, and with reference to the acconpanyi ng
drawi ngs, in which:

- Figure 1 is a perspective view of the drilling
machi ne of the invention in the retracted position;

- Figure 2 shows the Figure 1 drilling machine in
face view
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- Figure 3 is a side viewin section on Ill-111 of
an anchor device in a first enbodi nent of the drilling
machi ne;

- Figure 4 shows a variant of the Figure 3 anchor
devi ce;

- Figure 5 is a side view in section of an anchor
device in a second enbodi nent of the drilling machi ne of
the invention, the anchor pads being retracted;

- Figure 6 is a side viewin section of the Figure 5
anchor device, the front and rear anchor pads being
depl oyed and parallel;

- Figure 7 shows the Figure 6 anchor device, with
one of the anchor pads sloping relative to the other
anchor pad;

- Figure 8 is a diagram showing the drilling machine
of the invention in face view,

- Figures 9A to 9D are diagrans show ng the path of
the drilling machine of the invention being corrected and
t he machi ne bei ng anchored; and

- Figures 10A to 10D are di agranms show ng the
operation of the anchor elenents of the Figure 8 nachi ne.

Det ai | ed description of the invention

Figures 1 and 2 show an exanple of a drilling
machi ne 10 in accordance with the present invention. The
drilling machine 10 is designed to make an excavation E
inground Sin adrilling direction F that is

substantially vertical. |In other words, the drilling
machi ne 10 of the invention is designed to make vertical
trenches in the ground. The drilling machine 10 presents
a longitudinal direction L that extends between a top
portion 12 and a bottom portion 14 of the drilling
machi ne 10.

As can be seen in Figure 1, the bottomportion 14 is
provided with cutter nmenbers 16 that, in this non-
[imting exanple, conprise two pairs of drunms 18 and 20
that are nounted to rotate about parallel axes of
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rotation A and B that are spaced apart. The axes of
rotation A and B are orthogonal to the |ongitudinal

direction L of the drilling machine 10. Furthernore, the
pairs of drums 18 and 20 are provided at their
peripheries with cutter teeth 22, thensel ves known. In
other words, in this exanple, the drilling machine 10 is
a mlling machine adapted to nmake vertical trenches in
t he ground.

The drilling machine 10 al so has an anchor nodul e 30

that presents a front face 32 and a rear face 34 opposite
fromthe front face 32. Wen the excavation machine is
in the ground, the front and rear faces 32 and 34 face
the larger walls P1 and P2 of the excavation E. The

smal ler walls P3 and P4 of the excavation are

perpendi cular to the larger walls P1 and P2 of the
excavation E, and can be seen in Figure 2.

The anchor nodule 30 has a plurality of anchor
devices 40 that serve, when actuated, to hold the anchor
nodul e stationary in the ground. These anchor devices
are described in greater detail bel ow

The drilling machine 10 also has a drilling nodul e
50 that is arranged at the bottom portion 14 of the
drilling machine, the drilling nmodule 50 carrying the
cutter menbers 16

In this exanple, the drilling nodule 50 is novabl e
in translation relative to the anchor nodul e al ong the
longitudinal direction L. In order to nove the drilling
nodul e 50 relative to the anchor nodule 30, the drilling
machi ne 10 al so has a novenent device 60 that is arranged
bet ween the anchor nodule 30 and the drilling nodul e 50.
In this exanple, the novenent device 60 is constituted by
two thrust jacks 62 and 64 that serve to exert thrust on
the cutter menbers 16 when the anchor nodule is anchored
in the ground, this thrust in the |ongitudinal direction
bei ng directed downwards.

The drilling nmodule 50 al so has a bottom section 52
that carries the cutter nenbers, and a top section 54
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that extends froma top end 52a of the bottom section of

the drilling module 50 in the |ongitudinal direction L
Furthernore, as can be seen in Figure 2, the top section
54 of the drilling nmodule 50 is a bar 56 that passes

| ongi tudinally through the anchor nodule 30. Wth
reference to Figure 2, it can also be seen that the top
section 54 of the drilling nodule 50 is suspended from
the bottomend 71a of a lift cable 71. The lift cable is
connected at its top end to a carrier boom (not shown),
itself known.

It can be understood that the novenment device 60, in
particular the thrust jacks 62, 64, is arranged between a
bottom end 30b of the anchor nodule 30 and the top end
52a of the bottom section 50 of the bottom section 52 of
the drilling nodul e 50.

Wth reference to Figure 3, there follows a
description in greater detail of the anchor device 40
corresponding to a first enbodi ment of the invention.

Each anchor el enent 40 conprises a front anchor pad
42 arranged on the front face 32 of the anchor nodul e 30,
and a rear anchor pad 44 arranged on the rear face 34 of
t he anchor nodule 30. As can be understood from
Figure 3, the front and rear anchor pads are depl oyabl e
in a deploynent direction Dthat is transverse to the
| ongitudinal direction L of the drilling machine 10. The
front and rear anchor pads 42 and 44 present both a
retracted position and a depl oyed position, as shown in
Figure 3 where the anchor pads are bearing against the
|arger walls P1 and P2 of the excavation E in order to
hol d the anchor nodule 30 stationary in the ground S.

In order to inprove the anchoring, the front and
rear anchor pads are provided with spikes 46 in this
exanpl e, which spikes are arranged on the outer faces of
t he anchor pads that face the walls.

The anchor device 40 also has a franme 70 that
carries the front and rear anchor pads 32 and 34. As can
be understood fromFigure 2, the frame 70 is fastened to
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t he novenent neans 60 so that the franme 70 supports the
drilling nmodule 50; nore precisely, in the non-limting
exanpl e of Figure 2, the anchor nodule 30 has a plurality
of anchor devices 40 with their frames 70 secured to one
another so as to forma franmework that supports the

drilling nmodule 50 via the novenent device 60, and
specifically via the thrust jacks 62, 64. It can thus be
understood that when the drilling machine is suspended in

the air at the end of the lift cable 71, the thrust jacks
62 and 64 carry only the weight of the anchor nodul e.

Wth reference once nore to Figure 3, it can be seen
t hat the anchor device 40 al so has an actuator device 72
to which the front and rear anchor pads 32 and 34 are
fastened. In this exanple, the actuator device 72 is a
hydraulic jack 74 that conprises a cylinder 76 fastened
to the front anchor pad 42 and a rod 78 fastened to the
rear anchor pad 44. 1In this first enbodi nent, the
cylinder 76 of the jack 74 is fastened slidably to the
frame 70 to slide in a direction that is transverse
relative to the longitudinal direction of the drilling
machi ne; specifically, this is the deploynent direction.
The hydraulic jack 74 fornms a sliding connection with the
frame 70 that extends in the depl oynent direction.

For this purpose, the cylinder 76 includes a slot 78
that co-operates with a guide finger 79 of the frame 70.

The actuator device 72 presents a retracted state in
whi ch the front and rear anchor pads 42 and 44 are
retracted, and a deployed state, as shown in Figure 3, in
whi ch the front and rear anchor pads 42 and 44 are
depl oyed. The actuator device 72 is thus adapted to act
on the front and rear anchor pads 42 and 44 while being
novable relative to the frame 70 in a novenent direction
D2 that extends transversely relative to the |ongitudinal
direction of the drilling machine. |In this exanple, the
nmovenent direction D2 corresponds to the depl oynent
direction DL.
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It can thus be understood that the assenbly
constituted by the front anchor pad 42, the rear anchor
pad 44, and the actuator device 72 (the jack 74) is
novabl e relative to the frane 70 and to the drilling
nodul e in the novenent direction D2.

Wth reference once nore to Figure 3, it can be seen
that in this first enbodi ment each of the front and rear
anchor pads 42 and 44 is fastened to the actuator device
72 in hinged manner. More precisely, the front anchor
pad 42 is nmounted to pivot about a substantially
hori zontal axis X relative to the actuator device 72. In
simlar manner, the rear anchor pad 44 is |likew se
pivotally mounted about an axis Y relative to the
actuat or device 72.

As can be understood from Figure 3, the hinge
assenbly serves advantageously to enable the front and
rear anchor pads 42 and 44 to slope and bear flat agai nst
the walls P1 and P2 of the excavation E, which walls are
not necessarily strictly vertical, particularly if the
drilling path has deviated relative to the desired path,
and that they need not be parallel to each other.

The anchor device 40' shown in Figure 4 is a variant
of the anchor device 40 shown in Figure 3. The variant
of Figure 4 differs fromthe device of Figure 3 by the
fact that the actuator device 72" is an jack 74" having a
cylinder 76' that is novably connected to the frame 70
and that has two rods 78 a and 78 b on a conmon axi s.

The first rod 78 a is fastened to the front anchor pad
42' in hinged manner, while the second rod 78 b is
fastened to the rear anchor pad 44" in hinged manner.
During actuation of the actuator device 72', the first
and second rods 78 a and 78 b are deployed in opposite
directions so as to bring the front and rear anchor pads
agai nst the walls P1 and P2 of the excavati on.

Wth reference to Figures 5to 7, there follows a
description of a second enbodi nrent of the anchor device
140 of the invention.
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The anchor device 140 has a front anchor pad 142
that is arranged in the front face 32 of the drilling
nodul e 30 of the Figure 1 drilling machine 10, and a rear
anchor pad 144 that is arranged in the rear face 34 of
the drilling nmodule 30 of the Figure 1 drilling machine
10. In simlar manner to the first enbodi nent, the front
and rear anchor pads are deployable in a depl oynent
direction D1 that extends transversely relative to the
| ongitudinal direction L of the drilling machine 10, so
as to bear against the walls P1 and P2 of the excavation
E in order to hold the anchor nodul e stationary in the

gr ound.
The anchor device 140 also has a frame 170 t hat
supports the drilling nodule 50 via the above-descri bed

novenent devi ce 60.

The anchor device 140 al so has an actuator device
172 that has the front and rear anchor pads 142 and 144
fastened thereto.

In this second enbodi nent, the actuator device 172
has a first jack 1741 and a second jack 1742, each of the
first and second jacks 1741 and 1742 having a respective
rod 1781, 1782 that is fastened in hinged manner to the
rear anchor pad 144 via pivot connections of
substantially horizontal axes Y1, Y2. The first and
second jacks 1741, 1742 have respective cylinders 1761
1762 that are fastened in hinged manner to the front
anchor pad 142 via pivot connections of axes X1 and X2
that are substantially horizontal

The actuator device 172 presents a retracted state,
shown in Figure 5, in which the front and rear anchor
pads 142 and 144 are retracted, and a depl oyed state,
shown in Figure 6. |In accordance with the invention, the
actuator device 172 is novable relative to the frame 170
in the novenent direction D2, which in this exanple
coincides with the depl oynent direction DI.

Unli ke the first enbodi ment, the actuator device 172
is not directly connected to the frane 170.
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W t hout goi ng beyond the anbit of the invention, the
actuat or device 172 coul d have only one jack.

As can be seen in Figure 5 and Figure 6, in this
second enbodi nent, the anchor device also has a front
gui de device 180 for guiding the novenent of the front
anchor pad 142 relative to the frane 170 in the
depl oynment direction D1. The front guide device 180 has
a first front guide nmenber 182 that is fastened to the
front anchor pad 142 by a fastener portion 184. The
first front guide nenber 182 is nounted on the frane 170
so as to be slidable in the deploynent direction D1. To
do this, the first front guide nmenber 182 is slidably
mounted in an orifice 186 provided in the frame 170. The
first front guide nenber 182 al so has an abutnent 187
that is arranged at the end of the first front guide
menber 182 that is opposite fromthe fastener portion
184. This abutnent serves to avoid the first front guide
menber from escaping fromthe frame. In addition, the
first front guide nmenber 182 is fastened to the front
anchor pad 142 in hinged nmanner via a pivot connection
having its axis of rotation X3 parallel to the above-
descri bed axes X1 and X2.

The front guide device 180 al so has a second front
gui de nmenber 188 that is identical to the first front
gui de nmenber 182, the first and second front guide
menbers 180 and 188 being arranged on either side of the
actuator device 172. It is specified that the second
front guide nenber 188 is |ikew se fastened to the front
anchor pad 142 in hinged nmanner.

| nsofar as the first and second front gui de nenbers
are slidably nmounted in the frame 170, the hinge between
t he second front guide nenber 188 and the front anchor
pad 142 is adapted to allow a small amount of novenent in
transl ation along the longitudinal direction L so as to
allow the front anchor pad to slope relative to the rear
anchor pad.
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The anchor device 140 al so has a rear gui de device
190 for guiding novenent of the rear anchor pad 144
relative to the frame 170 in the deploynent direction DL.
The rear guide device 190 is very simlar to the front
gui de device 180, so it is described nore distinctly.

The rear guide device conprises a first rear guide nenber
192 that is fastened to the rear anchor pad 144 in hi nged
manner about an axis of rotation Y3 parallel to the axes
Y1l and Y2, the first rear guide nenber 192 al so being
mounted on the frane 170 so as to be slidable along the
depl oynment direction D1. The rear guide device 190 al so
has a second rear guide nmenber 198 identical to the first
rear guide nmenmber 192, the first and second rear guide
menbers being arranged on either side of the actuator
device 172. In addition, in this second enbodi ment, the
first and second front guide nmenbers 182 and 188 are
arranged on either side of the first and second rear

gui de nmenbers 192 and 198.

Figure 7 shows the situation in which the excavation
walls P1 and P2 are not strictly vertical, nor exactly
parallel to each other. After actuating the actuator
device 172, the front and rear anchor pads 142 and 144
take up flat positions against the walls P1 and P2 of the
excavation; insofar as the wall P1 is not parallel to the
wal |l P2, it can be understood that the front and rear
anchor pads 142 and 144 slope relative to each other.
Furthernore, the assenbly constituted by the front anchor
pad 142, the rear anchor pad 144 of the front guide
device 180, and in particular the first and second front
gui de nmenbers and the gui de device 190, and in particul ar
the first and second rear guide nenbers, fornms a
trapezoi d.

| nsofar as the frame 170 is nounted to slide al ong
t he depl oynent direction D1 relative to the first and
second front and rear guide nenbers 182, 188, 192, 198,
it can be understood that the frame 170 can nove in the
depl oynment direction D1, which then constitutes the
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novenent direction D2 even while the anchor nodule is
anchored in the ground. As a result, the frane 170 of

t he anchor nodule 30 with the drilling nodule 50 can be
noved relative to the trapezoid in the novenent direction
D2.

Figure 8 is a diagramshowing a drilling machi ne 10
of the invention that has two anchor devices 140 such as
t hose shown in Figures 5 to 7, except that the actuator
devi ce of each of the anchor devices has only one jack,
gi ven reference 174.

Wth reference to Figure 8, it can be understood
that the frames 170 of the anchor devices 140 carry the
drilling nmodule 50, and in particular the bottom section
52. It can also be understood that the drilling nodule
50 is nounted to slide relative to the anchor nodul e 30.
As can be understood fromFigure 8, the frames 170 of the
anchor devices are preferably secured to one another by
connection nmenbers 73 that serve to inprove the stiffness
of the anchor nodul e.

Wth reference once nore to Figures 1 and 2, it can
be seen that the drilling nodule 50 al so has path
correction nmeans 90 for causing the drilling nodule to
pivot in a vertical plane QL that is parallel to the axes
of rotation A, B of the druns 18, 20.

These path correction nmeans 90 conprise first path
correction pads 92 arranged on the front face of the
bottom section that can be deployed in a direction T
parallel to the axis of rotation A, B of the drunms in
order to bear against at |east one of the walls Pl, P2 of
the excavation E in order to cause the drilling nodule to
pivot in the vertical plane QL. In this exanple, the
path correction neans 90 al so i nclude second path
correction pads 94 arranged on the rear face of the

bottom section 52 of the drilling nodule 50. The
depl oyabl e pads 92, 94 are arranged in this exanple on
the bottom section of the drilling nodule. O her

depl oyabl e pads coul d al so be provided arranged on the
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top section of the drilling nodule, in order to
facilitate pivoting the drilling nodule in the verti cal
pl ane QL.

Wth reference to Figures 9A to 10D, there follows a
nore detail ed description of how the path correction
nmeans operat e.

In the exanple of Figure 9A, the drilling path F of
the drilling machine 10 has defl ected through an angle 6
relative to the vertical direction V. Wth the anchor
devices in their retracted position, the path correction
means are actuated, and nore particularly the rear pad
94, which bears against the wall P2 of the excavation E
t hus causing the drilling machi ne suspended fromthe
cable 71 to tilt in the vertical plane QL. After the
drilling direction F, which corresponds to the
| ongi tudinal direction L of the drilling machi ne, has
been repositioned in the vertical direction V, the anchor
devi ces 140 are actuated, as shown in Figure 9C, so as to
hol d the anchor nodule 30 stationary in the excavation E
As expl ai ned above, the actuation of the anchor devices
140, whi ch causes the depl oyabl e anchor pads 142, 144 to
be depl oyed, and possibly causes the actuator device to
be noved, is performed w thout changing the position of
the frame 170 or of the drilling nodule 50 relative to
the walls of the excavation.

After anchoring the anchor nodul e 30, the novenent
device is actuated so as to exert downwardly-directed
thrust on the cutter nmenbers 16 so as to continue
drilling in a corrected drilling direction F, which is
now verti cal

Figures 10A to 10D show in detail the drilling
devi ce 140 of the anchor nodule 30, corresponding to the
positions of the drilling machine shown in Figures 9A to
9D
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CLAI M5
1. Adrilling machine (10) for nmaki ng an excavation (E)
in ground (S) along a substantially vertical drilling
direction (F), the drilling machi ne having a bottom
portion (14) provided with cutter nmenbers and a top
portion (12), the drilling nmachine presenting a
| ongi tudinal direction (L) extending between the top
portion and the bottom portion of the drilling machi ne,
said drilling nmachine conpri sing:

an anchor nodule (30) having a front face (32) and a
rear face (34), the drilling nodule conprising at |east
one anchor device (40, 40', 140) having at |east one
front anchor pad (42, 42', 142) arranged on the front
face (32) and at | east one rear anchor pad (44, 44', 144)
arranged on the rear face (34), the front and rear anchor
pads bei ng depl oyable in a deploynent direction (D1) that
extends transversely to the longitudinal direction (L) of
the drilling machine (10) so as to bear against walls
(P1, P2) of the excavation (E) in order to hold the
anchor nodule (30) stationary in the ground; and

a drilling nodule (50) carrying the cutter nenbers
16), the drilling nodul e co-operating with the anchor
nodul e;

the drilling machi ne being characterized in that the

anchor device (40, 40', 140) further conprises:

a frame (70, 70', 170) carrying the front and rear
anchor pads (42, 42', 142; 44, 44', 144), the frame (70,
70", 170) supporting the drilling nodule (50); and

an actuator device (72, 72', 172) to which the front
and rear anchor pads (42, 42', 142; 44, 14', 144) are
fastened, the actuator device presenting a retracted
state in which the front and rear anchor pads (42, 42',
142; 44, 44', 144) are retracted, and a deployed state in
which the front and rear anchor pads (42, 42', 142; 44,
44' , 144) are deployed, the actuator device acting on the
front and rear anchor pads while being novable relative
to the frane (70, 70", 170) in a novenent direction (D2)
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that extends transversely relative to the |ongitudinal
direction;

whereby the assenbly constituted by the front anchor
pad (42, 42', 142), the rear anchor pad (44, 44', 144),
and the actuator device is novable relative to the frame

(70, 70", 170) and to the drilling nodule in the novenent
direction.
2. Adrilling machine according to claim11, wherein the

actuator device (72, 72') includes a body (76, 76') that
is fastened to the franme (70, 170) so as to be novable in
a direction parallel to the novenent direction.

3. Adrilling nachine according to claim1, characterized
in that the anchor device (140) further conprises:

a front guide device (180) for guiding the novenent
of the front anchor pad (142) relative to the frame (170)
in the deploynment direction (D1); and/or

a rear guide device (190) for guiding the novenent
of the rear anchor pad (144) relative to the frame (170)
in the deploynment direction (D1).

4. A drilling machi ne according to claim3, wherein the
front guide device (180) includes at least a first front
gui de nmenber (182) that is fastened to the front anchor
pad (142), the first front guide nenber (182) being
mounted to the frane (170) so as to be slidable along the
depl oynment direction (D1).

5. Adrilling machine according to claim4, wherein the
front guide device (180) further includes a second front
gui de nmenber (188) identical to the first front guide
menber (182), the first and second front gui de nenbers
(180, 188) being arranged on either side of the actuator
device (172).
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6. Adrilling machine according to any one of clains 3 to
5, wherein the rear guide device (190) includes at | east
a first rear guide nenber (192) that is fastened to the
rear anchor pad (144), the first rear guide nenber (192)
bei ng nmounted on the frame (170) so as to be slidable

al ong the depl oynent direction (D1).

7. Adrilling machine according to claim6, wherein the
rear gui de device (190) further includes a second rear
gui de nmenber (198) identical to the first rear guide
menber (192), the first and second gui de nmenbers being
arranged on either side of the actuator device (172).

8. Adrilling nmachine according to any preceding claim
wherein each of the front and rear anchor pads (42, 42',
142; 44, 44', 144) is fastened to the actuator device
(72) in hinged manner.

9. Adrilling machine according to claim8 and any one of
claims 3 to 7, wherein the front anchor pad (142) is
fastened to the front guide device (180) in hinged
manner, and wherein the rear anchor pad (144) is fastened
to the rear guide device (190) in hinged manner.

10. A drilling nmachine according to clains 6, 7, and 9,
wherein each of the front and rear anchor pads (142; 144)
is hinged relative to the first and second front and rear
gui de nenbers.

11. A drilling machine according to claim9 or claiml1l0,
wherein the assenbly constituted by the front anchor pad
(142), the rear anchor pad (144), the front guide device
(180), and the rear guide device (190) forns a deformabl e
trapezoid, the frame (170) of the anchor nodul e (30)
together with the drilling nodule (50) being novabl e
relative to said deformabl e trapezoid in the depl oynent
direction (D1).
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12. A drilling machi ne according to any preceding claim
wherein the actuator device (72, 72', 172) includes at
| east one jack (74, 74", 1741, 1742).

13. A drilling machi ne according to any preceding claim
characterized in that the drilling nodule (50) is novable
relative to the anchor nodule in the | ongitudinal
direction, and in that said machine further conprises at

| east one novenent device (60) arranged between the
anchor nodule (70, 70", 170) and the drilling nodul e (50)
to nove the cutter nenbers relative to the anchor nodul e
in the | ongitudinal direction.

14. A drilling machi ne according to any preceding claim
wherein the drilling nodul e conprises a bottom section
(52) carrying the cutter nenbers and a top section (54)
extending in the |longitudinal direction, and wherein the
top section (54) of the drilling nmodule (50) is suspended
fromthe bottomend (71a) of a lift cable (70).

15. A drilling machine according to clains 13 and 14,
wherein the novenent device conprises at | east one thrust
jack (62, 64) arranged between the franme of the anchor
device and the bottom section of the drilling nodule, the
top section of the drilling nodul e being novable relative
to the frane of the anchor device along said | ongitudi nal
direction.

16. A drilling machine according to claim 14 or claim 15,
wherein the top section conprises a bar (56) passing
| ongi tudinally through the anchor nodul e.

17. A drilling machi ne according to any preceding claim
wherein the anchor nodul e includes a plurality of anchor
devices, the franes (70, 70", 170) of the anchor devices
bei ng secured to one anot her.
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18. A drilling machi ne according to any preceding claim
wherein the anchor nodul e (50) further includes path
correction nmeans (90) for causing the drilling nodule to

pivot in a vertical plane (Ql).

19. A drilling nmachine according to claim 18, wherein the
path correction neans (90) conprise path correction pads
(92, 94) that are deployable in a direction that extends
transversely to the drilling nodule in order to bear

agai nst at | east one of the walls (Pl1, P2) of the
excavation so as to cause the drilling nmodule to pivot in
the vertical plane.

20. A drilling machine according to clains 14 and 19,
wherein the path correction pads (92, 94) are arranged on
the top section (54) and/or on the bottom section (52) of
the drilling nodul e (50).

21. Adrilling machi ne according to any preceding claim
characterized in that said drilling nmachine (10) is a
m | ling machi ne having cutter nenbers (16) that conprise

druns (18, 20) that are rotatabl e about axes of rotation
(A, B) that are parallel, distinct, and perpendicular to
the drilling direction (F).



