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(54) A core sampling apparatus

(57)  Acore sampling apparatus (1) comprises a core
sampler (2) and a frame (3) adapted to support said sam-
pler (2), said frame (3) comprising a base (3a), a first
mobile portion (3c) of the frame (3) being linked to said
base (3a) by way of a plurality of linear actuators (4) ar-
ranged thereon. The core sampling apparatus also com-
prises a second mobile portion (3d) adapted to support
the sampler (2) and slidable with respect to the first mo-
bile portion (3c) by way of a pulley and rope system (5a,
5b, 6a, 6b), in which said pulleys (5a, 5b) are connected
to the first mobile portion (3¢) and said ropes (6a, 6b) are
respectively connected at an end to the upper and lower
ends of the second mobile portion (3d) and at the oppo-
site end to the fixed portion of the frame (3) winding
around the pulleys (5a, 5b). Thanks to this configuration,
the core sampling apparatus has a very small bulk in a
vertical direction substantially facilitating transportation
and movement operations.
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Description
DESCRIPTION

[0001] The present invention concerns a core sam-
pling apparatus and in particular a core sampling appa-
ratus adapted to collect samples of soil from underwater
beds.

[0002] Itis known thatresearch on sediments thatcon-
stitute an underwater bed makes it possible to obtain a
considerable amount of data relative to the environmen-
tal effects that human activity has on the underwater ec-
osystem, in particular concerning pollution. The need for
arapid removal of the polluting substances from the water
environment with cleaning up technologies makes it nec-
essary for there to be a preliminary analyses of the type
and/or amount of the materials to be removed, from the
chemical, physical and biological point of view.

[0003] The analysis of the underwater beds is also es-
sential to evaluate the impacts on the environment and
the repercussions on the aquatic ecosystems of inter-
ventions and operations such as periodic or special port
dredging, making port infrastructures (docks, piers, con-
tainment tanks, etc.), the laying of cables and pipelines,
monitoring marine protected areas or locations in which
there is environmental risk.

[0004] In order to be able to analyse a sea bed it is
necessary, as known, to carry out core sampling opera-
tions that make it possible to obtain core samples sub-
stantially having a cylindrical shape and comprising a
plurality of sections one on top of the other, representa-
tive of the composition of the soil below the bed at differ-
ent depths.

[0005] Generally speaking, core sampling apparatus-
es comprise a tubular sampler provided with an inner
cavity and with one or more cutting elements at a distal
end. The core sampler is driven into the sea bed and is
forced down to a predetermined depth by actuating a
hammer and/or a vibrator. During the forcing down of the
sampler, the soil at the bed progressively enters the cav-
ity of the sampler progressively making up the sample.
Once the desired depth has been reached, the distal end
of the sampler is closed and the sampler is retracted.
Then the core sampling apparatus is lifted from the bed;
the core sample is extracted from the cavity of the sam-
pler and is placed in suitable boxes to carry out the anal-
ysis.

[0006] The core sampler is generally linked to a sup-
port structure in turn slidingly linked to a special frame
and guided by actuation means like, for example, awinch.
[0007] Patent application EP 1564368, in the name of
the present applicant, describes for example core sam-
pling equipment comprising a core sampler provided with
a cutting edge at the distal end and suitable for being
driven into a sea bed to collect the soil samples. The
sampler is supported by a plate slidingly linked to a frame
provided with a substantially flat base that is adapted to
be rested on the underwater bed. The plate slides along
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linear guides that extend vertically from the base of the
frame and is actuated by way of a cable linked to a winch
through a group of pulleys.

[0008] In the field of core sampling apparatuses for
underwater beds there is an ever increasing need for
light equipment, with minimum bulk and as independent
as possible from the nautical means it rests against. Such
equipment must indeed be able to be housed on vessels
up to 15 meters or small pontoons and be used for core
sampling operations in any underwater sediment depos-
it, from the coastal line to the edge of the continental
shelf, to the river, lake and lagoon areas.

[0009] Another fundamental requirement of the core
sampling apparatuses is that of stability. Indeed, such
apparatuses are intended to operate oninclined seabeds
or seabeds of poor consistency that can cause sudden
displacements of the equipment, jeopardising their cor-
rect operation. In order to obtain good stability it is nec-
essary to provide a wide resting base, which constitutes
a great limitation to the reduction of the bulk of the equip-
ment.

[0010] The present invention makes it possible to
reach the aforementioned objectives of minimum bulk
and improved stability thanks to an apparatus the main
characteristics of which are defined in the first of the ap-
pended claims, whereas other characteristics are spec-
ified in the remaining claims.

[0011] The core sampling apparatus according to the
present invention comprises a core sampler adapted to
be driven into a sea bed so as to collect soil samples and
to be slidingly linked to a frame. The frame comprises a
base adapted to rest on the sea bed, a fixed portion con-
nected to the base, a first mobile portion with respect to
the fixed portion and a second mobile portion slidingly
linked to the first mobile portion. The second mobile por-
tion of the frame is connected to the first mobile portion
through drive means between the mobile portions adapt-
ed to realize a displacement multiplication system for
multiplying the displacement of said sampler with respect
to the displacement of said first mobile portion.

[0012] Preferably, such drive means comprise a sys-
tem of ropes and pulleys in which the pulleys are con-
nected to the first mobile portion and the ropes are re-
spectively connected at an extremity to the upper and
lower ends of the second mobile portion and at the op-
posite extremity to the fixed portion of the frame and they
wind around the pulleys, so that a displacement of the
first mobile portion with respect to the fixed portion, cor-
responds to a displacement that at least doubles that of
the second mobile portion.

[0013] The main advantage offered by the invention is
that of minimising the bulk of the apparatus in a vertical
direction considerably facilitating the transportation and
movement operations. The bulk in a vertical direction is
in particular reduced substantially of a half thanks to the
use of portions of the mobile frame that are connected
to one another so as to realize a displacement multipli-
cation system. Consequently, for the same vertical stroke
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of the first mobile portion of the frame it is substantially
possible to (at least) double the displacement (and the
length) of the sampler used in the longitudinal direction.
[0014] When operating, the particular configuration of
the system of movement of the mobile portions is such
as to reduce of a half the traction loads on the ropes,
making it possible to use ropes with a smaller section
that make the construction of the apparatus lighter and
more cost-effective.

[0015] The core sampling apparatus of the invention
is also provided with a plurality of stabilizer feet connect-
ed at the base and adapted to pivot with respect to it by
way of linear actuators. The stabilizer feet are mobile
from a position for transporting and/or transferring the
device from the water surface to the underwater bed, in
which they are substantially aligned with the frame in a
longitudinal direction, to a work position, in which they
radially project from the frame outwards, substantially
perpendicular to the frame or even further rotated. This
solution makes it possible to keep the dimensions of the
base of the frame to the minimum, having however, a
wide resting base when the apparatus is working.
[0016] The stabilizer feet are also mobile independent-
ly from one another, thus making it possible to carry out
single adjustments of the support points which allowing
for easily obtaining a substantially flat arrangement of
the apparatus compensating for the irregularities of the
underwater bed.

[0017] According to a further aspect of the invention,
the core sampling apparatus comprises a connection
system of the core sampler that makes it possible to dis-
connectthe latter from the frame if itis impossible to carry
out the extraction due to circumstances beyond control.
This makes it possible to protect the core sampling ap-
paratus, wasting only a relatively inexpensive part if nec-
essary.

[0018] Further advantages and characteristics of the
core sampling apparatus according to the present inven-
tion shall become clearer to the men skilled in the art
from the following detailed and non limiting description
of one of its embodiments with reference to the attached
drawings, in which:

- figure 1 is a schematic perspective view of a core
sampling apparatus according to the invention in a
work configuration;

- figure 2 is a front view of the apparatus of figure 1
with the core sampler partially inserted in the soil of
an underwater bed;

- figures 3a and 3b schematically show the working
of the mobile portions of the frame of the apparatus
of figure 1; and

- figure 4 is a partial view showing a longitudinal sec-
tion of the core sampling apparatus taken along the
line IV-IV of figure 1.

[0019] With reference tofigures 1 and 2, the core sam-
pling apparatus 1 according to the invention comprises
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a core sampler 2 and a frame 3 adapted to support the
sampler 2. The frame 3 comprises a base 3a on which
two first linear actuators 4 are arranged having also the
function of uprights, consisting - in the example shown
in the figures - of two double-acting hydraulic cylinders,
at the free end of which a first mobile portion 3c is linked,
configured as a crosspiece, adapted to support the core
sampler 2 and to move it in a vertical direction to allow it
to be driven into an underwater bed and be extracted
from it. A plurality of bars 3b with a protection function
canrise, like in the illustrated example, from the base 3a,
parallel and spaced apart with respect to the actuators 4.
[0020] The core sampler 2 is not directly connected to
the first mobile portion or carriage 3c of the frame 3, but
is mounted on a second mobile portion 3d (or carriage)
of the frame 3 slidingly linked to the first mobile portion 3c.
[0021] In particular, the first mobile portion 3c is pro-
vided with a pair of vertical uprights 3¢’, 3c" that extend
from it in a vertical direction towards the base 3a of the
frame 3. At the lower and upper ends of each upright 3c’,
3c" some pulleys 5a, 5b are respectively arranged adapt-
ed to engage with the ropes 6a, 6b.

[0022] The mobile portion 3d of the frame 3 is arranged
between the vertical uprights 3c’, 3¢" and is respectively
connected to the ropes 6a, 6b at its lower and upper free
ends. From the respective points of connection with the
carriage 3d, the ropes 6a, 6b wind around the pulleys 5a,
5b arranged at the ends of the vertical uprights 3c’, 3c"
and connect to the fixed portion of the frame 3 at a pair
of plates 7 respectively linked to the upper ends of the
body (that is the part that is fixed with respect to the base
3a) of the linear actuators 4.

[0023] Due to the connections between the first and
the second mobile portion 3c, 3d the displacement of the
second mobile portion 3d with respect to the fixed portion
of the frame 3 is greater, and in particular double, with
respect to the displacement of the first mobile portion 3c,
thus making it possible to minimize the bulk of the core
sampling apparatus 1in a vertical direction. Consequent-
ly, for the same stroke of the linear actuators 4, it is in
fact possible to double the depth of driving the core sam-
pler 2.

[0024] In a transport configuration (not shown), the
core sampler 2 is not mounted on the apparatus and the
linear actuators 4 are completely retracted keeping the
first mobile portion 3c of the frame 3 at the upper ends
of the actuators themselves, acting, as mentioned, also
as structural support upright elements. In such a way the
dimensions of the core sampling apparatus 1 in a vertical
direction are minimized.

[0025] Again with reference to figures 1 and 2, in order
to carry out a core sampling, the linear actuators 4 are
completely extended in a vertical direction moving the
first mobile portion 3c away from the base of the frame
3. In this position it is possible to connect, to the second
mobile portion or carriage 3d, the core sampler 2, that is
thus completely housed inside the frame 3 with the lower
end near to its base 3a.
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[0026] Once the sampler 2 has been mounted, the ac-
tuators 4 are progressively retracted, thus causing the
sampler 2 to be driven and progressively forced down
into the soil G of the underwater bed. The descent of the
core sampler 2 is guided by means of a suitable hole 3a’
formed in the base 3a. On the mobile portion 3d of the
frame, a hammer or vibrator H is also arranged making
it possible to exert a driving-in effect on the sampler 2,
with the purpose of facilitating its forcing down into the
soil G. Therefore, the driving-in can be due to gravity,
due to hydraulic thrust, combined thrust and vibration or
drilling.

[0027] With reference now to figures 3a and 3b, which
schematically show the mobile portions 3¢, 3d connected
to the linear actuators 4, the operation of the displace-
ment multiplication system shall now be described in
greater detail.

[0028] From a configuration of the core sampling ap-
paratus 1 like that shown in figure 3a, in which the first
mobile portion 3¢ is completely lifted with respect to the
base 3a of the frame 3, the return movement of the linear
actuators 4 causes a displacement of the first mobile por-
tion 3c downwards, or rather towards the base 3a and
the soil G. The ropes 6a that connect the lower end of
the carriage 3d to the frame 3 are placed in tension by
hauling the second mobile portion 3d downwards.
[0029] Since the portion of rope 6a arranged between
the uprights/actuators 4 of the frame 3 and the uprights
3c¢’, 3c" is connected to the fixed portion of the frame 3,
a displacement S of the first mobile portion 3c causes a
displacement of equal amount of each pulley 5a, as well
as a rotation thereof, with respect to the fixed portion of
the frame. Due to the "lever" effect exerted by the diam-
eter of each pulley 5a during the rotation, such a dis-
placement is doubled at a point that is diametrically op-
posite to the point of contact between each pulley 5a and
the portion of each rope 6a linked to the frame 3. In other
words, the portion of rope 6a that connects each pulley
5a at the lower end of the second mobile portion 3d car-
ries out a double displacement than that which the first
mobile portion carries out towards the base 3a of the
frame 3, thus causing a double displacement 2S of the
second mobile portion or carriage 3d towards the base
3a.

[0030] As shown in figure 3b, the same displacement
multiplication effect also occurs during the extraction
movement of the sampler 2 from the soil G of the bed.
Indeed, the upper end of the second mobile portion 3d
is connected to the fixed portion of the frame 3 through
the ropes 6b, that wind around the pulleys 5b arranged
atthe upper ends of the uprights 3c’, 3c" of the first mobile
portion 3c, obtaining the same aforementioned system
of constraints. Therefore, a displacement of the first mo-
bile portion 3c in a direction away from the base 3a and
from the soil G leads to a displacement that is double
than that of the second mobile portion 3d of the frame 3
in the same direction.

[0031] The aforementioned system of constraints also
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makes it possible to advantageously reduce of a half the
traction force borne by the ropes 6a and 6b if compared
to the fixing in/extraction force exerted by each linear
actuator 4, making it possible to use ropes with a smaller
diameter. Indeed, for each upright 3¢’, 3c" the driving-in
or extraction force transmitted by the linear actuators 4
to the second mobile portion is symmetrically divided
amongst the portion of rope 6a or 6b arranged between
each pulley 5a or 5b and the fixed portion of the frame
3, and the portion of rope 6a or 6b arranged between
each pulley 5a or 5b and the lower or upper end of the
second mobile portion or carriage 3d.

[0032] Depending on the predicted driving-in and ex-
traction forces, and due to reasons of reliability and safe-
ty, the core sampling apparatus can advantageously use
a plurality of ropes 6a, 6b operating in parallel and a plu-
rality of pulleys 5a, 5b.

[0033] With reference again to figure 1, it can be seen
that the base 3a of the frame 3 has rather small dimen-
sions, that are substantially reduced to the minimum nec-
essary to arrange the linear actuators 4 that advanta-
geously also have the structural function of uprights.
[0034] In order to permit a suitable resting on the sea
bed, the core sampling apparatus 1 of the invention is
provided with a plurality of stabilizer feet 8, three in the
example shown in the figure, pivoted to the base 3a and
movable with respect thereto between a transport and
transfer position from the water surface to the underwater
bed, in which they are substantially aligned with the frame
3inavertical direction, and a work position, in which they
are substantially perpendicular to the frame, or also be-
yond.

[0035] In order to allow for the movement of the stabi-
lizer feet 8 with respect to the frame 3, the core sampling
apparatus 1 comprises a plurality of second linear actu-
ators 9, respectively associated with each foot 8. The
second linear actuators 9 are configured so as to allow
an overall rotation of the respective feet 8, starting from
the transport and transfer position in which they are low-
ered parallel to the frame 3, comprised between 0° and
110°, so as to make it possible to arrange the core sam-
pling apparatus 1 perfectly levelled, compensating for
possible irregularities in the sea bed.

[0036] The hydraulic and electrical connections nec-
essary for the working of the core sampling apparatus
according to the invention are advantageously housed
in a water-proof container 10 mounted on the frame 3.
[0037] According to a further aspect of the invention,
the sampler 2 is connected in a removable fashion to the
mobile portion or carriage 3d of the frame 3 to make it
possible to disconnect the core sampling apparatus 1
from the sampler 2 in case in which it is impossible to
extract the sampler 2 from the soil G.

[0038] Asshown infigure 4, the second mobile portion
3d comprises clasp means 11 arranged at the lower end
thereof and the core sampler 2 comprises a pin 12 having
a shape suitable to couple with the clasp means 11.
[0039] Advantageously, the clasp means are pivoted
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on the second mobile portion 3d, allowing for the core
sampler 2 to connect to the core sampling apparatus 1
without having to completely lift the first mobile portion
3c of the frame 3.

[0040] The core sampler 2 can be for example rested
on the ground and connected to the clasp means 11 in
a position that is substantially horizontal. Only subse-
quently the linear actuators 4 are driven, lifting the sam-
pler 2and making it rotate in a vertical position to proceed
with the core sampling operations.

[0041] This configuration, which can be used also
more in general in a core sampling apparatus with a dif-
ferent overall configuration, is also advantageous during
the step of extraction of the samples. Indeed, once the
sampler 2 has been extracted from the soil and the core
sampling apparatus 1 has been recovered from the sea
bed, it is possible to rotate the sampler 2 outwards from
the frame 3 and retract the linear actuators 4 until the
sampler is brought back into a horizontal position, for
example on the ground. It is then possible to easily dis-
connect the sampler 2 from the clasp means 11 without
having to support the weight of the sampler 2 and of the
material contained in it.

[0042] The embodimentoftheinvention described and
illustrated thus far constitutes only an example which can
undergo numerous variants. For example, there could
be more than three stabilizer feet 8, e.g. five, with the
purpose of conferring an even greater degree of stability
to the core sampling apparatus. Moreover, the core sam-
pling apparatus 1 can be equipped with a system for con-
trolling and monitoring the operation, comprising inclina-
tion sensors, video cameras, spot lights and the like, as
well as a remote control for the operator, thus allowing
effective remote control that is substantially independent
from the type of support vessel. Again, by adopting dif-
ferent transmission systems, making use for example of
a system of ropes and pulleys arranged between a plu-
rality of mobile portions (for example a second and a third
mobile portion displaceable with respect to the first mo-
bile portion) displacement multiplications can be ob-
tained that can exceed the doubling.

Claims

1. A core sampling apparatus (1) comprising a core
sampler (2) and a frame (3) adapted to support said
sampler (2), said frame (3) comprising a base (3a),
afirstmobile portion (3c) of the frame (3) being linked
to said base (3a) by way of a plurality of linear actu-
ators (4) arranged thereon, characterized in that it
further comprises at least one mobile second portion
(3d) adapted to support the sampler (2) and slidable
with respect to the first mobile portion (3c), the ap-
paratus further comprising drive means arranged be-
tween the mobile portions (3d, 3c), adapted torealize
a displacement multiplication system for multiplying
the displacement of said sampler with respect to the
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displacement of said first mobile portion (3c).

The apparatus according to claim 1, wherein said
drive means comprise a pulley and rope system (5a,
5b, 6a, 6b), wherein the pulleys (5a, 5b) are connect-
ed to the first mobile portion (3¢) and the ropes (63,
6b) are respectively connected at an extremity to the
upper and lower ends of the second mobile portion
(3d), and at the opposite extremity to the fixed portion
of the frame (3), winding around the pulleys (5a, 5b)

The apparatus according to claim 2, wherein the first
mobile portion (3c) comprises a pair of uprights (3¢’,
3c") projecting towards the base (3a) of the frame
(3) in a vertical direction, the pulleys (5a, 5b) being
respectively arranged at the upper and lower ends
of each upright (3c’, 3c").

The apparatus according to claim 3, wherein the
ropes (6a, 6b) are connected to the fixed portion of
the frame (3) by means of a pair of plates (7) respec-
tively linked to the upper ends of the body, that is the
part which is fixed to said base (3a), of said linear
actuators (4).

The apparatus according to one of the previous
claims, wherein the base (3a) of the frame (3) com-
prises a hole (3a’) adapted to guide the lowering of
the sampler (2) during the sampling operations.

The apparatus according to one of the previous
claims, characterized in that it further comprises a
hammer or vibrator (H) arranged on the mobile por-
tion (3d) of the frame (3) and adapted to exert a pro-
pulsion effect on the sampler (2) during the sampling
operations.

The apparatus according to one of the previous
claims, characterized in that it further comprises a
plurality of stabilizer feet (8) pivoted to the base (3a)
of the frame (3) and movable with respect thereto
between a transportation position, in which they are
substantially aligned with said frame (3) in a vertical
direction, and a work position, in which they radially
project from the frame (3).

The apparatus according to claim 7, characterized
in thatit further comprises a plurality of second linear
actuators (9) respectively associated with each sta-
bilizer foot (8).

The apparatus according to claim 8, wherein said
second linear actuators (9) are arranged so as to
allow for a rotation of the respective stabilizer feet
(8), starting from the transport and transfer position
in which they are aligned with the frame (3), com-
prised between 0° and 110°.
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The apparatus according to one of the previous
claims, characterized in that it further comprises a
water-proof container (10) mounted on the frame (3)
and adapted to house the hydraulic and electrical
connections necessary to the operation of the appa-
ratus.

The apparatus according to one of the previous
claims, characterized in that the sampler (2) is en-
gaged in aremovable fashion with the mobile portion
(3d) of the frame (3).

The apparatus according to claim 11, wherein the
second mobile portion (3d) comprises clasp means
(11) arranged in correspondence to the lower end
thereof, and the sampler (2) comprises a pin (12)
having a shape suitable for coupling with the shape
of said clasp means (11).

The apparatus according to claim 12, wherein said
clasp means (11) are pivoted on the second mobile
portion (3d).

The apparatus according to any of the previous
claims, wherein said first linear actuators (4) take up
also the function of structural support uprights.

The apparatus according to any of the previous
claims, wherein a plurality of protection bars (3b)
stand from said base (3a), parallel and spaced apart
with respect to said linear actuators (4).

10

15

20

25

30

35

40

45

50

55

10



EP 2 354 438 A1




EP 2 354 438 A1

4
4/_/




EP 2 354 438 A1

Fig.4



EP 2 354 438 A1

9

Europdisches
Patentamt
European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 10 19 6252

[AU]; FRAZER HUGH IVO [AU])

25 February 1999 (1999-02-25)

* page 14, line 18 - page 15, Tine 26;
figures 11,12 *

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A GB 1 244 382 A (WERF CONRAD ED STORK 1-15 INV.
HIJSCH N [NL]) E21B25/18
2 September 1971 (1971-09-02)
* page 3, line 124 - page 4, line 88;
figures 1,2 *
A US 3 442 339 A (WILLIAMSON THOMAS N) 1-15
6 May 1969 (1969-05-06)
* column 3, line 14 - line 23; figure 1 *
A US 4 043 407 A (WILKINS JOHN WILLIAM [GB])([1-15
23 August 1977 (1977-08-23)
* column 1, line 67 - column 2, line 29;
figures 1,2 *
A W0 99/09294 Al (BENTHIC GEOTECH PTY LTD 1-15

TECHNICAL FIELDS
SEARCHED  (IPC)

E21B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 14 February 2011 Stremmen, Henrik

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 document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

10




EPO FORM P0459

EP 2 354 438 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 10 19 6252

This annex lists the patent family members relating 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.

14-02-2011
Patent document Publication Patent family Publication

cited in search report date member(s) date

GB 1244382 A 02-09-1971  NONE

US 3442339 A 06-05-1969  NONE

US 4043407 A 23-08-1977 FR 2300211 Al 03-09-1976
GB 1475851 A 10-06-1977
JP 51103801 A 14-09-1976
NL 7601178 A 10-08-1976
NO 760391 A 09-08-1976
us T966006 I4 03-01-1978

WO 9909294 Al 25-02-1999 AT 269936 T 15-07-2004
BR 9811607 A 12-09-2000
CA 2299264 Al 25-02-1999
DE 69824738 D1 29-07-2004
DE 69824738 T2 19-05-2005
EP 1005603 Al 07-06-2000
JP 4078030 B2 23-04-2008
JP 2001521077 T 06-11-2001
NO 20000696 A 05-04-2000
us 6394192 Bl 28-05-2002

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

11



EP 2 354 438 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  EP 1564368 A [0007]

12



	bibliography
	description
	claims
	drawings
	search report

