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Description

[0001] The present invention relates to a device to con-
nect a lifting appliance, such as a crane, to an object that
shall be lifted. The device is especially suited for use
together with lifting tools in the form of extended bodies
of textile material, rope or wire, which is formed with
hoops or hooks in at least one end, or as endless grom-
mets. Such lifting tools are often used when one wants
to lift objects that are not fitted with lifting lugs for a crane
hook and are used to form the connection between the
crane hook and the lifting lug. A hoop can comprise one
or more straps, each of which stretches from one place
on the object to the crane hook, or possibly to the crane
hook via a spreader beam.
[0002] When large objects with partly irregular shapes,
such as, for example, part of an offshore structure that
shall be moved, it is not always possible to fasten the
hoop directly onto the structure part. The structure part
often weighs several tens of tonnes and sometimes sev-
eral hundred tonnes. The structure part has sharp edges
and a hoop can therefore be damaged during the lift.
Therefore, it is common to weld or securely bolt lifting
lugs or other types of lifting points to the structure part.
However, for such heavy lifts the lugs welded on the
structure must be certified before the lift can start. The
certification regulations are very strict for the offshore
industry. Both the welding and the certification of this take
a long time and the whole decommissioning of, for ex-
ample, a platform will therefore take considerably longer
time than if one could fasten the hoop directly to the struc-
ture part. Furthermore, one is dependent on the basis
material in the structure that shall be lifted being of suf-
ficient good quality, for example, that the material has no
internal weaknesses, such as rifts, which can lead to a
lug welded on being ripped off.
[0003] One can envisage the use of a hook or other L-
formed device to form the connection, but these do not
provide a safe grip as they could easily come lose if the
object should make contact with something during the
lift. They will also lead to an unfavourable load of the
structure that shall be lifted with potential askew loads
and local force concentrations that can reduce the ca-
pacity of the structure. From WO 2008/022368 is known
a solution where two L-shaped devices grip a beam; one
from each side.
[0004] From US 5863085 is known a tubular shaped
lifting block that is adapted to receive an end of a tube
to be lifted. The use of this requires that there is actually
a tube end on the structure that can receive the lifting
block. Moreover, it is a high risk that the tubular lifting
block can slide off the tube end, even if the structure is
tilted only slightly.
[0005] A lifting block is known from US 4092038 that
is adapted to encircle a tubular element on the structure
to be lifted. Although, it is relatively easy to mount it can
easily slide along the tubular element and the structure
may therefore suddenly tilt viciously. This tilting may be

fatal both to equipment and persons in the vicinity. To
avoid this sliding, stop means are arranged adjacent the
lifting block. The stop means have to be welded to the
structure. This welding may weaken the structure and
has to be controlled and certified. The lifting block must
also be adapted closely in diameter to the tubular element
that it is placed around.
[0006] JPH0444274U shows a lifting device for a pal-
let. Inclined notches are formed on the underside of the
pallet, into which a tube can be positioned. Lifting straps
can be attached to each end of the tubes.
[0007] This device is only capable of lifting pallets that
have been prepared with the inclined notches. The lifting
must be done with the pallet in a completely horizontal
position. If the centre of gravity of the load is outside the
centre of the pallet, the pallet may become skewed and
there is a great risk that the pallet will slide relative to the
tubes. The result may be that the lifting straps slide off
the tubes and the load falls down.
[0008] Consequently, this lifting device is not suitable
for lifting objects with a centre of gravity away from the
volumetric centre of the object or where the centre of
gravity is unknown.
[0009] US 3276808 shows a similar lifting device as
JPH0444274U. Also here notches have been formed at
the underside of the pallet. This device has substantially
the same disadvantages as JPH0444274U.
[0010] US 2721756 shows another lifting device simi-
lar to JPH0444274U and US 3276808. This has substan-
tially the same disadvantages as the above prior art.
[0011] US 3519302 shows yet another lifting device
for lifting pallets, which also have substantially the same
drawbacks as JPH0444274U, US 3276808 and US
2721756.
[0012] JP2002362878 shows a lifting device for lifting
the undercarriage of a belt driven vehicle. The device is
specially formed to fit against the underside of the un-
dercarriage. The device is not suitable for lifting other
objects, such as portions of frameworks in the offshore
industry.
[0013] Thus, there are today no known devices that
make it easy to connect a hoop with such a heavy struc-
ture part in a simple and safe way. Therefore, the inven-
tion has the aim of providing a device that makes it pos-
sible to connect a lifting tool with a large object in a safe
and easy way. This is achieved by the features that are
given in the subsequent claim 1.
[0014] The lifting device is fitted quickly and simply and
the time it takes, for example, to decommission an off-
shore structure is thereby considerably reduced. This al-
so reduces the costs. The lifting forces are transferred
as pressure forces only in the structure that is lifted.
Thereby, any weaknesses in the structure material have
less significance.
[0015] It is preferred that the lifting device according
to the invention has a contact surface against the struc-
ture which is large enough so that the lifting forces do
not lead to essential, permanent, i.e. plastic, deforma-
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tions in the lifting device.
[0016] In a first embodiment the main part is fitted at
both ends with a trunnion-formed end comprising a
groove with a generally circular cross section and an ex-
ternally arranged thickening, as the groove is able to re-
ceive a hoop or a loop on a wire, and the thickening pre-
vents the hoop or the wire from sliding out from the
groove. Thereby, the device can easily be connected with
a hoop or a wire.
[0017] In one embodiment, the guiding parts have fea-
tures for anchoring of a temporary fastening element to
hold the device in place until the lifting forces are estab-
lished. Thereby, the device can temporarily hang on to
the object that shall be lifted until the lifting forces are
connected and the lift has begun.
[0018] In a further embodiment the guiding parts are
set up to reach over the beam or the strut, which the main
part is placed on the underside of, and the guiding parts
are fitted at their upper ends with fastening means for a
hoop or other extended body. Thereby, a device is pro-
vided which is very simple in its construction and consists
of relatively few parts.
[0019] It is advantageous that the fastening means
comprises a hole through each of the guiding parts and
a peg that is arranged to be led through the holes. Thus,
a shackle can easily be connected to the device.
[0020] In an alternative embodiment, the contact sur-
face is formed by a plate that is located between the
guiding parts. Thereby, a good contact surface is ensured
against the object that shall be lifted. This gives a good
distribution of forces.
[0021] In a further variant at least one support plate is
connected at a right angle with the plate that forms the
contact surface. This support plate transfers forces to the
main part. Thereby, a good shoring up of the plate that
makes up the contact surface and a good force transfer
to the main part is ensured. Then, the plate that makes
up the contact surface can advantageously have smaller
dimensions.
[0022] In another embodiment, at least a part of the
first contact surface comprises an end edge on a support
plate that is arranged transverse to the main part. This
leads to a simple construction at the same time as the
forces are transferred in a secure way.
[0023] As the device substantially comprises steel
plates that are welded together and possibly a steel tube
that forms the trunk of the main part, a device is provided
that is both simple to produce and simple in its structure.
[0024] The invention shall now be explained in more
detail with reference to the enclosed figures, in which:

Figure 1 shows a large structure part that is lifted
with the help of a device according to the invention.

Figure 1a shows a detail of figure 1 and a device
according to the invention.

Figure 2 shows a first embodiment of a lifting device

according to the invention in detail.

Figure 3 shows a second embodiment of a lifting
device according to the invention in detail.

Figure 4 shows a third embodiment of a lifting device
according to the invention in detail.

Figure 5 shows a fourth embodiment of a lifting de-
vice according to the invention in use, and

Figures 6a and 6b show the fourth embodiment in
more detail.

[0025] Figure 1 shows a structure part 1 which is a part
of a larger offshore structure that is about to be decom-
missioned. The structure part 1 hangs in a crane (not
shown) via a crane hook 2 that can be placed on a crane
vessel (not shown). A system of hoops 3 extends from
the crane hook 2. These couple the crane hook 2 via a
spreader beam 17 and hooks 4 to a device 5 according
to the invention, which in the following will be called a
lifting block, which together is set to lift the structure part 1.
[0026] Figure 1a shows a detail of figure 1 around the
lifting device 5. The lifting device 5 is arranged under an
I-beam 26 in the structure part 1 and lies in a corner
formed by the I-beam 26 and a strut 27. The strut 27 also
has an I-beam form. The I-beam 26 has a flat underside
against the lifting device 5 and the strut 27 also has a flat
side against the lifting device 5.
[0027] It is clear that the lifting block 5 can be formed
to lie against other types of beams than I-beams and also
against struts with a round or oval cross section.
[0028] The lifting block 5 according to the invention
stretches underneath the whole of the I-beam 26 and
has, on either side, a trunnion-like projection 28 to receive
a loop 30 at the end of a hoop.
[0029] Figure 2 shows the lifting block 5 according to
the invention in more detail in a first embodiment. The
projection 28 has a disc 29 outermost and inside this
there is a cylindrical section 31, which the loop 30 of the
hoop 3 is set up to rest against. Inside the cylindrical
section 31, guiding plates 32 are arranged on each side.
The guiding plates 32 are set up to be placed on the
outside of the I-beam 26 and prevent the lifting block 32
from gliding sidewise with respect to this.
[0030] A contact surface 33 is arranged between the
guiding plates 32. This is set up to lie against the under-
side of the I-beam 26.
[0031] The cylindrical section 31 is extended inside the
guiding plates 32 and forms a continuous cylinder 34. A
support plate 35 is arranged in parallel with and in the
middle of the guiding plates 32. The edge 36 of the sup-
port plate 35 is set up to lie against the strut 27. Thereby,
the lifting block transfers the lifting forces into the I-beam
26 and the strut 27.
[0032] The guiding plates 32 are fitted with a number
of holes 37 that are used to fasten temporarily the lifting
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block 5 to the I-beam 26 until the hoops are subjected to
tension and the lifting block is held in place by the hoops
alone. The temporary fastening to the I-beam can be
made by threading bolts or pins through the holes 37 so
that the lifting block 5 is hanging in the flange 38 of the
I-beam 26 (see figure 1 a). Instead of holes, protrusions
can also be arranged for the fastening of the straps. How-
ever, other ways to arrange a temporary fastening for the
lifting block can also be imagined.
[0033] It is preferred that the lifting block 5 is construct-
ed by welding together a pipe 34 with the different plates
28, 32, 33 and 35. It can be made in different sizes ad-
justed to the different dimensions used for the I-beams
26. The lifting block 5 must be certified for offshore lifts,
but this certification can be made in good time before use
and it can be made on land.
[0034] When the hoops are subjected to tension in that
the crane hook 2 is pulled up, the hoops will force the
lifting block 5 in toward the I-beam 26 and the strut 27,
at the same time as the lifting block 5 will automatically
glide into a correct position on the temporary suspension
37 between the beam 26 and the strut 27 as shown in
figure 1 a. The pipe 34 has a dimension, which will tolerate
with a good margin the forces to which it is subjected. As
long as the hoop is taut (even with relatively limited ten-
sion), it will stay within the plate 28. The plate 28 is di-
mensioned so that the loop 30 must be opened relatively
widely so that it is possible to thread it over the plate 28.
The lift can therefore be carried out with the assurance
that the loop 30 will not jump off the lifting block 5. The
lifting block will transfer a part of the horizontal lifting forc-
es into the lower flange of the beam 26 in the junction
between the beam 26 and the strut 27.
[0035] Figure 3 shows a second embodiment of the
lifting block according to the invention. It is substantially
similar to the embodiment in figure 2 apart from the guid-
ing plates 32 being rotated with respect to the contact
plate 33, so that the upper edge 39 (upper in the sense
of uppermost in the figure) forms an angle with the contact
plate 33. This rotated position ensures that the guiding
plate 32 will extend outside both the I-beams in the struc-
ture that form the corner against which the lifting device
shall lie. This embodiment is particularly favourable if the
corner is made by two beams of the same width. The
holes 37 are placed so that it is possible temporarily to
fasten the lifting block 5 to the flanges on both the ad-
joining I-beams.
[0036] Figure 4 shows a third embodiment of the lifting
block 5, where the guiding plates 32 are extended with
respect to the embodiment in figure 2, so that they extend
along a greater length of the I-beam. An arched plate 40
is arranged at the extended end of the guiding plates 32.
This is set up to lie against a round strut on the structure
that shall be lifted. The curvature of the plate 40 must be
adapted to the different diameters on the round strut on
the structure. Therefore, lifting blocks of different dimen-
sions must be produced.
[0037] Figure 5 shows a fourth embodiment of the lift-

ing block 5 according to the invention. Here, the guiding
plates 32 are extended so that they stretch over the I-
beam 26. The guiding plates 32 that also function as lifting
plates are fitted at the upper end with holes 41 and a peg
42 that stretches between the holes 41. A lifting shackle
43 is fastened to the peg 42. A hoop is in turn fastened
to the lifting shackle 43.
[0038] The lifting block 5 in figure 5 is shown in more
detail in the figures 6a and 6b. Figure 6a shows the lifting
block seen in perspective from above. Figure 6b shows
the lifting block 5 seen in perspective from below. From
above and below means in this context in relation to the
orientation that the lifting block has when in use. The
lifting block 5 comprises a pipe part 44 that extends be-
tween the two guiding and lifting plates 32. A contact
plate 33 also runs between the guiding and lifting plates
32. A support plate 35 that has a contact edge 36 is placed
halfway between, and in parallel with, the guiding and
lifting plates 32. A pair of stiffening plates 45 is arranged
between the pipe part 44 and the contact plate 33. Both
of these run between the guiding and lifting plates 32.
The holes 41 in the upper end of the guiding and lifting
plates 32 are also visible.
[0039] Furthermore, the guiding and lifting plates 32
are fitted with holes 37 that can be used to fasten the
lifting device temporarily to the I-beams 26 in the same
way as for the earlier embodiment.
[0040] In the case shown in figure 5, the lifting device
shall be placed in a corner between the beam 26 and the
strut 27 that form an angle of about 45°. Thus, the contact
edge 36 of the support plate 35 and the contact plate 33
form a corresponding angle so that they make good con-
tact against both the I-beam 26 and the strut 27 in the
corner. This is ensured by tightening the lifting tool 3 by
lifting the crane hook 2. The lifting block 5 thereby auto-
matically will be pulled into a correct position with the
help of the guiding and lifting plates 32. The lifting plate
33 will transfer parts of the horizontal lifting forces in the
lower flange of the beam 26 in the cross between the
beam 26 and the strut 27.
[0041] When the lifting block is placed in the corner
between the I-beam 26 and the strut 27, the peg 42 is
threaded through the hole 41 in one of the guiding and
lifting plates 32, through the ears of the shackle 43 (the
shackle 43 is threaded through the loop 30 of the hoop
in advance) and further through the hole 41 in the other
guiding and lifting plate 32. Thereafter, the peg 42 is se-
cured in a way that is well known for lifting shackles.
[0042] In this embodiment, the hoops will be in safe
engagement with the lifting blocks without having to be
taut.
[0043] Instead of the guiding parts also functioning as
anchoring points for hoops, it is also possible to use sep-
arate lifting plates that are formed with a hole in the lower
end so that they can be threaded onto the trunnion-
formed protrusions, such as shown in, for example, figure
2.
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Claims

1. Device to connect a lifting appliance to an object that
shall be lifted, the device (5) comprising a main part,
said main part having a first contact surface (33) that
is complementary to a first longitudinal element (26)
of the object (1) that shall be lifted when said main
part extends substantially transverse with respect to
the first longitudinal element (26), characterised in
that said main part has a second contact surface
(36) that is complementary to a second element (27)
on the object (1) that shall be lifted, said contact sur-
faces (33, 36) forming a fixed angle with respect to
each other, said angle corresponding to the angle
between the first and the second elements (26, 27),
said main part being configured to take up the weight
of the object via the first and second contact surfaces
(33, 36), and that each end (29, 31) of the main part
is provided with connecting features for a lifting tool,
and that the device further comprises a pair of guid-
ing parts (32), that are arranged perpendicularly to
the main part, said guiding parts (32) being arranged
at a mutual distance slightly greater than the width
of said first element (26).

2. Device according to claim 1, characterised in that
the extents of the contact surfaces (33, 36) are adapt-
ed to the weight of the object (1) that shall be lifted
so that permanent deformations are essentially
avoided.

3. Device according to claim 1 or 2, characterised in
that said connecting features are trunnion-shaped
end elements (29, 31), comprising a groove (31) with
a generally circular cross section and an external
thickening (29), and so that the groove (31) is able
to receive a hoop or a loop on a wire and the thick-
ening (29) prevents the hoop or the wire from sliding
out of the groove (31).

4. Device according to any of the preceding claims,
characterised in that the guiding parts (32) have
features (37) for the anchoring of a temporary fas-
tening element to hold the device in place until the
lifting forces are applied to it.

5. Device according to any of the preceding claims,
characterised in that the guiding parts (32) have a
length to reach over the first element (26) to the op-
posite side of the first element from the first contact
surface (33), and that the guiding parts (32) are fitted
at their upper ends with fastening means (41, 42, 43)
for a hoop (30) or lifting wire.

6. Device according to claim 5, characterised i n that
the fastening means comprises a hole (41) in each
of the guiding parts (32) and a peg (42) that fits
through the holes (41).

7. Device according to any of the preceding claims,
characterised i n that the contact surface (33) is
formed by a plate that is placed between the guiding
parts (32).

8. Device according to claim 7, characterised in that
at least one support plate (35) is connected at a right
angle to the plate that forms said first contact surface
(33).

9. Device according to any of the preceding claims,
characterised in that at least a part of said first con-
tact surface (36) comprises an end edge on a support
plate (35) which is arranged transverse to the main
part.

10. Device according to one of the preceding claims,
characterised in that it substantially comprises
steel plates that are welded together.

11. Device according to claim 10, characterised in that
it also comprises a steel pipe (34) that forms a trunk
of the main part.

Patentansprüche

1. Einrichtung zum Verbinden einer Hebevorrichtung
mit einem Objekt, das gehoben werden soll, wobei
die Einrichtung (5) zumindest ein Hauptteil umfasst,
wobei das Hauptteil eine erste Kontaktoberfläche
(33) aufweist, die komplementär zu einem ersten
länglichen Element (26) des ersten Objekts (1) ist,
das gehoben werden soll, wenn sich das Hauptteil
im Wesentlichen quer zum ersten länglichen Ele-
ment (26) erstreckt, dadurch gekennzeichnet,
dass das Hauptteil eine zweite Kontaktoberfläche
(36) hat, die komplementär zu einem zweiten Ele-
ment (27) auf dem ersten Objekt (1), das gehoben
werden soll, ist, wobei die Kontaktoberflächen (33,
36) einen festen Winkel zueinander bilden, wobei
der Winkel zum Winkel zwischen dem ersten und
dem zweiten Element (26, 27) korrespondiert, wobei
das Hauptteil dazu ausgelegt ist, das Gewicht des
Objekts über die erste und zweite Kontaktoberfläche
(33, 36) aufzunehmen und dass jedes Ende (29, 31)
des Hauptteils mit Verbindungsmerkmalen für ein
Hebewerkzeug vorgesehen ist, und dass die Einrich-
tung weiterhin ein Paar Führungsteile (32) umfasst,
die senkrecht zum Hauptteil angeordnet sind, wobei
die Führungsteile (32) mit einem etwas größeren ge-
genseitigen Abstand als die Breite des ersten Ele-
ments (26) angeordnet sind.

2. Einrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Erstreckungen der Kontaktober-
flächen (33, 36) an das Gewicht des Objekts (1), das
gehoben werden soll, angepasst sind, so dass dau-
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erhafte Deformationen im Wesentlichen vermieden
werden.

3. Einrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Verbindungsmerkmale
zapfenförmige Endelemente (29, 31) sind, welche
eine Nut (31) mit einem im Wesentlichen runden
Querschnitt und einer externen Verdickung (29) um-
fassen, und dass die Nut (31) dazu ausgelegt ist,
einen Reifen oder eine Schleife auf einem Draht auf-
zunehmen, und dass die Verdickung (29) verhindert,
dass der Reifen oder der Draht aus der Nut (31) he-
rausgleitet.

4. Einrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Füh-
rungsteile (32) Merkmale (37) zum Verankern eines
temporären Befestigungselements aufweisen, um
die Einrichtung am Platz zu halten, bis die Hebekräf-
te darauf einwirken.

5. Einrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Füh-
rungsteile (32) eine Länge aufweisen, um über das
erste Element (26) zur gegenüberliegenden Seite
des ersten Elements von der ersten Kontaktoberflä-
che (33) hinauszuragen, und dass die Führungsteile
(32) an ihren oberen Enden mit Befestigungsmitteln
(41, 42, 43) für einen Reifen (30) oder einen Hebe-
draht versehen sind.

6. Einrichtung nach Anspruch 5, dadurch gekenn-
zeichnet, dass das Befestigungsmittel ein Loch (41)
in jedem der Führungsteile (32) und einen Pflock (42)
umfasst, der durch die Löcher (41) passt.

7. Einrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Kon-
taktoberfläche (33) durch eine Platte gebildet ist, die
zwischen den Führungsteilen (32) angeordnet ist.

8. Einrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dass zumindest eine Stützplatte (35) in
einem rechten Winkel mit der Platte verbunden ist,
die die erste Kontaktfläche (33) bildet.

9. Einrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass zumin-
dest ein Teil der ersten Kontaktoberfläche (36) eine
Endkante auf der Stützplatte (35) umfasst, welche
quer zum Hauptteil angeordnet ist.

10. Einrichtung nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass sie im
Wesentlichen Stahlplatten umfasst, die zusammen-
geschweißt sind.

11. Einrichtung nach Anspruch 10, dadurch gekenn-

zeichnet, dass sie auch ein Stahlrohr (34) umfasst,
das einen Rumpf des Hauptteils bildet.

Revendications

1. Dispositif pour relier un appareil de levage à un objet
qui doit être soulevé, le dispositif (5) comprenant une
partie principale, ladite partie principale ayant une
première surface de contact (33) qui est complémen-
taire d’un premier élément longitudinal (26) de l’objet
(1) qui doit être soulevé quand ladite partie principale
s’étend de manière sensiblement transversale par
rapport au premier élément longitudinal (26), carac-
térisé en ce que ladite partie principale comporte
une deuxième surface de contact (36) qui est com-
plémentaire d’un deuxième élément (27) sur l’objet
(1) qui doit être soulevé, lesdites surfaces de contact
(33, 36) formant un angle fixe l’une par rapport à
l’autre, ledit angle correspondant à l’angle entre les
premier et deuxième éléments (26, 27), ladite partie
principale étant configurée pour prendre le poids de
l’objet par l’intermédiaire des première et deuxième
surfaces de contact (33, 36), et en ce que chaque
extrémité (29, 31) de la partie principale est pourvue
d’accessoires de liaison pour un outil de levage, et
en ce que le dispositif comprend en outre une paire
de parties de guidage (32), qui sont agencées per-
pendiculairement à la partie principale, lesdites par-
ties de guidage (32) étant agencées à une distance
mutuelle légèrement supérieure à la largeur dudit
premier élément (26).

2. Dispositif selon la revendication 1, caractérisé en
ce que les étendues des surfaces de contact (33,
36) sont adaptées au poids de l’objet (1) qui doit être
soulevé de telle sorte que des déformations perma-
nentes sont essentiellement évitées.

3. Dispositif selon la revendication 1 ou 2, caractérisé
en ce que lesdits accessoires de liaison sont des
éléments d’extrémité en forme de tourillon (29, 31),
comprenant une rainure (31) ayant une coupe trans-
versale globalement circulaire et un épaississement
externe (29), et de telle sorte que la rainure (31) est
capable de recevoir un cercle ou une boucle sur un
câble et l’épaississement (29) empêche le cercle ou
le câble de glisser hors de la rainure (31).

4. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que les parties de
guidage (32) présentent des accessoires (37) pour
l’ancrage d’un élément de fixation provisoire pour
maintenir le dispositif en place jusqu’à ce que les
forces de levage lui soient sont appliquées.

5. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que les parties de
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guidage (32) ont une longueur pour passer par-des-
sus le premier élément (26) jusqu’au côté opposé
du premier élément depuis la première surface de
contact (33), et en ce que les parties de guidage
(32) sont équipées, au niveau de leurs extrémités
supérieures, de moyens de fixation (41, 42, 43) pour
un cercle (30) ou câble de levage.

6. Dispositif selon la revendication 5, caractérisé en
ce que les moyens de fixation comprennent un trou
(41) dans chacune des parties de guidage (32) et
une cheville (42) qui s’insère dans les trous (41).

7. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce que la surface de
contact (33) est formée par une plaque qui est placée
entre les parties de guidage (32).

8. Dispositif selon la revendication 7, caractérisé en
ce qu’au moins une plaque de support (35) est reliée
selon un angle droit à la plaque qui forme ladite pre-
mière surface de contact (33).

9. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’au moins une
partie de ladite première surface de contact (36)
comprend un bord d’extrémité sur une plaque de
support (35) qui est agencée de manière transver-
sale à la partie principale.

10. Dispositif selon l’une des revendications précéden-
tes, caractérisé en ce qu’il comprend sensiblement
des plaques en acier qui sont soudées ensemble.

11. Dispositif selon la revendication 10, caractérisé en
ce qu’il comprend également un tuyau en acier (34)
qui forme un tronc de la partie principale.

11 12 



EP 2 853 512 B1

8



EP 2 853 512 B1

9



EP 2 853 512 B1

10



EP 2 853 512 B1

11



EP 2 853 512 B1

12



EP 2 853 512 B1

13



EP 2 853 512 B1

14

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

• WO 2008022368 A [0003]
• US 5863085 A [0004]
• US 4092038 A [0005]
• US 3276808 A [0009] [0010] [0011]

• US 2721756 A [0010] [0011]
• US 3519302 A [0011]
• JP 2002362878 B [0012]


	bibliography
	description
	claims
	drawings
	cited references

