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(57)  Adevice [lifting block] (5) to connect a lifting ap-
pliance, such as a crane, to an object (1) that shall be
lifted. The device (5) comprises a main part (34) which
is set up to be placed under a first element (26), such as
a beam or a strut, on the object (1) that shall be lifted,
and extends substantially transverse in relation to this
element (26), that the main part has a first contact surface
(33) that is set up to lie against the first element (26) and
asecond contact surface (36) which is setup to lie against
a second element (27) on the object (1) that shall be

lifted, as the contact surfaces (33, 36) form an angle in
relation to each other that corresponds to the angle be-
tween the two elements (26, 27), that the device is per-
mitted during the lift to be displaced so that it presses
againstboth the elements (26, 27) and all the lifting forces
are transferred via the two contact surfaces (33, 36), and
that each end of the main part (34) is formed to take up
lifting forces from a lifting tool (3) that is connected to the
lifting appliance.
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Description

[0001] The presentinvention 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 imagine 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
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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] 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.

[0007] Thelifting 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.

[0008] 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-
tions in the lifting device. In a first embodiment the main
part is fitted at both ends with a trunnion-like end form
comprising a groove with a generally circular cross sec-
tion and an externally lying thickening, as the groove is
set up to receive a hoop or a loop on a wire, and the
thickening is set up to prevent the hoop or the wire gliding
out from the groove. Thereby, the device can easily be
connected with a hoop or a wire.

[0009] Itis preferred that the device comprises guiding
parts that are placed perpendicular to the main part, said
guiding parts are set up to be placed on either side of the
beam or strut which the main part is set up to be placed
on the underside of. Thereby, the device is prevented
from slipping transverse to the structure element against
which it shall lift.

[0010] In one embodiment, the guiding parts are fitted
with forms for anchoring of a temporary fastening ele-
ment to hold the device in place until the lifting forces are
in place. 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.

[0011] In a further embodiment the guiding parts are
set up to stretch 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
provided which is very simple in its construction and con-
sists of relatively few parts.

[0012] It is advantageous that the fastening means
comprises a hole through each of the guiding parts and
a peg thatis arranged to be led through the holes. Thus,
a shackle can easily be connected to the device.
[0013] In an alternative embodiment, the contact sur-
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face is made up of a plate that is located between the
guiding parts. Thereby, a good contactsurface is ensured
against the object that shall be lifted. This gives a good
distribution of forces.

[0014] In a further variant at least one support plate is
arranged in connection with the plate that makes up 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.

[0015] In another embodiment, atleast one of the con-
tact surfaces comprises an end edge on a support plate
that is arranged across the main part. This leads to a
simple construction at the same time as the forces are
transferred in a secure way.

[0016] 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.
[0017] 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 1 a 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.

[0018] 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 togetheris set to lift the structure part 1.
[0019] Figure 1 a 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
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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.

[0020] Itis 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.

[0021] The lifting block 5 according to the invention
stretches underneath the whole of the I-beam 26 and
has, on either side, atrunnion-like projection 28 toreceive
a loop 30 at the end of a hoop.

[0022] 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.

[0023] 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.

[0024] 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.

[0025] The guiding plates 32 are fitted with a number
of holes 37 that are used to temporarily fasten the lifting
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.

[0026] Itis preferred thatthe 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.

[0027] When the hoops are subjected to tensionin 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 adimension, which will tolerate
with a good margin the forces to which itis 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
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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.

[0028] 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 uppermostinthe 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.

[0029] 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.

[0030] 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.

[0031] 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.Asupportplate 35thathas a contactedge 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.

[0032] 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.
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[0033] 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.

[0034] 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 which is well known for lifting shackles.
[0035] In this embodiment, the hoops will be in safe
engagement with the lifting blocks without having to be
taut.

[0036] 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-like
protrusions that are shown in, for example, figure 2.

Claims

1. Device to connect a lifting means, such as a crane,
to an object that shall be lifted, the device (5) com-
prising a main part which is set up to be placed under
a first element (26), such as a beam or a strut, on
the object (1) that shall be lifted, and extends sub-
stantially transverse with respect to the first element
(26), that the main part has a first contact surface
(33) that is set up to lie against the first element (26),
characterised in that a second contact surface (36)
is set up to lie against a second element (27) on the
object (1) that shall be lifted, whereby the contact
surfaces (33, 36) form an angle in relation to each
other that corresponds to the angle between the two
elements (26, 27), that the device is permitted during
the lift to be displaced so that it presses against both
the elements (26, 27) and all the lifting forces are
transferred via the two contact surfaces (33, 36), and
that each end (29, 31) of the main part is formed to
take up lifting forces from a lifting tool that is con-
nected to the lifting device.

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

Device according to claim 1 or 2, characterised in
thatthe main partis fitted at each end with a trunnion-
like end shape (29, 31), comprising a groove (33)
with a generally circular cross section and an exter-
nally lying thickening (29), and that the groove (31)
is set up to receive a hoop or a loop on a wire and
the thickening (29) is set up to prevent the hoop or
the wire from gliding out of the groove (31).

Device according to one of the preceding claims,
characterised in that it comprises guiding parts
(32), that are arranged perpendicularly onto the main
part, said guiding parts (32) are set up to be placed
on each side of the beam or the strut of which the
main part is set up to be placed on the underside.

Device according to claim 4, characterised in that
the guiding parts (32) are fitted with features (37) for
the anchoring of a temporary fastening element to
hold the device in place until the lifting forces are
applied to it.

Device according to claim 4 or 5, characterised in
that the guiding parts (32) are set up to stretch over
the beam or the strut which the main part is placed
on the underside of, and that the guiding parts (32)
are fitted at their upper ends with fastening means
(41,42,43)forahoop (30) oranotherextended body.

Device according to claim 6, characterised in that
the fastening means comprises a hole (41) in each
of the guiding parts (32) and a peg (42) that is set
up to be led through the holes (41).

Device according to one of the preceding claims 4 -
7, characterised in that the contact surface (33) is
made up of a plate that is placed between the guiding
parts (32).

Device according to claim 8, characterised in that
at least one support plate (35) is arranged in con-
nectiontothe plate that makes up the contact surface
(33) and that the support (35) plate transfers forces
to the main part.

Device according to claim 2, characterised in that
at least one of the contact surfaces (36) comprises
an end edge on a support plate (35) which is ar-
ranged across the main part.

Device according to one of the preceding claims,
characterised in that it substantially comprises
steel plates that are welded together and possibly a
steel pipe (34) that forms the trunk of the main part.
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