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(54) LIFTING UNIT

(67)  Theinvention is provided to securely lift and dis-
place extremely heavy loads (for example prefabricated
buildings, shipping containers, etc). The presented lifting
unit (1) comprises a telescopic fastening column (2)
formed by two parallel columns, a lower supporting slab
(3), an upper fastening plate (6), a hydraulic lifting cylin-
der (4) with a piston positioned between the columns and
angled supporting posts (5) connected to the supporting
slab and columns. There are four lifting units wherein the
lifting cylinders are operated as three-point system. Op-
tional fastening means (7, 8, 9, 10) are used to lift and
displace the object more securely.
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Description
Technical field

[0001] The invention concerns safe lifting and transfer
of heavy objects.

Prior art

[0002] Transferring and transporting especially heavy
objects with the weight of multiple or tens of tons is com-
plicated and laborious. The purpose of the presented so-
lution is to facilitate the safe transfer and shifting of such
heavy objects and to protect the structure or interior decor
of the objects against damages in the course of lifting
and transfer (such as prefabricated buildings, where the
interior decor can suffer damages during lifting and trans-
fer).

[0003] Known is a lifting system (US2009026430 A1,
Simplified Lifting Systems LLC, published 29.01.2009),
which is intended for lifting and transferring structures,
buildings, machines and othermassive and large objects,
while beams are also used in lifting the object. The lifting
system comprises one or more lifting devices, which are
adjustably connected via a support plate installed under
the object. Alifting device includes force elements, a sup-
port element and lifting elements that lift the object to a
specific height. A drawback of this solution is the low
lifting height of the lifting device, due to which lifting must
be repeated in order to achieve the required lifting height,
using additional base plate for the purpose. This, how-
ever, makes the whole lifting process time-consuming.
Moreover, the lifted object is not fixed to the lifting device,
wherefore the safety of lifting the object is not guaranteed.
The solution also includes no possibility to transfer the
lifted object.

[0004] A device closestto the invention by its technical
nature is a lifting device (US8573564 B2, Rashall R. J,
published 07.07.2011), which allows lifting and transfer-
ring heavy items. The lifting device comprises a square
base for the lifting device, installed on the ground, with
lateral supports at a right angle pointed away from the
lifted item and either bolted or welded to the base. The
lifting device comprises a lifting cylinder with a piston
head, and an upper and lower end of the piston head.
The piston head moves up and down inside the cylinder
through a cylinder opening. The lower end of the piston
head is attached to the lifting device base. The lifting
device comprises a lifting assembly, which has an upper
square support plate installed in respective slits of the
first and second support post, and the support posts are
bolted or welded at the bottom to vertically extendable
posts, a lifting plate is attached to the lateral frames. The
lifting assembly is attached to the piston assembly, the
upper end of the piston head is installed into an opening
in the piston cover. The piston assembly and the lifting
assembly are located in a housing with slits. A drawback
of this solution is that the lifting plate lifts the object by
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10 to 27 cm at a time, limiting the possibility of transfer.
The lifted item is also not attached to the lifting device,
causing the item to swing during the lifting and transfer
and thereby potentially damaging the structures and in-
terior decor of the lifted object (such as a prefabricated
building). The existence of lateral supports and a square
support plate also do not prevent lateral twisting (in par-
allel with the lifted object) of any of the lifting devices or
falling of these under heavy weight.

Description of the invention

[0005] This invention allows safe lifting and transfer-
ring of extremely heavy objects (such as prefabricated
buildings, shipping containers, etc.). The presented lifting
unit comprises a telescopic fastening column, a lower
supporting slab, an upper fastening plate, a hydraulic lift-
ing cylinder with a piston, supporting posts to support the
lifting cylinders. There are four lifting units, while the lifting
cylinders function as a three-point system. Optional fas-
tening, tensioning and adjustment devices are used for
further safety in lifting and transferring the lifted object.

List of figures
[0006]
Figure 1 shows the lifting unit;

Figure 2 shows lifting of an object by means of the
lifting unit, whereby the objectis mounted to the lifting
unit between telescopic fastening columns wherein
the supporting slab and fastening plate are the
boundaries;

Figure 3 shows lifting of an object by means of the
lifting unit, wherein additional fastening bars are
used;

Figure 4 shows lifting of an object by means of the
lifting unit, wherein additional fastening chains are
used;

Figure 5 shows the tensioner of the lifting chains.
Embodiment of the invention

[0007] Lifting unit 1 comprises a telescopic fastening
column 2 with adjustable height, consisting of two parallel
columns, between which the lifting cylinder 4 with a piston
has been placed. A supporting slab 3 is attached to the
lower end of the telescopic fastening column 2, and a
rectangular fastening plate 6 to the upper end. In com-
parison to the fastening plate 6, the supporting slab 3 is
substantially longer. The object to be lifted is fixed to the
lifting unit 1 between supporting slabs 3 and fastening
plates 6, while the vertical grasp of supporting slabs 3
and fastening plates 6 can be adjusted with telescopic
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fastening columns 2, proceeding from the height of the
object to be lifted.

[0008] Supporting slabs 3, fastening plates 6 and tel-
escopic fastening columns 2 also ensure the stability of
the lifted object. Supporting slab 3 is substantially longer
in comparison to its width, and the longer side of the
rectangular fastening plate 6 runs along the longer side
of the lifted object. Such design of the supporting slab 3
and fastening plate 6 ensure better horizontal support of
the lifted object and no horizontal tilting during the lift.
Telescopic fastening columns 2 make sure that the lifted
object(e.g. wall of a prefabricated building) will not deflect
in height during lifting.

[0009] Supporting slabs 3 and fastening plates 6 fix
the lifted object to telescopic fastening columns 2. In such
way the lifted object is surrounded by grippers on its
sides.

[0010] At the lower and upper ends of the telescopic
fastening column 2 are optional fasteners to fasten the
object more securely to the lifting unit. Fastening bars 7
and fastening chains 8 are such supplementary fasten-
ers.

[0011] Fastening bar 7 connects on the surface two
lifting units 1, which are on the opposite sides of the lifted
object, through fastening plates 6. Fastening bars 7 are
adjustably attached to fastening plates 6, which means
that the height of the bars can be adjusted with an ad-
justing device 9 according to the width of the object to be
lifted.

[0012] Fastening chain 8, which is led underneath the
object to be lifted, joins two lifting units 1 that are on the
opposite sides of the object to be lifted. The rigidity of
lifting chains 8 can be adjusted with a tensioner 10, which
is preferably a ratchet type load binder, one end of which
is fastened to the telescopic fastening column 2. Prefer-
ably, two fasteners 1 are mutually connected, using two
fastening chains 8.

[0013] Fastening bars 7 and fastening chains 8 make
sure that the supporting slab 3 and fastening plate 6 are
securely fixed to the object to be lifted, ensuring thereby
further stability of the object to be lifted. This is especially
important, forexample, in case of prefabricated buildings,
when any instability in lifting and transfer can damage
the structures and/or interior decor of the building. In such
way, the lifted object is surrounded by grippers.

[0014] The parallel columns of the telescopic fastening
column 2 and the supporting slab 3 are mutually con-
nected with supporting posts 5 which are at an acute
angle and are placed in parallel with the object to be lifted,
providing the lifting cylinder 4 with further rigidity and se-
curing it against lateral deflection.

[0015] The lifting cylinder 4 is hydraulic and manually
operable. In the invention, four lifting cylinders 4 are used
for lifting the object, whereby two lifting cylinders are po-
sitioned at the immediate vicinity of the ends of the longer
side of the lifted object, and two lifting cylinders at ap-
proximately one third in the length of the longer side of
the lifted object, away from the opposite ends. The lifting
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cylinders close to the ends of the object operate inde-
pendently (lift with equal force), while the lifting cylinders
away from the opposite ends operate as a pair, where
the cylinder with the least load lifts, while the other com-
pensates the lifting force of the lifting cylinder when nec-
essary. As such, the lifting cylinders function as a three-
point lifting system.

[0016] The lifted object fixed to the fastening units 1 is
lifted by means of lifting cylinders 4 vertically up to the
required height, so that a means of transport could be
manoeuvred underneathitto transportthe objectlowered
to it to another location. In the new location the object is
once again lowered to a required place, using fastening
units 1 together with lifting cylinders 4.

[0017] The invention is convenient for safe lifting and
transfer of primarily square objects (such as prefabricat-
ed buildings or shipping containers). At the same time it
can be successfully used with prefabricated buildings
with a gable roof or other types of roofs.

Claims

1. Alifting unit, which includes fastening columns and
their lateral supports and a lifting cylinder with a pis-
ton, characterized in that the lifting unit (1) com-
prises a telescopic fastening column (2) formed by
two parallel columns, a hydraulic lifting cylinder (4)
with a piston, positioned between the columns, a
supporting slab (3) attached to the lower end of the
telescopic fastening column (2) and a rectangular
fastening plate (6) fixed to the upper end, supporting
posts (5), which are at an acute angle to the lifted
object positioned between the parallel columns and
a supporting slab (3), and optional fastening, ten-
sioning and adjustment means, while lifting and low-
ering of the object is executed as a three-point lifting
system of lifting cylinders (4).

2. Alifting unit according to claim 1, characterized in
that the supporting slab (3) is longer in comparison
to the fastening plate (6) and the supporting slab (3)
is longer in comparison to its width and the longer
side of the rectangular fastening plate (6) is placed
along the longer side of the object to be lifted.

3. Alifting unit according to claims 1 and 2, character-
ized in that the lifted object is fastened to the lifting
unit (1) between the supporting slab (3) and fasten-
ing plate (6) in all its height on all sides, while the
vertical grasp of the supporting slab (3) and the fas-
tening plate (6) is adjusted with the telescopic fas-
tening column (2), proceeding from the height of the
lifted object.

4. Alifting unitaccording to claims 1 to 3, characterized
in that the fastening means is a fastening bar (7),
which is connected on the surface of the lifted object
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to the fastening plates (6) of lifting units (1) on op-
posite sides, and also comprises an adjustment de-
vice (9) which is used for adjusting the length of the
fastening bar (7) on the basis of the width of the lifted
object. 5

Aliftingunitaccordingto claims 1to 3, characterized
in that the fastening means is a fastening chain (8),
which is led under the lifted object and connected to
lifting units (1) on opposite sides by means of aten- 70
sioner (10), which is fixed to the telescopic fastening
column (2) on one end and tensions the fastening
chains (8), depending on the width of the lifted object.

A lifting unit according to claim 5, characterized in 75
that the fastening means (10) is a rachet type load
binder.

Alifting unitaccordingto claims 1to 6, characterized

in that there are four lifting units (1) with lifting cyl- 20
inders (4), two fastening bars (7) and four fastening
chains (8).

Aliftingunitaccordingto claims 1to 7, characterized
in that two lifting units (1) with lifting cylinders (4) 25
are placed in immediate vicinity to the ends of the
longer side of the lifted object and two lifting units (1)
together with lifting cylinders (4) are placed away
from the opposite ends, at approximately one third
of the length of the longer side of the lifted object. 30

Aliftingunitaccordingto claims 1to 8, characterized

in that the three-point lifting system of the lifting cyl-
inders (4) is executed so that the lifting cylinders (4)
close to the ends of the lifted object are executed to 35
operate independently with equal force, while the lift-

ing cylinders (4) away from the opposite ends of the
lifted object are executed to function as a pair, so
that the lifting cylinder (4) with the least load lifts and
lowers and the cylinder, which operates as its coun- 40
terpart, compensates the lifting power of the operat-

ing lifting cylinder (4) as needed.
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