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(57) The invention relates to a large structure lifting
system made up of several lifting columns (1), with syn-
chronized operation, allowing the lifting of the structure
(2) previously assembled on the ground up to its final
position in a single operation, each of the columns com-
prising at least the following elements:

- a fixed column (3), anchored to the ground, made up
of a series of metal sections (7).

- a moving column (4), made up of a series of metal sec-
tions (5), which can be vertically displaced with regard
to the fixed column (3).

- a pneumatic thrust system (11) causing the vertical dis-
placement of the moving column (4), carrying out alter-
nating up and down cycles.

SYSTEM FOR LIFTING LARGE STRUCTURES

-aslidingring (12) arranged externally encircling the fixed
column (3) and the moving column (4) and which part of
the structure (2) to be hoisted is fixed to through anchor-
ing elements (17).

- an interlocking system (13) provided in the sliding ring
(12) to connect the sliding ring (12) to the fixed column
(3) and/or to the moving column (4),

the system comprising an electronic control network co-
ordinating the movements of the pneumatic thrust system
(11) of each of the lifting columns (1), as well as of the
interlocking systems (13) of each column (1), to achieve
the synchronized lifting of all the sliding rings (12) and,
accordingly, of the structure (2).
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Description
OBJECT OF THE INVENTION

[0001] The system of the invention has the object of
lifting large structures, which have previously been com-
pletely assembled on the ground, until placing them in
their final position, eliminating assembly operations at
heights, thus preventing the risks involved with them and
reducing the assembly time for both the structure and for
the total construction of the building such structure per-
tains to.

[0002] According to the system of the invention, once
the corresponding structure is hoisted, it is then placed
on the permanent props or supports thereof, which could
have been previously assembled, during or after the con-
struction of the structure itself, and the mechanisms used
for lifting it are then disassembled and removed.

BACKGROUND OF THE INVENTION

[0003] Today, large sized high roofs or structures
and/or peculiar shapes are assembled today once the
support props or structures have been assembled, hav-
ing to carry out the roof assembly work at heights, which
involves considerable risks and makes the tasks to be
carried out difficult, and therefore involving more time
and greater cost in finishing the complete structure.
[0004] Occasionally the assembly of the roof or struc-
ture on the ground is organized and is then hoisted by
means of one or several cranes, but this system has a
limitation with regard to the size of the structures that can
be hoisted or to the geometry thereof, depending on the
maximum load that the crane boom can withstand, which
prevents using this method for considerably large sized
structures, for example, roofs for industrial buildings hav-
ing a surface that may be two or three times larger than
a soccer field.

[0005] Therefore, to assemble large-sized structures
using traditional cranes, the parts of such structure, which
will be joined together once hoisted, must be lifted. The
assembly operations for the different parts of the struc-
ture which have been hoisted separately are complicated
and must also be carried out at heights.

[0006] Systems or devices based on a lifting tower
which is used to hoist a roof or structure are also known
butthey have the same aforementioned limitation regard-
ing the dimensions that they are able to lift.

[0007] Systems of this type are described for example
in US patent no. 6,430,892 relating to a method for build-
ing a dome consisting of a tower supporting the dome or
structure through a series of cables or stays, with the
particularity that the tower increases in height as the
dome is being built and assembled. This method has two
considerable drawbacks; on one hand it does not allow
building very large-sized domes since it uses a single
support tower and, in addition, the assembly is rather
slow and complicated because for every part or section
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which is lifted, a series of additional elements which allow
the tower to increase in height must be assembled. The
dome must also be gradually assembled as the lifting
thereof advances.

[0008] US patent no. 4,199,906 describes a cooling
tower supported by a mast or fixed structure which a pair
of rings joined together can climb up by means of hy-
draulic cylinders, the rings forming a structure which sup-
ports, through cables, the roof of the tower.

[0009] As in the previous case, the lifting device de-
scribed in this patent is limited to small-sized roofs or
structures.

DESCRIPTION OF THE INVENTION

[0010] The system of the invention is designed to
achieve a fast and safe operation for lifting large-sized
structures, allowing the complete assembly of the struc-
ture on the ground. Working at heights, which is always
more complicated and dangerous, is thus eliminated.
[0011] The system is made up of a series of lifting col-
umns, which are suited in number and position to the size
of the structure to be hoisted, connected to a control sys-
tem allowing a joint, controlled and synchronized opera-
tion of all the columns for lifting the entire structure step-
by-step up to its final position.

[0012] Each of the lifting columns comprises the fol-
lowing elements:

- Afixed column, made up of a series of metal sections
joined together through horizontal beams, anchored
to a support base on the ground.

- Amoving column, made up of a series of metal sec-
tions joined together through horizontal beams,
which is arranged such that it is intercalated with the
fixed column and can vertically move with regard to
the former, carrying out alternating up or down move-
ment cycles.

- A pneumatic thrust system acting on the lower end
of the sections of the moving column, to cause the
latter to move up or down with regard to the fixed
column, according to the step of the corresponding
operating cycle.

- Aslidingring externally encircling the moving column
and the fixed column and supporting the structure to
be lifted during the entire hoisting operation thereof,
either through pulling anchoring means, such as ca-
bles, chains or stays in general, or through thrust
means such as bearing sections.

- interlocking means, arranged in the sliding ring, con-
necting the sliding ring to the fixed column and/or to
the moving column and, specifically, pneumatic
thrust cylinders actuating thrust bolts which can be
interlocked in holes provided along the metal sec-
tions forming the moving column, as well as pneu-
matic retention cylinders actuating retention bolts
which can be interlocked in holes provided along the
metal sections forming the fixed column.
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[0013] By combining the up and down movements of
the moving column with the interlocking and release of
the thrust and retention bolts, the sliding ring climbs up,
step-by-step, being anchored respectively in the fixed
column and in the moving column, until reaching the cal-
culated and expected position for the structure.

- Hydraulic cylinders, connected to the sliding ring
and, respectively, to each of the anchoring means
of the structure, all the cylinders of each column be-
ing connected to the control system to allow the in-
dividual regulation of the stress existing on each an-
choring means.

- A guiding system for the fixed column and for the
moving column which further allows preventing
buckling and lateral displacements. This system is
made up of one or several guiding rings anchored
to the fixed column and provided with bearing rollers,
required by thrust springs, on which the moving col-
umn is supported, allowing its vertical up and down
displacement in a guided manner. These rings are
preferably arranged at the upper and lower part of
the fixed column.

- An additional guiding system for the central area of
the column, when the height thereof requires it. This
system comprises extensible rings, connected to-
gether and to the sliding ring, such that as the sliding
ring moves upwards, the extensible rings are posi-
tioned along the column. These rings can be similar
to the guiding rings provided at the upper and lower
part of the column.

[0014] The electronic control system, allowing the syn-
chronized operation of all the columns, coordinates the
movements of the pneumatic thrust systems causing the
vertical displacement of the moving columns of each lift-
ing column, as well as the synchronized activation and
deactivation of the pneumatic thrust and retention cylin-
ders of all the sliding rings.

[0015] A lateral guiding system for the structure to be
hoisted can optionally be assembled which is formed by
one or more bearing towers collaborating in the absorp-
tion of horizontal stress due, for example, to wind loads,
and thus preventing the lateral displacement of the struc-
ture during the hoisting operation.

[0016] According to the system of the invention, for
lifting a structure the number of columns required for lift-
ing it must first be calculated, then such columns are
sized and the pressures of each of the hydraulic cylinders
of the sliding rings of each column are then calculated.
[0017] Once the structure of the lifting system is sized,
the columns are completely assembled, comprising the
assembly of the fixed columns, of the moving columns
intercalated between them, of the pneumatic thrust sys-
tems of the moving columns and of the sliding rings, with
their corresponding interlocking systems including,
where required, the lateral guiding system to prevent lat-
eral displacements of the structure during the hoisting

10

15

20

25

30

35

40

45

50

55

operation. The structure to be lifted is then anchored to
the sliding rings of each of the columns.

[0018] Once the columns are assembled and the struc-
ture is anchored, such structure is then lifted, step-by-
step, actuating in a synchronized manner the pneumatic
thrust systems causing the vertical displacement of the
moving columns, according to alternating up and down
cycles of the moving columns, as well as the interlocking
systems of the sliding rings, the sliding rings climbing up
the columns and accordingly causing the hoisting, also
step-by-step, of the entire structure until reaching the pre-
viously planned final position.

[0019] The complete lifting of the structure occurs by
repeating a lifting cycle by means of which the structure
is lifted a height equivalent to the distance or spacing
existing between two consecutive holes of the sections
forming the fixed and moving columns, or a multiple of
the distance between holes, which cycle comprises the
following steps:

- The thrust cylinders actuate the thrust bolts to inter-
lock them in the corresponding holes of the sections
of the moving column and the retention cylinders
cause the retraction of the retention bolts to separate
them with regard to the fixed column, the sliding ring
thus being connected to the moving column.

- Theactuation of the pneumatic thrust system causes
the upward movement of the moving column drag-
ging in its displacement the sliding ring and the latter
in turn dragging the structure, until reaching the po-
sition corresponding to the height or spacing estab-
lished for the lifting cycle which may correspond to
the distance between two consecutive holes of the
metal sections or to a multiple of this distance.

- Theretention cylinders actuate the retention bolts to
house them in holes of the metal sections of the fixed
column and then acts on the thrust cylinders moving
the thrust bolts, retracting them and causing them to
be extracted from the holes of the sections of the
moving column in which they were housed, thus dis-
connecting the sliding ring with regard to the moving
column.

- The pressure is released from the pneumatic thrust
system, allowing the downward movement of the
moving column down to its lower starting position,
while the structure is retained through the sliding ring
which is connected to the fixed column.

[0020] By repeating this cycle, the sliding ring climbs
up with regard to the fixed and moving columns and, ac-
cordingly, the structure gradually and slowly moves up-
wards, step-by-step, until reaching its final position.
[0021] Once the final position of the structure has been
reached, its final assembly on the bearing elements that
will support it during its service life and the subsequent
removal of the columns and other components of the
lifting system are then carried out.
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DESCRIPTION OF THE DRAWINGS

[0022] Tocomplementthe description being made and
for the purpose of helping to better understand the fea-
tures of the invention according to a preferred practical
embodiment thereof, a set of drawings is attached as an
integral part of said description which, with an illustrative
and non-limiting manner, shows the following:

Figure 1 schematically shows a step of the lifting of
the structure, in which the lifting columns are assem-
bled.

Figure 2 schematically shows a step of the lifting of
the structure, in which the lifting columns are assem-
bled and the assembly of the structure to be lifted
has begun on the ground.

Figure 3 schematically shows a step of the lifting of
the structure, in which the lifting columns are assem-
bled and the assembly of the structure on the ground
has been completed.

Figure 4 schematically shows a step of the lifting of
the structure, in which the lifting columns are assem-
bled and the structure is already lifted.

Figure 5 schematically shows a step of the lifting of
the structure, in which the lifting columns are assem-
bled, the structure is in its final lifting position and
the permanent bearing elements have already been
assembled.

Figure 6 schematically shows a step of the lifting of
the structure, in which the lifting columns have been
disassembled and the structure is supported by the
permanent bearing elements.

Figure 7 shows a lifting column, including the sliding
ring, the upper and lower guiding rings and three
extensible rings arranged in their working positions.
Figure 8 shows a detailed perspective view of a slid-
ing ring, with the hydraulic cylinders regulating the
stress of the anchoring elements.

Figure 9 shows a perspective view of a moving col-
umn, made up of four metal sections.

Figure 10 shows a perspective view of a fixed col-
umn, made up of four metal sections, anchored to a
bearing base on the ground including the pneumatic
lifting system.

Figure 11 shows a perspective view of three steps
of the lifting of the sliding ring with the corresponding
positioning of the extensible rings.

Figure 12 shows a view of a lifting column including
the different steps of a lifting cycle of the structure.

PREFERRED EMBODIMENT OF THE INVENTION

[0023] As can be clearly seen in Figure 1, the system
is made up of a series of lifting columns (1) duly distrib-
uted, in number, position and dimensions, according to
the size of the structure (2) to be hoisted which allow, as
can be seen in the Figures 4, 5 and 6, the simultaneous
and controlled lifting of the entire structure (2) previously

15

20

25

30

35

40

45

50

55

assembled on the ground.

[0024] To that end, all the lifting columns are connect-
ed together by means of an electronic control system for
controlling all the pneumatic elements as well as the
movement and position of each of the columns so that
the lifting occurs with a height position difference that is
less than a predetermined value which has previously
been programmed into the control system. This valor will
represent the maximum deviation considered allowable
among the columns during the entire structure lifting
process. By way of example, it can be approximately 10
mm.

[0025] The lifting process occurs slowly and step-by-
step, all the system parameters being controlled at all
times, but completely hoisting the structure in a few
hours, such that the complete assembly of the structure
is carried out in less time and at a lower cost than with
traditional processes, further minimizing the risk to the
operators since the assembly is done on the ground and
lifting it is done automatically by means of the control
system.

[0026] Each of the lifting columns (1) is made up of a
fixed column (3) and a moving column (4) which are as-
sembled such that they are intercalated with one another,
such that the moving column (4) can be displaced ac-
cording to an up and down movement with regard to the
fixed column (3).

[0027] Figures 7 to 12 show a specific embodiment for
thelifting column (1) in which the fixed column (3) is made
up of four metal sections (5) joined together through sec-
ondary beams (6), forming an integral assembly. The
moving column (4) is also made up of four metal sections
(7) joined together through secondary beams (8) forming
a second integral assembly.

[0028] Each fixed column (3) and moving column (4)
incorporates several groups of secondary beams (6), (8),
arranged at different heights which are spaced from one
another a distance that is greater than the spacing or
height that the structure is lifted in each lifting cycle to
prevent interferences between the fixed column (3) and
the moving column (4) in the vertical up and down dis-
placements of the moving column (4).

[0029] The fixed column (3) is anchored to a structure
or bearing base (9), fixed to the ground, while the moving
column (4), intercalated with the fixed column (3), is borne
on a thrust plate (10) under which a pneumatic thrust
system (11) is assembled which is responsible for caus-
ing the up and down displacement of the moving column
(4).

[0030] The pneumatic thrust system (11) is preferably
formed by means of two horizontal flat plates, a lower
fixed plate and an upper moving plate, on the perimeter
of which the ends of an elastic annular belt are fitted,
fixing them with respective flanges, thus forming a leak-
tight elastic chamber, such that as gas under pressure
is introduced in said chamber, the upper plate is lifted
which in turn pushes and displaces the moving column
(4). The pneumatic system can be formed, in a simplified
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manner, from an air cushion.

[0031] Each column also incorporates a sliding ring
(12), which is assembled such that it externally encircles
the fixed column (3) and the moving column (4), and with-
stands the weight of the space frame (2) to be hoisted
through anchoring means (17).

[0032] The sliding ring (11) incorporates an interlock-
ing system (13) allowing it to be connected to the fixed
column (3) and to the moving column (4), such that when
it is connected to the moving column (4) it can be dis-
placed with said column in its upwards movement with
regard to the fixed column (3). In a preferred embodiment
shownin Figure 8, the interlocking system (13) comprises
thrust cylinders (13’) actuating thrust bolts (14’) which
are provided to be anchored in holes (15) of the moving
column (4), and retention cylinders (13") actuating reten-
tion bolts (14") which are interlocked in holes (15) of the
fixed column (3), allowing, as will be described below,
the lifting of the sliding ring (12) with regard to the column
(1) and, accordingly, of the structure (2).

[0033] The structure (2) is joined to the sliding ring (12)
through anchoring means formed, either by means which
work under pulling, such as high-strength cables, chains
or stays (17), or by means of thrust sections, which an-
choring means (17) are joined to the sliding ring (12) with
the cooperation of hydraulic cylinders (18), which are
communicated together and with the control system for
regulating the stress of the anchoring elements (17) of
each of the lifting columns (1).

[0034] The sliding ring (12) also incorporates a series
of rollers (19) resting on the fixed column (3) and moving
column (4), so as to allow the guided displacement of the
ring (12) in its up and down movements.

[0035] The system also comprises guiding rings (20),
arranged in the upper and lower part of each column (1),
anchored to the fixed column (3) and provided with bear-
ing rollers (21), required by thrust springs, on which the
moving column (4) is borne, allowing its vertical up and
down displacement in a guided manner.

[0036] The system can also incorporate guiding
means in the central area of the columns when the height
thereof requires it. This system comprises extensible
rings (22), connected together and to the sliding ring (12),
such that as the sliding ring moves upwards, the exten-
sible rings (22) are positioned along the column, as can
be seen in Figure 11. These rings can be similar to the
guiding rings provided in the upper and lower part of the
column.

[0037] The lifting of the sliding ring (12), and accord-
ingly of the structure, with regard to the columns (1) is
carried out by repeating a lifting cycle comprising the fol-
lowing operative steps:

- Actuation of the thrust cylinders (13’) for bolting the
moving column (4) into holes (15).

- Actuation of the retention cylinders (13") for the un-
bolting with regard to the fixed column (3).

- Activation of the pneumatic thrust system (11) caus-
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ing the upward vertical movement of the moving col-
umn (4), dragging in turn the sliding ring (12) and,
accordingly, the structure (2) to be lifted.

- When the sliding ring (12) reaches the expected po-
sition in its lifting, corresponding to the distance or
spacing existing between two consecutive holes (15)
or a multiple of this distance, the pneumatic system
(11) stops being inflated.

- Actuation of the retention cylinders (13") which are
bolted into the fixed column (3), thus holding the slid-
ing ring (12) and, therefore, the structure (2) to be
lifted.

- Actuation of the thrust cylinders (13’) to be unbolted
from the moving column (4).

- Deflation of the pneumatic thrust system (11) and
subsequent downward movement of the moving col-
umn (4) to its initial or rest position.

[0038] The assembly of the actuations of the lifting col-
umns is connected forming a pneumatic network fed by
one or several compressors, all of its components, i.e.
filters, electrovalves and pumps, being connected
through a programmable electronic control system.
[0039] The lifting columns are also joined by means of
an electronic network controlled through a second pro-
grammable electronic control system which all the other
subsystems of the lifting system depend on such that all
the movements of the lifting columns are programmed
and controlled to achieve a coordinated actuation of all
the movements allowing the hoisting of the structure with
very low tolerances between all its points.

[0040] Specifically, two control boxes are used for the
control system of each lifting column, one of them in each
ring for the control and synchronized activation/deacti-
vation of the electrovalves and other elements for actu-
ating the assembly of hydraulic cylinders (18) for regu-
lating the anchoring means (17) of the structure and an-
other one being located at the base of each column and
distributing and controlling the actuations of the pneu-
matic thrust system (11) and the assembly of retention
cylinders (13") and thrust cylinders (13’).

[0041] According to the described structural features,
the structure lifting and assembly process would have at
least the following operative steps of the lifting system,
shown in Figures 1 to 6:

- Calculation of the number of columns (1), their nec-
essary dimensions and positioning for hoisting the
structure (2) up to its permanent position.

- Assembly of each ofthe lifting columns (1) in its work-
ing position.

- Assembly, connection and programming of each
electronic control system according to the prior cal-
culations.

- Anchoring of the structure (2) to be hoisted to the
different sliding rings (12) of each of the lifting col-
umns (1).

- Activation of the pneumatic thrust system (11) ac-
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cording to the corresponding lifting cycle which is
repeated until the structure (2) reaches its perma-
nent height.

Assembly of the structure (2) onthe permanentbear-
ing elements (23) which will support it during its serv-
ice life.

Disassembly and removal of the lifting columns (1).

Claims

1.

A large structure lifting system comprising:

- at least two lifting columns (1),

- an electronic control system connected to the
at least two lifting columns (1) for their synchro-
nized operation, allowing the lifting, up to its final
position, of a structure (2) previously assembled
on the ground and connected to the lifting col-
umns.

2. Alarge structure lifting system according to claim 1,

characterized in that each of the at least two lifting
columns (1) comprises the following elements:

- a fixed column (3), anchored to the ground,
made up of a series of metal sections (7).

- a moving column (4), made up of a series of
metal sections (5) which can be vertically dis-
placed with regard to the fixed column (3).

- a pneumatic thrust system (11) causing the
vertical displacement of the moving column (4),
carrying out alternating up and down cycles.
-asliding ring (12) arranged externally encircling
the fixed column (3) and the moving column (4)
and which part of the structure (2) to be hoisted
is fixed to through anchoring elements (17).

- aninterlocking system (13) provided in the slid-
ing ring (12) for connecting the sliding ring (12)
to the fixed column (3) and/or to the moving col-
umn (4).

A large structure lifting system according to claim 2,
characterized in that the electronic control system
coordinates the movements of the pneumatic thrust
system (11) and the interlocking system (13) of each
of the at least two lifting columns (1) to achieve the
synchronized lifting of all the sliding rings (12) and,
accordingly, of the structure (2).

A large structure lifting system according to claim 2,
characterized in that the metal sections (7) and (5)
of the fixed column (3) and moving column (4) are
provided with holes (15) distributed at regular spac-
ings along their length.

A large structure lifting system according to claim 4,
characterized in that the interlocking system (13)
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10.

11.

12.

provided in the sliding ring (12) is made up of a pneu-
matic actuation system actuating anchoring means
(14) for their introduction into or extraction from the
holes (15) of the metal sections (7) and (5).

A large structure lifting system according to claim 5,
characterized in that the interlocking system (13)
comprises thrust cylinders (13’) actuating thrust bolts
(14’) to interlock them into the holes (15) of the metal
sections (5) and retention cylinders (13") actuating
retention bolts (14") for interlocking them into the
holes (15) of the metal sections (7).

A large structure lifting system according to claim 6,
characterized in that the holes (15) provided in the
metal sections (7) and (5) have a lower circular sec-
tion housing with a smaller radius than the hole (15)
to ensure good bearing between the thrust bolts (14°)
and retention bolts (14") and the metal sections (7)
and (5).

A large structure lifting system according to claim 2,
characterized in that the metal sections (7) are
joined together by means of secondary tie beams
(8), whereas the metal sections (5) are joined by
means of secondary beams (6).

A large structure lifting system according to claim 2,
characterized in that it incorporates guiding means
to prevent the lateral displacements of the fixed col-
umn (3) and moving column (4), formed by at least
one ring (20) integral with the fixed column (3) and
provided with cylinders or bearing rollers (21), which
are borne against the moving column (4), allowing
its vertical up or down displacement with regard to
the fixed column (3).

A large structure lifting system according to claim 9,
characterized in that it comprises two rings (20)
arranged respectively at the upper and lower part of
each column (1).

A large structure lifting system according to claim 2,
characterized in that the lifting column (1) incorpo-
rates additional guiding means formed by an assem-
bly of extensible moving rings (22) connected togeth-
er and in turn to the sliding ring (12), rings (22) which,
as the mentioned sliding ring (12) moves upwards,
are positioned along the length of the column (1),
simultaneously encircling the fixed column (3) and
the moving column (4) and being borne thereon
through cylinders or bearing rollers (23).

A large structure lifting system according to claim 2,
characterized in that the moving column (4) is
borne on a thrust plate (10), under which plate the
pneumatic thrust system is arranged.
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A large structure lifting system according to claim 2,
characterized in that the pneumatic thrust system
of the moving column is made up of two horizontal
flat plates, a lower fixed plate and another upper
moving plate on the perimeter of which the ends of
an elastic annular belt are fitted, fixing them with re-
spective flanges, thus forming a leak-tight elastic
chamber, such that as gas under pressure is intro-
duced into said chamber, the upper plate is lifted
which in turn pushes and displaces the moving col-
umn (4) borne thereon.

A large structure lifting system according to claim 2,
characterized in that the anchoring elements (15)
of the structure are joined to the sliding ring (12)
through respective hydraulic cylinders (18) which al-
low controlling the stress withstood by the anchoring
elements of the structure during the entire lifting
process.

A large structure lifting system according to claim 2,
characterized in that the sliding ring (12) incorpo-
rates one or several sliding rollers (19) for guiding it
with regard to the fixed column (3) and moving col-
umn (4).

A large structure lifting system according to claim 1,
characterized in that the control system incorpo-
rates control means distributed in each of the col-
umns (1) and, specifically, control means arranged
in the sliding ring (12) for the activation and deacti-
vation of the elements causing the actuation of the
hydraulic cylinders (18) and control means arranged
at the base of the column (1) for distributing and con-
trolling the actuations of the pneumatic thrust system
(11) and of the pneumatic thrust cylinders (13’) and
retention cylinders (13").

A large structure lifting system according to claim 1,
characterized in that it incorporates at least one
vertical guiding column of the structure to be lifted
which collaborates in absorbing horizontal stress.

A large structure lifting system according to claim 2,
characterized in that the fixed column (3) is formed
by four metal sections (7) and the moving column
(4) is formed by four metal sections (5).

A large structure lifting system according to any of
the previous claims, characterized in that it com-
prises the following operative steps:

- Calculation of the number of columns (1), their
necessary dimensions and positioning for hoist-
ing the structure (2) up to its permanent position.
- Assembly of each of the lifting columns (1) in
its working position.

- Assembly, connection and programming of
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each electronic control system according to the
prior calculations.

- Anchoring of the structure (2) to be hoisted to
the differentsliding rings (12) of each of the lifting
columns (1).

- Activation of the pneumatic thrust system (11)
according to the corresponding lifting sequence
which is repeated until the structure (2) reaches
its permanent height.

- Assembly of the structure (2) on the permanent
bearing elements (23) which will support it dur-
ing its service life.

- Disassembly and removal of the lifting columns

(1)-

20. A large structure lifting system according to claim

19, characterized in that the lifting sequence com-
prises the following steps:

- Actuation of the thrust cylinders (13’) for bolting
the moving column (4) into holes (15) of the met-
al sections (5).

- Actuation of the retention cylinders (13") for the
unbolting with regard to the fixed column (3), the
sliding ring being interlocked with regard to the
moving column (4).

- Activation of the pneumatic thrust system (11)
causing the upward vertical movement of the
moving column (4), dragging in turn the sliding
ring (12) and, accordingly, the structure (2) to
be lifted.

- When the sliding ring (12) reaches the expect-
ed position in its lifting, corresponding to the dis-
tance or spacing existing between two consec-
utive holes (15) of the fixed column (3), or a mul-
tiple of this distance, the pneumatic system (11)
stops being inflated.

- Actuation of the retention cylinders (13") which
are bolted into the fixed column (3), thus holding
the sliding ring (12).

- Actuation of the thrust cylinders (13’) to be un-
bolted from the moving column (4), disconnect-
ing it from the sliding ring (12).

- Deflation of the pneumatic thrust system (11)
and subsequent downward movement of the
moving column (4) to its initial or rest position.
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