EP 3 816 083 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
05.05.2021 Bulletin 2021/18

(21) Application number: 20204161.2

(22) Date of filing: 27.10.2020

(51) IntClL:

B66B 9/187 (2006.01)

(11)

EP 3 816 083 A1

EUROPEAN PATENT APPLICATION

B66B 19/00 (2006-0)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN
(30) Priority: 30.10.2019 ES 201930957 U
(71) Applicant: Motto Elevation S.L.
20150 Aduna Guipuzcoa (ES)

(72)

Inventors:

* Rejas Pericas, Javier
20150 Aduna (ES)

¢ Olano Lanseros, Beatriz
20150 Aduna (ES)

* Sancho Alonso, José Ignacio
20150 Aduna (ES)

(74)

Representative: Schafer, Matthias W.

Patentanwalt
Schwanseestrasse 43
81549 Miinchen (DE)

(54)
PRE-TENSIONED MAST

(567)  Procedure for the descending assembly in de-
scending spaces, such as pits and parts located below
worksite level, of an elevator using bracing devices, char-
acterised in that it comprises a stage of assembly of a
top bracing device, a stage of pre-assembly of the sec-
tions of an elevator mast, of a rack-and-pinion elevation
machine (work platform, transport platform, goods hoist
or personnel and goods lift), a stage of assembly of the
sections of the mast of the elevator and the elevation
system, a stage of anchoring the mast with the top brac-
ing device, one or several stages of installing new bracing
devices, and one or several stages of extending the mast,
which may be pre-tensioned.

The invention presented provides the main advan-
tage that this procedure can be applied and adapted to
descending spaces, working solely from the top part, at
worksite level.

Printed by Jouve, 75001 PARIS (FR)
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Description

[0001] This description relates, as its title indicates, to
a procedure for the descending assembly of a rack-and-
pinion elevation system that may be equipped with a pre-
tensioned mast, of the personnel and goods lift type,
goods hoist, transport platform or work platform, used as
auxiliary elements to access descending spaces such as
pits or any type of worksite where the machine must grow
in shape.

[0002] The aforesaid procedure thatis the subject mat-
ter of this invention comprises a descending installation,
with the installation of a bracing device, a step of assem-
bling sections of the elevation system and elevation el-
ements, a step of anchoring the sections of mast and
elevation elements, the elevation system at that moment
being left in an operative state. When necessary, be-
cause of the depth of access required, there is adescend-
ing extension phase, which includes adding new mast
sections and new bracings and, where appropriate, in-
stalling reinforcement profiles. Likewise, when required,
duetotheloadto be moved, the masts are pre-tensioned.
[0003] The subject matter of this invention is also the
pre-tensioned mastreferredto in the previous paragraph.

Field of the invention

[0004] The invention relates to the field of elevation
machinery with rack and pinion technology and to its in-
stallation in descending spaces such as pits or any type
of worksite in which the machine has to grow downwards.

Current State of the Art

[0005] Until now elevation machinery has been devel-
oped to grow "upwards", that is, the mast is supported
on the ground and, to extend it, mast sections are placed
one on top of the other. Its use on worksites and in con-
structions is essential for the vertical movement of ma-
terials, tools and personnel. References to this type of
elevators can be found in patents EP2006234 "Modular
elevator with self-propelled cabin on a mast™,
ES1055692 "Modular elevator with self-propelled car-
riage" and W0O2010072848 "Modular lift with self-pro-
pelled cage on support member".

[0006] However, when it is necessary to install an el-
evator in a pit, for example, having to carry out the as-
sembly from the bottom poses a problem, given that ac-
cess to the pit bottom may be problematic and costly, as
well as being dangerous for workers because of the risk
of flooding or gases and, indeed, due to the elevation
system assembly procedure itself. This makes the use
of elevators in pits complicated and economically very
costly.

[0007] In many cases, different types of bracing devic-
es are used to secure structures to the pit walls, as de-
scribed for example, in patents ES0092450 "Bracing tie
for tubular structures”, ES1050969 "Perfected bracing
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device for tubular scaffolding" and ES0228761 "Perfect-
ed structure for worksite goods hoist”, however these
bracing devices and the procedures for their use only
enable them to be assembled from the bottom of the pit,
not allowing any other possibility.

Description of the invention

[0008] The assembly process for descending spaces,
such as pits and parts located below the worksite level,
differs from the conventional, in that instead of construct-
ing from the bottom up (ascending), construction is car-
ried out top to bottom (descending). Frequently, the
length of the mast needs to be extended as the space
gets deeper. The procedure for the descending assembly
of an elevator that is the subject matter of the present
invention, consists of adding sections of mast at the top
part so that, by unlocking the bracings, it is possible to
lower the whole unit to the height required, by sliding the
mast along them. This solution does not require carrying
out any operations from the bottom of descending spac-
es, such as pits and parts located below the worksite
level. This invention applies to elevation machinery with
rack and pinion technology.

[0009] Afirststep of the descending assembly process
requires installing, at the top level or "0" level, a top brac-
ing that consists of a special structure that is reinforced
since it is going to be the main support for the elevator
unit. On occasions it supports the total weight of the mast
and the set of elevator elements.

[0010] The elevator unit is prepared on the outside. It
consists of, at least, a mast or support structure, a base,
a traction carriage, and a cabin and, optionally, an en-
closure.

[0011] Acrane, hoistor similar equipment supports the
elevator-mast unit, the top bracing step is initiated by
loosening the anchoring systems; once positioned on the
top bracing, the elevation system unit is lowered with the
crane, hoist or similar to the required position.

[0012] Once in that position, the anchorings of the top
bracing are tightened. A second step is the lowering and
securing to the wall and mast anchoring of all of the lower
bracings that are required for the elevation system to
work with the necessary efficacy and safety.

[0013] Until now, lifts and elevators have been devel-
oped to grow "upward", that is, the mast is supported on
the ground and, to extend it, sections of mast are fitted
one on top of the other. In this system the mast elements
are made to work under compression.

[0014] On the other hand, in the process for the as-
sembly of an elevator for pits, the mast grows downward,
from top to bottom. This means that the mast must be
supported by bracings without necessarily having to be
supported at the lowest part. It could be considered that
the mast "hangs" from the bracings. This means that the
mast sections work under traction.

[0015] The mastused is a standard design, calculated
to work under compression. Working under traction in
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descending spaces such as pits and parts located below
worksite level, as is the case in the procedure presented,
produces greater forces on the joints of the mast sections
than those that are permitted, and can lead to their break-
age in the case of certain lengths and loads. In order to
overcome this, a solution is proposed for the mast, in
which the said mast is assembled in portions and the
assembly of each portion is pre-tensioned. This allows
the sections of the mast to be pre-compressed so that
wheninstalled in the pit, the tensile forces are neutralised,
and standard masts can be used.

[0016] The pre-assembly of the sections of the mast
of the elevator is carried out by pre-tensioning. It consists
of placing a top pre-tensioner and a bottom pre-tensioner
between several sections of the mast. Between these
two pre-tensioners located at the ends, there are several
cables clamped to the bottom pre-tensioner and joined
to the top pre-tensioner with thread and nut devices, and
the tensioning of the cables is carried out by means of a
torque wrench on the thread and nut devices.

[0017] For the first metres of the mast, structural rein-
forcement profiles can be added with screws all along
the sides, that prevent the "pendular" movement of the
mast when the machine passes.

[0018] The assembly process for pits that is presented
differs from the conventional, as previously mentioned.
It is necessary to be able to make the length of the mast
grow as the descending spaces, such as pits and parts
below worksite level, getdeeper. This procedure consists
of adding portions of mast at the top part so that, by un-
locking the bracings, it is possible to lower the whole unit
to the height required, sliding the mast along them with
the aid of a crane, hoist or similar. This solution, as in the
case of the main assembly, means that no operation has
to be carried out from the bottom of the pit.

Advantages of the invention

[0019] This procedure for the descending assembly of
an elevator that is presented provides numerous advan-
tages over the devices and procedures currently availa-
ble, the most important being that it enables the whole
process of assembling the elevator to be carried out from
the top level of descending spaces such as pits and parts
located below the worksite level, without having to carry
out any operations from the bottom of the pit.

[0020] Another important advantage of using this as-
sembly procedure is that it enables portions of mast to
be added at the top part, so that, by unlocking the brac-
ings, it is possible to lower the whole unit to the height
required, sliding the mast along them.

[0021] It is noteworthy that the procedure includes a
pre-tensioned assembly of the mast that allows the sec-
tions of the mast to be pre-compressed so that when it
is installed in descending spaces such as pits and parts
located below the worksite level, it can neutralise tensile
forces, which allows standard masts to be used.

[0022] It is important to highlight the advantage that
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this procedure can be applied and adapted to descending
spaces, such as pits and parts located below worksite
level, of any depth.

[0023] Another advantage of this invention is that the
procedure presented enables the assembly process in
the pittobe carried outin precise steps, maintaining safe-
ty at all times.

[0024] Another important advantage is that the proce-
dure presented enables the assembly process to be car-
ried out with reduced and economic assembly means.

Description of the figures

[0025] To gain a better understanding of the subject
matter of the present invention, the attached drawing
shows a practical preferred embodiment of a bracing de-
vice used for the procedure for the descending assembly
of an elevator, that is the subject matter of the invention.

Inthe said drawing, figure -1- shows the elevator unit
consisting of sections of mast (2) or a support struc-
ture, elevation system (3), lower bracings (4) and the
top bracing (1)

Figure -2- shows how one or several new mast sec-
tions (6) are added using a crane, hoist or similar (5)

Figure -3- show the lower sections of mast (2) with
structural reinforcement profiles (10)

Figure -4- shows sections of mast (2) with the pre-
tensioning systems

Preferred embodiment of the invention

[0026] An elevator consists of, at least, a mast (2), or
support structure, elevation system (3) and optionally, in
addition, an enclosure. The mast (2) is anchored to the
wall of the descending space by means of lower bracings
(4). As previously described, the top bracing (1) has, pref-
erably, areinforced lattice structure and several clamping
plates so that it can, from time to time, withstand the
weight of the mast (2) complete with the set of elements
of the elevator

[0027] Atopbracingdevice (1) asdescribed previously
(or another of a similar configuration or operation) ena-
bles a characteristic procedure for the descending as-
sembly of an elevator to be carried out, which, being the
subject matter of this invention, comprises:

- a stage of assembly of the top bracing device (1),

- astage of pre-assembly of the sections of the mast
(2) of the elevator, elevation system (3),

- astage of assembly of the sections of the mast (2)
of the elevator, elevation system (3) on the top brac-
ing (1),

- astage of anchoring the mast (2) with the top bracing
device (1),



5 EP 3 816 083 A1 6

- one or several stages of installing lower bracing de-
vices (4), and/or one or several stages of extending
the mast (2).

[0028] The stage of assembly of the top bracing device
(1) comprises:

- A step of positioning the top bracing (1), on the
ground of the top part of the worksite, and

- Astepofanchoring the top bracing (1), on the ground
of the top part of the worksite.

[0029] The stage of pre-assembly of the sections of
the mast (2) of the elevator comprises

- astep of assembly of the different sections that form
the first portion of masts (2),

- a step of screwing the mast (2) set to the machine
and, optionally, also the assembly of the enclosure.

- a step of assembly of the structural reinforcement
profiles with screws all along the sides of the first
metres of the mast (2), optionally, if required, de-
pending on the application.

[0030] Several sections of mast (2) must be joined to-
gether depending on the length that is required.

[0031] The enclosure is optional at this point since, de-
pending on the worksite, the enclosure (19) may be in-
stalled at the bottom of the pit, in which case the enclosure
is installed later, or anchored to the base, which involves
installing it at that stage.

[0032] Optionally, the assembly step of the different
sections that form the mast (2) in the pre-assembly stage
of the sections of the mast (2) of the elevator, is carried
out by pre-tensioning and, in turn, comprises:

- afirst sub-step of fitting a top pre-tensioner (7) and
a bottom pre-tensioner (8) between several sections
of the mast (2),

- a second sub-step of joining these pre-tensioners
(7,8) together with several cables (9) clamped to the
bottom pre-tensioner (8) and joined to the top pre-
tensioner (7) with thread and nut devices (11), and

- athird sub-step oftensioning the cables (9) by means
of a torque wrench on the thread and nut devices

(11).

[0033] The mast (2) used is a standard design, calcu-
lated to work under compression. Working under traction
in pits, as is the case in the procedure presented, pro-
duces greater forces on the joints of sections of the mast
(2) than those permitted, and can lead to their breakage
depending on the lengths and loads. To avoid this, pre-
tensioned assembly is carried out. This enables the sec-
tions of mast (2) to be pre-compressed so that when in-
stalled in the descending space, the tensile forces can
be neutralised, and greater depths can be achieved.

[0034] Excessive displacement of the mast (2) in this
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case requires having to fit, on the first metres of the mast
(2), thatis, on the part of the installation that will be located
lowest and that may only be anchored at the top part,
structural profiles (10) to prevent its curvature. Experi-
mental tests have shown that it is particularly effective
on the first metres; it will not be necessary on the rest of
the mast (2), as it is braced at the top and bottom. Ex-
perimental tests carried out allow to conclude that the
structural profiles greatly reduce curvature on these first
metres. These structural profiles must be fitted using
screws and/or flanges or plates all along the sides of the
mast (2).

[0035] The stage of assembly of the sections of the
mast (2) of the elevator, the elevation system (3) in the
descending space comprises:

- astep of transporting the unit mounted in the previ-
ous step, formed by the mast (2), the base, the tractor
carriage and the cabin and, optionally, in addition,
the enclosure, using the crane to position it vertically
in relation to the pit, making it coincide with the lock-
ing flanges of the top bracing (1), and

- the unit is lowered until it reaches the lower level.

[0036] Itis important to highlight that in this part of the
process, the whole unit is supported solely by the top
bracing (1).

[0037] The stage of extending the mast (2), with top
bracing (1) comprises:

- a step of loosening, from the elevation system (3),
the lower bracing (4) furthest down, keeping the
means for varying the width and the means for var-
ying the separation of the locking flanges of the top
bracing (1) tightened,

- the previous step is repeated as many times as nec-
essary for each of the lower bracings (4) installed,
except for the top one,

- astep of assembly of the new sections to add to the
mast (2) already installed,

- an assembly step, using the crane, hoist or similar,
of the new section at the top of the mast (2) already
installed in the pit, both parts being joined together
outside, and the whole unit being supported by the
crane.

- a step of loosening the top bracing (1) until it does
not anchor but it does guide,

- a step of lowering the mast (2) and the rest of its
associated elements, by means of the crane, hoist
or similar (5), to the required depth,

- the ascent of the tractor carriage and its cabin along
the mast (2) to the ground level of the worksite,

- a step of tightening the top bracing (1) until locked,

- astepofreleasing the crane fromthe mast(2), tractor
carriage and cabin (3) unit,

- astepinwhich, as the operators descend, they tight-
en the means for varying the width and the means
for varying the separation of the locking flanges on
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the rest of the lower bracings (4), in descending or-
der.

[0038] Optionally, as previously described, the step of
assembly of the new section, to add to the mast (2) al-
ready installed, in the pre-assembly stage of the sections
of the mast (2) of the elevator, is carried out by means
of pre-tensioning and comprises:

- afirst sub-step of fitting a top pre-tensioner (7) and
a bottom pre-tensioner (8) between several sections
of the mast (2),

- a second sub-step of joining these pre-tensioners
(7,8) together with several cables (9) clamped to the
bottom pre-tensioner (8) and joined to the top pre-
tensioner (7) with thread and nut devices (11), and

- athird sub-step oftensioning the cables (9) by means
of a torque wrench on the thread and nut devices

(11).

[0039] Normally, several sections of mast (2) must be
joined together depending on the desired length to be
extended.

[0040] A person skilled in the art will easily compre-
hend that the characteristics of different embodiments
can be combined with the characteristics of other possi-
ble embodiments, provided that the combination is tech-
nically possible.

[0041] All of the information referring to examples or
embodiments form part of the description of the invention.

Claims

1. Procedure for the descending assembly of elevation
systems (3) and pre-tensioned mast (2), character-
ised in that it comprises the following phases:

- Initial descending installation, in turn compris-
ing

a. a step of assembling a top bracing device
(1) for anchoring a mast (2) of the elevation
system (3), allowing the sliding of the sec-
tions of the mast (2), once the anchoring
system is released,

b. a step of assembling the sections of the
mast (2) of the elevation system, and of the
elevation elements of the system,

c. a step of anchoring the sections of the
mast (2) with the top bracing device (1) and
the elevation elements of the system with
the mast, the elevation system at that mo-
ment being left operative.

- Descending extension, carried out as many
times as necessary, for the descent of the ele-
vation system to the position/positions required,
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in turn comprising

a. a step of loosening the anchorings of all
of the lower bracings (4) that have been in-
stalled, with the sections of the mast (2) fa-
cilitating the sliding of the masts (2), the
weight of the whole elevation system and
the masts (2) being supported by the top
bracing (1),

b. a step of adding the required number of
new masts sections (6) at the top of the ex-
isting portion of masts (2) by means of a
crane, hoist or similar (5), so that, once
joined, the crane, hoist or similar (5) does
not permit their descent once the first top
bracing is released,

c. a step of loosening the anchorings of the
top bracing (1) with the section of mast (2)
so thatall the elevation systemis supported
by the crane, hoist or similar,

d. a step of lowering of the elevation system
unit by means of the crane, hoist or similar
(5) to the position required, sliding the sys-
tem along the top bracing (1) and the lower
bracings (4) that may be mounted,

e. a step of anchoring the first top bracing
(1) with the mast section (6),

f. a step of separating the crane, hoist or
similar (5) so that the whole system is sup-
ported by the top bracing (1),

g. a step of anchoring the lower bracings (4)
that may be mounted, so that the system is
operative again.

- Installation of lower bracings (4), descending
to the position required by the operation

- Fitting of one or several profiles (10) for rein-
forcing the said structure of masts to limit the
pendular movement of the end masts of the por-
tion of masts (2) that are free at the bottom end,

2. Procedure for the descending assembly of elevation
systems (3) and pre-tensioned mast (2), according
to claim 1, wherein, to neutralise the tensile loads on
the mast (2), the masts (2) are pre-tensioned by
means of:

- The fitting a top pre-tensioner (7) and a bottom
pre-tensioner (8) between one or several sec-
tions of the mast (2)

- The joining together of these pre-tensioners
(7, 8) with one or several cables (9)

- The tensioning of the cables (9) to the calcu-
lated tension that causes the masts to work un-
der traction.

3. Procedure for the descending assembly of elevation
systems (3) and pre-tensioned mast (2), according
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to claim 1, wherein the elevation system (3) is used
to install lower bracings (4).

Procedure for the descending assembly of elevation
systems (3) and pre-tensioned mast (2), according
to claim 1, wherein external systems such as baskets
or platforms are used to install lower bracings (4).

Pre-tensioned mast for elevator, wherein it compris-
esatop pre-tensioner (7) and a bottom pre-tensioner
(8) between several sections of the mast, cables (9)
clamped to the bottom pre-tensioner (8) and joined
to the top pre-tensioner (7) with thread and nut de-
vices (11), the said cables (9) being able to be ten-
sioned by means of a torque wrench.
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