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(54) Tower crane, self-assembling, with folding and telescoping tower, and foldable jib

(57) A self-mounting tower crane having a load arm
(50) made up of portions (24,25,26,27,28,29,30,31)
hinged together, and a tower, arranged on a base (32)
with a fifth wheel (33), equipped with mechanisms which
allow unfolding and folding of the crane through a series
of flexible ties (34). The arm (50) comprises a first main
portion (24), hinged (at 13) to the tower and to a first

secondary portion (25) and a second main portion (27);
a second secondary portion (26), a third main portion
(30), a fourth secondary portion (29), a third secondary
portion (28), a fifth secondary portion (31) and actuator
means (60,62,108,110) for the unfolding and folding up
of the first, second and third main portion (24,27 and
30), and means (68,70;109,111) for locking the main
portions in position with the arm unfolded.
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Description

[0001] The present invention refers to a self-mounting
tower crane with a fold-away and telescopic tower and
an arm with many fold-away portions.
[0002] Self-mounting tower cranes are known having
a composite structure in which the vertical element
known as the tower is made up of a pair of portions of
structure hinged together and the horizontal element,
known as the arm, is also made up of one or more por-
tions hinged together. The portions of the vertical ele-
ment, with the crane folded up, are horizontal and com-
pact one on top of another, whereas with the crane
mounted they are vertical and aligned with one another
to realise the tower of the crane. The portions of the hor-
izontal element, with the crane folded up, are horizontal
and folded upon themselves and over the portions of the
vertical element, whereas, with the crane mounted, they
are horizontal and aligned with one another to realise
the arm of the crane.
[0003] There are various systems which allow the
passage from the crane dismounted position, with por-
tions of tower and of arm folded and horizontal , to the
crane mounted position with portions of tower aligned
and vertical and portions of arm aligned and horizontal;
the maximum height which can be reached by the upper
end of the tower, and therefore of the arm of the crane
connected to said end, is however equal to the maxi-
mum length of the two portions of tower connected to-
gether in a hanged manner. This constitutes a limit to
the possibility of use of the crane thus constructed since
there is not the possibility of reaching heights greater
than the sum of the lengths of the two portions of tower.
At the same time, for transportation reasons of the dis-
mounted crane, the portions of arm cannot have a max-
imum length that much exceeds the length of the por-
tions of tower whereas the overall height of the portions
of tower and of the portions of arm lying on top of each
other cannot exceed a certain height, thus limiting the
number of the heights of the individual portions of arm
that can be placed on top of each other.
[0004] In known cranes the lifting of the arm into the
position of use, which with the crane dismounted is rest-
ed over the pair of folded portions of tower, is carried
out in the alignment and straightening steps of the tower
through a suitable transmission of screw-down jacks
and ties; this determines substantial flexing stresses in
the two portions of tower and in the various types of
members which may be used for the mounting of the
tower.
[0005] The quoted technical problems have been
avoided with the realisation of a tower crane with a self-
mounting composite structure with a fold-away and tel-
escopic tower and an arm with many portions; such a
crane, object of Italian patent application no.
MI2001A000116 and European patent no. 02075195.4,
has allowed a machine to be realised that is particularly
simplified in structure and construction, of a large size

with arm and tower unfolded and having a low bulk with
arm and tower folded up, with simple, valid and easy
use.
[0006] The results achieved with the construction of
the crane object of the aforementioned patents are over-
come and improved by realising, with the invention, a
self-mounting tower crane with a composite structure
with a fold-away and telescopic tower and an arm with
many portions according to claim 1 which allows there
to be, with tower and arm unfolded, a longer working
length whilst still realising, with tower and arm folded up,
a lower bulk than the maximum size allowed in the trans-
portation steps. At the same time the invention allows a
structure that is statically simpler and easier to construct
to be realised.
[0007] Other relevant and detailed characteristics of
the invention are object of the dependent claims.
[0008] Advantageously, in particular, the crane of the
present invention has a tower with a composite structure
realised in at least one pair of portions hinged together,
consisting of structural elements or blocks with a square
or rectangular section, and a third portion slotted into
the upper portion of the hinged pair also consisting of a
structural element or block with a square or rectangular
section and having the possibility of being extracted
when the two hinged portions are vertical and aligned
so that the upper end of the tower thus realised can
reach a height greater than the height that can be
reached with just the pair of hinged portions.
[0009] Moreover, the substantially reduced height of
the individual portions of the arm and their particular
shape allow, with the crane folded up, a number to be
laid over each other such as to allow, with the crane
mounted, a substantial arm length to be reached which
is greater than that which can be reached with other
known cranes of the same type.
[0010] Moreover, since in the crane of the invention
the extracting of the third portion of tower takes place
after the alignment in vertical position of the pair of
hinged portions and only in such an extracting step there
is the lifting of the arm into the position of use, the pur-
pose of reducing the flexing stresses in the two hinged
portions of tower and in the members used for the
mounting of the tower is achieved.
[0011] The characteristics and advantages of a self-
mounting tower crane with a composite structure with a
fold-away and telescopic tower and an arm with many
portions according to the invention shall become clearer
from the following description, given as an example and
not for limiting purposes, of an embodiment with refer-
ence to the figures in which:

Figures 1 to 5 are top side schematic views of the
self-mounting crane according to the invention in
which the mounting of the tower is essentially
shown,
Figures 6 to 9 are top side schematic views in which
the unfolding of the upper arm of the crane of figure
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1 is shown,
Figure 10 shows a scaled down top side view of the
crane in completely mounted position,
Figures 11 and 12 represent the articulated joint be-
tween the first main portion of the arm, the first and
the second secondary portion of the arm and the
second main portion of the arm in an intermediate
step of aligning the arm and actual alignment of the
arm, respectively,
Figures 13 and 14 represent the articulated joint be-
tween the second main portion of the arm, the third
and fourth secondary portion of the arm and the
third main portion of the arm in an intermediate step
of aligning the arm and actual alignment of the arm,
respectively,
Figures 15 and 16 represent the terminal of the arm
and a possible embodiment of the articulated joint
between the third main section of the arm and the
terminal, with the crane dismounted and in mount-
ing or use step, respectively,
Figures 17 and 18 show a second embodiment
which differs from the first for the greater length of
the telescopic portion of the tower, where the differ-
ent mounting succession should be noted.

[0012] It should be specified that, besides the quoted
Italian patent no. MI2001A000116 which clearly illus-
trates the embodiment of a crane in its totality, the tower,
which is, however, an integral part of the invention, is
also the object of two Italian patent applications nos.
MI2000A002661 and MI2000A001062 which clearly il-
lustrate two embodiments of the tower itself.
[0013] Having said that, it should be observed how a
crane according to the invention is constructed with a
tower as described above with an arm in many portions
having sections of limited height, supported by screw-
down jacks and ties so that at least three main portions
of the arm, with the crane dismounted with arm and tow-
er folded up, can be laid on top of each other and with
two hinged tower elements, so that the overall height of
the crane, dismounted and folded upon itself, is relative-
ly contained and such as not to jeopardise the possibility
of transporting it. In such a way, according to the present
invention, besides reaching a substantial height and giv-
ing the other advantages inherent to the particular na-
ture of the tower, it is thus possible, unfolding all of the
portions of the arm, to reach a substantial length of the
arm itself, with this substantially improving the possibil-
ities of use of the machine.
[0014] It can be seen, in particular in figure 1, how the
crane is in completely folded position with the lower
base 10 rested upon the ground. Figures 2 and 3 rep-
resent the crane with the tower partially mounted up to
that which is shown in figure 4 where the two portions
of tower are aligned and a third portion is still completely
slotted in them. Figure 5 also shows the two portions of
tower aligned and the third portion completely extracted,
whereas the portions of the arm are partially folded upon

themselves. Figures 6, 7, 8 and 9 are schematic views
of the crane according to the invention with the arm, the
ties and the tip in three successive steps of unfolding
until that which is shown in figure 10, where the crane
completely mounted in work position, is reached. Fig-
ures 11 and 12 represent the articulated joint between
the first main portion of the arm, the two intermediate
secondary portions and the second main portion of the
arm, respectively, in an intermediate step of aligning the
arm and with the arm actually aligned. Figures 13 and
14 represent the articulated joint between the second
main portion of the arm, the two secondary intermediate
portions and the third main portion of the arm in an in-
termediate step of aligning the arm and actual alignment
of the arm, respectively. Figures 15 and 16 show the
terminal of the arm in the partially folded position which
it takes up when the crane is dismounted and in the un-
folded position aligned with the third main portion of the
arm which it takes up when the crane is mounted or in
use step.
[0015] As shown in the figures, the invention refers to
a self-mounting tower crane with a composite structure
which has the portions of the tower and of the arm
hinged together at horizontal pivots indicated with 11,
12, 13, 14, 15, 16, 17, 18, 19 and 20. It is made up of a
tower consisting of two portions 21 and 22, hinged to-
gether at 12, and a third portion 23 slotted into - and able
to be extracted from - the upper portion 22 of the two
hinged portions. The load arm 50 is made up of a first
main portion 24 one of the ends of which is hinged at 13
at the level of its longerons below the upper end of the
extractable portion of the tower 23, of a first secondary
portion 25 of relatively short length one of the ends of
which is hinged at 14 at the level of its longerons below
the free end of the first main portion 24, of a second
secondary portion 26 of relatively short length one of the
ends of which is hinged at 15 at the level of its longerons
below the free end of the first secondary portion 25, of
a second main portion 27 one of the ends of which is
hinged at 16 at the level of its longerons below the free
end of the second secondary portion 26, of a third sec-
ondary portion 28 of relatively short length one of the
ends of which is hinged at 17 at the level of its longerons
below the free end of the second main portion 27, of a
fourth secondary portion 29 of relatively short length one
of the ends of which is hinged at 18 at the level of its
longerons below the free end of the third secondary por-
tion 28, of a third main portion 30 one of the ends of
which is hinged at 19 at the level of its longerons below
the free end of the fourth secondary portion 29, of a fifth
secondary portion or terminal 31 one of the ends of
which is hinged at 20 at the level of its longerons below
the free end of the third main portion 30.
[0016] All of the portions of the arm have a substan-
tially reduced height in order to be able to be placed on
top of each other, with the crane dismounted, in a
number of at least three main portions; only the first main
portion 24 has, in its front part near to the hinge 14, a
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greater height in order to also allow the installation of
the translation ratiomotor of the trolley. The lower portion
of the tower 21 is in turn hinged at 11 in a lower end
thereof to a base structure, per se known and wholly
indicated with 32, equipped with a rotation fifth wheel
33, said fifth wheel being integral with the lower base
10. The base structure 32 usually foresees command
means of the unfolding and of the refolding of the entire
crane, not specifically indicated, which act through the
flexible tie 34 which extends along the side of the tower
essentially on the opposite side to the arm and the flex-
ible ties 35, 36, 39, 118 and 119 which extend above the
portions of the arm.
[0017] The ties form, with the portions of the base
structure of the structure of the crane, an articulated
quadrilateral.
[0018] The two hinged portions of the tower 21 and
22 pass from the horizontal position one on top of an-
other, figure 1, to the almost vertical and aligned posi-
tion, figure 4, gradually taking up a series of intermediate
positions, two of which are represented in figures 2 and
3.
[0019] In the intermediate position represented in fig-
ure 2 the flexible tie 34, consisting of one or more por-
tions, is hinged at 37 to the base structure 32, rests upon
the large roller 38 placed at the end of a tip 40, said tip
being rigidly connected to the upper end of the portion
of tower 23, and rests upon a roller 41 hinged to the end
of the first portion of arm 24 at the level of the upper
longeron. As better highlighted in figure 3, the other end
of the tie 34 is connected in a hinged manner to the ties
35 and 39 and to the end of the tip 42, said tip in turn
being connected in a hinged manner at 43 to the upper
end of the tower 23. With the two hinged portions of tow-
er 21 and 22 progressively rising the tie 34 progressively
tends to go into traction. Before the tie 34 goes into trac-
tion tending to make the tip 42 rotate about the hinge
43, through the effect of the progressive lifting of the two
portions of tower 21 and 22, it is necessary to unfold the
second portion 27 of the arm and the third portion 24 of
the arm moving them away from the first portion 24 of
the arm by a space necessary and sufficient to allow the
rotation of the tip 42 about the hinge 43 without the end
of said tip 42 interfering with the third portion 30 of the
arm. The ways of unfolding all of the portions of the arms
are described later on.
[0020] When, through the progressive lifting of the two
portions of tower 21 and 22, the tie 34 goes into traction,
the tip 42 tends to rotate about the hinge 43 taking the
tie 35 into traction until it is taut, said tie consisting of
three portions of which the first 44 of a short length is
connected to the tip 42, the second portion 46 of a length
substantially equal to the length of the tip 42 is connect-
ed at 45 to the first portion 44, the third portion 48 is
connected at 47 to the second portion 46 and, at the
other end, is connected at 49 to the first main portion of
the arm 24 at the height of the upper longeron of the
portion.

[0021] When the tie 34 is taut through the effect of the
rotation of the tip 42 it is suitable to fold the second por-
tion 27 of the arm and the third portion 30 of the arm
until they are rested upon the tie 35. Continuing with the
unfolding of the two portions of tower 21 and 22, when
said two hinged portions of tower 21 and 22 are aligned
in vertical position or slightly inclined from the opposite
side to the tie 34 as indicated in figure 4, the portion of
tower 23 is completely slotted in the portion of tower 22;
the load arm 50, hinged at 13 to the upper end of the
portion of tower 23, is arranged vertically and almost
resting upon the portions 21 and 22 of the tower; the ties
34 and 35 are taut.
[0022] In the final mounting step of the tower of the
crane the portion of tower 23 is extracted from the
hinged portion of tower 22, as indicated in figure 5, and
the command devices of such extracting are illustrated
in the two patent applications nos. MI2000A002661 and
MI2000A001062 quoted above. With the portion of tow-
er 23 being extracted, the traction applied by the ties 34
and 35 makes the load arm 50 rotate about the hinge
13, said load arm 50 rising until the horizontal or slightly
raised position is reached towards the opposite end of
the tower indicated in figure 5, when the portion of tower
23 is completely extracted from the portion of tower 22;
conventional devices ensure the locking of the portion
of tower 23 in the position of maximum extracting in
which the crane can be used to lift loads.
[0023] On the upper part of the first secondary portion
25 of the arm 50 an end of a screw-down jack 54 is
hinged at 66, the other end of the screw-down jack 54
being hinged at 55 to the end of the flexible tie 36 and
to the end of the flexible tie 39, consisting of a metal
cable. At about two thirds of its overall length the tie 39
is integral with the end 52 of a screw-down jack 51, the
other end of said screw-down jack being fixed in a hing-
ing manner at 53 to the portion 48 of the tie 35.
[0024] The details of the devices which determine the
alignment of the first secondary portion 25 of the arm 50
with the first main portion 24, of the second main portion
27 with the second secondary portion 26 and of the sec-
ondary portion of the arm 26 with the secondary portion
25 are better illustrated in figures 11 and 12.
[0025] A plate 57 carrying a slot in a suitable position
is integral with the first secondary portion 25 of the arm,
whereas a plate 58 carrying a hole in a suitable position
is integral with the second secondary portion 26 of the
arm. A jack 90 inserted in the hole of the plate 58 and
in the slot of the plate 57 allows the first secondary sec-
tion 25 of the arm and the second secondary section 26
of the arm to rotate about the hinge 15 in the slack al-
lowed by the jack 90 inserted in the slot of the plate 57
and in the hole of the plate 58.
[0026] A hydraulic actuator 60 is hinged at 61 to the
upper structure of the first main portion of the arm 24,
the other end of the hydraulic actuator 60 being hinged
at 59 to the plate 57 of the first secondary portion 25 of
the arm. A second hydraulic actuator 62 is hinged at 64
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to the second main portion of the arm 27, the other end
of the hydraulic actuator 62 being hinged through the
jack 90 to the plate 58 of the second secondary portion
26 of the arm. A pair of connecting rods of different
lengths 68 and 70 are hinged together at 69, the other
end of said connecting rod 70 being hinged at 71 to the
first main portion of the arm 24 and the other end of said
connecting rod 68 being hinged at 67 to the plate 57 of
the first secondary portion of the arm 25.
[0027] Figures 6 and 7 show two intermediate steps
of the alignment of the first secondary portion 25 of the
arm 50 to the first main portion 24 of the arm 50, of the
alignment of the second main portion 27 with the second
secondary portion 26 of the arm 50 and of the alignment
of the portions 26 and 27 with the portions 24 and 25.
[0028] The thrust exerted by the hydraulic actuator 60
makes the first secondary portion 25 of the arm rotate
about the hinge 14 arranged at the end of the first main
portion 24 of the arm; in the same way, the thrust exerted
by the actuator 62 makes the second main portion 27 of
the arm rotate about the hinge 16 arranged at the end
of the second secondary portion 26 of the arm. Rotating
the first secondary portion 25 of the arm about the hinge
14 determines the rotation of the second secondary por-
tion 26, said second secondary portion 26 being con-
nected, in a hinged manner at 15, to the first secondary
portion 25 and with the possibility of rotating about said
hinge 15 in the slack allowed by the jack 90 inserted in
the slot of the plate 57 and in the hole of the plate 58.
By rotating the first secondary portion 25 of the arm
about the hinge 14 the connecting rods 68 and 70 rotate
about the hinge 69 which connects them to an end,
whereas the other end of the connecting rod 68 connect-
ed at 67 to the upper part of the secondary portion 25
of the arm displaces following the rotary movement of
the first secondary portion 25 of the arm about the hinge
13 and whereas the other end of the connecting rod 70
rotates about the hinge 71 which connects it to the first
main portion 24 of the arm.
[0029] Figure 7 shows an intermediate step of the
alignment of the first secondary portion 25 with the first
main portion 24, of the alignment of the second main
portion 27 with the second secondary portion 26 and of
the alignment of the portions 26 and 27 with the portions
24 and 25, a step in which the third main portion 30 of
the arm has been partially moved away from the second
main portion 27 of the arm with means which shall be
described later on and in order to allow the unfolding of
the tie 36 without interference with the third portion 30
of the arm. The flexible tie 36 consists of a first rigid por-
tion 56 of a length about equal to the length of the screw-
down jack 54, said portion 56 being hinged through a
slot at 55 to the screw-down jack 54 and to the flexible
tie 39. The other end of the first portion 56 of the tie 36
is hinged at 91 to the end of a short tie 92; the other end
of said short tie 92 is hinged at 93 to the end of a second
short tie 94; the other end of said short tie 94 is hinged
at 95 to the second portion 96 of the tie 36 of a relatively

long length. The sliding permitted by the slot made at
55 on the end of the first portion 56 of the tie 36 has the
purpose of easing the unfolding or folding of the portions
of the tie 33 during the unfolding or folding of the arm
50. The other end of the second portion 96 is connected
in a hinged manner at 97 to a third portion 98 of the tie
36; the opposite end of the third portion 98 is connected
in a hinged manner at 99 to the fourth portion 100 of
greater length, the other end of which is connected in a
hinged manner at 101 to the end of the second main
portion 27 at the height of the upper longeron.
[0030] Through the rotation of the first secondary por-
tion 25 of the arm 50 about the hinge 14 at the end of
the first main portion 24, through the rotation of the sec-
ond secondary portion 26 about the hinge 15 at the end
of the first secondary portion 25 in the slack allowed by
the jack 90 inserted in the slot of the plate 57 and in the
hole of the plate 58 and through the rotation of the sec-
ond main portion 27 about the hinge 16 at the end of the
second secondary portion 26 of the arm 50, the tie 36
tends to go into traction and the tip 54, through the force
exerted by said tie 36, tends to lift rotating about the
hinge 66; continuing the rotation of the portion 25 about
the hinge 14, of the portion 26 about the hinge 15, of the
portion 27 about the hinge 16 and of the tip 54 about the
hinge 66 the tie in metal cable 39 also tends to go into
traction, said traction in turn determining the rotation of
the tip 52 about the hinge 53, said tip 51 being integral
at 52 with the tie 39.
[0031] Figure 8 illustrates the final position of align-
ment of the portions 24, 25, 26 and 27 of the arm 50
whereas figure 12 better illustrates the details of the por-
tions 24, 25, 26 and 27 connected from the hinges 14,
15 and 16. When the actuator 60 is about to reach its
end stop position and the first secondary portion 25 of
arm is aligned with the first main portion 24, the connect-
ing rod 70 connected in the hinge 71 to the first main
portion 24 of arm and the connecting rod 68 connected
in the hinge 67 to the first secondary portion 25, both of
the connecting rods 70 and 68 being connected together
by the hinge 69, go into traction preventing the further
rotation of the first secondary portion 25 about the hinge
14 carrying out the function of supporting said first por-
tion 25; the attachment hinges 61 and 59 of the actuator
60 have the holes slightly slotted or oversized, with this
allowing the actuator 60 to reach the final position with-
out any longer transmitting any force to the secondary
portion 25 and without carrying out any structural sup-
porting function of the portion 25.
[0032] When the connecting rods 70 and 68 have
gone into traction, the rotation downwards of the first
secondary portion 25 with respect to the first main por-
tion 24 about the hinge 14 is prevented by the traction
of said connecting rods 70 and 68; with respect to the
forces directed downwards, the group consisting of the
first main portion 24 and the first secondary portion 25
is therefore a single isostatic reticular structure with
hinges at the joints.
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[0033] When the actuator 62 reaches its end stop po-
sition, the second main portion 27 of the arm 50 has
completed the rotation about the hinge 16 aligning itself
with the second secondary portion 26 of the arm 50; the
actuator 62, connected in a hinged manner at one end
thereof to the second secondary portion 26 of the pin 90
inserted in the hole of the plate 58 and connected in a
hinged manner at the other end thereof at 64 to the sec-
ond main portion 27, carries out, in an end stop position,
the function of a rigid shaft giving the group consisting
of the second secondary portion 26 and the second
main portion 27 the characteristics of a single isostatic
reticular structure with hinges at the joints.
[0034] The isostatic group consisting of the portions
24 and 25 of the arm 50, connected at an end thereof
in the hinge 13 to the top of the portion 23 of the tower,
is supported in a suitable position by the traction of the
ties 35 and 34 and by the tip 42 which prevent the rota-
tion of the group consisting of the portions 24 and 25
about the hinge 13. The isostatic group consisting of the
portions 26 and 27, connected at its rear end in the hinge
15 to the front end of the group consisting of the portions
24 and 25, can rotate about the hinge 15 in the slack
allowed by the sliding of the pin 90, integral with the
group consisting of the portions 26 and 27, in the slot of
the plate 57 integral with the group consisting of the por-
tions 24 and 25; said isostatic group consisting of the
portions 26 and 27 is supported in a suitable position by
the traction of the ties 36 and 39 and by the tip 54 which
prevent the rotation of the group consisting of the por-
tions 26 and 27 about the hinge 15.
[0035] Once the final position of alignment illustrated
in pages 7 and 8 is reached, one proceeds with the align-
ment of the remaining portions 28, 29, 30 and 31 with
the portions 24, 25, 26 and 27 illustrated in an interme-
diate step in page 9 until the completely unfolded crane
is obtained. The details of the devices which determine
the alignment of the third secondary portion 28 of the
arm 50 with the second main portion 27, of the third main
portion 30 with the fourth secondary portion 29 and of
the secondary portion 29 with the secondary portion 28
are better illustrated in figures 13 and 14.
[0036] A plate 102 carrying a slot in a suitable position
is integral with the third secondary portion 28 of the arm
whereas a plate 103 carrying a hole in a suitable position
is integral with the fourth secondary portion 29 of the
arm. A jack 104 inserted in the hole of the plate 103 and
in the slot of the plate 102 allows the fourth secondary
section 29 and the third secondary section 28 of the arm
to rotate about the hinge 18 in the slack allowed by the
jack 104 inserted in the slot of the plate 102 and in the
hole of the plate 103.
[0037] A hydraulic actuator 110 is hinged at 105 to the
upper structure of the second main portion 27 of the arm
50, the other end of the hydraulic actuator 110 being
hinged at 106 to the plate 102 of the third secondary
portion 28 of the arm. A second hydraulic actuator 108
is hinged at 107 to the third main portion 30 of the arm,

the other end of the hydraulic actuator 108 being hinged
through the jack 104 to the plate 103 of the fourth sec-
ondary portion 29 of the arm. A pair of connecting rods
of different lengths 109 and 111 are hinged together at
112, the other end of the connecting rod 109 being
hinged at 113 to the second main portion of the arm 27
and the other end of the connecting rod 111 being hinged
at 114 to the plate 102 of the third secondary portion 28.
[0038] On the upper part of the third secondary por-
tion 28 of the arm 50 an end of a screw-down jack 116
is hinged at 115, the other end of the screw-down jack
116 being hinged at 117 to the ends of two flexible ties
118 and 119, preferably metal cables, the other end of
said tie 118 being hinged at 120 to the second main por-
tion 27 of the arm 50 near to the hinge 61 at the height
of the upper longeron of the portion 27 and the other
end of the tie 119 being hinged at 121 to the third main
portion 30 of the arm 50 near to the hinge 20 at the height
of the upper longeron of the portion 30.
[0039] Figure 9 shows an intermediate step of the
alignment of the third secondary portion 28 of the arm
50 with the second main portion 27 of the arm 50, of the
alignment of the third main portion 30 with the fourth sec-
ondary portion 29 of the arm 50 and of the alignment of
the portions 29 and 30 with the portions 27 and 28.
[0040] The thrust exerted by the hydraulic actuator
110 makes the third secondary portion 28 of the arm ro-
tate about the hinge 17 arranged at the end of the sec-
ond main portion 27 of the arm; in the same way the
thrust exerted by the actuator 108 makes the third main
portion 30 of the arm rotate about the hinge 19 arranged
at the end of the fourth secondary portion 29 of the arm.
Rotating the third secondary portion 28 of the arm about
the hinge 17 determines the rotation of the fourth sec-
ondary portion 29, said fourth secondary portion 29 be-
ing connected, in a hinged manner at 18, to the third
secondary portion 28 and with the possibility to rotate
about said hinge 18 in the slack allowed by the jack 104
inserted in the slot of the plate 102 and in the hole of the
plate 103. By rotating the third secondary portion 28 of
the arm about the hinge 17, the connecting rods 109
and 111 rotate about the hinge 112 which connects them
at one end, whereas the other end of the connecting rod
111 connected at 114 to the upper part of the third sec-
ondary portion 28 of the arm displaces following the ro-
tary movement of the third secondary portion 28 of the
arm about the hinge 17 and whereas the other end of
the connecting rod 109 rotates about the hinge 113
which connects it to the second main portion 27.
[0041] Through the rotation of the third secondary
portion 28 of the arm 50 about the hinge 17 at the end
of the second main portion 27, through the rotation of
the fourth secondary portion 29 about the hinge 18 at
the end of the third secondary portion 28 in the slack
allowed by the jack 104 inserted in the slot of the plate
102 and in the hole of the plate 103 and through the
rotation of the third main portion 30 about the hinge 19
at the end of the fourth secondary portion 29 of the arm
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50, the tie 119 tends to go into traction and the tip 116,
through the force exerted by said tip 119, tends to lift
rotating about the hinge 115; by further continuing the
rotation of the portion 28 about the hinge 17, of the por-
tion 29 about the hinge 18, of the portion 30 about the
hinge 19 and of the tip 116 about the hinge 115 the tie
118 also tends to go into traction.
[0042] Figure 10 illustrates the final position of align-
ment of the portions 27, 28, 29 and 30 of the arm 50 and
the arrangement of the ties 118 and 119, whereas figure
14 better illustrates the details of the portions 27, 28, 29
and 30 connected from the hinges 17, 18 and 19. When
the actuator 110 is about to reach its end stop position
and the third secondary portion 28 of the arm 50 is
aligned with the second main portion 27, the connecting
rod 109 connected in the hinge 113 to the second main
portion 27 of the arm and the connecting rod 111 con-
nected in the hinge 114 to the third secondary portion
28, both connecting rods 109 and 111 being connected
together by the hinge 112, go into traction preventing
the further rotation of the third secondary portion 28
about the hinge 17 and carrying out the function of sup-
porting said first portion 28; the attachment hinges 105
and 106 of the actuator 110 have the holes slightly slot-
ted or oversized, with this allowing the actuator 110 to
reach the final position without transmitting any force
any longer to the secondary portion 28 and without car-
rying out any longer the structural function of supporting
the portion 28.
[0043] When the connecting rod 109 and 111 have
gone into traction, the rotation downwards of the third
secondary portion 28 with respect to the second main
portion 27 about the hinge 17 is prevented by the trac-
tion of said connecting rods 109 and 111; with respect
to the forces directed downwards, the group consisting
of the second main portion 27, the third secondary por-
tion 28 and the second secondary portion 26, isostati-
cally integral with the other end of the second main por-
tion 27, is therefore a single isostatic reticular structure
with hinges at the joints.
[0044] When the actuator 108 reaches its end stop
position, the third main portion 30 of the arm 50 has com-
pleted the rotation about the hinge 19 aligning itself with
the fourth secondary portion 29 of the arm 50; the actu-
ator 108, connected in a hinged manner at one end
thereof to the fourth secondary portion 29 of the pin 104
inserted in the hole of the plate 103 and connected in a
hinged manner at the other end thereof at 107 to the
third main portion 30, carries out, in an end stop position,
the function of a rigid shaft giving the group consisting
of the fourth secondary portion 29 and the third main
portion 30 the characteristics of a single isostatic retic-
ular structure with hinges at the joints.
[0045] The isostatic group as defined above consist-
ing of the portions 26, 27 and 28 of the arm 50, connect-
ed at one end thereof in the hinge 15 to the end of the
first secondary portion 25, is supported in a suitable po-
sition by the traction of the tie 36 which prevents the

rotation of said group 26, 27 and 28 about the hinge 15.
The isostatic group consisting of the portions 29 and 30
of the arm 50, connected at one end thereof in the hinge
18 to the front end of the group consisting of the portions
26, 27 and 28, can rotate about the hinge 18 in the slack
allowed by the sliding of the pin 104, integral with the
group consisting of the portions 29 and 30, in the slot of
the plate 102 integral with the group consisting of the
portions 22, 27 and 28; said isostatic group consisting
of the portions 29 and 30 is supported in a suitable po-
sition by the traction from the tie 118, integral at one end
with the hinge 120 and at the other end with the hinge
117, by the tie 119, integral at one end with the hinge
121 and at the other end with the hinge 117 and by the
tip 116 which prevent the rotation of the group consisting
of the portions 29 and 30 about the hinge 18.
[0046] The joint between the third portion 30 of the
arm 50 and the terminal 31 has the function of allowing
the complete folding of all of the elements of the arm
without interference between the structural parts in the
final step of said folding; in the top side view of the folded
crane represented in figure 1, it should be noted how
the terminal 31 must have the possibility of folding slight-
ly upwards rotating about the hinge 20, whereas in the
scaled down top side view of the completely mounted
crane represented in figure 10, it should be noted how
in the use step of the crane the terminal 31 must be
aligned with the other portions of the arm 50. Figure 15
represents one of the possible solutions to allow the ter-
minal 31 to be arranged, respectively, in a position
aligned with the other portions of the arm 50 when the
crane is mounted and in use conditions; figure 16 rep-
resents how the same solution can allow the terminal
31 to fold upwards when the crane is dismounted and
folded.
[0047] The terminal 31 is hinged at one end and at the
height of the lower longerons at 20 to the third main por-
tion 30 of the arm; a perforated plate 125 is integral with
the same end of the terminal 31 at the height of the upper
longeron whereas a short connecting rod 122 is hinged
at 123 to the front end of the third main portion 30 of the
arm at the height of the upper longeron. A jack 124 in-
serted in the hole of the plate 125 and in the slot of the
connecting rod 122 allows the terminal 31 to rotate with
respect to the third main section 30 of the arm about the
hinge 20 and in the slack allowed by the length of the
slot, in such a way that the terminal 31 can fold for a
short portion upwards when, with the crane folded, the
terminal 31 rests upon other structural elements of the
arm of the crane or can align itself with the other portions
of the arm when, with the crane mounted, the terminal's
own weight or the pull exerted by the conventional load-
lifting cable fixed at the fixed end 126 to the end of the
terminal 31, make the terminal rotate downwards.
[0048] With this the procedure for mounting the crane
with the complete folding of the tower first of all and then
of the arm has been described. It must, first of all, be
specified that in the case of a greater height of the crane,
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the portion of tower that can be extracted and the flexible
ties on the side of the tower have a greater length. In
this case the mounting foresees differences in the suc-
cession of the various operations and the tower as-
sumes its completely raised position with side tie pulled,
before the unfolding of the load arm begins. During the
extracting of the upper portion of tower that can be ex-
tracted, the folded arm slides on the tower structure
thanks to the presence of a suitably adapted trolley 80
(the details of figures 17 and 18 highlight such a situa-
tion). Moreover, it must be specified that the crane object
of the present invention can be used, as well as with the
arm 50 completely unfolded as illustrated above and for
the purpose of increasing its versatility of use, also with-
out the terminal 31 or with the third main portion 30 fold-
ed and resting upon the tie 36 or even with the second
main portion of the arm 27 and the third main portion of
the arm 30 folded upon themselves and resting upon
the tie 35 in the configuration illustrated in figure 5.
[0049] The mounting procedure of the crane with the
complete folding of the arm first of all and then of the
tower implies the carrying out of the operations de-
scribed for the mounting with the sequence order re-
versed.
[0050] A tower crane with a composite structure and
automatic mounting has been realised in which the tow-
er consists of at least three portions and the arm con-
sists of many portions which can be folded and unfolded
in the same direction of rotation.
[0051] It can be understood what are the advantages
of the crane of the present invention. The tower in at
least three portions, of which two are hinged and a third
is telescopic, allows the double result can be achieved
of having a crane of substantial height when unfolded
and of a small size when folded in transportation con-
figuration. Equally, the reduced height of the portions of
the arm and their particular alternation of connection
through hinges between the main portions, of a relative-
ly long length, and the secondary portions, of a relatively
short length, allow an arm to be realised of a substantial
length with the crane unfolded and of a height that is so
low as to allow the bulk size for the transportation of the
crane not to be exceeded.

Claims

1. Self-mounting tower crane having portions of said
structure hinged together at pivots, comprising a
load arm (50) made up of many portions (24, 25,
26, 27, 28, 29, 30, 31) hinged together, and a tower
made up of at least one pair of portions (21, 22)
hinged together (at 12) and at least one portion (23)
slotted in and able to be extracted from one of the
portions (21, 22) of the hinged pair, said tower being
equipped with mechanisms which allow the mount-
ing in vertical position and the dismounting in hori-
zontal position of the two portions of tower hinged

together and which allow the extracting and reslot-
ting of the third portion of tower in one of the two
portions of the hinged pair, said tower in turn being
hinged (at 11) at a lower end to the base structure
(32) equipped with a rotation fifth wheel (33) and
above which command means of the unfolding and
folding of said crane are foreseen which act through
a series of flexible ties (34) which extend along the
side of said tower and essentially on the opposite
side to said load arm (50) and which are hooked
above said load arm, said ties forming, with the por-
tions of base structure and with the portions of said
tower, an articulated quadrilateral, with ties (35, 36,
39, 118, 119) being foreseen which collaborate with
said arm (50), in which there are foreseen:

- a first main portion (24), which is hinged (at 13)
on one side to said tower and which in a front
part thereof near to a hinge (14) for connection
to a first secondary portion (25) is greater in
height,

- a first secondary portion (25) on one side
hinged (at 14) to the first main portion (24),

- a second main portion (27) of constant height,

characterised in that said arm (50) also foresees:

- that said first secondary portion (25) at the oth-
er side is hinged (15) to an end of a second sec-
ondary portion (26), said second secondary
portion (26) being hinged (at 16) to said second
main portion (27),

- a third main portion (30), which at one end is
hinged (at 19) to a fourth secondary portion (29)
in turn hinged at the other end (at 18) to a third
secondary portion (28) which in turn, at the oth-
er end, is hinged (at 17) to said second main
portion (27),

- a fifth secondary portion (31) which, at one end,
is hinged (at 20) at the level of its lower long-
erons to a free end of said third main portion
(30),

- actuator means (60, 62, 108, 110) for the un-
folding and folding up of said first, second and
third main portion (24, 27 and 30),

- means (68, 70; 109, 111) for restoring the struc-
tural integrality between said first and second
main portion (24, 27) and, respectively, be-
tween said second and third main portion (27,
30) in the position with the arm unfolded.

2. Tower crane according to claim 1, characterised in
that said means for restoring the structural integral-
ity between said first and second main portion (24,
27) are a pair of connecting rods (68, 70), which on
one side are hinged together (at 69) and on the oth-
er side one (70) is hinged (at 71) to said first main
portion (24) and the other (68) is hinged (at 67) to

13 14



EP 1 398 291 A1

9

5

10

15

20

25

30

35

40

45

50

55

said first secondary portion (25) of the arm (50), and
ties (35, 36, 39) arranged between a tip (42) ar-
ranged at the end of said tower and said second
main portion (27) in association with a further tip
(54).

3. Tower crane according to claim 1, characterised in
that said actuator means (60, 62; 108, 110) for the
unfolding and folding between said first, second and
third main portion (24, 27, 30) are hydraulic cylin-
ders.

4. Tower crane according to claim 1, characterised in
that said ties which collaborate with said load arm
(50) comprise a first tie (35) consisting of three por-
tions, of which a first portion (44), of short length, is
connected to a tip (42) which is arranged hinged (at
43) to an end of said tower, a second portion (46),
of a length substantially equal to the length of said
tip (42), and a third portion (48) is connected (at 49)
to said first main portion (24) of the arm (50) at the
height of the upper longeron, and a second tie (36,
39) arranged between said tip (42) and said second
main portion (27).

5. Tower crane according to claim 4, characterised in
that it foresees a further tip (54) arranged between
said second tie (36, 39) and said secondary portion
(25) of the arm (50) .

6. Tower crane according to claim 4, characterised in
that at least one portion (39) of said second tie (36,
39) consists of a flexible metal cable.

7. Tower crane according to claim 1, characterised in
that said means for restoring the structural integral-
ity between said second and third main portion (27,
30) are a pair of connecting rods (109, 111), which
on one side are hinged together (at 112) and on the
other side one (109) is hinged (at 113) to said sec-
ond main portion (27) and the other (111) is hinged
(at 114) to said third secondary portion (28) of the
arm (50), and ties (118, 119) arranged between said
second main portion (27) on one side and said third
main portion (30) on the other side, both in associ-
ation with a further intermediate tip (116).
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