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Description

Technical field

[0001] The present invention belongs to the field of pro-
visional grandstands intended to accommodate the pub-
lic at sporting, musical, cultural events or shows of any
kind, both outdoors and indoors.
[0002] More in detail, the present invention belongs to
the field of transportable modular grandstands, particu-
larly dedicated to a temporary or provisional use, i.e.
structures not permanently fixed to the ground that are
usually set up when necessary and are subsequently dis-
mantled when no longer needed, to be removed, stored
and finally reassembled elsewhere.
[0003] In particular, the present invention belongs to
the field of convertible grandstands, i.e., those structures
that pass from a compact transport configuration to an
open use configuration.

Present status of the art

[0004] It should be noted that in this patent text, the
term grandstand refers to a tiered construction, i.e. a
structure made up of several tiers of shelves placed at a
progressively increasing height from the ground, on
which the public attending an event or show is seated.
[0005] Temporary grandstands, which can be assem-
bled and disassembled, are often used during exhibi-
tions, events or shows that take place in open spaces on
public land, for example in city squares or parks or more
generally in areas that must be cleared and vacated im-
mediately after the conclusion of the event.
[0006] These structures are generally composed of a
plurality of metal beams reversibly connected to each
other, completed by parapets, walking surfaces and
seats to accommodate spectators.
[0007] Traditional temporary grandstands are made up
of numerous components that have to be assembled to
set up the grandstand and then disassembled to move
or transport it elsewhere. The operations of assembly
and disassembly require many workers and very long
working times, which are hardly compatible with the need
to free the area occupied by the stand as quickly as pos-
sible, after there is no longer need to use it.
[0008] In order to reduce installation times, convertible
grandstands have been designed, i.e. transformable
structures designed to be quickly converted from a closed
storage configuration, compact and space-saving, to an
open configuration for use, in which the grandstand
changes to a typical tiered structure and can be folded
just as quickly. In particular, retractable grandstands are
known, consisting of a plurality of telescopically sliding
frames one inside the other, so that, in the closed con-
figuration, these types of grandstands are conformed as
a parallelepiped, with the different orders of steps verti-
cally superimposed on each other, while in the configu-
ration of use the different frames are telescopically ex-

tracted, gradually forming a plurality of steps.
[0009] US3352069 discloses a retractable grandstand
of the aforementioned type, specifically designed for in-
door spaces, particularly auditoriums, gymnasiums and
the like. A similar solution is described in British patent
GB1420615. U.S. patent US3025106 describes a re-
tractable grandstand, also suitable for interior spaces of
a building. In the closed configuration, the entire grand-
stand retracts into a specially prepared cavity in the wall
of the building, so it is possible to free the space occupied
by the grandstand when not in use, also facilitating the
cleaning of the floor below.
[0010] U.S. patent US4063392 describes a retractable
telescopic grandstand comprising actuator means that
act on the various steps to automatically return them to
the closed configuration; the transition to the open con-
figuration must instead be performed manually.
[0011] The retractable grandstands described so far
have the obvious disadvantage of being very bulky and
heavy, even when they are in the closed storage config-
uration, so that it is not possible to transport them easily
or load them on small or medium-sized vehicles.
[0012] This type of grandstand is therefore not suitable
for use in temporary installations, in open spaces or in
public places that must be cleared quickly as soon as
there is no longer any need to use the grandstand.
[0013] Patent US4611439 describes a grandstand that
rests on a four-wheeled cart and transitions from a closed
transport configuration to an open working configuration
and vice versa, however even in the closed configuration
the grandstand occupies a large amount of space, as its
overall length remains the same in both configurations,
to the point that a single grandstand always occupies an
entire four-wheeled cart.
[0014] Patent US4909000 shows a tribune that opens
and closes by translating horizontally, so in this case both
the overall length and the total height remain unchanged.
[0015] The known solutions of convertible grandstands
provide for the significant reduction of only one dimen-
sion, alternating between length, width or height.

Object and summary of the invention

[0016] It is therefore felt the problem of having a tem-
porary tribune that can be set up and disassembled very
quickly and at the same time reducing its overall size and
dimensions so that in the closed configuration it becomes
convenient to transport and relocate in a different place.
[0017] Therefore, a first object of the present invention
is to provide a grandstand that is simple and quick to
assemble and disassemble, without requiring time-con-
suming operations to assemble a large number of com-
ponents.
[0018] A second object of the present invention is to
provide a grandstand that, when not in use, can assume
a compact configuration for transportation or storage.
[0019] No less important object of the present invention
is to provide a lightweight grandstand that is convenient

1 2 



EP 4 043 669 A1

3

5

10

15

20

25

30

35

40

45

50

55

to transport and inexpensive to manufacture.
[0020] These and other objectives that will be clear to
the skilled person competent in the field are solved by a
modular grandstand comprising at least two trusses that
can be opened like a folding fan between a closed con-
figuration of storage and transport and an open configu-
ration of work in which the truss extends vertically; in this
last position on the open trusses are arranged horizon-
tally a plurality of boards, at increasing heights from the
ground, thus forming a deck with the typical stepped
structure of traditional grandstands. Each truss compris-
es an openable shell shaped as an elongated box-like
body, which houses a movable frame, the latter compris-
ing a set of rods interconnected with each other and with
the box body by a plurality of connection means that allow
them to rotate and/or slide with each other. Preferably,
but not exclusively, said trusses are metal, and in partic-
ular said movable frame comprise metal rods.
[0021] The openable shell comprises an upper half-
shell, with one end rotationally coupled to a correspond-
ing end of the lower half-shell.
[0022] Basically, the rods of each frame define a kin-
ematic chain, thanks to which the frame passes from the
closed transport configuration, in which it is entirely
housed inside the closed shell, to an open configuration
of use, in which the rods are unfolded in a fan-like manner
outside the open shell and form a stepped structure.
[0023] As shown in the figures, when the truss is open,
the upper extrados of each frame defines the profile of a
staircase. In particular, the interconnected rods of the
frame define a series of risers and treads, where riser
means the vertical portion of a step while tread refers to
the horizontal portion of the step itself.
[0024] The different horizontal boards each define a
seating surface for the audience and at the same time a
walking surface to allow people to move around.
[0025] The ends of each horizontal board rest on a
respective truss, being attached to two corresponding
horizontal rods of the extrados of the frame of each truss.
[0026] It should be noted that the same inventive con-
cept can encompass different embodiments of the inven-
tion.
[0027] In particular, grandstands can have a greater
or lesser number of horizontal boards, therefore with dif-
ferent orders of steps, depending on the structural con-
figuration of each frame and namely the number of treads
and risers defined by it, as will be evident to the skilled
person from the drawings and the detailed description
that follows.
[0028] In some embodiments, the upper half-shell may
comprise a front portion and a rear portion that are re-
ciprocally movable and interconnected by known means
of connection, such as releasable hinges.
[0029] It should be noted that, in accordance with the
same inventive principle, the elements of the shell could
be replaced with different elements, which perform the
same mechanical functions but which are not shaped like
a container that opens and closes; so that in the closed

transport configuration the truss may not be enclosed
within a shell. Thus, in this patent text, the expression
shell should not be understood in a limiting sense.
[0030] To facilitate the transportation of the truss in the
closed configuration, the shell may include a plurality of
horizontal-axis wheels, pivoting about their own vertical
axis, which protrude inferiorly from the upper half-shell.
According to a practical embodiment, the lower half-shell
comprises feet for resting on the ground that protrude
below and, preferably, are of the type adjustable in height
to compensate for any irregularities or slopes of the sup-
port surface.
[0031] According to a preferred embodiment, each
frame in turn comprises two lateral groups, each of which
comprises three main pivoting arms that open in a fan-
like manner. In practice, the pivoting arms of a first lateral
group lie in a vertical plane, parallel to the plane in which
the pivoting arms of the second group lie.
[0032] The distal ends of two successive arms of each
lateral group are respectively connected to the distal
ends of the preceding arm and the following arm by
means of a strut. The distal ends of the first and last
pivoting arms are respectively connected by other struts
to the lower half-shell and the upper half-shell.
[0033] The connections between the struts and the piv-
oting arms allow both rotation and sliding of the struts
relative to the arms, to allow the frame to be folded back
on itself within the shell.
[0034] A first and second bar are rotationally connect-
ed to the respective ends of each strut, and these bars
are rotationally connected to each other, so that when
the frame is unfolded in the open position of use, the two
bars and the strut form a triangular structure, usually with
the first bar being arranged horizontally and the second
bar being arranged vertically.
[0035] Advantageously, beams, or transverse rein-
forcing rods, are provided to connect the corresponding
elements of each of the two lateral assemblies of the
frame.
[0036] When the grandstand is in the configuration of
use, two trusses are aligned parallel to each other at a
mutual distance substantially equal to the length of the
horizontal seating and walking boards, the latter resting
on the extrados of the first horizontal bars of each frame.
[0037] In the transport configuration, each of the fan-
shaped truss is folded back on itself, completely retract-
ing within its respective shell, which is then closed to be
easily transported together with the different seating
boards.
[0038] To further improve the lateral stability of the
grandstand when it is disposed in the open configuration
of use, bracings may be provided to counteract trans-
verse actions. Preferably, such bracings connect the two
upper half-shells of each truss, for example bracings con-
nect the upper end of each upper half-shell with the lower
end of the other upper half-shell.
[0039] The grandstand described above constitutes a
unitary module that can be used alone or can be used
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by joining it to other modules of the same type, to form
modular composite grandstands of greater length, when
it is necessary to accommodate a large number of spec-
tators.
[0040] For example, a composite modular grandstand
can be set up using three trusses placed side by side
parallel to each other at a mutual distance dictated by
the length of the horizontal boards; in this configuration
a first set of horizontal boards rests on the first and second
trusses, while a corresponding second set of horizontal
boards rests on the second and third trusses.
[0041] The present invention makes it possible to con-
struct grandstands with a greater number of tiers, simply
by placing a second grandstand behind a first grandstand
and at an elevation such that the base level of the second
grandstand is at an elevation close to the top level of the
first grandstand.

Brief description of the drawings

[0042]

Fig. 1 shows a perspective view of a truss (1) of the
grandstand subject of the present invention, in the
open configuration of use with the movable frame
(4) fully unfolded outside the shell (3). Shown therein
are the two lateral groups (5), the main pivoting arms
(6), the struts (7), the first bars (8), the second bars
(9), the transverse shafts (71), and the beams (12)
constituting the frame (4). Also visible are the wheels
(10) pivoting around a vertical axis and the feet (11)
for ground support. Also shown are the lower half-
shell (31) and upper half-shell (32) of the shell (3);
in the figure, the front portion (321) of the upper half-
shell (32) is separated from its rear portion (322).
Fig. 2 shows a side view of the truss (1) shown in
Figure 1 in the fully open use configuration.
Fig. 3 shows a side view of the truss (1) in a partially
open configuration, intermediate between the closed
configuration and the configuration of use; the front
portion (321) of the upper half shell (32) is connected
to the respective rear portion (322).
Fig. 4 shows a side view of the partially closed truss
(1), with the front portion (321) of the upper half shell
(32) connected to the respective rear portion (322).
Fig. 5 shows a side view of the truss (1) in the closed
transport or storage configuration.
Fig. 6 shows a perspective view of the grandstand
object of the present invention in the fully open con-
figuration of use, there are shown two trusses (1)
and horizontal boards (2). The bracings (13) are also
visible.
Fig. 7 shows a perspective view of a composite mod-
ular grandstand obtained by joining two unitary mod-
ules, comprising three trusses (1) placed side by side
in parallel and two sets of horizontal boards (2).
Fig. 8 shows a perspective view of a composite mod-
ular grandstand formed by three unitary modules ar-

ranged in an arch shape and connected by horizontal
connecting boards.
Fig. 9 shows a sequence of six images illustrating
the opening procedure of said truss (1).
Fig. 10 shows a higher solution with more steps,
obtained by combining two grandstands. In particu-
lar, extendable supports (15) are shown, also en-
closed in a shell and therefore easily transportable,
which are used to raise the grandstand on the back.
Fig. 11 shows a perspective view of one of said ex-
tendable supports (15).
Fig. 12 shows a sequence of six images illustrating
the opening procedure of said extendable supports
(15).

Detailed description of an embodiment of the inven-
tion

[0043] The convertible modular grandstand subject of
the present invention includes a plurality of boards (2)
and at least two trusses (1), the trusses passing from a
closed compact storage or transportation configuration
to an open fan-shaped configuration.
[0044] In the open configuration of use, each of the two
trusses (1) supports the intrados of a respective end of
each of said boards (2), the latter are arranged horizon-
tally on the trusses (1) at a progressively increasing
height from the ground, thus creating various seating and
walking surfaces for the public.
[0045] In the present patent text, the terms "intrados"
and "extrados" mean respectively the lower portion and
the upper portion of a structure not necessarily in the
form of an arch or vault.
[0046] Each truss (1) comprises an openable shell (3)
and a movable frame (4), the latter moving from the
closed transport configuration, in which it is entirely
housed within the respective closed shell (3), to the open
use configuration, in which it is completely unfolded out-
side said open shell (3), forming a stepped structure that
develops vertically and on which the respective ends of
said boards (2) rest. The openable shell (3) is conformed
as an elongated box body and comprises a lower half-
shell (31) and an upper half-shell (32) rotationally inter-
connected at their respective rear ends.
[0047] In the embodiment described herein and depict-
ed in the figures, the upper half-shell (32) includes a front
portion (321) and a rear portion (322) that are reversibly
interconnected and mutually movable. The rear portion
(322) of the upper half-shell (32) is rotationally connected
to the lower half-shell (31); the front portion (321) of the
upper half-shell (32) is reversibly connected to the rear
portion (322) of the same half-shell (32) by means of
connection of known type, such as, for example, releas-
able hinges.
[0048] Each movable frame (4) of each truss (1) com-
prises two lateral groups (5), a plurality of struts (7), first
bars (8) and second bars (9). The two lateral groups (5)
respectively lie in two parallel vertical planes, each lateral
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group (5) comprises one or more main pivot arms (6). In
the embodiment shown in the figures, each side group
(5) consists of three pivoting arms (6).
[0049] The proximal end of each pivoting arm (6) is
rotationally connected to a circular sector-shaped plate
located at the rear end of the lower half-shell (31).
[0050] The respective distal ends of the first and third
pivoting arms (6) are rotationally connected, by means
of struts (7), respectively to the lower half-shell (31) and
to the rear portion (322) of the upper half-shell (32). Said
distal ends are also connected, by means of further struts
(7) to the distal end of the second pivoting arm (6), which
is located in an intermediate position between the first
and third pivoting arms (6).
[0051] The connections between each strut (7) and the
corresponding pivoting arm (6) are such as to permit both
mutual rotation and relative sliding. In the embodiment
shown in the figures, these connections are made by
means of elongated slots (61), defined on each pivoting
arm (6), in which the end pins of the transverse shafts
(71) are engaged, to which the ends of the struts (7) are
also rotationally coupled.
[0052] A first bar (8) and a second bar (9) are also
provided for each strut (7), each of which is rotationally
coupled at one end to a respective shaft (71); the respec-
tive second ends of each first (8) and second (9) bar are
rotationally connected to each other.
[0053] As shown in the figures, when the grandstand
is placed in the open configuration each pair of bars (8,9)
and the corresponding strut (7) form a triangular struc-
ture, with the second bar (9) arranged vertically and the
first bar (8) arranged horizontally, so as to support one
end of a board (2) .
[0054] According to a simple and economical embod-
iment, in correspondence of both ends, the boards (2)
have a transversal recess at the bottom, in which a cor-
responding first bar (8) is engaged when the grandstand
is in the configuration of use, so that any transversal
movement of the board (2) with respect to the truss (1)
is prevented by the coupling with interference between
the recesses of the boards and the bars.
[0055] In order to contrast possible transversal forces
and increase the lateral rigidity of the grandstand, each
of the elements of the first frame (4) is further connected,
through one or more beams (12), to a corresponding el-
ement of the second frame (4).
[0056] A particularly convenient embodiment for trans-
porting the grandstand easily when it is in the closed con-
figuration, includes at least two pairs of wheels (10) with
a horizontal axis, pivoting around its vertical axis and
projecting below from the upper half-shell (32). In the
closed transport configuration, the wheels rest on the
ground and the closed grandstand can be easily moved
by letting it roll on such wheels (10). The grandstand
shown in the attached figures comprises two pairs of
wheels (10), respectively protruding from each side face
of the front portion (321) and the rear portion (322) of
said upper half shell (32).

[0057] The embodiment of the grandstand shown in
the figures also includes height-adjustable ground sup-
port feet (11), which can be used to adjust the inclination
of the grandstand when it is placed in the use configura-
tion, compensating for any slope or unevenness of the
ground. These feet (11) protrude from the lower half of
the shell (31).
[0058] To further reinforce the tribune against possible
lateral stresses, bracings (13) are provided that connect
two different trusses (1) to each other. An effective solu-
tion involves the use of two crossed bracings (13), so
that each one connects the upper end of the rear portion
(322) of the upper half shell (32) of one truss (1) with the
lower end of the rear portion (322) of the upper half shell
(32) of the other truss (1).
[0059] Figure 7 shows two grandstands side-by-side
to form a composite grandstand of greater length; in this
configuration, a first set of horizontal boards (2) rests on
the first and second trusses (1), while a corresponding
second set of horizontal boards (2) rests on the second
and third trusses (1).
[0060] In some embodiments, from the upper extrados
of the front portion of each board (2) protrudes a seat
comprising, for example, a cushion or a padded support
layer to make it more comfortable for people to sit; in this
case the rear portion of each board (2) is used as a walk-
ing surface.

Claims

1. A modular grandstand convertible between a closed
configuration for storage or transport and an open
configuration for use, comprising a plurality of boards
(2) and at least two trusses (1), said trusses being
openable between said closed configuration, in
which all said trusses are folded in a compact con-
formation, and said open configuration in which all
said trusses are unfolded in a vertical plane similarly
to a folding fan; each truss (1) comprising a movable
frame (4) consisting of a set of rods, each of which
is interconnected with at least one other rod by
means of connection means allowing their rotation
about a horizontal axis and/or their reciprocal sliding,
so that during the unfolding of each of said trusses,
the respective movable frame (4) is also unfolded,
the latter, passing from said closed configuration for
transport to said open configuration for use, forms a
tiered structure, on each step of which rests one end
of said boards (2) arranged horizontally at increasing
heights from the ground, characterized in that each
of said trusses (1) comprises an openable shell (3)
interconnected with at least a part of said rods of
said movable frame (4) by means of connecting
means allowing their rotation about a horizontal axis
and/or their reciprocal sliding, so that when said mov-
able frame (4) is in said closed configuration for
transport it is entirely housed inside its respective
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closed shell (3), while when said movable frame (4)
is in said open configuration for use it is entirely un-
folded outside its respective open shell (3); said
openable shell (3) being conformed as an elongated
box body comprising a lower half-shell (31) and an
upper half-shell (32), the latter being rotationally con-
nected by one of its ends to a corresponding end of
said lower half-shell (31).

2. Grandstand according to the previous claim char-
acterized in that said upper half shell (32) compris-
es a front portion (321) and a rear portion (322) in-
terconnected and mutually movable, said rear por-
tion (322) being rotationally connected to a corre-
sponding rear end of said lower half shell (31).

3. Grandstand according to any one of the previous
claims characterized in that each of said movable
frames (4) comprises

- two lateral groups (5) lying on two parallel ver-
tical planes, each of said lateral groups (5) being
constituted by one or more main pivoting arms
(6) which fan out and are hinged in correspond-
ence to the rear end of said lower shell (31);
- two struts (7) which rotationally connect the
distal ends of the first and last pivoting arms (6)
of each side group (5) respectively with the lower
half-shell (31) and the upper half-shell (32);
- at least two further struts (7) connecting the
distal ends of two successive pivoting arms (3)
by means of connecting means which allow ro-
tation and sliding of said struts (7) with respect
to said pivoting arms (6);
- for each of said struts (7), a first (8) and a sec-
ond bar (9) rotationally connected to each other
at one respective end and with the other end
rotationally connected to the respective ends of
said strut (7);

so that when said grandstand is placed in said open
configuration, each pair of two bars (8,9) and the
corresponding strut (7) form a triangular structure,
with the second bar (9) placed vertically and the first
bar (8) placed horizontally so as to support the intra-
dos of a board (2).

4. Grandstand according to any one of the previous
claims characterized in that said shell (3) compris-
es a plurality of wheels (10) having a horizontal axis,
pivoting about their own vertical axis, protruding be-
low from said upper half-shell (32) .

5. Grandstand according to any one of the previous
claims characterized in that said shell (3) compris-
es height-adjustable feet (11) for ground support,
protruding below from said lower half shell (31).

6. Grandstand according to any one of previous claims
3 to 5 characterized in that it comprises one or more
beam (12) laterally connecting two corresponding el-
ements of each side group (5) of each frame (4).

7. Grandstand according to any one of previous claims
characterized in that it comprises at least one brac-
ing (13) whose ends are respectively connected to
two different trusses (1).

8. Grandstand according to any one of previous claims
characterized in that one or more seats protrude
above from the front portion of each of said boards
(2).
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