
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
60

5 
11

1
A

1
*EP001605111A1*
(11) EP 1 605 111 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
14.12.2005 Bulletin 2005/50

(21) Application number: 05104955.9

(22) Date of filing: 07.06.2005

(51) Int Cl.7: E04B 1/19

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 10.06.2004 IT FI20040130
10.06.2004 IT FI20040131

(71) Applicants:
• Capperucci, Donatella

53036 Poggibonsi - Siena (IT)

• Consani, Franco
53036 Poggibonsi (Siena) (IT)

(72) Inventor: Consani, Franco
53036 Poggibonsi (SI) (IT)

(74) Representative: Bardini, Marco Luigi et al
c/o Società Italiana Brevetti S.p.A.
Corso dei Tintori, 25
50122 Firenze (IT)

(54) Modular system and joint for the construction of extensive frameworks

(57) System for the construction of a extensive
framework joining a plurality of linear elements (T) by
means of connecting joints of the ends of the linear el-
ements (T), wherein at least the following components
are used: shaped pieces (11) associated or to be asso-
ciated to said linear elements (T) so as to project longi-
tudinally from the ends of the same; in order to form each
of said joints, a tubular core (1) with a polygonal section
defining a completely free internal cavity and longitudi-
nal corner edges, to be arranged so that the axes of the
linear elements (T) converging in the joint substantially
meet respective corner edges and the longitudinal axis

(X) of said core (1), one or more collars (2), which take
the polygonal form of said core (1), to be tightened
around the core and provided with substantially plate-
shaped wings (21) projecting radially from respective
corner edges, one for each of the linear elements (T)
converging in the joint, and substantially C-shaped arms
(3) to be arranged on the outside of the collars, each
between two consecutive wings (21), with the concavity
facing the outside, end segments (3a) of said arms be-
ing placed against respective wings (21) and engaged
with the pieces (11) of the linear elements (T) and with
the wings (21).
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Description

[0001] The present invention relates to the field of
buildings. More particularly it refers to a new system and
a connecting joint thereof, for the construction of general
composite structures, namely frameworks with exten-
sive texture, which can be used autonomously or in as-
sociation with new or pre-existing masonry structures.
[0002] Metallic structures are known, which are de-
signed for various applications that envisage the bi-di-
mensional or three-dimensional composition of linear el-
ements or beams via nodal joints of various typologies.
Traditionally, included among the requirements that
these structure and nodal joints must satisfy, there are
construction simplicity (possibly with a limited number
of modular components) and the possibility to accom-
plish a certain range of different angles between the lin-
ear elements.
[0003] In the building field, these structures consists
almost exclusively of lattices, and they are designed to
construct massive surfaces or covers. None of them is
expressly designed to be distributed in, and integrated
with, masonry walls in order to extensively increase their
structural ductility, or even statically replace them. on
the other hand, it is precisely this distributed association
that makes most important the satisfaction of the above
mentioned requirements, and in particular the possibility
of varying the angle between the beams. In fact, for the
coupling between framework and masonry wall to be ef-
fective, the first must develop extensively over the sec-
ond, that is to say the framework must extensively follow
the development of the wall, both with regard to the plan-
imetry and the altimetry and thickness, according to a
dense and three-dimensional network texture.
[0004] Since it is precisely the versatility with which it
can adapt to the most varying developments and con-
formations that is typical of masonry wall structures, a
more effective result can clearly be achieved the greater
the configuration freedom is with which the framework
can develop three-dimensionally, both as a whole, and
in every single mesh composing the net. A framework
of this kind might then reconstitute a wall, following dif-
ferent depths (even locally) to simulate different thick-
nesses. In the same way, it might reconstitute a surface
or a general figure, having also its own structural effi-
ciency, which would be the one typical of load-bearing
skeleton structures, with rigid connections between the
elements. Such configuration freedom would obviously
also remain usable for constructing composite lattice
structures.
[0005] A more specific need of the above mentioned
constructions, which is generally not met, concerns the
possibility of maintaining the nodal joint, after installa-
tion, open to the possibility of joining new and additional
beams onto it, to make the net-like structure, in its whole,
subject to enlargements, modifications or integrations
after the initial setup.
[0006] Also in case of integration with masonry struc-

tures, this possibility would enable the framework, in
particular, to continue to be fit to the said structure when
it undergoes changes in shape or use, or when it faces
altered load conditions in relation to the original config-
uration. In general terms, then, the possibility of enlarg-
ing and reconfiguring a generally composite structure,
at a later time and with the maximum flexibility, can have
a positive influence on the costs of managing and reus-
ing the constructions, so the very structure and the rel-
ative nodal joints must be particularly effective in this
regard.
[0007] It is the object of the present invention to pro-
vide a structural system with extensive texture of the
type that was generally referred to above, which, in par-
ticular thanks to a nodal joint with new characteristics,
allows at least the following results to be reached at the
same time and at the highest degree:

- a structure that is modular by repetition with a re-
duced number of components having reduced siz-
es;

- flexibility of use in various fields of use, as far as the
structural configurations and shapes are con-
cerned, and as for the spatial orientation of the
beams;

- efficiency in relation to the multiple types of stress
that the structure is called to bear, and which the
nodal joints must transmit, both if the structure is
designed to work autonomously and in association
with masonry structures;

- modifiability of the structure and of the already in-
stalled nodal joint thereof, in terms of allowing the
joints to withstand variations of the same structure
guaranteeing continued service (that is without par-
ticular limitations of the effectiveness or use of the
construction, and without making complex opera-
tions of disassembly necessary);

- easy installation and accessibility of the compo-
nents of the structure also in the presence of ma-
sonry works;

- feasibility in metal materials by cold working, partic-
ularly cutting, curving, folding work and other basic
workshop machining.

[0008] The present invention actually reaches the
above mentioned results, with a system whose basic
characteristics are defined in the first of the attached
claims. A joint used in the system is essentially charac-
terised by what is defined in claim 17.
[0009] The characteristics and advantages of the
modular system and joint for constructing extensive
frameworks according to the present invention will be-
come clearer from the following description of its em-
bodiments, which are given by way of example and not
limiting, with reference to the accompanying drawings,
wherein:

- figure 1 shows an axonometric view of a nodal joint
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according to the invention;
- figure 2 is an exploded view of the joint in figure 1;
- figures 3 and 4 show a front view and an exploded,

axonometric view of a nodal joint according to the
invention, in a construction embodiment which is
different compared to the one in figures 1 and 2;

- figure 5 schematically shows a portion of extensive
texture, which reconstitutes a wall, and according
to said texture a typical module of the framework
according to the invention;

- figure 6 represents an exploded, axonometric view
of a portion of the framework in figure 5, and in par-
ticular a relevant nodal joint that is basically refera-
ble to the one in figures 3 and 4;

- figure 7 represents a top view of a nodal joint of the
framework in figure 6;

- figure 8 shows once again an axonometric view of
a portion of the framework analogous to the one in
the figures from 5 to 7, integrated into a masonry
structure;

- figure 9 schematically represents an example of in-
tegration between a structure according to the pre-
vious figures and new or pre-existing masonry walls
of a hypothetical building;

- figure 10 is a detail of a configuration similar to the
one in figure 9, relating to the structure according
to the invention in relation to an intervention of un-
derpinning;

- figure 11 schematically represents a portion of a dif-
ferent framework, textured for the reconstruction of
a vault with a certain thickness, based on a nodal
joint according to the invention;

- figure 12 shows a further different texture related to
a three-dimensional, net-like structure, with nodal
joints referable to those shown in figures 1 and 2;

- figure 13 is, again, a portion of framework according
to the previous figures, strengthened with the addi-
tion of further joints and beams;

- figures from 14 to 16 show - by means of schematic,
axonometric representations - various additional
structural solutions based on the nodal joint accord-
ing to the invention, in particular in the embodiment
of figures 3 and 4;

- figures 17 and 18 show further structural solutions
again based on the use of a nodal joint according
to the invention; and

- figures 19 and 20 are a front view and an enlarged,
axonometric view, respectively, of a nodal joint ac-
cording to the invention, in a still further embodi-
ment.

[0010] With reference to figures 1 and 2, a first, ge-
neric example is provided of a joint according to the in-
vention, which is intended, in the depicted configuration,
for the connection between beams converging in the
joint itself, in particular comprising four coplanar and
mutually orthogonal beams (X axes), and four beams
arranged according to the corner edges (Y axes) of an

imaginary straight pyramid with a quadrilateral base,
with the apex on the joint and the height orthogonally
arranged with respect to the plane of the previous four
beams.
[0011] According to the invention, the joint is made by
using three basic components: a core 1 consisting in a
tubular body with a polygonal section, octagonal in the
example as a function of the overall number of the
beams, to be arranged so that the X, Y axes of the same
beams each radially meets a corresponding corner
edge of the core and the relative longitudinal axis (indi-
cated at Z); dismountable collars 2 to be arranged co-
axially with the tubular core 1 tightening it on the outside,
which exhibit laminar wings 21 protruding radially from
respective longitudinal corner edges, again whose
number and angle correspond to that of the X, Y axes
of the beams converging in the joint; and generally
curved arms 3 (basically in a C that is relatively narrow
depending on the requested angle of opening) arranged
outside the collars 2, each for the mutual flexural con-
nection between two consecutive beams converging in
the joint, as will be discussed in greater detail hereafter.
[0012] Going into further detail, a collar 2 comprises
a pair of semi-elements 4 each comprising a central gut-
like portion 4a, congruent in relation to the external sur-
face of the tubular core 1 onto which the semi-elements
4 are to be locked. The previously mentioned laminar
wings 21 are defined by plates 4b, 4c, which extend in-
tegrally from the convex surface of the central portion
4a, in an intermediate position (plates 4b), and from the
two ends (plates 4c) of it, respectively.
[0013] More precisely, the two end plates 4c of a semi-
element 4 couple with corresponding end plates 4c of
the other semi-element 4, possibly in a distanced rela-
tionship due to a spacer, to form cooperating two wings
21; in this example, two plates 4b are mutually coupled
in the same way, but it is clear that one single interme-
diate plate 4b of a suitable thickness can constitute a
wing 21 by itself. The connection between the end plates
4c of two different semi-elements is made by means of
boltings (not represented), which are inserted into holes
5 formed near the junction with the central portion 4a.
[0014] In addition to the locking action determined by
the mutual tightening of the two semi-elements 4, the
collar is stabilized around the core 1 also with the coop-
eration of screwing elements, fixed radially into holes 6,
7 formed to the purpose, respectively, in the core and in
the central portion 4a. In relation to the possible uses of
the internal cavity defined by the core, which will discuss
in further detail later on, the advancement position of
said screwing elements can be adjusted thanks to a
small slab 32 fixed on the outside of the same portion
4a, in turn provided with a threaded hole 32a. This ad-
justment aims to ensure that the cavity of the core can
stay free from any obstruction.
[0015] As mentioned, the arms 3 have the function of
ensuring the flexural connection in the common plane
defined by two angularly consecutive beams (the refer-
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ence is to an imaginary rotation movement on a normal
plane at the axis of the tubular core 1, and centered on
the same axis). An arm 3 is basically a linear member
bent into a C with straight end segments 3a, which is
arranged in the outer space defined by two consecutive
wings 21 and by the central portion part 4a comprised
between them; in fact, the arm 3 is set between two
wings 21 with the convexity facing the collar, practically
resting against the same. As in the example, the arm
can be simply a tubular bar with circular cross-section.
[0016] When the arm 3 is mounted, the straight end
segments 3a are arranged parallel to the wings 21, and
can protrude slightly from them in a radial direction; how-
ever, they are not in contact with the wings 21, since
they are distanced therefrom to some extent, as will be
explained shortly. The connection between the arm and
the beams is carried out via the aforesaid end segments
3a. In particular, the end segments 3a are to be inserted
coaxially for a suitable length in respective hollow tubu-
lar pieces 11 of the beams, in this case having an open
cross-section. Engaging with respective pieces 11, the
straight end segments 3a will be distanced from the re-
spective wings because of the interposition of a wall of
the aforesaid pieces 11.
[0017] Small plaques 10 are welded outside the wings
21 near the relative central portions 4a of the semi-ele-
ments 4, to provide an abutment for the ends of the tu-
bular pieces 11.
[0018] The fastening of the elements 3, 11, 21 is car-
ried out simultaneously. In fact, thanks to holes 8, 9
formed respectively at least near the ends of the arms
and/or in the end segments 3a as well as in a peripheral
position on the wings 21, connecting bolts with nuts (not
represented) are inserted via the same holes 8, 9, mu-
tually connecting arms 3 and wings 21, thereby also es-
tablishing the continuity between the same arms and the
pieces 11. In fact, the bolts are inserted at the same time
in holes 12, which the pieces 11 exhibit in a suitable po-
sition near the end. So, as can be seen from the figures,
the mutual alignment of the holes 8, 9 and 12 can allow
the simultaneous fastening, in one single assembly, of
a wing 21, of the pieces 11, and of two end segments
3a already inserted in the pieces and which are now sta-
bilised, consequently securing respective arms 3 ar-
ranged on the two opposite faces of the wing.
[0019] In practice, thanks to the arms 3, at the same
time as the fastening to each wing of the beam converg-
ing to it, it is also possible to set up the possible flexural
cooperation of the collar 2 in the part included between
each wing 21 and the adjacent wing 21.
[0020] The pieces 11 are clearly made available in a
pair by each beam, and they can be an integral part of
the beam itself, or be connected to it by means of a suit-
able connection system.
[0021] From this first example, it is already apparent
that the configuration of the nodal joint can vary accord-
ing to the number and arrangement of beams converg-
ing to the same joint. These variations will clearly affect

the various components, namely the polygonal section
of the core 1, the number of the wings 21 as well as their
angle to adapt to the angle of incidence of the beams.
Consequently, the spatial orientation and opening angle
of the arms 3 will vary, in accordance with the respective
pieces 11 connected to them. For example, it should be
noted how the collar 2 which is arranged in a lower po-
sition in the figures, which is designed for the connection
with the Y axis beams non orthogonal to the axis of the
core, has wings 21 with holes 9 and abutment plaques
10 distributed with a suitable configuration so as to be
in accordance with an essentially diagonal orientation
of the beams and relative pieces 11, in relation to the
plates 4c. The wings 21 can also have an outline that is
tapered or nonetheless shaped differently from the sim-
ple quadrilateral profile, to create the best adaptation
possible to the specific mounting needs.
[0022] Now, with reference to figures 3 and 4, a joint
according to the invention is represented in a different
embodiment, and in a simplified configuration if com-
pared to the joint in figures 1 and 2. The components,
which are the same or correspond to those of the pre-
viously described joint, are designated by correspond-
ing reference numerals, and will not be described again.
[0023] In this case, the joint is designed for joining four
beams that converge in the same joint coplanarly, an-
gled at 90° one in relation to the next. Therefore, one
single collar 2 is used, consisting of two semi-elements
4, which altogether define four wings 21. With regard to
these latter, it can be noted that each semi-element 4
defines two separate, intermediate plates 4b, which give
the intermediate wing too a double, sandwich structure.
In fact, spacers 13, in this case perforated and near the
holes 9 (but they can be repeated also near the holes
5), are employed for spacing the two plates composing
each wing 21.
[0024] On the outside of the central portions 4a of the
semi-elements 4, also respective U-shaped brackets 14
are connected, in the space between two consecutive
wings 21. The brackets 14 are arranged with their base
resting on the relative semi-element and are provided
with holes 15 on the side walls, for the connection, pos-
sibly articulated, of further diagonal rod members, not
represented and the function of which will be discussed
further on.
[0025] The brackets 14 can be connected to the semi-
elements 4, as in the example, by locking elements 16,
17, which are suitably perforated. The same holes 5
used for the mutual connection of the end plates 4c are
used for the anchorage of the locking elements 16, 17,
along with holes 18 that are specifically formed in the
intermediate plates 4b, the spacers 13 being as well
suitably perforated. In this regard, it is clear that, once
initially mounted the locking elements 17, the brackets
14 and the locking elements 16 can also be added later
on.
[0026] Turning back to the tubular core 1, the cross-
section thereof is in this case a quadrilateral rhomboidal

5 6



EP 1 605 111 A1

5

5

10

15

20

25

30

35

40

45

50

55

one, and the axial length reduced, as only one collar 2
need be supported. In figure 4 it can be seen that the
core 1 is suitable for permitting the coaxial insertion of,
and engagement with, a traverse, which is, in turn, pref-
erably tubular, and nonetheless lockable, like the core,
by means of a screw element (not represented here, but
similar to an element 23 that will be mentioned shortly).
The traverse can thus constitute a joining element be-
tween the joint itself and a second joint with a similar or
comparable configuration.
[0027] In practice, thanks to a suitable axial exten-
sion, the tubular traverse, indicated at 19, can be shared
by two coaxial joints, connecting them structurally. De-
spite keeping the possibility to receive a traverse 19, it
can also be the core itself to act directly as a connecting
traverse between two joints, thanks to a suitable exten-
sion. This second possibility will be used particularly if
the two joints are installed at the same time, whilst the
first option will clearly be preferred in case of a joint add-
ed after a pre-existing joint.
[0028] Now, with reference to the figures from 5 to 12,
the advantageous characteristics of the above de-
scribed joint according to the invention will be fully
shown with particular reference to the construction of a
structural system with frames arranged according to an
extensive texture, fully satisfying the requirements men-
tioned in the introductory part.
[0029] Figure 5 represents a texture established in
advance according to what is requested, depending on
the structural configuration to be reconstituted, in this
case a simple wall. The texture, basically a double net
of generically rectangular meshes, one for each face of
the wall, interconnected in correspondence to the verti-
ces, is represented with dashed lines and indicated at R.
[0030] An extensive framework can therefore be de-
veloped, following the texture R, by repetition of single
three-dimensional frames, wherein the beams, now in-
dicated at T, and the tubular traverses 19 are mutually
connected by nodal joints according to the invention.
Therefore, this single frame is a sort of minimum unit or
module by repetition of which the structure can increase
itself. In fact, the figure represents a module adjacent to
a corner of the wall. In addition to the beams T, the mod-
ule comprises four joints for each face of the wall, re-
spectively joined by traverses 19, all according to a con-
figuration which, in the example, is basically parallele-
piped with a trapezium base, in which the beams T de-
fine the faces of the wall, and the traverses 19 are ar-
ranged in the direction of the thickness.
[0031] The joints of the module in figure 5 basically
correspond to the one in figures 3 and 4. Figure 6 rep-
resents in greater detail two joints mutually joined by a
tubular traverse 19. However, in this case, according to
an embodiment already envisaged, it is the traverse it-
self which defines the core of the joints, and the semi-
elements 4, which compose the collars 2 of the same
joints, are directly locked onto the traverse.
[0032] The previously mentioned various elements of

nuts and bolts are also partially represented in the same
figure 6, amongst which, in particular, bolts 20 for fas-
tening arms 3, pieces 11 and wings 21, and bolts 22 for
the mutual connection of the two semi-elements 4 of the
collars 2, now with interposed shaped spacers 13.
Screws 23 are also visible, which prevent the reciprocal
sliding between the same semi-elements 4 and the
traverse 19, thanks to the holes 6 this time formed di-
rectly in the traverse.
[0033] The depth of the collars 2 and the connections
with the screw elements 20 and 22 show that they can
transmit flexural stresses to the traverse, and so in the
various planes defined by the same traverse 19 with re-
spective beams T. Therefore, further mutual rigid con-
nections are developed between the various elements
of the texture, the whole assembly being generally
equivalent to a three-dimensional frame.
[0034] With simple constructive variations, the joint
according to the invention may suit any type of angle
between the beams. Figure 7 represents joints in a con-
figuration similar to the one in figure 6, wherein it is pos-
sible to follow a corner edge such as the one determined
by the texture in figure 5, thanks to a suitable shaping
of the collars 2 and wings 21, and if necessary - and as
represented here - of the ends of the tubular traverses
19.
[0035] The adaptability of the joint to the different an-
gle between the beams and/or the traverses appears
even more clearly if reference is made to figure 11,
wherein the structure reconstitutes a portion of a circular
vault with a given thickness, using joints that are refer-
able to those previously represented in figure 7. It can
be appreciated that in this case the section of the
traverses 19 may not be constant, in other words it may
taper moving from the outside towards the inside of the
vault. Moreover, the joints can take on different config-
urations from one side to the other, in response to a var-
iation of construction details, for example if rectilinear or
curved beams are used.
[0036] By suitably adapting the opening angles of the
various arms 3, regulating the shape of the collars on
the terminals of the traverse, and again adjusting the
angle of incidence of the wings 21 in relation to the cen-
tral axis of the collars (on an axial plane and on a dia-
metric plane), it is nonetheless possible to obtain corner
edges with the most varied angles.
[0037] It is clear from the above that the framework
according to the invention is particularly suitable for ex-
tensively following the conformation of practically gener-
ic masonry structures, and therefore for being used in
association with them, not only in new buildings, but also
in pre-existing structures.
[0038] In fact, with reference to figure 8, if a masonry
wall P has to be consolidated, a particularly simple pro-
cedure permits to associate to the same wall P beams
T arranged on the two faces of the wall according to a
predetermined texture (possibly housed in grooves
formed in the wall to this purpose), with the traverses 19
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inserted in through holes F formed between the faces
to join the beams extending on the surface. The result
is immediately comprehensible from the same figure 9,
in which the surface beams were then also hidden by a
cover L.
[0039] This assembly mounting steps are assisted by
the characteristics of the system according to the inven-
tion, in that the framework can easily adapt to wall struc-
tures of any shape and development, and with its re-
duced size, both with regard to the section of the beams
and the dimensions of the nodal joints, it can be inserted
in the wall without compromising its continuity and in-
trinsic stability. Moreover, the joints can also be assem-
bled by working from the outside of the wall, with tech-
niques that are compatible with the limitations deter-
mined by the presence of the wall itself.
[0040] As can be seen from the schematic example
in figure 9, the succession of the framework modules,
which are all the same or even different from one anoth-
er, will enable the obtainment of extensive textures R
having the most varied configurations, and consequent-
ly reproducing the development and the structure of the
walls of a building E, whatever their thickness, planimet-
ric or altimetrical development. It is also clear that any
textures used in basically similar ways provide for a di-
mensional consistency of the various components of the
structure, including joints, which consequently can be
generally and essentially repeated. Figure 10 also
shows how the framework, along with the masonry wall,
can easily relate to the ground or to other underpinning
structures S, being concealed in them or leaning against
them. The presence of the frame does not pose any par-
ticular obstacle to the realisation of these underpinning
structures.
[0041] From the examples of level or angled walls dis-
cussed so far, basically making use of parallelepiped
modules, or from the example of a vault structure, such
as the one defined by the modules of the framework in
figure 11, basically with a truncated pyramid shape (and
nonetheless assembled on the basis of a joint analo-
gous to the previous examples), it is clear that the frame-
work can follow and reconstruct different configurations,
which are defined by - and expand by way of - succes-
sive three-dimensional modules.
[0042] Even more generally speaking, the structure
can be developed according to a surface that is essen-
tially lacking in thickness (in other words without actual
traverses, as previously shown with the examples in fig-
ures 3 and 4), with or without auxiliary panels, in all cas-
es the shape of the structure itself being nonetheless
the result of a succession of generic frame modules.
Moreover, there is the possibility for some parts of the
structure to shift from a bi-dimensional configuration to
a three-dimensional one (by adjusting the length of the
traverses and/or doubling the structure), for example in
areas where the greatest stresses are generated, in-
creasing the thickness of the structure locally and at will.
In practice, part of the structure will be set up with a bi-

dimensional development via joints configured as in fig-
ure 3, and part three-dimensionally with a configuration
such as the one in figure 6, all connected by beams and
joints of a suitable construction.
[0043] On the other hand, the freedom and versatility
with which it is possible to configure the structure ac-
cording to the invention is practically total, as can be
seen from figure 12, which shows how the structure, and
in particular the joint, can easily copy a net-like texture
R, typical of massive metal skeleton covers, via pyram-
idal modules with a square base, using joints configured
as in the first example, that is the one in figures 1 and 2.
[0044] Now, with reference to the figures from 13 to
16, the nodal joint according to the invention makes it
possible to extend and reconfigure the structure at a lat-
er time and always with maximum flexibility, both in gen-
eral terms and in case of association with masonry
walls. Besides the previously mentioned option of ar-
ranging rod members along a diagonal directions by us-
ing elements such as the brackets 14 or the like, it is
noticeable from figure 13 that a framework previously
formed can be extended in the direction of the axes of
joints, by coaxially engaging in the traverses 19 (or
cores 1) that are already installed, additional traverses
19 with a suitable section in relation with the available
cavity. In this way - basically - the extension of the first
traverse is prolonged, and a support is provided for
mounting one (as in the example) or more supplemen-
tary levels of beams T.
[0045] Besides locally following subsequent thicken-
ings of a wall, this last possibility can clearly be exploited
both for enlargements and for strengthening, of a per-
manent or temporary nature. In any case, the subse-
quent intervention leaves the existing structure unal-
tered, and can be carried out without any kind of dis-
mantling or demolition.
[0046] Other similar examples are shown in the fig-
ures from 14 to 16. In particular, figures 14 and 15 rep-
resent (in an exploded assembly and in the final config-
uration of installation, respectively) a temporary consol-
idation realised according to a modification to the origi-
nal configuration of the skeleton. A tubular traverse 19
engages with, and becomes the connection between,
three cores 1 of respective joints. These joints are thus
arranged in close axial succession, and the various lev-
els of beams T converging to the joints, overlap each
other forming a structure which is tripled if compared
with a hypothetical, original single structure (in the same
way it is possible to increase the load bearing capacity
of an existing skeleton). This original structure can also
be dismantled without the whole construction losing its
effectiveness, and it can subsequently be restored, for
example with different texture or beams.
[0047] The doubled configuration in figure 16 is again
basically similar to those just seen. However, it is pos-
sible to note how the pieces 11 are made available as
pairs of terminal elements projecting axially from an ac-
tual beam T' with a quadrilateral section. Moreover, it is
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possible to see that the joint allows enlargements, in oth-
er words extensions of the structure, also on the same
planes over which it is already extended.
[0048] With reference then to figures 17 and 18, these
illustrate other possibilities of development or useful em-
ployment of the framework, again made possible by the
axially hollow shape of the core 1 and/or by the tubular
traverse 19 of the joint. In figure 17, again on the basis
of a joint similar to the one in the previous figures, in a
structure associated with a masonry wall portion, it can
be observed that the core 1 is equipped with a plug 24,
that can be locked inside it by a fastening system similar
to the screws 23 mentioned above (not represented
here), defining seats 25 for inserting bars 26 that can be
used as a support for setting up temporary scaffolding
or as reference for auxiliary guide systems, e.g. for form-
ing grooves or passages on the wall structure with which
the framework can be coupled.
[0049] Figure 18 shows that the core of the joint can
directly be made up in a composite form, if necessary
with tubular portions, provided they ensure the presence
of terminal cavities, so that there can be carried out the
engagement techniques according to what is described
above. It has to be stressed, in particular, that a generic
traverse can be made up by means of two transversal
elements 28, here with a tubular shape and triangular
section, with axes out of alignment in relation to the joint.
[0050] The two aforesaid transversal elements 28
comprise terminal tails 27, whose axes are instead par-
allel to that of the joint. In this case, two more tails 27
are added in the joint itself so as to suitably fill the en-
gagement section to be locked by the collar, and even-
tually a single tubular end portion is obtained from which
two (or more) transversal elements 28 irradiate, oblique-
ly in relation to the axis of the joint, with a variable incli-
nation depending on the need (always with a view to
adapting the framework to diverse structural needs).
[0051] From the same figure 18 and from the previous
figure 17 it will be apparent that the cavity of the core 1
can receive plug elements with different configurations,
for example in the shape of a cross (or other similar
ones) also intended solely for purposes of stiffening.
These integrations and reinforcements, even if limited
to the core, and consequently to the interior of the joint,
are possible at any time, fully reflecting the aims of mod-
ularity and modifiability of the joint itself and the struc-
ture. In a more general sense, but in the same way, it is
possible to insert and connect projecting parts and
beams of other structures or use the cavity for the pas-
sage of still different elements.
[0052] Thus, although the tubular shape is considered
preferable for obvious reasons of lightness and produc-
tive economy, both the cores 1 and the traverses 19 can
generally also have other structures, in other words be
created integrally with plugs of various configurations
and of a different nature, or be obtained in different ways
and with different materials. For example, the traverses
can have central regions similar to the reinforcement

frames for concrete.
[0053] From all of the above described examples, it is
clear that the invention fully attains the stated objects,
by providing a system which, with a relatively limited
number of standardizable components, makes it possi-
ble to build load bearing frameworks, composing them
module after module, the frameworks being capable of
working both autonomously and in association with wall
structures, nonetheless preserving the individual specif-
ic features of modifiability, with a versatility of use and
an adaptability to the specific structural needs without
comparisons in the prior art.
[0054] Even when the installation of the framework
has been completed, also in the presence of masonry
parts, the easy accessibility to the beams and the con-
nections of the joints is guaranteed, since they remain
nonetheless both arranged near the outside; that is, it is
possible to work on the components, without operations
of disassembly, with the object of achieving further ex-
pansions, consolidations and modifications of the
framework, which can also be carried out without any
substantial interruptions in the load bearing function,
thanks of the previously described techniques for
strengthening the structure.
[0055] The encumber and weight of the nodal ele-
ments and the beams is negligible and so, as previously
mentioned, they do not hinder the execution of works
simultaneous or subsequent to their first installation; al-
so thanks to the above indicated operative possibilities
and exploitations, it is therefore also easy to work in re-
strained spaces, and plan restoration in different ways,
for example with extensive and progressive interven-
tions or in areas to be rejoined successively, as well as
with basically reversible methods.
[0056] Although the feasibility with relatively econom-
ic ordinary working, such as workshop cold working on
commercial metal materials represents an advanta-
geous possibility offered by the invention, it is clear that
there is no limitation regarding the material and working
techniques that can be used.
[0057] A multiplicity of variations, dictated by the flex-
ibility and versatility guaranteed by the joint according
to the invention can be applied beyond what is proposed
in the previously described examples. For further exem-
plification, with reference to the figures 19 and 20, it is
to be noted how, as in any case already stated, it is pos-
sible to satisfy the need to connect generically oriented
beams (in this case coplanarly arranged) by opportunely
shaping the cross section of the core 1, which can for
example take on a generically irregular polygon config-
uration, such as those of the aforesaid figures.
[0058] In response to this, the shape of the collar 2,
or the shape of the relative semi-element components
4 will undergo modifications, and with this the number
and angle of the wings 21 - in this case six wings are
used - and lastly the shape and angular opening of the
arms 3. With regard to this last point, it is possible to see
how the arms 3 that are sharper (in other words with a
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more acute angle), have a composite structure rather
than tubular, in particular formed by two parallel bands
30 joined by a series of transversal blocks 31. The end
segments 3a are inserted into pieces 11 that are now
tubular, but equivalent cavities for engagement with the
end segments 3a can generally be provided by the
beams with other structural devices.
[0059] Brackets 14 with various conformations can be
seen, with holes 15 for connecting auxiliary diagonal
bars, or for inserting pins 29 fixed with screws 33 or other
similar ways. The pins 29, having a suitable thickness
for providing an abutment to the arms 3, can assist in
transmitting the rotation from the collars 2 to the core 1
and vice versa.
[0060] Finally, it can be deduced that no orthogonality
or specific regularity is needed between the axis of the
core and those of the beams, and nor are there any par-
ticular limits to their number. Furthermore, the great
modularity and multiplicity of functions that the joint ex-
hibits permit the very modifiability of the whole structure.
[0061] If a transmission of flexural stress is not re-
quired between two or more adjacent beams, the rele-
vant arms 3 can be omitted, thus exploiting the fact that
the joint is composed of different elements. In this re-
gard, if vice versa resort is made to hollow end segments
3a of one same arm, and to open pieces 11 are, it will
also be easy to insert one diagonal connection thereof
afterwards, and consequently to strengthen the single
arm 3.
[0062] By means of the spacers 13 it is possible to
adapt wings and collars to the distance between the
pieces 11 of a beam. The joint restores the continuity
between the coplanar beams which converge there, so
with appropriate texture and appropriate traverse sec-
tions, even when the structure is extended in the three
dimensions, it can basically realise an overall grid of
beams. The same structures can be realised and mod-
ified according to the most various needs, also and
above all thanks to the adaptability of the joint according
to the present invention.
[0063] The various proposed examples of modifica-
tion, expansion or other, which refer to frame-like struc-
tures, can likewise be repeated in latticework, or even
independently from a predetermined texture. The vari-
ous constructive solutions can basically be combined
with each other making the joint suitable at best for any
particular circumstance of use. Finally, apart from being
applied to the structures that have been referred to, with
frames or lattices, the joint preserves its own character-
istics and functionalities even if used in structures of an-
other type, even not of a composite kind.
[0064] Other variations and/or modifications can be
brought to the modular system and joint for the construc-
tion of extensive frameworks according to the present
invention, without for this reason departing from the
scope of the invention itself, as defined by the appended
claims.

Claims

1. A system for the construction of a extensive frame-
work joining a plurality of linear elements (T) by
means of connecting joints of the ends of the linear
elements (T), characterised in that at least the fol-
lowing components are used: shaped pieces (11)
associated or to be associated to said linear ele-
ments (T) so as to project longitudinally from the
ends of the same; in order to form each of said
joints, a tubular core (1) with a polygonal section
defining a completely free internal cavity and longi-
tudinal corner edges, to be arranged so that the ax-
es of the linear elements (T) converging in the joint
substantially meet respective corner edges and the
longitudinal axis (X) of said core (1), one or more
collars (2), which take the polygonal form of said
core (1), and thus with a corresponding number of
longitudinal corner edges, to be tightened around
the core and provided with substantially plate-
shaped wings (21) projecting radially from respec-
tive corner edges, one for each of the linear ele-
ments (T) converging in the joint, and substantially
C-shaped arms (3) to be arranged on the outside of
said one or more collars, each between two con-
secutive wings (21), with the concavity facing the
outside, end segments (3a) of said arms being
placed against respective wings (21) and engaged
with said pieces (11) of said linear elements (T) and
with said wings (21).

2. The system according to claim 1, further comprising
tubular traverses (19) with a polygonal section cor-
responding to that of said core (1), for coaxially join-
ing a joint to one or more further joints, each of said
traverses (19) being engaged coaxially in the tubu-
lar cores (1) of the joints or replacing said cores (1)
so as to join, and be shared by, said joints.

3. The system according to claim 1 or 2, wherein cav-
ities are defined by the ends of said pieces (11) for
coaxially engaging the end segments (3a) of said
arms (3).

4. The system according to any of the previous claims,
wherein said collar (2) is composed of two semi-col-
lar elements (4), which are mutually connected with
screw means (20), so as to lock around said core
(1).

5. The system according to claim 4, wherein said
semi-collar elements (4) each comprise a central
gut-like portion (4a), congruent in relation to the ex-
ternal surface of the tubular core (1) on which they
are to be tightened, and plates (4b, 4c) protruding
integrally in a substantially radial manner from said
central portion (4a) in order to define said wings
(21).
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6. The system according to any of the previous claims,
wherein said collar (2) is fastened onto said core (1)
with screw means (23), radially inserted in holes (7,
6) formed to this purpose respectively in said collar
(2) and in said core (1) and/or said traverse (19),
external abutment slabs (32) for said screw means
(23) also being arranged in correspondence with
said holes (7), in order to avoid the protruding of
said screw means (23) inside the internal cavity of
said core (1) and/or of said traverse (19).

7. The system according to any of the previous claims,
wherein screw elements (20) are used to secure
said arms (3) to the assembly of said core (1) and
said collar (2), and at the same time to said pieces
(11) of said linear elements, said screw elements
(20) being inserted through holes (8, 9, 12) formed
in said arms (3), in said wings (21) of said collar (2),
and in said pieces (11).

8. The system according to any of the previous claims,
wherein stop plaques (10) are arranged on said
wings (21) for stopping the ends of said pieces (11).

9. The system according to any of the previous claims,
wherein said pieces (11) are integrally defined by
said linear elements (T).

10. The system according to any of the previous claims,
wherein said wings (21) are shaped and angled in
relation to said collar (2) depending on the angle of
incidence of said linear elements (T) on the joint.

11. The system according to any of the previous claims,
further comprising U shaped brackets (14), for con-
nection on the outside of said collar (2) in the space
between two consecutive wings (21), holes (15) be-
ing formed in said brackets (14) for fixing additional
rod members to the joint.

12. The system according to claim 11, wherein said
holes (15) of said brackets accommodate abutment
pins (29) for the abutment of said arms (3).

13. The system according to any of the claims from 2
to 12, further comprising plugs (24) to be locked in
respective cores (1) or tubular traverses (19), said
plugs defining seats (25) for inserting bars (26) or
auxiliary supports.

14. The system according to any of the previous claims,
wherein said traverses (19) comprise elements
(28), whose axes are angled in relation to the axis
of the joint, with terminal tails (27) to be inserted and
locked in respective cores (1) or collars (2).

15. The system according to any of the claims from 2
to 14, wherein said extensive framework formed by

said linear elements (T) and said joints is developed
following a texture (R) that spreads over two oppo-
site faces of a wall structure, said traverses (19) be-
ing arranged in the direction of the thickness of the
wall.

16. The system according to any of the previous claims,
wherein said arms (3) are formed by tubular struc-
tures with a circular or elliptic section.

17. Connecting joint for connecting the ends of linear
elements (T), said linear elements (T) comprising
shaped pieces (11) projecting longitudinally from
said ends, characterised in that it comprises: a tu-
bular core (1) with a polygonal section defining a
completely free internal cavity and longitudinal cor-
ner edges, to be arranged so that the axes of the
linear elements (T) converging in the joint substan-
tially meet respective corner edges and the longitu-
dinal axis (X) of said core (1), one or more collars
(2), which take the polygonal form of said core (1),
and thus with a corresponding number of longitudi-
nal corner edges, to be tightened around the core
and provided with substantially plate-shaped wings
(21) projecting radially from respective corner edg-
es, one for each of the linear elements (T) converg-
ing in the joint, and substantially C-shaped arms (3)
to be arranged on the outside of said one or more
collars, each between two consecutive wings (21),
with the concavity facing the outside, end segments
(3a) of said arms being placed against respective
wings (21) and engaged with said pieces (11) of said
linear elements (T) and with said wings (21).

18. The joint according to claim 17, wherein a tubular
traverse (19) with a polygonal section correspond-
ing to that of said core (1) replaces said core (1) or
is engaged coaxially therewith, for coaxially joining
a joint to one or more other joints.

19. The joint according to claim 17 or 18, wherein cav-
ities are defined by the ends of said pieces (11) for
coaxially engaging the end segments (3a) of said
arms (3).

20. The joint according to any of the claims from 17 to
19, wherein said collar (2) is composed of two semi-
collar elements (4), which are mutually connected
with screw means (20), so as to lock around said
core (1).

21. The joint according to claim 20, wherein said semi-
collar elements (4) each comprise a central gut-like
portion (4a), congruent in relation to the external
surface of the tubular core (1) on which they are to
be tightened, and plates (4b, 4c) protruding integral-
ly in a substantially radial manner from said central
portion (4a) in order to define said wings (21).
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22. The joint according to any of the claims from 17 to
21, wherein said collar (2) is fastened onto said core
(1) with screw means (23), radially inserted in holes
(7, 6) formed to this purpose respectively in said col-
lar (2) and in said core (1) and/or said traverse (19),
external abutment slabs (32) for said screw means
(23) also being arranged in correspondence with
said holes (7), in order to avoid the protruding of
said screw means (23) inside the internal cavity of
said core (1) and/or of said traverse (19).

23. The joint according to any of the claims from 17 to
22, wherein screw elements (20) are used to secure
said arms (3) to the assembly of said core (1) and
said collar (2), and at the same time to said pieces
(11) of said linear elements, said screw elements
(20) being inserted through holes (8, 9, 12) formed
in said arms (3), in said wings (21) of said collar (2),
and in said pieces (11).

24. The joint according to any of the claims from 17 to
23, wherein stop plaques (10) are arranged on said
wings (21) for stopping the ends of said pieces (11).

25. The joint according to any of the claims from 17 to
24, wherein said wings (21) are shaped and angled
in relation to said collar (2) depending on the angle
of incidence of said linear elements (T) on the joint.

26. The joint according to any of the claims from 17 to
25, further comprising U shaped brackets (14), for
connection on the outside of said collar (2) in the
space between two consecutive wings (21), holes
(15) being formed in said brackets (14) for fixing ad-
ditional rod members to the joint.

27. The joint according to claim 26, wherein said holes
(15) of said brackets (14) accommodate abutment
pins (29) for the abutment of said arms (3).

28. The joint according to any of the claims from 18 to
27, also comprising a plug (24) locked inside said
core (1) and/or tubular traverse (19) and defining
seats (25) for inserting bars (26) or auxiliary sup-
ports.

29. The joint according to any of the claims from 17 to
28, wherein said arms (3) are formed by tubular
structures with a circular or elliptic section.
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