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(57) ABSTRACT 

A structural element for the realization of three-dimensional 
constructions, consisting of a generally planar tripod-shaped 
body, With three equidistant arms Whose free ends are 
adapted to be deviated angularly for their union With the free 
ends of the arms of similar tripod bodies in such a Way as to 
form an approximately spherical grid structures. 



Patent Application Publication Mar. 8, 2007 Sheet 1 0f 9 US 2007/0054588 A1 

FIG. 1 



Patent Application Publication Mar. 8, 2007 Sheet 2 0f 9 US 2007/0054588 A1 

FIG. 3 

4 

‘ 2c 2 

2d // 
v 2a 

2d 2b 

2d 

4 2c 

( / 

4 



Patent Application Publication Mar. 8, 2007 Sheet 3 0f 9 US 2007/0054588 A1 

FIG. 6 

c 5 1 
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FIG. 9 
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TRIPOD SHAPED STRUCTURAL ELEMENT AND 
GRID STRUCTURE OBTAINABLE THEREWITH 

FIELD OF THE INVENTION 

[0001] The present invention relates to a structural ele 
ment for obtaining three-dimensional constructions. 

SUMMARY OF THE INVENTION 

[0002] The object of the invention is to make available a 
structural element having a particularly simple and economi 
cal con?guration from the constructional point of vieW, and 
at the same time capable of being effectively used for the 
composition of grid structures, also complex ones, both in 
the ?eld of three-dimensional construction games, and in the 
civil and industrial ?eld. 

[0003] An additional object of the invention is to provide 
a structural element able to be coupled in simple and rapid 
fashion With similar structural elements to form three 
dimensional grid structures With high intrinsic strength. 

[0004] These and other objects are achieved according to 
the invention by means of a structural element that is 
essentially characterised in that it consists of a body in the 
form of a generally planar tripod, With three equidistant arms 
Whose free ends are arranged to be angularly deviated from 
a same side relative to the general plane of the tripod body 
to achieve their union With the free ends of the arms of 
similar tripod bodies in order to form an approximately 
spherical grid structure. 

[0005] As shall become readily apparent, said grid struc 
ture is generated by the union of eight of the aforesaid 
structural elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Additional characteristics shall become readily 
apparent from the description that folloWs With reference to 
the accompanying draWings, provided purely by Way of non 
limiting example, in Which: 

[0007] FIG. 1 is a plan vieW of a tripod structural element 
of a ?rst type according to the invention, 

[0008] FIG. 2 is a perspective vieW of FIG. 1, 

[0009] FIG. 3 is a plan vieW of a tripod structural element 
of a second type according to the invention, 

[0010] FIG. 4 is a perspective vieW of FIG. 3, 

[0011] FIG. 5 is a perspective vieW in reduced scale Which 
shoWs a grid structure formed by the union of eight tripod 
structural elements according to the invention, 

[0012] FIG. 6 is a lateral elevation vieW, partial and in 
enlarged scale, shoWing a detail of the union betWeen a 
structural element of the ?rst type (FIGS. 1 and 2) and a 
structural element of the second type (FIGS. 3 and 4) to 
obtain the grid structure of FIG. 5, 

[0013] FIG. 7 shoWs a tripod structural element of a third 
type according to the invention, 

[0014] FIG. 8 is a perspective schematic vieW of a junction 
element, shoWn in an open con?guration, usable for the 
mutual union of grid structures according to FIG. 5, 
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[0015] FIG. 9 is a perspective vieW of FIG. 8, shoWing the 
junction element of FIG. 8 in a closed condition, 

[0016] FIGS. 10 and 11 are perspective and plan vieWs, 
respectively, shoWing an alternative embodiment of the 
tripod structural element according to the invention, 

[0017] FIGS. 12 and 13 are perspective and plan vieWs, 
respectively, shoWing a further alternative embodiment of 
the tripod structural element according to the invention, 

[0018] FIGS. 14 and 15 are perspective and plan vieWs, 
respectively, shoWing another alternative embodiment of the 
tripod structural element according to the invention, 

[0019] FIGS. 16 and 17 are perspective and plan vieWs, 
respectively, shoWing still a further alternative embodiment 
of the tripod structural element according to the invention, 

[0020] FIGS. 18 and 19 are perspective and plan vieWs, 
respectively, shoWing a ?rst spacer element employable With 
the grid structure according to the invention, 

[0021] FIGS. 20 and 21 are perspective and plan vieWs, 
respectively, shoWing a second spacer element employable 
With the grid structure according to the invention, and 

[0022] FIGS. 22 and 23 are perspective and plan vieWs, 
respectively, shoWing a third spacer element employable 
With the grid structure according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] FIGS. 1, 2 and 3, 4 shoW the structural element 
according to the invention respectively of a ?rst and of a 
second type: as Will be shoWn hereafter, they have such a 
conformation as to be able to be mutually connected to 
generate grid structure that isiso to speak4elementary, in 
turn connectable With identical grid structures to form 
complex three-dimensional constructions. 

[0024] The structural element of the ?rst type, globally 
designated in FIGS. 1 and 2 With the reference 1, and the 
structural element of the second type designated in FIGS. 3 
and 4 With the reference 2 have a general con?guration that 
is identical With the exception of the details highlighted 
farther on. 

[0025] Each structural element 1,2 consists of a body in 
the form of a generally planar tripod, having three angularly 
equidistant arms 1a, 2a Which extend from a central part 1b, 
2b. This central part is preferably, butias Will be shoWni 
not necessarily holloW, and the arms 1a, 211 can be at least 
partially holloW. 

[0026] Each arm 1a, 211 has a respective free end 10, 2c, 
opposite to the central part 1b, 2b, Which is arranged to be 
deviated angularly relative to the general plane of the tripod 
body. 

[0027] This angular deviation is made possible by the fact 
that the free ends 10, 2c of the arms 1a, 2a are elastically 
deformable, or rather elastically foldable. This is obtained 
either simply thanks to the elasticity of the arms or more 
conveniently, as in the case of illustrated example, thanks to 
the fact that each free end 10, 2c is connected to the 
respective arm 1a, 2a through a narroWed cross section 1d, 
2d Which de?nes a folding line. If the structural elements 1 
and 2 are to embody a three-dimensional construction game, 
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they Will be advantageously formed by moulding of a 
thermoplastic material: in this case, the narrowed sections 
1d, 2d Will in practice constitute ?exible hinges. 

[0028] Naturally, the structural elements 1, 2 can be pro 
duced with different materials, for example elastomers or 
therrnosetting materials and even metallic materials, such as 
light alloys, or high strength composite materials, particu 
larly if the structural elements 1 and 2 are destined to build 
industrial or civil structures (beams, trestles, cranes, ?oating 
structures, impact-resistant panels, protective shells, sign 
posts, ladders and meZZanine ?oors, load-bearing structures 
for industrial and sporting buildings, roofs for greenhouses 
and roofs in general, roof elements and composite beams, 
etc.). 

[0029] In any case, for the reasons Which shall be set out 
beloW, the angular deviation of the free ends 10, 2c of the 
three arms 1a, 2a of each structural element 1, 2 Will be in 
the same direction, i.e. at the same side relative to the 
general plane of the tripod body. 

[0030] The free ends 10, 2c of the arms 1a, 2a of the 
structural elements 1, 2 are preferably, but not necessarily, 
provided With formations for rapid mutual coupling. This 
arrangement is the chosen one if the structural elements are 
to constitute components for three-dimensional construction 
games, Whereas as shall be seen it is not normally provided 
if the structural elements are intended for the construction of 
civil and industrial structures. 

[0031] What distinguishes the structural element 1 from 
the structural element 2 is the conformation of said forma 
tions for rapid mutual coupling: in the case of the structural 
element 1, the formations consist of pairs of contiguous 
hook-like projections 3, facing the same Way relative to the 
general plane of the tripod structural element 1. In the case 
of the structural element 2 the free ends 20 are formed With 
a through opening 4 able to be engaged, by means of a set-in 
or snap-in coupling, by the hook-like projections 3. In this 
Way, each arm la of the structural element 1 can be coupled 
With an arm 2a of a respective structural element 2, and vice 
versa. Thanks to the capability for angular deviation of the 
free ends 10, 20, Which as stated in the case of the example 
illustrated in FIGS. 1, 2 and 3, 4 is made possible by the 
presence of the ?exible hinges 1d and 2d, four structural 
elements 1 can be joined to four structural elements 2, 
mutually coupling by means of the respective male and 
female formations 3, 4. This coupling is exempli?ed in FIG. 
6, With reference to one of the arms 1a of a structural 
element 1 and of the corresponding arm 2a of a contiguous 
structural element 2. 

[0032] In this Way, as a result of the mutual union betWeen 
the eight structural elements 1, 2, an elementary grid struc 
ture is obtained, With approximately spherical shape, des 
ignated by the reference number 5 in FIG. 5. The grid 
structure thus obtained has tWelve mutually equidistant 
nodal points, corresponding to the coupling areas betWeen 
the free ends 10 and 2c of the tWo groups of structural 
elements 1, 2. 

[0033] The so-called elementary grid structure 5 can in 
turn be connected to identical grid structures 5, eg With the 
aid of junction elements, Whereof one is designated by the 
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reference number 6 in FIGS. 8 and 9. This junction element 
9, Which can also be made of a single piece of moulded 
plastic material or similar material, consists of tWo parts 10, 
11 mutually articulated in book fashion around a ?exible 
hinge 12 and Whereof the ?rst one has a pair of projections 
With engaging teeth 13 able to be engaged in set-in or 
snap-in fashion into corresponding holloW recesses 14 of the 
second part, as a result of their mutual superposition in the 
manner shoWn in FIG. 9. 

[0034] In this Way, the elementary grid structures 5 
obtained as a result of the union of eight structural elements 
1, 2 can be mutually composed for the obtainment of 
complex three-dimensional constructions. 

[0035] As clari?ed above, the conformation of the struc 
tural elements 1 and 2 described With reference to the 
example illustrated in FIGS. 1, 2 and 3, 4 is provided purely 
by Way of example: Within the fundamental tripod structure, 
said structural elements can have different, and possibly also 
simpli?ed con?gurations, in particular if they are to be used 
to build grid structures for civil or industrial constructions, 
such as those listed above. In this case, each structural 
element 1, 2 may consist simply of a tripod body of the type 
illustrated by the reference number 15 in FIG. 7, the free 
ends 150 of Whose arms 15a projecting from the central 
element 15b may be joined to the free ends of similar 
elements 15 With traditional mechanical systems such as 
Welding, bolting and the like. In this case too, hoWever, the 
free ends 150 may be angularly deviated in such a Way that 
the mutual union betWeen the arms 15a of eight structural 
elements 15 Will generate an approximately spherical grid 
structure similar to the structure 5 of FIG. 5, and said grid 
structures may then be mutually connected (in this case also 
by means of conventional mechanical junction systems) to 
obtain complex three-dimensional grid constructions With 
high intrinsic strength. 

[0036] Further alternative embodiments of the tripod 
Which can be employed in the grid structure according to the 
invention are depicted in FIGS. 10 and 11, 12 and 13, 14 and 
15, 16 and 17. These embodiments differ from What has been 
previously disclosed, and from one another, only in connec 
tion With a different constructive arrangement, also as far as 
the formations for mutual rapid coupling are concerned, in 
addition to the fact of being provided With a generally non 
planar but slightly curved or convex con?guration, With 
their central part having a substantially spherical surface. 
Morever in these alternative embodiments the three arms are 
connected to the central part having a substantially spherical 
surface through elastically deformable intermediate sec 
tions. This enables an easier composition of the elementary 
grid structures formed by the mutual connection of the 
tripods. 

[0037] FIGS. 18 and 19, 20 and 21, 22 and 23 show 
different constructive arrangements of spacer members 
(respectively a tWo-Way straight con?guration, a tWo-Way 
angled con?guration and a four-Way cross con?guration) 
Which can be employed to build up complex grid structures 
deriving by the union of tWo or more elementary grid 
structures. 

[0038] Naturally, the construction details and the embodi 
ments may vary Widely from What is described and illus 
trated herein, Without thereby departing from the scope of 
the present invention as de?ned in the appended claims. 
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1. A structural element for the realization of three-dimen 
sional constructions, said element comprising a generally 
planar tripod-shaped body, With three equidistant arms 
Whose free ends are adapted to be deviated angularly at a 
same side relative to the general plane of the tripod body to 
connect With free ends of arms of similar tripod bodies in 
such a Way as to form an approximately spherical grid 
structure. 

2. Structural element as claimed in claim 1, Wherein said 
approximately spherical grid structure is generated by the 
union of eight of said structural elements. 

3. Structural element as claimed in claim 1, Wherein said 
free ends of the arms are elastically deformable for said 
angular deviation. 

4. Structural element as claimed in claim 1 Wherein said 
free ends are articulated in hinge fashion to said arms for 
said annular deviation. 

5. Structural element as claimed in claim 3 Wherein each 
of said free ends is connected to the respective arm through 
a narroWed section. 

6. Structural element as claimed in claim 5, Wherein said 
narroWed section consistes of a ?exible hinge. 

7. Structural element as claimed in claim 1 Wherein said 
free ends of said three arms of the tripod body have 
formation for mutual rapid coupling With the free ends of the 
arms of similar tripod bodies. 

8. Structural element as claimed in claim 7, Wherein said 
mutual coupling formations are of the set-in type. 

9. Structural element as claimed in claim 7, Wherein said 
mutual coupling formations are of the snap-in type. 

10. Structural element as claimed in claim 8 Wherein said 
mutual coupling formations include male and female 
engagement members. 
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11. Structural element as claimed in claim 10, Wherein 
said male engagement members include a pair of contiguous 
hook-like projections and said female engagement members 
include an opening Which can be engaged by said hook-like 
projections. 

12. Structural element as claimed in claim 1 Wherein said 
tripod-shaped body has a slightly convex con?guration. 

13. Structural element as claimed in claim 1 Wherein said 
element is made of a moulded thermoplastic or thermoset 
ting material, or of an elastomeric material, or of a high 
strength composite material, or of a metallic material. 

14. Grid structure comprising eight tripod structural ele 
ments as claimed in claim 1, the free ends of Whose arms are 
deviated angularly and are mutually joined in such a Way as 
to de?ne a body of approximately spherical shape With 
tWelve nodal points de?ned by the union of said free ends. 

15. Grid structure as claimed in claim 13, further com 
prising mutual junction elements for the union of said grid 
structure With identical grid structures to obtain complex 
three-dimensional constructions. 

16. A three-dimensional construction game comprising a 
plurality of structural elements for the construction of a grid 
structure comprising eight tripod structural elements as 
claimed in claim 1, the free ends of Whose arms are deviated 
angularly and are mutually joined in such a Way as to de?ne 
a body of approximately spherical shape With tWelve nodal 
points de?ned by the union of said free ends. 


