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Description

[0001] The present invention relates to a set of ele-
ments for assembling structures.

[0002] More specifically, the invention concerns a set
of the above kind employing magnetic elements having
different and suitable dimensions and ferromagnetic el-
ements, preferably ferromagnetic spheres.

[0003] Particularly, by the present set it is possible to
assemble tridimensional structures of every kind, even
of the crystallographic kind, both for playing and educa-
tional purposes, but also shapes for reproducing objects.
[0004] Itis already known the existence of systems to
be ableto realise tridimensional complex shapes or struc-
tures by elements that can be coupled magnetically. Par-
ticularly, as described in the GB patent N° 726328, mag-
netic elements exist not only with the simple NS (North-
South) polarity, but also with combined polarities NSN or
SNS, having different shapes, or others that can be cou-
pledin an original way to be able to create different struc-
tures.

[0005] Systemsare known, comprised of ferromagnet-
ic elements, or bars, and metallic spheres, providing in-
side, embedded, a magnet, thus allowing the realisation
oftridimensional structures, being it possible to represent
also some crystallographic shapes.

[0006] It is further known a system comprised of a set
of means including bar like elements, all havingthe same
length, said elements being each one comprised of two
magnets, one on each of the two ends, separated by a
ferromagnetic interspace, and of ferromagnetic spheres.
Said system allows to realise complex tridimensional
structures.

[0007] FR-A-2153792 and DE-A-3910304 describe
sets of elements for realising complex structures.
[0008] The problem that the present invention aims to
solve concerns the possibility of building a bigger variety
of tridimensional and crystallographic structures employ-
ing the minimum number of elements.

[0009] Furthermore, having at disposal magnetic ele-
ments, such bar like elements, and ferromagnetic ele-
ments, such spheres, it is an object of the present inven-
tion that of allowing to realise assemblies more stable
under the structural point of view, making it possible, in
this way, to assemble bigger and more complex assem-
blies.

[0010] It is therefore object of the present invention a
set of elements for assembling complex structures, com-
prising at least a plurality of first bar elements and a plu-
rality of second bar elements and a plurality of ferromag-
netic elements, saidfirstand second bar elements having
a different lengths, wherein said first and second bar el-
ements are magnetic elements and in that said second
length of the second bar elements corresponds to the
length of the diagonal of the square comprised of four
first bar elements as sides, coupled to each other in cor-
respondence of the corners of the square by four ferro-
magnetic elements, and or said second length of the sec-
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ond bar elements corresponds to a integral fraction of
the length of the diagonal of the square comprised of four
first bar elements as sides, coupled to each other in cor-
respondence of the corners of the square by four ferro-
magnetic elements, and or in that said second length of
the second bar elements is the half of the diagonal of the
square comprised of fourfirst bar elements as sides, cou-
pled to each other in correspondence of the corners of
the square by four ferromagnetic elements, minus one
of the main dimensions of said ferromagnetic element.
[0011] Particularly, said first and second lengths can
be determined in such a way that, using only two bar
elements, it is possible to realise many of the classic bi-
and tri- dimensional structures.

[0012] Preferably, according to the invention, the fer-
romagnetic elements have symmetrical tridimensional
shape.

[0013] Stillmore preferably, accordingto the invention,
the ferromagnetic elements have a spherical shape.
[0014] Advantageously, according to the invention,
said integral fraction can be half (1/2) of the diagonal.
[0015] Still according to the invention, said integral
fraction can be one third (1/3) of the diagonal,

[0016] Furthermore, according to the invention, said
integral fraction can be one fourth (1/4) of the diagonal.
[0017] Themaindimension of aferromagnetic element
can be comprised, for example in a parallelepiped ele-
ment, by one of the distances between opposite faces of
the geometrical figure.

[0018] Advantageously, according to the invention,
said main dimension is the diameter of the sphere.
[0019] Still according to the invention, said ferromag-
netic elements can be used both as vertex of the complex
figures and as coupling elements for said second bar
elements provided along said diagonals.

[0020] Furthermore, according to the invention, said
ferromagnetic elements can be used both as vertex of
the complex figures and as coupling elements of at least
two of said second bar elements, in such a way to couple
with the same second bar elements at the centre of com-
plex figures.

[0021] Preferably, according to the invention, main di-
mension of said ferromagnetic elements corresponds to
about (V3 - V2) times the length of the corner used to
create a complex figure, said corner length being the dis-
tance between the centres of the two ferromagnetic ele-
ments used.

[0022] Furthermore, according to the invention, the
above set of elements can provide second ferromagnetic
elements having dimensions different with respect to
those of the first ferromagnetic elements.

[0023] Still according to the invention, said second fer-
romagnetic elements are used as coupling elements for
said second bar elements provided along the diagonals
of the figures.

[0024] Furthermore, according to the invention, said
second ferromagnetic elements can be used as coupling
elements provided in such a way to couple at the centre
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of complex figures.

[0025] According to the invention, said first bar ele-
ments can have an octagonal cross-section.

[0026] According to the invention, said second bar el-
ements can have an octagonal cross-section.

[0027] Still according to the invention, said first bar el-
ements and/or said second bar elements can have an
outer cover, said cover does not cover the basis of the
bar element.

[0028] Furthermore, according to the invention, said
first bar elements and/or said second bar elements can
have an outer cover that can partially or completely in-
clude the basis, said cover being preferably comprised
of plastic material.

[0029] Preferably, according to the invention, the fer-
romagnetic elements are comptrised of steel.

[0030] The present invention will be now described,
forillustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 shows a first magnetic bar of a set according
to the invention;

figure 2 shows a second magnetic bar of a set ac-
cording to the invention having a length minor than
the first bar element;

figure 3 shows a spherical ferromagnetic material
element of a set according to the invention;

figure 4 shows the realisation of a square having a
diagonal realised by a single module;

figure 5 shows the realisation of a square having a
diagonal realised by to modules;

figure 6 shows the realisation of a square having a
diagonal realised by two modules and a coupling
spherical block; and

figure 7 shows the realisation of a centred face cube.

[0031] Making reference to figure 1, it can be seen a
magnetic bar 1 having a determined length. Said bar can
be eventually coated by plastic material, such as poly-
propylene, to protect the metallic material. Further, in
case under evaluation, the bar has an octagonal cross-
section.

[0032] Infigure 2 it can be observed a magnetic bar 2
equivalent to the magnetic bar 1, but characterised in
that it has a different length, that can be suitably calcu-
lated in order to obtain determined geometric figures.
[0033] Figure 3 shows a ferromagnetic coupling ele-
ment 3, in this case of spherical shape. Material to realise
said element can be for example steel.

[0034] Making reference to figure 4 it can be observed
the coupling of four magnetic modules 1 coupled in such
a way to realise a square, putting four spherical coupling
elements 3 into the corners. Two opposed vertexes are
coupled by a further magnetic module 4, thus realising
the diagonal of the same square. Assuming the dimen-
sion of the module 1 equalto /, ray of the coupling sphere
2 equal to rand the length of module 4 equal to a, the
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following relationship is obtained to realise the described
figure:

a=v2(l+2r)-2r

[0035] Figure 5 shows the same square described in
figure 1, comprised of four modules 1 and four spherical
coupling elements 3, having the diagonal comprised of
two elements 5 long the half of a single element 4, thus
creating a diagonal with two modules.

[0036] Figure 6 shows the same square shown in fig-
ures 4 and 5, comprised of four modules 1 and of four
spherical coupling elements 3, having a diagonal realised
by two modules 6 coupled by a central spherical coupling
element 3. In this way it is possible to realise more com-
plex shapes. Relationship between the dimension of the
module 6, indicated as b, and with respect to dimension
of module 1 and to the coupling element 3 (using the
same symbols indicated for figure 3):

b=v2/2 x (I+2r)-2r

figure 7 shows a centred face cube, the twelve corners
of which are realised by modules 1, coupled by eight
spherical coupling elements 3. Each corner of the cube
is coupled with a further coupling element 3 provided at
the centre of the same cube by the same module 7. Re-
lationship between length / of the corner created by mod-
ules 1, dimension rof the ray of the sphere of the coupling
element 3 and the dimension, indicated by c, of the ele-
ment 7 coupling the vertex at the centre of the cube, is:

c=(1+2r)/2 x (V3)-2r

[0037] if we want to consider the absolute dimensions
of an ideal cube, it is sufficient to subtract to the length
a and c of the bars, the amount 2r, taking into account
the finished dimension of the coupling element. In this
way, ratio between the distance of acornerandthe centre
of the cube, with respect to the same cube, is equal to
V3/2. Instead, if we wantto know the dimension of asingle
sphere to be used for all the vertexes, and to leave the
dimensions consequently determined, then the latter will
have a diameter equal to V32 times the length of the
absolute corner of the ideal cube corresponding to the
evaluated structure.

[0038] It is possible to realise the centred face cube
also using only modules 1, but using spherical coupling
elements 3 with a different diameter.

[0039] By the presentinnovation, it is possible to real-
ise assembly to play or to study, to represent crystallo-
graphic structures with a minimum number of elements,
making the same structures more resistant and obtaining
also economic advantages with respect to the number
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of elements to be used to realise complex elements.
[0040] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/orchanges can be introduced by those
skilled inthe art without departing fromthe relevant scope
as defined in the enclosed claims.

Claims

1. Asetofelementsforassemblingcomplexstructures,
comprising at least a plurality of first bar elements
(1) and a plurality of second bar elements and a plu-
rality of ferromagnetic elements (3), said first and
second bar elements having a different lengths,
characterised in that said first and second bar el-
ements are magnetic elements and in that said sec-
ond length of the second bar elements (4) corre-
sponds to the length of the diagonal of the square
comprised of fourfirstbar elements (1) as sides, cou-
pled to each other in correspondence of the corners
of the square by four ferromagnetic elements (3),
and or said second length of the second bar (5) el-
ements corresponds to a integral fraction of the
length of the diagonal of the square comprised of
fourfirstbar elements as sides, coupledto each other
in correspondence of the corners of the square by
four ferromagnetic elements (3), and or in that said
second length of the second bar (6) elements is the
half (1/2) of the diagonal of the square comprised of
four first bar elements (1) as sides, couple to each
otherin correspondence of the corners of the square
by four ferromagnetic elements (3), minus one of the
main dimensions of said ferromagnetic element (3).

2. Setofelementsaccordingtoclaim 1, characterised
in that the ferromagnetic elements have a symmet-
ric tridimensional shape.

3. Set of elements according to claim 1 or 2, charac-
terised in that the ferromagnetic elements (3) have
a spherical shape.

4. Setofelementsaccordingtoclaim 1, characterised
in that said integral fraction is half (1/2) of the diag-
onal.

5. Setofelementsaccordingtoclaim 1, characterised
in that said integral fraction is one third (1/3) of the
diagonal.

6. Setofelementsaccordingtoclaim 1, characterised
in that said integral fraction is one fourth (1/4) of the
diagonal.

7. Setofelementsaccordingtoclaim 1, characterised
in that said main dimension is the diameter of the
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10.

11.

12.

13.

14.

15.

16.

17.

sphere.

Set of elements according to claim 1, characterised
in that said ferromagnetic elements (3) are used
both as vertex of the complex figures and as coupling
elements for said second bar elements (2,6) provid-
ed along said diagonals.

Set of elements according to one of the preceding
claims 6 - 8, characterised in that said ferromag-
netic elements (3) are used both as vertex of the
complex figures and as coupling elements of at least
two of said second bar elements (2,6), in such a way
to couple with the same second bar elements (2,6)
at the centre of complex figures.

Set of elements according to claim 9, characterised
in that the main dimension of said ferromagnetic
elements (3) corresponds to about (v3 - V2) times
the length of the corner used to create a complex
figure, said corner length being the distance between
the centres of the two ferromagnetic elements used.

Set of elements according to one of the preceding
claims, characterised in that it provides second fer-
romagnetic elements (3) having dimensions different
with respect to those of the first ferromagnetic ele-
ments.

Set of elements according to claim 11, character-
ised in that said second ferromagnetic elements (3)
are used as coupling elements for said second bar
elements (2,4,6,7) provided along the diagonals of
the figures.

Set of elements according to claim 11 or 12, char-
acterised in that said second ferromagnetic ele-
ments (3) are used as coupling elements provided
in such a way to couple at the centre of complex
figures.

Set of elements according to one of the preceding
claims, characterised in that said first bar elements
(1) have an octagonal cross-section.

Set of elements according to one of the preceding
claims, characterised in that said second bar ele-
ments (2,4,6,7) have an octagonal cross-section.

Set of elements according to one of the preceding
claims, characterised in that said first bar elements
(1) and/or said second bar elements (2,4,6,7) have
an outer cover, said cover does not cover the basis
of the bar element.

Set of elements according to one of the preceding
claims 1 - 16, characterised in that said first bar
elements (1) and/or said second bar elements
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(2,4,6,7) can have an outer cover that can partially
or completely include the basis, said cover being
preferably comprised of plastic material.

Set of elements according to claim 17 or 18, char-
acterised in that, the ferromagnetic elements (3)
are comprised of steel.

Patentanspriiche

1.

Bausatz zum Zusammenbauen von komplexen
Strukturen, umfassend mindestens eine Vielzahl
von ersten Stabelementen (1) und eine Vielzahl von
zweiten Stabelementen und eine Vielzahl von ferro-
magnetischen Elementen (3), wobei die ersten und
zweiten Stabelemente unterschiedliche L&ngen ha-
ben, dadurch gekennzeichnet, dass die ersten
und zweiten Stabelemente magnetische Elemente
sind und dass die zweite L&nge der zweiten Stabele-
mente (4) der Lange der Diagonalen des Quadrats
entspricht, das aus vier ersten Stabelementen (1)
als Seiten besteht, die in Bezug auf die Ecken des
Quadrats durch vier ferromagnetische Elemente (3)
aneinander gekoppelt sind, und/oder diese zweite
Lange der zweiten Stabelemente (5) einem integra-
len Bruchteil der Lange der Diagonale des Quadrats
entspricht, das aus vier ersten Stabelementen als
Seiten besteht, die in Bezug auf die Ecken des Qua-
drats durch vier ferromagnetische Elemente (3) an-
einander gekoppelt sind, und/oder dass diese zweite
Lange der zweiten Stabelemente (6) die Hélfte (1/2)
der Diagonalen des Quadrats betragt, das aus vier
ersten Stabelementen (1) als Seiten besteht, die in
Bezug auf die Ecken des Quadrats durch vier ferro-
magnetische Elemente (3) aneinander gekoppelt
sind, minus eine der Hauptabmessungen von die-
sem ferromagnetischen Element (3).

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass die ferromagnetischen Elemente eine
symmetrische, dreidimensionale Form aufweisen.

Bausatz nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass die ferromagnetischen Elemente (3)
eine kugelférmige Form aufweisen.

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass dieser integrale Bruchteil die Halfte (1/2)
der Diagonalen ist.

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass dieser integrale Bruchteil ein Drittel (1/3)
der Diagonalen ist.

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass dieser integrale Bruchteil ein Viertel (1/4)
der Diagonalen ist.
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7.

10.

1.

12.

13.

14.

15.

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass diese Hauptabmessung der Durchmesser
der Kugel ist.

Bausatz nach Anspruch 1, dadurch gekennzeich-
net, dass diese ferromagnetischen Elemente (3) so-
wohl als Vertex der komplexen Figuren als auch als
Kopplungselemente flir diese zweiten Stabelemente
(2,6) verwendet werden, die entlang dieser Diago-
nalen bereitgestellt werden.

Bausatz nach einem der vorhergehenden Anspri-
che 6 - 8, dadurch gekennzeichnet, dass diese
ferromagnetischen Elemente (3) sowohl als Vertex
der komplexen Figuren als auch als Kopplungsele-
mente von mindestens zwei dieser zweiten Stabele-
mente (2, 6) verwendet werden, auf eine solche Wei-
se, dass sie mitden gleichen zweiten Stabelementen
(2, 6) in der Mitte der komplexen Figuren koppeln.

Bausatz nach Anspruch 9, dadurch gekennzeich-
net, dass die Hauptabmessung von diesen ferro-
magnetischen Elementen (3) etwa (V3 - V2) Mal der
Lange der Ecke entspricht, die verwendet wird, um
eine komplexe Figur zu erzeugen, wobei genannte
Eckenlange die Entfernung zwischen den Mittel-
punkten der beiden verwendeten ferromagneti-
schen Elemente ist.

Bausatz nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass er zweite fer-
romagnetische Elemente (3) bereitstellt, deren Ab-
messungen bezogen auf die der ersten ferromagne-
tischen Elemente unterschiedlich sind.

Bausatz nach Anspruch 11, dadurch gekennzeich-
net, dass diese zweiten ferromagnetischen Ele-
mente (3) als Kopplungselemente fiir diese zweiten
Stabelemente (2, 4, 6, 7) verwendet werden, die ent-
lang der Diagonalen der Figuren bereitgestellt wer-
den.

Bausatz nach Anspruch 11 oder 12, dadurch ge-
kennzeichnet, dass diese zweiten ferromagneti-
schen Elemente (3) als Kopplungselemente verwen-
det werden, wobei sie auf eine solche Weise bereit-
gestellt werden, dass sie in der Mitte der komplexen
Figuren koppeln.

Bausatz nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass diese ersten
Stabelemente (1) einen achteckigen Querschnitt
aufweisen.

Bausatz nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass diese zweiten
Stabelemente (2, 4, 6, 7) einen achteckigen Quer-
schnitt aufweisen.
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Bausatz nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass diese ersten
Stabelemente (1) und/oder diese zweiten Stabele-
mente (2,4, 6, 7) eine &uBere Bedeckung aufweisen,
wobei diese Bedeckung nicht den Boden des Sta-
belements bedeckt.

Bausatz nach einem der vorhergehenden Anspri-
che 1 - 16, dadurch gekennzeichnet, dass diese
ersten Stabelemente (1) und/oder diese zweiten
Stabelemente (2, 4, 6, 7) eine &uBere Bedeckung
aufweisenkdnnen, die teilweise oder vollstandig den
Boden einschlieBen kénnen, wobei diese Bedek-
kung vorzugsweise aus einem Kunststoffmaterial
besteht.

Bausatz nach Anspruch 17 oder 18, dadurch ge-
kennzeichnet, dass die ferromagnetischen Ele-
mente (3) aus Stahl bestehen.

Revendications

Ensemble d’éléments pour assembler des structu-
res complexes comprenant au moins une pluralité
de premiers éléments en barre (1) et une pluralité
de deuxiémes éléments en barre et une pluralité
d’éléments ferromagnétiques (3), lesdits premiers et
deuxiémes éléments en barre ayant des longueurs
différentes, caractérisé en ce que lesdits premiers
et deuxiemes éléments en barre sont des éléments
magnétiques et en ce que ladite deuxieme longueur
des deuxiemes éléments en barre (4) correspond a
la longueur de la diagonale du carré composé de
quatre premiers éléments en barre (1) comme c6tés,
raccordés les uns aux autres en correspondance des
coins du carré par quatre éléments ferromagnéti-
ques (3), etou la dite deuxiéme longueur des deuxie-
me éléments en barre (5) correspond a une fraction
entiére de lalongueur de la diagonale du carré com-
posé de quatre premiers éléments en barre comme
cOtés, raccordés les uns aux autres en correspon-
dance des coins du carré par quatre éléments fer-
romagnétiques (3), et ou en ce que ladite deuxieme
longueur des deuxiemes éléments en barre (6) est
la moitié (1/2) de la diagonale du carré composé de
quatre premiers éléments en barre (1) comme c6tés,
raccordés les uns aux autres en correspondance des
coins du carré par quatre éléments ferromagnéti-
ques (3), moins une des dimensions principales du-
dit élément ferromagnétique (3).

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce que les éléments ferromagnétiques
ont une forme tridimensionnelle symétrique.

Ensemble d’éléments selon la revendication 1 ou 2,
caractérisé en ce que les éléments ferromagnéti-
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10.

11.

12.

13.

10
ques (3) ont une forme sphérique.

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce que ladite fraction entiére est lamoi-
tié (1/2) de la diagonale.

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce queladite fraction entiére est le tiers
(1/3) de la diagonale.

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce que ladite fraction entiere est le
quart (1/4) de la diagonale.

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce que ladite dimension principale est
le diamétre de la sphére.

Ensemble d’éléments selon la revendication 1, ca-
ractérisé en ce que lesdits éléments ferromagné-
tiques (8) sont utilisés a la fois comme sommet des
figures du complexe et comme éléments de raccord
pour lesdits deuxiemes éléments en barre (2, 6) pré-
vus le long desdites diagonales.

Ensemble d’éléments selon une quelconque des
revendications 6 a 8 précédentes, caractérisé en
ce que lesdits éléments ferromagnétiques (3) sont
utilisés a la fois comme sommet des figures du com-
plexe et comme éléments de raccord d’au moins
deux desdits deuxiemes éléments en barre (2, 6),
afin de se raccorder avec les mémes deuxiémes élé-
ments en barre (2, 6) au centre des figures du com-
plexe.

Ensemble d’éléments selon la revendication 9, ca-
ractérisé en ce que la dimension principale desdits
éléments ferromagnétiques (3) correspond & envi-
ron (V3 a V/2) fois la longueur du coin utilisé pour
créer une figure de complexe, ladite longueur d’an-
gle étant la distance entre les centres des deux élé-
ments ferromagnétiques utilisés.

Ensemble d’éléments selon I'une quelconque des
revendication précédentes, caractérisé en ce qu’il
fournit des deuxiémes éléments ferromagnétiques
(3) ayant des dimensions différentes par rapport a
celles des premiers éléments ferromagnétiques.

Ensemble d’éléments selon la revendication 11, ca-
ractérisé en ce que lesdits deuxiemes éléments
ferromagnétiques (3) sont utilisés comme éléments
de raccord pour lesdits deuxiémes éléments ferro-
magnétiques (2, 4, 6, 7) fournis le long des diago-
nales des figures.

Ensemble d’éléments selon la revendication 11 ou
12, caractérisé en ce que lesdits deuxiemes élé-
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ments ferromagnétiques (3) sont utilisés comme él1é-
ments de raccord prévus de fagon a raccorder au
centre des figures du complexe.

Ensemble d’éléments selon I'une quelconque des
revendications précédentes, caractérisé en ce que
lesdits premiers éléments (1) ont une section trans-
versale octogonale.

Ensemble d’éléments selon 'une quelconque des
revendications précédentes, caractérisé en ce que
lesdits deuxiémes éléments en barre (2, 4, 6, 7) ont
une section transversale octogonale.

Ensemble d’éléments selon 'une quelconque des
revendications précédentes, caractérisé en ce que
lesdits premiers éléments en barre (1) et/ou lesdits
deuxiémes éléments en barre (2, 4, 6, 7) ont un re-
vétement extérieur, ledit revétement ne recouvrant
pas la base de I'élément en barre.

Ensemble d’éléments selon I'une quelconque des
revendications 1 & 16 précédentes, caractérisé en
ce que lesdits premiers éléments en barre (1) et/ou
lesdits deuxiémes éléments en barre (2, 4, 6, 7) peu-
ventavoirun revétement extérieur qui peut compren-
dre partiellement ou complétement la base, ledit re-
vétement étant de préférence composé d’'une ma-
tiére plastique.

Ensemble d’éléments selon la revendication 17 ou
18, caractérisé en ce que, les éléments ferroma-
gnétiques (3) sont composés d’acier.
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