-1 SET OF ELEMENTS FOR ASSEMBLI NG STRUCTURES The present invention rel ates
.to a set of elenents for assenbling structures. Mire specifically, the
i nvention concerns a set of the abdove kind enploying magnetic el enents

havi ng different ar&ETsOFta_tgmgijrmﬁimmgqll\i@r ﬂ;ﬁyﬁﬁigﬁgg el ement s,
preferably ferromagnetic spheres. Particularly, by the present set it is
possible to assenble tridinensional structures of every kind, even of the

cLystaliographic Tlhenqb,reéngtthiﬁv@hﬁbhayéfaﬁelsa&dd%dlké%@tbpnﬂbﬂﬁtm&ﬁ& b]yt al so
shapes for | jects. It is already known the existence o
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in the GBkjhatg 2 . etic elements exist not only with the

si npl e NS{( Nor ﬁ%'%ghﬁ%ﬁpggﬁgyem%ﬁs Havg, gﬁ%("’th%i Had ﬁﬁﬁﬁl\“ﬁt i es NSN or
SNS, havi fimgnsioasesnds faremagaetiot lebersentsat peeferdtsdy c demybathgnetien  ori gi nal
way to be sphefed, 0 create different structures. Systenms are known, conprised

of ferromagnetic elements, or bars, and netallic spheres, providing
i nsi de, embedded, Partigatarét , by tthespedseoti sy ithis pessiblatto cassEmble

tri di nensitfdishersdionit é’cﬁ.‘?ﬂ?t}l{é%? bf Qb\}'ewl Jard> 'eVehi b thé pé%gé,!{?,q? é@@cs b

crystallogrrﬁ:gh'c shapes. . is furth hown ‘a“system’c of a set of
neans in&d i%‘hb playingeprdnadusatignal purpasgs: ikt alse shapgshforsai d
el ement s réqwiodgcitiacdbjede, conpri sed of two magnets, one on each of the two
ends, separated b%{ .a.ferro r?nEtiB i nterspace, and of ferronmagnetic
spheres. Said sys éﬁna(i‘fqagﬁ QR daei edstenegl el systemsdadomble tatruct ures.
FR- A- 2153RglisendlidDReneiSAA0SEHp RS Shapss Sftanftufle BpntRnidtits §aki zi ng
conpl ex SEéHCﬁé’.r@&l’plér&]em%ﬁgtliceaqut hlgértitcrl}?arw, easlg n eslcr}i eegt Iir? r]thaezl rEB-t ° S(.)l Ve
patent N° 726328, magnetic 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 coupled in an
original way to be able to create different structures.
Systems are known, comprised of ferromagnetic elements,
or bars, and metallic spheres, providing inside, embedded, a magnet,
thus allowing the realisation of tridimensional structures, being it
possible to represent also some crystallographic shapes.
~ It is further known a system comprised of a set of means
including bar like elements, all having the 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.
- FR-A-2153792 and DE-A-3910304 describe sets of elements for realizing

/ complex structures,

The- problem that the Present invention aims to solve
concerns the pos_sibility of building a bigger variety of tridimensional
and crystailographic structures employing the minimum number of

. elements. -

. Furthermore, having at disposal magnetic elements, such bar i
llkt.?c elements, and ferromagnetic elements, such spheres, it is an
objt_act of the present invention 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 assemblies.



. concerns the possibility of building a bigger variety of tridinensional
-and crystall ographic structures enploying the m ni rum nunber of " el enents.
Furthernore, having at disposal magnetic el enents, such bar |ike elenents,
and ferromagnetic el enents, such spheres, it is an object of the present
~invention that of allowing to. realise assenblies nore stable under the
structural point of view, making it possible, in this way, to assenble
bi gger and nore ﬁonpl ex assenblies. 2 It is therefore object of the
present inventi orl MEEPretoies A trsrresepoipvention énst pirriemenipiiiesesenehiing: eamplex
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el enents, and of i fc tHAL YdAPY 'YEEBANIF BRFENS Gd phia thad saig seropdlendh efibait s i s
the hal f of stched ki¥ elgoend is dfe halfief thediagosal obipsdusedompriskd f fodrifirss bar bRMerd$ ement s
as sides, cedpieyl co@iReNehNieriif ERpSIRRBARNLS c&ber%% tﬁ%%ﬂﬁ&f P@@ou]i he

square by f%ur %g:‘n%eurcree%na netic el e;crtﬁ?nts, m nus one_ 0 nsi ons of

sai d ferromagne tTINYSHNE PLF Brip gimersigng ofsajdderogiagnalie lsment] engt hs can

be determned in such a way that, using only two bar elenments, it is

possi bl e to real paaRuBBN Yai@lirst LR LbA %n%th?!ca‘n l%n%térﬁ'xin'ed &L}%ﬂlgi&@gﬁh using.

structures.or@ﬁjoebragge ont2C! ordi nﬂ}&to the invention, the Terronmagne

el ements have symmetri car ©tr PHPHEARI"GHRR MaHagidhe Sppsiq bingpe trp disteasiens| v,
accor di ng t¥#ueiHes.i nvention, the ferromagnetic el enents have a spheri cal
shape. Advant ageously, according to the invention, said integral fraction

can be half (1/ f, the iagonal.. Still according to the invention, said
integral fr a((:ti ?}ﬁefég’%?%y' bae?c%%%‘-"m??d”"(ei‘/‘)ﬁ-) thg erfoppaneic elements heve symmetiai
tridimensional shape.

Still more preferably, according to the invention, the ferromagnetic elements have a
spherical shape.

Advantageously, according to the invention, said integral fraction can be half (1/2) of the
diagonal. '

Still according to the invention, said integral fraction can be one third (1/3) of the
diagonal.

Furthermore, according to the invention, said integral fraction can be one fourth (1/4) of
the diagonal. :

The main dimension of a ferromagnetic element can be comprised, for example in a
paralielepiped element, by one of the distances between opposite faces of the geometrical figure.



d| agonal .- Furthernore, according to the invention, said integral fraction
‘can be one fourth (1/4) of the diagonal. The i n di mension O}‘laI oed
ferromagnetic el enent can be conprised, for exanple in a parallelepip

di mension is the dianmeter o e #18 according to the invention,

said ferromagnetic el engill iccotdingdo thednbatiiornssai® TersmabnbiE dSRBHEY ded
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' the corpar .used to create a conp re, _
| Lgin%;ht ﬁfe di gt a%cv{e?g‘ﬁéc#v%oé‘r?t'? H&'t'&éﬁ?rs@@%ﬁwm bab elergeriter atotieyoentre of .
el ements 1Qed. ¢amplexrfigures. according to the invention, the above set o

Vi ' havi ng di mensi ons
el enents can provide s rromagnetic el enents . | _
different with respect qﬁg%ﬁ%@e %F°?ﬁ89f'f°r dhesipventieneaie digension ©of 20

Still accordi nda® feremagnetici dements dosessuilisl & LBSRONE] L G/2) gggggqua%ga{ ﬁe

' 1 f aj cond har elenents  provid (
e e P e
second ferronaghEHy cheingnethes- distarce Usetivern Cthip| cabitred NP QY ded— -

i ing to the
25 such dSway ﬁerrpm@@t@tegﬁﬁ@nﬁsﬁggﬁnoLaSgrrpl ex figures. Accordl g
i i on, i t r el ene ] ] _
invention, said firs urthermore, 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. '

20 Still according to the invention, said second ferromagnetic
elements are used as coupling elements for said second bar elements
provided along the diagonals of the figures.

Furthermore, according to the invention, said second
ferromagnetic elements can be used as coupling elements provided in

25 such a way to couple at the centre of compléx figures, |

According to the invention, said first bar elements can have
an octagonal cross-section.

“According to the invention, said second bar elements can
have an octagonal cross-section.

30 Still according to the invention, said first bar elements
and/or said second bar elements can have an outer cover, said cover
does not cover the basis of the bar element.

Furthermaore, according to the invention, said first . bar
elements and/or said second bar elements can have an outer cover

35 that can partially or completely include the basis, said cover being
preferably comprised of plastic material. | ' ' -

-
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an octagonal cross-section. According to the invention, said second bar
‘el ements can have an octagonal cross-section. 30 Still according to the
invention, said first bar el enents and/or saié second bar el enents can

' have an outer cover, saiRlefeoalsly, &tR@FdiRGt 16 OKE" iﬁ\)%ﬁtiB@Siﬁ-.eOffe} he bar.. .

el ement . Furthereq%.h ording t he 1'nvention, sard first B3 agBP UGNt 5
and/ or said secon Enga%{:eﬁﬂﬂpas%‘gﬂ ﬁ'é‘?ﬁé- an outer cover 35 that can
partially or conpletely Tnecpredent ireredidnswild Bk hdiQ N:]e : Yy
conprised of pl Qﬁﬁiﬁ?ﬁﬁﬁﬁ{aiﬁ%- GrooRLef er ab||¥, acqo;ﬂ?ﬁggﬁ' F%’gfulﬁ;]@éﬁ{?%m
the ferromagnetic, el ements ar@ eonpri 888PIGIN%ieds preferedesmbodimentsi i on
wi |l be now descVitlheRRricylari referncat tw ethebtigurst ofi fid ArcKRcAUHRATES s

according to itsvigrefierred enbodi ments,. 5 with particular referenc€ to the

- figures of the enclosed, drawings, wherein: figure 1 shows a first. :
magneti c bar of a set aﬁGBﬁjﬂr%OtWﬁ aHfast.mageetic drar dfi gyeeadosramestAsecond
magnetic bar of invesgionaccording to 10 the invention having a |ength m nor
than the first bar elengnt; figure 3 shows a spherical ferromagnetic
mat eri al g:@errent of a dgyre;d $1§ sasondemagnetic banpffd gew sccbrdimwg t he
realisati d@ of theimentchdhdvig a 16} L j .single module 15
figure 5.shows the real #'.sat i‘gﬁg of g@g‘g@% t 5‘3("%%?%“35%‘3%'%99’% eal i sed by
‘toynodul es; figure 6 shddee hshpws a sphedesl ferramagoatio materiad elentéretgsmal
real i sed by twoamsetacesrdimglta theupldmtipnspherical bl ock; and figure 7 shows

the realisation of a cq;ﬂ-}ci{'pgd face cybe. 20 Making reference to figure 1, it
can be seen a magnetic 4s Q\Wﬂﬁg&gaf fation pé@ seurrerhavdag @ diagonaln be

event ual | y coat®&liggd by a single module; ——
15 o figure 5 shows the realisation of a square having a diagonal

realised by %omodules;
| 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.

. 20 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 polypropylene, to protect the metallic
material. Further, in case under evaluation, the bar has an octagonal
cross-section.

25 In figure 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 calculated in order to obtain determined geometric
figures.

Figure 3 shows a ferromagnetic coupling element 3, in this

- 30 case of spherical shape. Material to realise said element can be for
example steel.

Making re]’ference to figure 4 it can be 6bserved 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

3 opposed vertexes are coupled by a further “magnetic mLoaJ[J!e 4, thus
rea!isix\;lgr the diagonal of the same sﬁuére. Assuming the dimension of
the module 1 equal to / F&A\“(Mé;f the coupling sphere 2 equal to r and the

-



-plastic material, such as polypropylene, to prot ect the metallic material.
Further, in case under evaluation, the bar has an octagonal cross-section.
25'In figure 2 it can be, observed a magnetic bar 2 equivalent to the

magnetic bar . 1, lémgth efaneglier4 wedal b bhake kbid | fferent length,. that
can be suitabl Yy c%l cghgt d i.B (g%g,dglrﬂ%%' gittl)et} g‘?'#\%@@e?nétﬁoﬁhbne&?@ﬁaﬂ?d to
figures. Figure 3 H scebed fgyr@t i ¢ coupling element 3, in this .30
case of spherical shapea=M&/prpgloto realise said el enent can be for -
exanpl e steel. Making rl_ef ereq{cje to figure 4 it can be observed the coupling
of four magnetic nodul €99 %0 p?{f@j"’?n SAME Wapate dassribed i Jiguae e,

putting folr spéempdaed GﬂufmJIUrngodhEGET\ta?id?’fdd?tébﬁé?ﬁ:aP%BﬂFﬁﬁg eTéﬂ‘ﬁerﬁé 3,
modul e 4, t hus

opposed vertexe u a further ' nmagnetic
real i sing the d[ﬁ%\géﬁaﬁ?‘%omagﬂggg3ﬂ@p§'&ﬁ£r%’c_ t‘ﬂgsﬁr’}ﬁm’?@t‘f (R lengrdheinalf of a t he
nodul e 1 equal $BGe elpmentihehasugpeatig apli@gena? vﬁwawo}l@%ﬁumggbt he |d5 7

i onship.is obtained to

o e Gy TR0 o L S iend Sk scare
descri bed in figRIPBriged of fpunpmoddesof ahduof fmstubpisericatbupiitg eldtheniscal '
Chenal of a3y RO R o8P o MR € plae el

modul es. Fi ]gu][ Shh lﬁshgogw@nggl@@&u&r@ thiswmay it Isi ms_'milsle#loanr;tgli'ée mors

ESUFLTQSSdd?ago?;@E?ﬁ‘:%&%%:ﬁ%‘?ﬁ%?%%“ﬁﬁh%ﬁ@”ﬁ#ﬁ o fF TRt e, o
coupl ing el ene 3 § tmaefme';a Stcg”f .Q@eﬁéégldjﬂ‘;nﬁl@?rehmmlerdrmd gto;tngxa&

. Ef‘agﬁzf WR%]a: 'emt p?o di N ioglrg‘%nﬁdurﬁgs? %%@%’ga @BB'HWEEH enent :’?
(using the same synbol Q | %{Eﬁtfgﬁ re gy figure 3):

: - figure 7 shows a centred face cube, the twelve. corners of
which are realised by mga?ﬂes 1, coupled by eight spherical coupling
elements 3. Each corner of the cube is coupled with a further coupling
eiigent 3 provided at the centre of the same cube by the same

20 module 7. Relationship between length / of the corner created by
modules 1, dimension r of the ray of the sphere of the coupling
element 3 and the dimension, indicated by ¢, of the element 7
coupling the vertex at the centre of the cube, is:

| c=(I+2rj/2 x (V3)-2r

25 if we want to consider the absolute dimensions of an ideal
cube, it is sufficient to subtract to the length a and ¢ of the bars, the
amount 2r, tak_ing into account the finished dimension of the coupling
element. In this way, ratio between the distance of a corner and the
centre of the cube, with respect to the same cube, is equal to ¥3/2.

30 Instead, if we want to know the dimension of a single sphere to be
used for all the vertexes, and to leave the dimensions consequently
determined, then the latter will have a diameter equal to ¥3-v2 times
the length of the absolute corner of the ideal cube corresponding to
the evaluated structure.

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




15 b =172 x (/+ 2r)-2r figure 7 shows a centred face cube, the twelve.
‘corners-of- which are realised by nodules 1, coupled by eight spherical
coupling elenents 3. Each corner of the cube &s coupled with a further
coupling element 3 proBidpd mhséie o] h cube .by the me 20
nodul e 7. Rel at %(? ship b vveeﬁ I eng"-t;r%%rhﬁn e b g?%at?rr% g@;s | es
1, dinmension r H'AE Payo situthe 1@ pispreseant @W@tailmgm;nmg ste\thtansnat viitlangl t he

di mensi on, i ndi cibienlurhy nemisl bﬁeeiérlﬁéﬁ?é‘t nzakzﬁgugké r@ant:@m%t ﬁé@gésc%ﬁg}%‘;

centre of the c hﬁ g % 2 X
the absol ute di rrensr ong" fo_bf} ’q"?%é S0 eemomrq afdvantates ovidntrespectutt thet to

the | engthBa anfumbef of leterhents, totlﬁl@usmwiéal%re cérﬂ*ﬁle&%lbr‘ﬁ%ﬂt ccognt t he he
. ratio between the

fini shed di mension of t I ele way;
di stance of a corner an .Q?Gf ﬁp&%é'trﬂ%@tlﬂ" H% b@GBedvebﬁdrféérbl&ﬁtratUet het sane
cube, is equal Bet imitative@urpesesadicciofding t0eité préfekidaverhBEdih Bg@ iof a

singl e sphere t vert and to | eave t I mensi ons
consequent |y dgt 5}8 muﬁzgﬂ“{eﬁétogbhéﬁ%ﬁt ﬁﬁq%ronﬁa\?é' dioryi chiasges é‘e’]lﬂal & o
v3-v2 tines th@togyged fd by theseaskibedtin the nam ofitHowe deletingupem
correspontifng t@le t r r 35 1t, 1S possibleto reaI I se the
centred face cube \iéﬁﬁ@g@ﬁé#lﬁg cgégrn%td 'ﬂgj}%le&dﬂsedbﬂ? N ng spheri cal :
coupling-.elenments 3 with a drfferent dianeter. 4a 6 By the present
innovation, it is possible to realise assenbly to play or to study, to
represent crystallographic structures with a mninmm nunber of el enents,
maki ng the sane structures nore resistant and obtaining al so economc
advantages with respect to thes 5 nunber of elenents to be used to realise..
conpl ex el enments. The present invention. has been described for
illustrative but not [imtative purposes,-according to its preferred

enbodi nents, but it
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s to be understood that nodifications and/or changes can be introduced by
those skilled in the art wthout departing fromthe 10 relevant scope as
defined in the enclosed claims. 7 CLAIMS 1. A set of elenments for
assenbling conplex structures, conprising at least a plurality of first bar
elenments (1) and a plurality of second bar elenents and a plurality of
ferromagnetic elenents (3), said first and second bar el enents having a
different lengths, characterised In that s&id first and second bar

el enents are nagnetic elements and In tg hﬁ§a|d second |l ength of the

“second bar el enents (4) corresCPonds to”%qf pe dj agon of the

square conprised of fodr 4 iseb0 pEEMENES tgssetrﬁ@mgscgmggét sﬁ'@%‘iﬂ %d to each

~other in corr espemphsgeatdbatt replomilityeofsfirelf barelemeiga1e ahy = plwral

‘Eg;rolrmgne{'cb SIAE P elerlents¥ifd RTpiiraky @?@mﬂﬁaér@ﬂstdlerﬁéntst(ti @}iﬂl?ﬂd bar
el enents cogresponds ra e

di agonal of theﬁ TeeaEhpRs ¢ %'Bs'g@ rﬁaglap%ﬁhéfeﬁgpepgé] ﬁ%%'%gg 223 Nes,

coupl ed to eachihatwﬂmﬁa@mﬁgﬁbbﬁﬁ@ﬁwﬂ@fﬂfﬁwwmﬁ@wtﬁ‘P\'EdMﬁ?e by

f our L eL r Om(ag)negal‘cps@&dﬁfm&ﬁ dth (oB)he @f@ébrﬂrgameitehmhm@w)ctmespmﬂd engieh of the

second bar uar e

conprised of f&?ﬁ&ﬁpg\% %%?é"gﬁ]ﬂ% g:ﬁ éo;@:fv eof%c F"réﬁchqot her in

‘é?réesl??" ‘B\?F 0?&\"'#“8%?5 %’?’ﬁ el ement s

correspondence (b 2 ﬁé%@ﬂﬂ@?@tooqm
(3). mnus one syhatelsy foni ferddmEnsiiorideménts £3) ahe or said gaeenct lengtheafent (3).

2. Set of ele 2o aglaql' wewnﬂ@ca};és dﬁhﬁrac& Elﬁ!e@%’ ﬁd‘&tiéﬁa&f thighe

ferromagnetic t ri. Set of -

el enments accor E’I“ﬁg‘eqr}éh%@'a?‘?ﬁa?"@ﬁe §qua(§ﬁ ﬁ@@ﬁﬁ?wﬁ"ﬂﬁg‘ qa%;éfgo r(ﬁﬁ'g‘s as

f erromagnet i csidéserwrtled (0Bpchetier ia nopreponsigncs REhe comerssf il S@ahent s
~according to cl mﬁfermﬁﬁgaﬁtaeélamia (3)t dirid or ndhat st mﬁmﬁ iepgthtafon i s hal f

o that 22%"*#%%%8%5 bay 5. f%*@mgf‘*?@%%ﬁ’% ?“* gt el Sﬂ%ﬁ“ 6 Sot
of el ements ac&wRRiISAg of &ous fisst leetf'l'ﬁ{“%é 75 S8 %P 0 eac
comespondence of the corners of the square by four ferromagnetic .-
elemeants (3). minus one of the main dimensions of said ferromagnetic
element (3).
2. Set of slements according to claim 1, chamctesised in that
the ferramagnetic elements have a symmetric tridimensienal shape.
3, Sat of elements according o claim 1 or 2, characterised in
that the ferromagnetic elements (2) have a spherical shapa.
4. Set of elements according to ciaim 1, charactensed in that
said integral fraction is half (1/2) of the diagonal,
5, Sot-of elements according-te-olaim-}characterised-inthat
said Integral fraction is one third (1/3) of the diagonal.
6, Set of eloments according to claim 1, characterised in that
 sald integral fraction is one fourth (1/4) of the diagonal.
7. Set of elements according to claim 1, characterised in that
sajd rmaln dimension is the diameter of the sphere.
8, Sst of slements according to claim 1, characterised jn fhat
said ferromagnetic elements (3) are used both as vertex of the complex
figures and as coupling elements for said second ‘bar elements (2,6)

provided along sald diagonals.,
8. Set of glements according to one of the preceding claims 6 —

8, charactsrised In that said ferromagnetic elements (3) are used both as



said integral fraction is one fourth (114) of the diagonal. 7. Set of

el enents according to claim1, characterised In that said main dinension
is the dianmeter of the sphere. 8. Set of elenents according to claima1,
characterised In that said ferromagnetic elengpts (3) are used both as

vertex of the conpl eﬁ éf ures and, as coupling elenents for said second bar
el ements (2,6) prdFTUel 189 SAGPSK RgumsRGRE wouping sermesits of atrisassivec obr di ng

to one of the precedidrgcuidbarselmens. (ZE)ainaaicara sad thl’bghb@%wﬂ@.itﬁelsame
ferromagneti c el enggdosd _ e conpl ex
s ) iy 4188) BBt Sl

figures and as coupling e ‘'second bar

el enents (2,6), in such a qt"g %mf%amﬁns e ClalimnS, chawstriisedrin dhafnent s
(2,6) at the Eent rf_éed'ﬂaiucdimhmiom iof saigsterbhaghelic elenfint Y comesnding t 0
Glements (3 corr ehpaniar Amediienandth o 1 SRS B3 to St LR oner
used to create a gﬂgg 'géjd ?Fﬁﬁgﬁg@ﬁ%ﬂ‘%‘@ 'WE%PWEF&BBt%tTGFsQfdh%e_
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