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(R STRUCTURAL ELEMENT BACKGROUND OF THE :

| NVENTI ON ThIS invention relates in general to the structural support for
li ght weight panels. Mre specifically it relates to structural elenents.
whi ch conprise preforns of any noldable, defofmablé or |am nar naterial

| i ke paper, cardboard, plastics, reinforced resins, netals, alloys,
conpound materi al s, agglonerates asbestos, gypsum ceramc, glass or any
other simlar _material, any of which is formed in such a way as to have a
very high structural reS|stance to conpression and to flexure, maintaining

a low weight i gurat [ on which allows to conprise support
points to which Il CHURAREREMENTa| can be affixed to
construct the s nts The technl cal aspects and advant ages

of structural sandw ch panels are well known, because they have been used
for structures that require a very high resistance and a very | ow
structural weight. BACKGROBNDOF THEANVENTIONndw ch panels are well known
anong this type of panels. In this type of structures, the panel is.
constructed by nearhisOfaverdtionslates iri generid ite theabruetnal supgirt fordight Weight panels.
together at some points in such a. way that the hexagonal honeyconb is

establ i shed, in whi Qord UpLAANPYCAMNRS 18 skl BLERN Viich! Biiphisd fredifi 31 881

or sheets with which the sandw ch is constructed. The strips that formthe

honeyconb extend | opgi l’xﬁ'aﬂ aﬁ[n‘ﬂ? t I%ay\@* ggﬁf

sheets that formthe san%ﬁgﬁ ?%arreans gtgutl |pgﬁ%‘f’:}1 oftéd
resins, metals, alloys, compound materials, agglomerates, asbestos, gypsum, ceramic,

glass oranyother_siﬁ:ilarmateﬁal. any of which is formed in such a way as to have a
very high strucfunl resistance to compression and to flexure, maintaining a low
- weight and having a configuration which allows. to comprise support points to which
other preforms or sheets of any material can be affixed to construct the mﬁd
elements. |
l'hetechnicalaspectsmdadvm of structural sandwich panels are well known,
' becausethe&havebeenusedforsuﬁcnmthatrequireavetyhighresismme and a
very low structural weight. The so called honeycomb sandwich panels are well
known among this type of panels. In this type of structures, the panel is constructed
by means of strips of the material used that are fixed together at some points in such a
way that the hexagonal honeycomb is established, in which such honeycombs extend
perpendicularly to the sheet or sheets with which the sandwich is constructed. The
strips that form the honeycomb extend longitudinally in a cross sectional way to the

sheet or sheets that form the sandwich. This means that the strips forming the
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2 soneyconb extend perpendicularly to the sheets that formthe sandw ch
panel. Qther configurations different to hexagonal can be used |ike
triangul ar, pentagonal, etc. Different materi gl s can al so be used for the
constructron of sandw ch panels, both for the “core as well as for the

EQS%%; “S%pfe?r mc%?ﬁtg‘:%aﬁbfjfﬁaéﬂ?reﬂ%‘éfaﬁv e o e 4 %ﬁfkigrci paie], Oter
por pendi cul ar ot 1 uctGRAN SRR AEergt o eeﬁﬁﬁ%w&%ﬁé Airhe EmEecpRl g1 ons

adopt ed t hroughout the tine, allowto di s tethe effort applreda
over the panel in a[ﬁ"% Yli‘& fyndyichpnels, tl“th"
decrease up to ten tines the wei ght of t he structural eI ement i n conparison
with traditional steetaselias for theshaets that fom the walls efithe randyichg Sughgasterislecay
conditions the wunder |oad support capacity. This type of structures have
had huge advant ages fosexampleypaper ¢agdboard, plastic, hetaldod aemposite materials, Tlic basia of the
wei ght and cost of prior structural elenents. Different nethods to build
sandwi ch panel s by diandwiclepdnels kest ify kezpinga\corehisae work 2 a parpediculadstnetdupport for
exanple could be found in US patent 5,028,474 dated July 2, 1991, granted
to Ronald M Czapl igikpanet)iwhilé Siker Gofiguafisns Qa6 ediroligHiou e (6)\allow Bdiibisl ths ©

‘Bearing Surfaces on posing Parallel Planes of the Forned Core. Among

the inventions made dfg, rtgi'g BedSdlll Vet tE Bdnelin'aSRork Or RAHWo! Bhuser, whidhallow to
patent 3,865, 679 dat ed ebruary 11, 1975, grant ed to Jesse R Hal e,

entitled Sandvm ch P %%@rwe %S ki es t E?H]E Eiliﬁ'!nf‘giith

EIerrentsl,lvvrtr_chtleac es a ore structure own I n i
Sfiﬁgt with apices Z‘EM@%C&%@%‘%{#&%&Q& r‘*?a?ﬁagrgteﬁét%%?ﬁ%i&ﬂ?gﬁs e
e i rat Fow of s amet 0o elbrarcapins” oGRS o HERIES fu® Bkt ' Piuthist by

sides of said nodes Ouppo]c Srtaixlxgdthgent gadggt%ﬁacnonofthewughtandcostofpnors&uctmalelements

Different methods to build sandwich panels by diverse techniques have been discussed.
A notable example could be found in US patent 5,028,474 dated July 2, 1991, granted to
Ronald M. Czaplicki’ entitled Cellular Core Structure providing Gridlike Bearing
Surfaces on Opposing Parallel Planes of the Formed Core.

Among the inventions made to give structural cores to sandwich panels is US patent
3,865,679 dated February 11, 1975, granted to Jesse R. Hale, entitled Sandwich Panel
having Cellular Core Structure with Reinforcing Elements, which teaches a core structure
th#t has nodes, shown in essentially circular ntanner, that project in opposed directions
form a mid plane with apices of said nodes abutted against the face sheets of the panel,
comprising first reinforcing bar means running along to the sides of a first row of said

nodes,whueinsaidbarmeansarebondedtothesidesofsaidnodesofsaidcenterand

-
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3 to the surface of one of the face sheets of the panel and a second
reinforcing bar neans that run along of a second row of said nodes,
wherei n said second reinforcing bar nmeans are bonded to the surface of one
of the face sheets. This patent conprises as #nprovement the addition of
reinforcing bars that are bonded to the face sheets of the nodes along two

different rows of ndeithe surfareof angnfthefaceshestyef thepapelagd a secopd reinforsing bar means

the sandw ch panel. |t is evident that the structure used in this
i nvention, requires that ranalong:of a sespnd rowviof said rodes whersinssaid sesond refnforsing deasmednat
will be applied to the panel. and will not be discussed in nore detail. In

US patent 5,028, 474 aad doudedetocthe lyaxfacei of anet bf the ficarshesisonThis Siatent comprisel ak
conprises ridges and essentially lineal valleys which establish spaced

rows of adjacent i ndinpremestald aidiich of reidfoRig Yarahit arecondeitoakk faye sheets of the
internedi ate rows of adjoining parallelogram shaped facets, wherein said

structure is made byaoH&d Abrgdws HifreRGeivs SRHRUSS il Be DRt DY B lendd T8 LR FAcR sheets of

wherein said |anmnate material has a superficial area anhd said superficial

area is filled of %é?ﬁﬁ&&éhiﬁﬁeflpﬁtibeﬂ{jen?%{% Mtk tuSed it s EPH0R! requires an

structure provides support aces of the grid type 1n two support “plan

paral |l el opposed to i ' C t.Q .

formthe panel in tha\eﬁgn(érganl]%e@%n wﬁmégﬁ%%sﬁﬂ%%%%gg%%%p%ﬁmgn i
t he acconpanyi ng draw . to t.he patent. of Czaplicki, it should be

appr eci at ed t he proWéH?ﬁ%i‘Fé‘bPB?ﬁF ® actual way in which the plate or

sheet is folded, whi final nstitutes a, three, di mensjonal fjqure Qut

with different geo@%%ﬁ%@gaﬁmm@%‘ Mﬁfhgr?@mﬁpﬁe

or sheet does not allow to, adequately appreciate the value of this

i nvention. US pat erfidgss sgbessenti M%W@W%&W@W@ﬁﬂlmﬂ

C. Shaeffer titled Lightweight Sandw ch Panel, wherein in a sandw ch panel

whi ch conpri ses ext eestangular d facets connected by intermediate rows of adjoining paralielogram-
shaped facets, wherein said structure is made by folding of a continuous unbroken sheet
material, Whersin said laminate material has a superficial area and said superficial area
is filled of 2 repeﬁtive path of cellular units. The central structure provides support
surfaces of the grid type in two support plan parallel opposed to which the plates or
sheets can be fixed as faces to form the panel in the form of a sandwich.
From the priot description and the accompanying drawings to the patent of Czaplickd, it
should be appreciated the problem to establish the actual way in which the plate or sheet
is folded, which finally constitutes a three dimensional figure but with different
geometric figures. This relative obstacle to fold the plate or sheet does not allow to
adequately appreciate the value of this invention. i
US patent 5,182,158 dated January 26, 1993, granted to Barnarr C. Shaeffer titled

Lightweight Sandwich Panel, wherein in a sandwich panel which comprises extemal
This Sheet Has Been Tiaced
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4 fayers which has projections bonded to the other external |ayer, wherein
the projections have relatively flat areas in their edges, in the edges
freed to provide enlarged areas for bonding, wherein the flat areas are
bonded chenmically to the other external |ayer,3the core layer is a plastic
sheet and the proj egotgi ong.are. forned fromthe sheet and the projections by
area woul d vary in ﬁ‘§|"{i‘§°%tbés PrRiscHonebarded to,the Ather extemablayascwhesein the projections
deflection in various parts of the panel, wherein one of the external

| ayers is transpar ehavedelativaliefla areas indheinedges, inthe ¢dgevfrend 4o piovide enlerged areascfyr
and is open to the passage of air through it. It can be clearly

appreci at ed from t hbompling) whereinhei flat areas atettandedivhemicallyrtd the othrdxterdal layer/thé core
been designed for its application to aviation in general, wherein it can
be appreciated in flayariea plsticahet indabe profedtions £0 forfile@ KBMIBE iHetund BRPidjectibns
used al so bonded to forma honeyconb. In figure 5 it could be appreciated

a structure with stegpreRivehiRVhiydWdensityt8 ptovite AifferenbiGRhAR o B defiERion i Piffous
Shaeffer as will be herein further described. Fromthe foregoing it could

be appreciated thatidutus bbli £ ioqﬂ;erg#&[ isﬁﬁﬂ%ﬁ%eﬁ r by

three or nore pi ecgs, whi ch élr’a%s vgnrey conplex 1 ésgcons ruc??ﬂgrf,ﬁeéso?{ﬁg%ﬁs?e

or use. Diverse geo I . B%Eg ] ' |l I e

al so wi dely been desﬁglrlcit%%l,xbl ke I'n %3’ en@@h&%@@a&b@g%ﬁ%ﬁbw@y

3,834,487 and 3,938,963.. hgre.are al so inclusive thos tents, wmhi

Il lustrate systens Wﬂﬁ%ﬁ?‘@&ﬁ%ﬁ@%@%ﬁ?ﬁ?fﬁgewm

4,794,742, but in none. of.these cases, these patents have the advantages

of the instant inveﬁwuonmﬁ?@ﬂ%gﬁ?ﬁ&“kmﬁﬁrﬁﬁaﬂ%égmgg’“

foregoing, it is an pgj ect of the present invention to provide a structur.al
t ERapfectign

element in the for ags yaeel also bended tp forma honsyembly In figure 5 it

properties respect to_ the prior art panels.
could be appreciated a structure with steep projections. The instant invention differs

from Shaeffer as will be herein further described. From the foregoing it could be
appreciated_ti:at'these structures in the form of sandwich are formed by three or more
| pieces, which makes very complex its constmchon, structure or use. Diverse geometrical
shape panels with thin metallic sheets have also widely been described, like in US patents
3,209507; 3,622,430; 3;834,487 and 3,938,963, or there are also inclusive those patents
which illustrate systems of the multiconical type as US patents 4,672,780 and 4,794,742,

but in none of these cases, these patents have the advantages of the instant invention.

SUMMARY OF INVENTION
According to the foregoing, it is an object of the present invention to provide a structural
clement in the form of a panel with a simpler ﬂesign and improved properties respect to
the prior art panels.

as Been Re{alaced >
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5 Tt is another obj ect of the present invention to provide a structural
el ement or structural panel with outstandi ng structural features and of
relatively easy and very econom c construction It is still another

obj-ect of the present inventi'on to provide a panel elenment with a three

Continuous ot or a1 iy PR St %"E“‘é & i eh e LA L ?‘egi%*%% iy

are formed in succes S t the

proj ections can be géinera @§9€°ﬁ‘g"§‘e§°5‘§$°ﬁ|‘§}3§§m?ﬁ&"a‘¥ in Y5y Feagomic
further object of the ventlon Is.to provide a panel that |s suscepti bl e
of being |I|ightened B ctq?ﬂ‘ravm' ng all the unnecessary material to make the

functions of support_ . and structural relnforcenent gi ven by the panel and
besi des i ncreasi ng - i {tds §ukagotgenoblectof the Presefls fventian, rprovide a pagcloiqment with a three
object of the invention, to provide a panel which is susceptible of being
manuf act ured by uni tdlmmwémtwmmmu%dmbklorWIMbmnmw
material and a second piece of the same or different material. The
present invention comatersbpreforns along allipfvhich 2 plarality ofipeojectionnart fartmad in sugeessive
basically with two pieces nade or forned with a |am nate materi al,

proj ections are nadeot sigriltansous stepsvity sucks la0ssy that tha Piojedtions cdrObe Génefillly Hat Aot
pieces in a regular or irregular manner. These projections can be

pyram ds, or prisnms Qéceggaggr symnie@izhlangul ar, triangul ar or hexagonal base,
etc., conplete or truncated and with right or rounded edges or of any ot her

type, inclusive cong 12 Fufler b thﬁmJ:eﬂﬁtS@f&tQW& ponfdtlﬁm%ng @ o ps

be given any wanted ape to at or curved, but

have a Smooth surf aﬁeaﬁ“@%ﬁ"’?"%?‘é@%ﬁ] el sty e kot et b
and structural reinforcement given by the panel and besides increasing its possibilities
of application.
It is still an object of the invention, to provide a panel which is susceptible of being
manufacturedby units, lots or continuously, comprising a first piece of a material anda
second piece of the same or different material.
The present invention comprises a structural element like a panel starting basically with
two piecés made or formed with a laminate material, projections are made together or
very close toea:whotherto one or&ﬁﬁms in a regular or irregular manner. These
projections can be pyramids, or prisms of square, rectangular, triangular or hexagonal
base, etc., complete or truncated and with right or rounded edges or of any other type,
inclusive cones or ovoids, etc. Formed panels are flexible and can be given any wanted
shape to be ﬂat or curved, but upon fixing the tipi of the projections of the first piece

fixed to the second piece which can have a smooth surface, other preform, another piece

This Sheet Has Been Reilaced
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6 that can be prepared to facilitate the fixing, or a nesh, a three

di nensi onal structure is built that nmaintains its given shape wth great
rigidity and very | ow weight, which structure besides the thickness of the
fornmed panel give to such panel extraordinary ?esist_ance to flexion and to

per pendi cul ar conpresgsion. Any.material can_be used to pmanyfacture these,
structures being thea‘ﬁ‘bgﬁn‘tf f éﬂ\é“?’ﬁé&&\ﬂ?’@&%l‘l%&%ﬁ&%ﬂ%ﬂsm%%
production like: netals, alloys, .plastics, rubber, paper, cardboard, i
conposite or aggl onbwilithet meintains ifs given shapeoyith ereatargidity, angovery dave weight sthigh
ceramic materials, asbestos, .glass and others. The two pieces that form

t he panel can be nanstiucture besidesithenthickness afithe formedi dafiel rgivet torsa¢hepanel extraprdinary
rei nforcenent can be added within the structure to increase the resistance

and if conveni ent anyesistanceotdilsxicnrandto pérpéndicglarredmspressiona Ay audteriah edn be dsed vs
can be put which conplete the finishing and inprove the appearance, giVing

as a result a sandwrahuf@iie/thess GructiresBéing the niddPcon@éiént | that Which alléw a continuous

convenient to prebuild the panels for using themin another place, fixing

means can be added t gatd pRélfkEdoniRe:rhetald, Aoy AiMaiSs, hibberSpdphr, Cirtbuard BohbdRitd b

the panels to other portions of a construction, building or final product.
LT @ oA A S B0t i, Bl e P e A s
"h 11 £e1 e oroups o BsKoRl. R el gicded it B Bk ool g Bl
|1 ght ened by it a8 SRR A ek st st itin B BHER S e e
g‘r:hit g\e/i Lgcezi Irralc?;ﬁcei b'etwceegt]lﬂt e ! 0j ”iagﬂn&%n S xgér@ he second piece ¥ psemn

other materials as would be prebuilt el ements of construction. |t is also

possi bl e to use a pl be ant which rompletp the finishing And improve the appearnse iving a5 aresulta

a preparation for bending before fixing, as it would be for the
- sandwich panel.. As in most of the cases it will be convenient to prebuild the panels for

using them in another place, fixing means can be added to the edges to fix the panels to
each othlet and to fix the panels to other portions of a construction, building or final
product. _'lfhesuuctmecanhgvea_ﬁythicknm, though the most common will be between
S and 15_0.'1;ainimeter, nonetheless it is possible to build smaller or bigger penels to an
extent in which the projections could be arranged in little groups or alone o be fixed one
to theomaaﬁdatmeMMemme other portion of the structure. This type of
structare can be lightened by withdrawing the material of the sides of the projections and
or the faces located between the joining points of the second piece achieving
simultaneously a pénneable panel that serves as a support to other materials as would be
prebuiit ele@m of construction. It is also possible to use a plurality of projections of

different shape and size as a preparation for bending before fixing, as it would be for the

is Sheet'Has Been Reﬂlacecl
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7 < manufacture of beans or other structural elenents. Equally it is also
possi ble to prepare the sheet of the panel when this enbodinment is used to
ease the joining of the two pieces or to add _other features, |ike adding
some projections to make it antislipping. The 8 f1 exi bi I i ty of the instant

invention allows a Qri nuyf act ur fthe preformta huild the, . panels

t hereafter when t he@ﬁ%*@ﬁ%ﬁ%%fg‘gmw a&ﬁgﬁmlydﬁwfﬁ%m‘(b&%ﬂ?m
used the panels also.,can he used,as buffer elenents, for isolation,
decoration, stage s‘ﬁ%fpé%,“%i‘é’ﬂ?'gwm“i’?‘{ﬂ‘%r‘l’ tojeggedhe jgining of the swe pieees he
appreciated that this type of panels is  _easier to manufacture than nor nal
sandwi ch panel s | ov%rtPﬁQQtW(f%Fw&Fﬁda‘Fﬂ e Rrojectioas to make it\antislipping. Jfhe
light weight and rigidity at an affordable price. BRI EF DESCRI PTI ON OF
THE DRAW NGS The ﬁ?wmtv ofithe instantinvention allaws g pricr glanufactuie of tha preformte build the
shoul d be readily apparent for. those skilled in the art arising fromthe

t eachi ngs of the depanéls theredfierovhenthe epplicationitakesplace. Diepending@atiseyatedals used the
drawi ngs, but it should be. understood that the instant invention can be

enbodi ed in differ grinclsatso cnchettzed as beffer relabnSp forisdltion] AecOREOH, J0RE sdeRs, -
shown for illustratiion purposes only, but that they are not restrictive as

referred to the scopflestion!diffusiontne it MBre\MIshOuld be appreciated that GisdyRESE ks isV €
view of the preformand sheet type panel, Figure is a cross cut view

along AA" axis of tdaGie i Rihuféturk tHak hrmhl sandvieh!peicid IdweriRg the 84t RhicRallisi®fbe

panel, Figure 4 is a perspective view of an enbodi nent™ of the present

proj ect fons and of TyEvi@SoPig WAy Ol el duliBleolol | Thar aun to
| i ghten the panel as to forma panel with nodified
BRIEF DESCRIPTION OF THE DRAWINGS
The novel medadvantagu of the instant invention should be readily apparent for
those skilled in the art arising from the teachings of the detailed description berein and
the accompanying drawings, but it should be understood that the instant invention can
beembodiedmdiﬁ'ermtwaysmdthmdmembodimmhueindescﬁbedmshownfor
ﬂlustranonpmposes caly, but that they are not restrictive as referved to the scope of the
| Figure.1 is a perspective view of the preform and sheet type panel,
Figure 2 is_,apr@ cut view along AA" axis of the panel of figure 1,
Figure 3 xs a.%-of a formed panel,
Figure 4 is #perspective view of an embodiment of the present invention wherein a
portion of the material of the walls of the projections and of the spaces between the

joining points is withdrawn to lighten the panel as to form a panel with modified

This Sheet Has Been Rg[ilaced
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preperties, Figure 5 is a perspective view of another enbodi nent of the

I nvention wherein a panel wth two preforns is shown, both preforns are

| i ghtened and fixed by the tips and have recesses in their solid faces,
Figure 6 is a perspective view of a fourth emfodi ment of the invention
wherein a panel is forged with two |ightened preforns, and which are
joined fixing the t§ *the projections of one preformw th the bottons
of the projections of the other preform Figure 7 is a perspective view of
a panel formed wit FIgreHita peripestive viepcof anothgriembodiment of thednyention wherpia a panel
preform wherein said recesses are also used as anti slipping projections,
and Figure 8 i s a withywo preformsiisshown,dbath porbrmsare lightened and fizted by thejtips andiave
ti ps shown can be seen fixing to the sheet in the recesses fornmed in the
pl at e. DETAI LED recsseRintheitbolidfacksjE | N\VENTION W th reference to figure
1, nuneral 10 generally designates a.first piece or preformwhich can be

fixed to a second [Hig@e6iya pipedtivd diew\f a Edurih@hiboditnenit f e Thiraition' whéreia alandlhe
tips of the geonetric shapes used in the first piece or preform 10 to fix

themin place. Oncqs fbehedPiit] o lighifensd r&&&s?ﬁ@ﬂﬁcﬁ’h&%in@dtﬁﬂ?%eii af &
fixed, they formthe panel 14, V\h%%h cgn be a part of "a plurality gﬁ‘ e

o1 ocese of pr of or mAgeo e A ERAEF VR e Bt dTe e B e o e
Structural el omen SR IR pétipeBive iGFL pkid o i Lkt depiSes which are
on the desired fi niu%@&%%xfﬂﬁéég?m,vﬁl%{ems% t%cresé%gg.lleia&%tui.v,&lndsmﬁ slipping projections,
- ._
Figure & is a cross cut view along BB mxis wherein the projection tips shown can be seen
fixing to the shest in the recesses formed in the plate.

DETAILED DESCRIPTION OF THE INVENTION

With reference to figure 1, numeral 10 genecally designates a first piece or preform which
can be fixed to a second piece or sheet 12, which acts as a joining surface of the tips of
the geometric shapes used in the fist piecs or preform 10 o fix them in place. Once the
preform 10 and the sscond piece or sheet 12 are fixed, they form the panel 14, which can
be a part of 4 plurality of articles which can be applied o the building industry. During
the forming process of preform 10, the relatively flat bottoms of every geometric shape
formed and the .resulting material between them form a face of the structural clements
‘which can be added another lamina piece which depends on the desired finishing for the

particular application.

" This Sheet.Has Been RTla
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In*figure 2, a cross cut along AA" axis of panel 14 can be seen, wherein
the geonetric shapes of preform 10 can be clearly seen, sheet 12 fixed to
preform 10 by tips 20 and how it is firmy snwported by projections 16 and
how bottons 18 of projections 16 establish a'Felatively flat continuous

surface, wherein it i . 1 i .
unnecessary on the Igp S%gaog%gﬁt@ngﬁkﬁ %iogggl'}seggéf&;@%%%m%?g%*%“ﬁwﬂrm
10, because the panticular.s em,fo db 0 8 i ch .are r med

| ongi t udi nal |y and WP?%%PE@?,W&%‘?%WE%*@%@%%{q‘a‘.‘w{l@”{@m
panel 14 so any addjtiponal su rt is .unnecessary. In figure 3, a panel
22 is shown to ill u'éfsrf?&ng i“ﬁ@ﬁga#’y amﬂl°1§ﬂéa§§ﬁw§9ﬁqq&ﬁ 13 of ppriectipns i Sestablisha
have. In figure 4, it is shown a hollowed preform24 to which a portion of
the material of sideelativelydlat eontipuous susfase, Fehereirit aan heappuecinted thatanothieesheet 12
joining points of sheet 28 has been w thdrawn. This enbodiment allows to

| i ght en the struct uis&nresessasy piy the pppositesideiio that which sheetd2 isiirted ¢ preform 10, because
applications that require a strict control of the total weight while

mai ntai ni ng the ritedarticulat sydtem \fbroded byt battomsr k8 which vae formed ilengitedinallydarido
have a perneabl e panel which allows the passage of other objects or
filling materials. trirsgeisety to prefisinsl 0pgiod aougherigidicli toparel 04 sd dig allditioral supPort is
wherein two holl owed prefornms are fixed by their tips as to forma panel
by a first piece oruitegds@yd 24 and a second preform 24", which form panel
30. This type of panel can also be formed with other shapes and sizes to
mai nt ai n an adequat ' I {IRStretd th Qfﬂhﬂeﬂiﬁi‘a@& '
to register in pl a%eﬁégbg’s%%iiszﬁy\é{bhgﬂj%illm ng tggi nts to I)@?%gﬁg%ﬁd

and formthe panel gy t hough such panel has a different to flat shape.
Figure 6 shows ot her enbodi nent of the invention, wherein a first holl owed

preform 24 In figure 4, it is shown a hollowed preform 24 to which a portion of the material of sides

@go11

26 of projections 16 and material between the joining points of sheet 28 has been
withdrawn. This embodiment allows to lighten the structure to apply it to such articles
or building applications that require a strict control of the total weight while maintaining
 the rigidity of the whole structure, or when it is desired to have a permeable panel which
allows the passage of other objects or filling materials.
Figure 5 shows another embodiment of the invention wherein two hollowed preforms are
fixed bytheifﬁpsasmformapanelbyaﬁrstpiece or preform 24 and a second preform
24°, which form panel 30. This type of panel can also be formed with other shapes and
sizes to maintain an adequate ratio to allow the tips of both preforms 24, and 24" to
registetinplacemestabﬁshthejoiningpointstoﬁxtheprefdrmandﬁonnthcpanel even
though such panel has a different to flat shape.

Figure 6 shows other embodiment of the invention, wherein a first hollowed preform 24
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10 is fixed to a second holl owed preform?24' as to fix the tips of first
preform 24 to the recesses in the inner portion between projections 28 of
second preform 24" while fixing the tips of ﬁgcond preform 24" to the
recesses in the inner portion between projectirons 28 of first preform 24
to form panel 32. Thi nfiqurati.on allaws 1o f]x_t ome. points t -
si des of projection® "‘}@33% 5%8“‘?{5‘?‘85'8??‘89'@#& ﬁﬂ°oﬁ’§ﬁ’93‘p§ﬂfﬁﬁﬂ”§%§@§%mm°
resistance to the structure. In this figure hollowed prefornms were used
that were | i ght enedfRSFeaRilt the inngs Rogtonbetieen prajcctions 28, of pacand preforny 24° syhile fixing
the projections, but in the case in which preforns were conplete

conti nuous sur f acesthe Hpsyofseernd peeformBA| tothegresssesiindheriores portiombatween peojectipna A8
projections two of every preform wherein faces can be applied to both

si des of the panel offirstipneforn 24 taforni pagel 32. Thisconfiguptioneilowsijocfortn somepoints thehe
other with superb isolating and buffering features besides its properties
of light weight, residetafiprejectivas 2§ ari-28)bof both prefored torgivedidihitemded resistaiidecdo i N
principle of the invention. Figure 7 shows a view of another enbodi nent of

the invention, wher gidtuge. fh this figate®Rovidd prafordisaverd ukéld that wereiRitehet by withdARshg
pi ece 34, which has recesses 36 conprised on the inner face of second

pi ece 34, which conppbRidndfRlaterial th ithe ﬁuafﬁgﬁﬁé&a&ﬁ&mw&& i WhithpRéforlnfC e
of said second piece 34, once fixed the firsf piece 10 to second piece 34

they form panel 40 | Ronth6E siifaces WL lalt St ‘iﬁé&f’oeﬁfrﬁﬁ g@m,
proj ections which cgﬁwgibx\%gle{t&he surface an g‘%&?ﬁ)ﬁslﬁﬁlﬁroperty en tiﬁg
construction el enenf S . ' <L LT,

cross cut al ong BB I)rg %?%%éﬁk’&%%ﬁ%% éahwﬁee?p@lfn rggtgg}'%dggg@g@p%gn
the way 1 whi ch oBViRE A RBeRY cosed e atent 8o o e SR BReet frolaftng 840
projections of firs | ece, or pref.orm 10 to,fi th pi.eces,and to,form
panel 40. Projecti Ohgf?eggxgcwgt&s fis ‘propetties of EB"’ wight, resistance and ease of

manufacture derived from the main principle of the invention.

Boi:

Figure 7 shows a view of another embodiment of the invention, wherein a first piece or
preform 10 is fixed to a second piece 34, which has teccsses 36 compri;ed on the inner
face of second piece 34, which comprise a plurality of projections 38 in the external face
of said second piece 34, once fixed the first piece 10 to second piece 34 they form panel
40, which has special characteristics because of the projections which can give the
surface an antislipping property when the construction element is used for floors or the
like.

Figure 8, shows a cross cut alon_g BB’ axis of panel 40 in figure 7, wherein recesses 36
can be readily appreciated comprised in the inner face of second piece 34, and the way
in which said recesses are used to receive inside them the tips of projections of first piece

or preform 10 to fix both pieces and to form panel 40. Projections 38 can also be
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11" appreC|ated as established on the exterior face of second piece 34 and
which give to the panel inproved properties over the panels of prior art.
From the foregoing description it should be aﬂpreciated that multiple
changes and nodifications can be made to bottf first and second pi eces and

to the whol e panel as .to ke.a Iural nel
adapted to di fferen?&g‘éqetgagsneaa%%wqh ?’ﬁ?—ﬂ"f f’ﬁ?& q&‘rpé‘r“?aé?‘ﬁ\"{‘@ﬁgﬁ"@%@’
wei.ght and al so on |r st ruct ural P allows to nake precise
bendi ngs whi ch al sé’aﬁ E@@W Atprara®y oyl d be under st ood
that the foregoin scri ptlon and the dlfferent enbodi nents of the

i nvention are used i"Iﬁ'é'Fl foregoing descriptiontit shoujsberappoesiated: thatr multiple ¢banges and ve
and that this nodifications are within the scope and spirit of the

i nventi on. VHAT mpodificatipns| cgn be madeSp bathtfirstaand e¢condpiccesand to theowigale panel ance
first piece and at | east a second piece wherein at |east said first piece
conpri ses a pl ural iitiy fomneghastp enake opleralityiof paneistadisgtedsto diffepent hums and bdaed ¢ their
said projections of said first piece are fixed to said second piece which

upon fixing est ablstradural tigdiy, ight weight 228 aRb althdiPstubRiel SiRpewHich alléis toRiakbt
tridimensional structure. 2. Structural element according to claiml,

wher ei n sai d proj eghdcie RARIeR aldb EdnHeR8dd foRestatidnl @tsﬁ&\a@s&nﬁ&%&aﬁﬁm

3. Structural el errent accor Ing to claim1, wherein said prOJ ections of

said first piece ihe Gederh tﬁﬁ&gﬁiefiih SGfmetite bfihe %Fa
relatively snooth sur % Afﬁo%tructural el enent agcor I ng to C Tfor
wherein said proje el ; g@;,g i ' i EI Sar®
plurality of recesggs cg?ﬁg; B%%%ﬁth@ ace o0 Sa%ﬁiﬁ econ e@g'.the

scope and spirit of the invention.

WHAT ICLAIM IS:
1. Structural element which comprises a first piece and at least a second piece wherein
at least said first piece comprises a plurality of projections which establish a preform
wherein said projections of said first piece are fixed to said second piece which upon
fixing establish a very rigid, resistant to flexure and light weight tridimensional structure.
2. Structural element according to claim 1, wherein said projections can.have different
geometric shapes and sizes.
3. Structural element according to claim 1, wherein said projections of said first piece
are fixed to said second piece which comprises a relatively smooth surface.
4. Structural element according to claim 1, wherein said projections of said first piece
are fixed by means of a plurality of recesses comprised on an inner face of said second
piecg.

I
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11 appreciated as established on the exterior face of second piece 34 and
which give to the panel inproved properties over the panels of prior art.

From the foregoing description it should be appreciated that multiple ,
changes and nodifications can be nade to both first and second pi eces and

to the whol e panel ajpesiatddiasefablisedof titSextefioNlLofeddnd pirkd 34/andiw Yéto the
adapted to different uses-and based on their structural rigidity, [ight

wei ght and al so on I,Q,@jhbp}wég -'wﬁ&w%gﬁqgﬁ&ﬁoﬁm\s to make precise

bendi ngs whi ch al so” can be us or decor . "I't shoul d be understood .
that the foregoinggdesgription the different engbodingnt f, the -
I nvention are used ﬁ%oﬁélﬁ{? ﬁfﬁg mF%ﬁ%‘% ﬂo °‘§ﬁﬁ%o?8@‘6€??%é‘7‘ﬂ lelcp?ﬂ%ﬁdve
and that this nodificagtiops are within t scppe and spirit of the )

i nventi on. WHAT TROgiH&RiGas gan e m ﬁ%ﬂ%ﬂ%@éﬁ@r&‘ W@Uﬁﬁ’r"ﬂé@g‘@me
first piece and at | east a second piece wherein_ at |east said fjirst piece
conprises -a pl ural i #tys fgrmesias tospgke gpiurglity ehpaosls adanted o diffsrent wpesand hegadn their
said projections of said first piece are fixed to said second piece which
Upon Tixing est abl Foistuael vigidy.tlght weight end elte: e thei stcsicak baperiebich Hlowaie
tridinmensional structure. 2. Structural elenent according to claim1,
wher ei n sai d pr oj ecpiecissbendingsrshich alsof dap beunted foyadecopdtion.clt sivajie wadatstodd-that the
3. Structural elenment according to claim1l, wherein said projections of
said first piece afgegdoingidscripticniind teckiffeiéht Bhbsdiminis offtheGaventiors6 used herein for
relatively snooth surface. 4. Structural elenment according to claim1,

wherein said proj eciijyeRaion pudpdlsés Hut kRinoP liR&Rivetnd that ¢BFmMBIIFERADNS ¢ within the
plurality of recesses conprised on an inner face of said second piece.

scope and spirit of the invention.

WHATI CLAIM IS:

1. Structural element which comprises a first piece and at least a second piece wherein

at least said first piece comprises a plurality of projections which establish a preform

wherein said projections of said first piece are fixed to said second piéce which upon
 fixing estabhsh a very rigid, resistant to flexure and light weight tridimensional structure.

2. Structural element according to claim 1, wherein said projections can have different

geometric shapes and sizes.

3. Structural ekmém according to claim 1, wherein said projections of said first piece

are fixed to said second piece which comprises a relatively smooth surface.

4. Structural element according to claim 1, wherein said projections of said first piece

are fixed by means of a plurality of recesses comprised on an inner face of said second

piece.
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5. *Structural el enment according to claim11, wherein both pieces are simlar
and wherein the projections of said first piece are fixed to the

proj ections of said second piece. 6. Structural elenment according. to
clainms 1, wherein both pieces are simlar andlfhé proj ections of said
first piece are fix to recesses beLween th roj,ections of the second .,

pi ece. 7. Structuri%W@%WWFNﬁM%@P@#@WMMﬁm
piece is a mesh. 8, Structural el ement according to claiml1, wherein said
first or second pi beBrojgetonsdsaidfipstipiecs are fixndde theprojectiopafisaid serond piged. ow

t he passage of other objects or materials. 9. Structural el enent
according to clai m&, Supewel ¢lement pecprding topiaims &owhedeip botharecas are similar andthet 0
| ighten the elenent and to allow the passage of other objects or materials.
10. Structural el ermojections of sdidfist piscedrafixed td recessasibeiweems thi grojdctionsuf theasscond
structural projections with different shapes and sizes to have a final
shape by neans of bpsies#ing or curving before fixing. 11. Structural

el ement according to claim11l, wherein said el enent is made by neans of
pending and cur vi nG7. SSidbl ethedl Wdodriing BoolAiiS1, Whedefisbiddcond Biekt B8 thesh. 12
Structural elenment according to claim1, wherein said pieces of said

el ement conprise as.dswmbhﬁme&%aﬁ@hgwexﬁgg}ﬁagg%ﬁ;@ngnﬁd ieces are

Structural elenent according to claim t conprises

pi eces nade of the Ebgﬂﬁreﬁrﬁ;lﬁhbﬁ' nenthdd4s 3| EH@”%; ' Qneltédial
claim1l1, wherein said el ene cct)hrrepezhl ses pi e%g";s‘akr?g e 0 io@é?@é#&%a errals.
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9. Structural elementaccordingfo claim 1, wherein both first and second pieces are

hollowed to lighten the element and to allow the passage of other objects or materials.

10. Structural element according to claim 1, wherein said element has structural

projections with different shapes and sizes to have a final shape by means of bending or

curving before fixing.

11. Structural element according to claim 1, wherein said element is made by means of

bending and curving said piece and fixing its projections on itself.

12. Structural element according to claim 1, wherein said pieces of said element comprise

a deformable, moldable or laminar material.

13. Structural element according to claim 1, wherein said element comprises pieces made

of the same material.

14, Structural element according to claim 1, wherein said element comprises pieces made
 of different materials.

U
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13 15. Structural elenent according to claiml, wherein said el enent
conprises faces and finishing. 16. Structural elenent according to claim
1, wherein said element conprises reinforcenents. 17. Structural el enent
according to claim1, wherein said el enent cgﬁpri ses filling the inner
spaces. 18. Strucjural el nt accoyding,to.claimil,, erein sai d_el enent
conpri ses shapes gégwgefmﬂt?q"f‘{ﬁ%@%@?milng’geﬁf‘}‘é?ﬁi\gﬂ!nentfgm%ﬁ’&%m@l

el enent according to claim1l, wherein said el ement conprises accessories
for its fixing or finighing.| at i on thereafter. 20. Structural el ement
according to claim1l, wherein said el enment conprises at |east three pieces
for the nultiple appl Beuatirah elsment gcoording: itg|claim 2, wherein, said r elemeit ccomyprrises
according to claim1l, wherein said elenent is conprised in another

products or conpl exeinforcementds.es. 22. Structural el ement according to claim
1, wherein said pieces are separately managed but are applied according to
the sanme princi pl el7. Sgictural ¢lemdntacebrdiigaaelaim Whivieein siidélerat comprises fillidp e
and at | east a second piece wherein at |least said first piece conprises a
plurality of projemhérpacedhi ch can have different geonetric shapes and

si zes which establish a preformwherein said projections of said first
piece are fixed to1gajeiichitd Rthehi £EGdiRIS Biaft® TPwWhereR ﬁdf%¥&wan 4

surface which upon fixing establish a“very rigid, resistant to 1

i ght - weight tri dmyﬁ]gl%ﬁg#%ﬁﬁ%ﬁ 24. Structural elenent according

to claim 23, whereln” sai said first piece
19. Structural element according to claim 1, wherein said element comprises accessories

@o1s

for its fixing or installation thereafter.

20. Su'uctural element according to claim 1, wherein said element oompxise_s at leastthree_

pieces for the multiple application of its principle.

21. Structural element according to claim 1, wherein said element is comprised in another

products or complex structures,

22. Structural clement according to claim 1, wherein said pieces are separately managed
- but are applied according to the same principle. -

23. Structural element which comprises a first piece and at least a second piece wherein

at least said first piece comprises a plurality of projections which can have different

geometric shapes and sizes which establish a preform wher'eix_x said projections of said

first piece are fixed to said second piece wh:ch comprises a relatively smooth surface

which upon fixing establish a very rigid, resistant to flexure and light weight

tridimensional structure.

24, Structural element according to claim 23, wherein said projections of said first piece

— —
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14 are fixed by neans of a plurality of recesses conprised on an inner
face of said second piece. 25. Structural elenent according to claim 23,
wherein both pieces are simlar and wherein he projections of said first
piece are fixed to the proj ections of said setond piece. 26. Structural

el ement accordi ng ' oth |eces re simlar d. .t he
projections of saiaé&-u?J p| ece}maﬁﬁﬂt?fg rcggxgg §nl§§f%%ﬁ°i ?a1tnesa‘d second
projections of the. second pi ece. 27. Structural el enent according to
claim 23, wherein @?‘fﬁd second piece is a nmesh. 28. Structural el enent
according to claim.2 wherei'n said first or second pieces are_ hollowed to
lighten the el emerdS: 38 element Acqopding 19 slaim, 23, yibessinbeth pinsesar similer apdwhatein| <.
29. Structural elenent according to claim?23, wherein both first and second
pi eces are hol | ovtbeipnoiectiongief said fitstpiecearesfined A the projestionsvof said sgsond piges. of

ot her objects or materials. 30. Structural elenent according to claim 23,
wherein sai d el ens6 Stracturst elernen pedording tjolaimi23 nwheseih ot fiéces ara tsinsilan pdsthand
sizes to have a final shape be nmeans of bending or curving before fixing.
31. Structural el grojettionsoftsaidifingy plece ¢ fixeditd tbeeseds détwietn the prbjectiGuRf theisscomdde
by neans of bending and curving said piece and fixing its projections on
itself. 32. Struqr,%al el ement according to claim23, wherein said pieces

igois

of said element conprise a deformable, noldable or |am nar naterial. 33.
Structural el ementz7aggadtetal et 48 claitd'23, GihRrefiiald sBtcRADIRee BQATNshS €S
pi eces nmade of the sane material. 34. Structural elenent according to

fn'i?ie;“i gl?”s | wher ei n faigthu@lBRhed SIRISED QLRLES whaRHFsaRf fidi i bR pieces are
hollowed to lighten_ the element and to allow the passage of other objects or materials.
29. Structural element according to claim 23, wherein both first and second pieces are
hollowed to lighten the element and to allow the passage of other objects or materials.
30. Structural element according to claim 23, wherein said element has structural
projections with different shapes and sizes to have a final shape be means of bending or
curving before fixing.
31. Structural element according to claim 23, wherein said element is made by means of
bending and curving said piece and fixing its projections on itseif.
32. Structural element according to claim 23, wberem said pieces of said element
comprise a deformable, moldable or laminar material.
33. Structural element according to claim 23, wherein said element comprises pieces
m of the same material.
34. Structural element according to claim 23, wherein said element compﬁses-pieces

made of diffevent materials,

- i
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15+ 35. Structural elenent according to claim23, wherein said el enment
conprises faces and finishing. 36. Structural elenent according to claim
23, wherein said elenent conprises reinforcepents. 37. Structural el enent
according to claim 23, wherei n said el ement conprises filling the inner

spaces. 38. Structis Suctlsl &)?rixﬂé I i E%gg nt
conpri ses shapes or edges adapt ed tor m“t"??gl‘%&é‘?éﬁ%%ﬁé 1 on. ﬁ,g%earﬂﬁ

Structural el enent fﬁﬁﬁéﬁdl ng to claim 23, wherein said el ement conprises
accessories for its ‘ng or installation thereafter. 40. Structural

el ement according t ai re| n.sai d el.ement conprises_at [east
three pieces for t h.% m |a859’11’8ﬁ By wg'r iwﬁ‘ éa.‘g clement; COMPEISHS 5|
el enent according to, ¢laim 23 vvherel n said element is conprised in

anot her products or' ’%"'simstructur es. 42. Structural elenent according

to claim23, wherein said pieces are seParater managed but are ap I|ed
according to the s claim 23, wherein said element comprises

inner spaces.

38. Structural element according to claim 23, wherein said element comprises shapes or
edges adaptéd for its fixing or installation.

39. Structural element according to claim 23, wherein said element comprises accessories
for its fixing or installation thereafter.

40. Structural element according to claim 23, wherein said element comprises at least
three pieces for the multiple application of its principle.

41. Structural element according to claim 23, wherein said element is comprised in
another products or complex structures.

42, Structural element according to claim 23, wherein said pieces are separately managed

but are applied according to the same principle.
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