Pr ot ekt orwer k P4027PWDO Fl orenz Maisch GibH & Co. KG5 An areal netal

el emrent and a section elenent The present relation relates to an areal
netal el enent having a surface which extends froma first outside edge
to a second outside edge lying opposite the first outside edge, with the
region of the netal elenent ad 10 joining the first outside edge formng
a first side region and the region of the netal elenent adjoining the
second outer edge form ng a second side region, both said side regions

- being connected to one another by a central region |ying between them
“and with at |east one conpletely bordered aperture being formed in at

| east one of the side regions, with its border 15 being fornmed in one
part byPsatekter@erkegi on and in another part by the PR2ARrEW®egi on. The
i nventi is furthernpr Lrect to a section element which is produced
from su?ﬂorfﬁlzaﬁ%é?&hg‘%ﬁgkgﬁﬁgn ~“Areal netal elenents of the kind
initially named are used, for exanple, in 20 the production of sections.
Such sections can, for exanple, be stand sections such as are in
particular used in interior work for the fastening of plate-Iike

el enents, or also corner sectii)n whi ch are used for the protec- tion of
corners, usually M&S&E&Eﬁéﬁiﬁ%&ﬁ—%&ﬁm&ary for such
pl aster sections that said sections have material apertures so that 25
the plaster can pass through the sections and so that a fixing of the

sec- tiQhg priesthtiseRnios edlatés t@ arvhfsalsetnlanenicwtdsaing Headfeed by
punchi ng procedures such that the parts punched out formwaste. This is
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the metal element adjoining the second outer edge forming a second side

region, both said side regions being connected to one another by a central
region lying between them, and with at least one completely bordered
aperture being formed in at least one of the side regions, with its border
15  being formed in one part by said side region and in another part by the
central region. The invention is furthermore directed to a section element

which is produced from such an areal metal element.

Areal metal elements of the kind initially named are used, for example, in
20  the production of sections. Such sections can, for example, be stand
‘ sections such as are in particular used in interior work for the fastening of
plate-like elements, or also corner sections which are used for the protec-
tion of corners, usually under plaster. It is in particular necessary for
such plaster sections that said sections have material apertures so that
25 the plaster can pass through the sections and so that a fixing of the sec-

tions is thus ensured.

As a rule, such apertures are produced by punching procedures such that
the parts punched out form waste. This is disadvantageous, on the one

30 hand, since these parts either have to be disposed of or made available for



to a predom nant degree by the material costs. A punching out of part
surfaces is thus uneconomc, in particular when the punched out part 5
surfaces have to be di sposed of as waste. To avoid this disadvantage, it
is already known to produce bored sections from expanded netal. In the
use of expanded netal, slots are cut i,nto the netal sheet used for the
production of the sections such that the netal 10 sheet is subsequently
pul l ed apart at two opposite sides, with the slots expanding to formthe
desired apertures. The material |ying between the apertures is stretched
or expanded in this process, whereby the desired deformation and,

associ ategclingr € tthe cther deridia etibsten i@l disedvahakgslieplindhe fdevnever,
strains arise in the material by the expanding. of the 15 material which
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invention to develop an areal netal element of the kind initially named

sucl t hawrfahes &gt tor los daspodast pbds Wiasiout nate- rial loss, with at the
sane tinme substantially no strains being present wthin the mat eri al .
Furthernore, the nmetal el enent should have a high stiffness and a |arge

Wi deni ng;, of; ot eh PPH IR Rk @Xltt%‘%lﬂéécﬂszﬁ%na{oe r&ﬁlé@%éi? @cAgasi bl e

with respect to the starting material. Starting roma met errent of
t he ki nitoimekpahbypdnarea, Ihhhe o eﬁexpands@tmstfaledlotﬂ aaeo:mtdmhoethw’ th

the invention in that the central regl n in- cludes at | east two sections
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apertures is stretched or expanded in this process, whereby the desired
deformation and, associated therewith, a widening of the material takes
place. However, strains arise in the material by the expanding of the
15 material which can result in an unwanted weakening. The bending stiff-
ness of expanded metal is also reduced so that expanded metal cannot be

used in many areas. Finally, the widenings of the material achieved with

the expanded metal are often not sufficient.

20 Itis an object of the present invention to develop an areal metal element of
: -the kind initially named such that the apertures are formed without mate-
rial loss, with at the same time substantially no strains being present
within the material. Furthermore, the metal element should have a high
stiffness and a large widening of the material or extension of the area

25  should be possible with respect to the starting material.

Starting from a metal element of the kind initially named, this object is
satisfied in accordance with the invention in that the central region in-
cludes at least two sections which each consist of two outwardly disposed

30 part sections and one center part section lying between them, in that the



t he border of the aperture, and in that the central region including the
sections is fornmed in one piece with the two side regions of the netal 5
el enent. In accordance with the invention, the apertures are thus not
produced by an expansion procedure in the areal netal elenent, but by a
folding over of part sections such that a stretching or an expansion
within the netal 10 el ement, such as is present in expanded netal, is
avoi ded. The folded over part sections are arranged such that an

unfol ding of the two outer side regions of the netal elenment apart from
one anot her takes place during the workstep, whereby the desired

w dening of the material or expansion is achieved. At the sane tine, it
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t he net al elenent that the apertures in th Heta% enent can be
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opposite to one another. One of the outwardly disposed part sections is
in partelement.f ol ded over toward the upper side of the central part
section and the other outwardly dis- posed part section is folded over
toward the | ower side of the central part 25 section. The part sections
can be fohdegrvete QiitHehe ﬁﬁ@é@@oﬁnm@a?tamfre@rareft@mwﬂo@p%dﬁe@dnb@ne
another. It is generally also possible Tor the outwardly di sposed part
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part sect1ons are arranged such that an unfolding of the two outer side
regions of the metal element apart from one another takes place during
the workstep, whereby the desired widening of the material or expansion
is achieved. At the same time, it is ehsured by the folding over and by the
15 formation in one piece of the metal element that the apertures in the metal
element can be produced in a one-piece production process and the de-

sired stiffness and stability are ensured.

In accordance with an advantageous embodiment of the invention, the
20 outwardly disposed part sections extend in opposite senses to one an-

’ other, that is are folded over in directions opposite to one another. One of
the outwardly disposed part sections is in particular folded over toward
the upper side of the central part section and the other outwardly dis-
posed part section is folded over toward the lower side of the central part

25 section. The part sections can be folded over either facing one another or

facing away from one another.

It is generally also possible for the outwardly disposed part sections to be
folded in the same sense with respect to one another, that is facing in the

30 same direction. Both outwardly disposed part sections are in particular



side of the central part section. 5 In accordance with a further

advant ageous enbodi nent of the invention, a plurality of apertures are
formed -at l|east in one of the side regions. This is in particular
sensi bl e when the areal netal elenment has an el ongated design extending
in the direction of the outer edges, since a corresponding w dening of
the netal elenent over its total length is only possible by the 10
apertures. A plurality of apertures are advantageously forned in each of
" the side regions. These apertures are preferably spread alternately in
both side regions, with preferably the fol ded over, outwardly disposed
part sefoldehsvef tewhed phetdarhe Sadd i0nrhi prbdergeehiat s behpg hashcgkat ed

" with a respective aperture of the first side region and with an

subsequeleldepever toward dherupprr sideonabetiyare éefdsd. ovear tasesdddeclewin h a
further adva eouy i of the invention, additional apertures
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are forne e " The apertures forned in the central
region are advantageously forned in correspondence 20 with the apertures
formed in the side regions. It is thus possible to achieve an additional
wi defi ndmécednslansicawitdl @ fentharmdyaattageptiarcanbogiménts ot thomsveritoboed
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section can, however, gener- ally also extend obliquely wth”respect to
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i nvent i aine ¢ide regions. These apertures are preferably spread alternately in both
side regions, with preferably the folded over, outwardly disposed part
sections of a respective section simultaneously being associated with a
respective aperture of the first side region and with an subsequent aper-

15 ture of the second side region.

In accordance with a further advantageous embodiment of the invention,
additional apertures are formed in the central region. The apertures
formed in the central region are advantageously formed in correspondence
20 with the apertures formed in the side regions. It is thus possible to achieve
" an additional widening of the metal element in that a plurality of sections
folded over in accordance with the invention are provided which lie in

series between the outside edges.

25 A section is advantageously formed as a web with side edges extending
parallel to one another. The side edges of the section can, however, gener-
ally also extend obliquely with respect to one another or, for example, also
be curved, as long as the turning over of the part sections in accordance

with the invention is not prevented thereby. Surfaces deviating from the



5 side edges and the webs extend parallel to one another or obliquely to
one another. The geonetry is also only restricted in this process in
that a folding over of the outwardly di sposed part sections, and thus
turning over of the two side regions apart from one another, is not

hi ndered. 10 It is achieved by the inyention that the spaci ng between the
first and the second outside edges wi'th fol ded over part sections is
substantially larger than with part sections not folded over. The
desired material widening is achieved in this manner. It is in
particul ar possible with the invention for the spacing with fol ded over
part seglebosisape, foe eappnpl ratellly pesjeetnglsidfdCehgnrdid pagtcatad Bege, in
particul ar approximtely between 2 and 3 tinmes as large as with part

sect | onprevrieflatddi ends of Ahmrektiomsger expansion is thus possible with
metal elenents fornmed in accordance with the inven- tion by the folding
in accordance with the invention than can be achieved, for exanple, when
expandegh &%E@fdéﬁcélﬁﬁfh adriiher ﬁ?&&%ﬁ&éﬁ%@ﬁk@ﬁ%ﬂdmﬁr@ﬁ@@h aher egul ar
intervals, with this appl both to the apertures forned in the side
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exanple, in that the material thickenings present due to the fol di ng over
6 are rolled flat. A strain hardening thereby additionally occurs at the
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t hat’, desp
second outside edges with folded over part sections is substantially larger

than with part sections not folded over. The desired material widening is
achieved in this manner. It is in particular possible with the invention for
the spacing with folded over part sections to be approximately between 1.3
15 and 4 times as large, in particular approximately between 2 and 3 times
as large as with part sections not folded over. A much larger expansion is
thus possible with metal elements formed in accordance with the inven-
tion by the folding in accordance with the invention than can be achieved,

for example, when expanded metal is used.

20
" The apertures advantageously repeat at regular intervals, with this apply-
ing both to the apertures formed in the side regions and to any apertures
formed in the central region. The apertures can generally also repeat at
irregular intervals.
25

In accordance with a further advantageous embodiment of the invention,
the side regions have a substantially planar surface, with the exception of
the apertures. The surface of the metal elements is also advantageously
planar, with the exception of the apertures. This can be achieved, for

30 example, in that the material thickenings present due to the folding over



the folding of the material, the stiffness of the fol ded over sections
corre- sponds at least to the stiffness of the starting material. This is
in particu 5 lar inportant when the sections fornmed as webs, for exanple,
are made relatively thin, since in this case a high stiffness of the
total netal elenment is ensured by thg strain hardening despite these
thin connection positions between the two side regions. 10 In accordance
with a further advantageous enbodi nent of the invention, the folded
over, outwardly disposed part sections include an angle in each case
with the central part sectjon of approxjmtely 110 to O, preferablg from
aE bendi n
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of the folded over, outwardly di sposed part sections, Is directly

connectisccriarradsbyl¢he egirain, hastges godespitauthrdeythinncqan¢dtoan gositoas
pl anar 25 mamnel{)@,f intgo,the side region connected to it. A snooth or
pl anar Glestils tWPRIAGEEZIONS errent is thereby achi eved in this region

W thout edges, bends or the like. In accordance with a further preferred
‘enbodi ment of the invention, a 30 respective further netal section

adjl0i ndnt hecdrdasiceantthod ftitttheseabrathtagtoils esi oed imderes ofitide fovarstian,

angul ar section together w.th_the terial ex- tending between the first
and t hetheelodded oVeS, eratverisly dispesethgarhpections includean angle in each

case with the central part section of approximately 110° to 0°, preferably
from approximately 90° to 0°, advantageously from approximately 45° to
0°, in particular from 10° to 0°. To produce an areal, widened metal ele-
15 ment, the outwardly disposed part sections are completely folded over
such that they include an angle of approximately 0° with the central part
section. It is, however, generally also possible for the folding process not to
be carried out up to the complete turning over such that three-
dimensional structures can be produced. They can be used, for example,

20  in the production of composite materials, of filters or the like.

In accordance with a further advantageous embodiment of the invention,
each of the folded over, outwardly disposed part sections, which is directly
connected to a side region, merges continuously, in particular in a planar
25 manner, into the side region connected to it. A smooth or planaf surface of
the metal element is thereby achieved in this region without edges, bends

or the like.

In accordance with a further preferred embodiment of the invention, a

30 respective further metal section adjoins the first and/or the second out-



section can in particular be L-shaped, V-shaped, U shaped, C shaped or
Z-shaped. The areal netal elenent can easily be used for the formng of a
5 section by this design. The further netal section or nmetal sections can
ei ther have an unbroken surface or, if desired, |ikew se be interspersed
with apertures in accordance with the-<nvention. If, for exanple, a

pl aster section should be produced, the angular section is

advant ageously made in L shape, with both |inbs of the section
preferably being provided with 10 apertures in accordance with the
invention. If the angular section is, in contrast, a holder section, for
exanpl eside edgtmped, foomshapehguiagiseption togethempwathoth@ nsatapisd ekesi gn i s
advant ageoys, with the aperfures_.onl bei ng .aresent in the central base
part, bURRHEE PRGRE bt AP URPIGE Seaid PHREC qeiesse iy dagtiaie

aper tur es-Gaf St B%nfi@ﬁ]ﬁdbg'ﬂ—ﬁ’ié}%%d,' V-é_%éﬁ%nﬁlﬁﬂa & ngs g bhe
angul ar sections or“only In one or re |1 nmbs. "The tal” elenent In
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remai ni ng part of the neta enent In order 'to ndintain -step
manuf acttith ageproesss adcdridas coanithrtheZhvbntiacc of, fanegamiple, a plastdrer
preferred enbodi nent of the invention, in addition to the first and
second 8§E@doRn &fiosHd baprofvecdnidcaangularsestiga: is advantageaushesaade whi ch
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of Itthe apefagesoh ddwerdahet ivalth she ipveatibes POfS ahBudadbéeedh @6 30 from
the third to the fourth side region substantially to the desigpﬁof the 8
sur f acecpntrasyi a dwaldenseeloont iy ¢xample, @ Chehapednt-shaped eGidrmpeal,

mat erl a{—shaped or Z-shaped design is advantageous, with the apertures only
being present in the central base part, but not in the outwardly disposed
limbs. If required, the apertures can also be formed directly in the bending

15 lines of the angular sections or only in one or more limbs.

The metal element in accordance with the invention can generally be used
everywhere where areal metal sections are used, e.g. in all types of open or
closed metal sections such as also tubular sections.
20
‘ The further metal section is, or the further metal sections are, preferably
made in one piece with the remaining part of the metal element in order to

maintain the one-step manufacturing process in this manner.

25 In accordance with a further preferred embodiment of the invention, in
addition to the first and second side regions, a third and a fourth side
region are present which aré opposite one another and which each extend
transversely, in particular perpendicularly, to the first or second regions.
The design of the surface of the material strip corresponds in a direction

30 from the third to the fourth side region substantially to the design of the



wi dening is thus not only possible in one direction in this manner, in
particul ar transversely to the |ongitudinal extent of the netal elenent,
but, for exanple, in two directions |ying perpendicular to one another,
for 5 exanple a direction longitudinally to the |ongitudi nal extent of
the netal elenment and a direction trapsversely to the |ongitudinal
direction of the nmetal elenent. In this enbodi nent, a two-dinensional
expansion and material widening is thus achieved. 10 The netal el enent
in accordance with the direction can be used in a variety of manners.
For exanmple, the netal elenment can be used as a section elenent, in
par t i culsariass i@ aslirgtioedtamiheriicy ta thel sraonsksideorsgior. Aangiotiakt i ve
grid, as_.a fence section, as a filter nmat,..as_ a soundproofing .elenent,
95 & ot SReRines RG5 riheordl Sreiblen B e e’ B PBR Rl i 05 rmt
as an | tibuldl ﬁ%ﬁ%@éf&e‘?¥ B ltRk! léhgiuﬁ;ﬁnél E2RR Julle nRI.POARSLL Ur e

band, as a fitting, acoustic or shadow ng el ement or as a decorative sec-
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forned co Ieltel .by the netal el ement i acc‘&gf%gﬁe with e i nvention
or for, ¢ F &b cHESB opeudinpifdp the 'anelRidingh st taef Bismate! met al

20 ele 4N i : : e used
n ol | e B ey e I IR, W nched

i n or demethdelaxanpl i thhisaohbedénanpes twoedhmbnbioreil eqianspen meabi | ity or
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material waste is created in the production of the aper- tures and thus
costs can be reduced. Further areas of use can be: use in arnored gl ass,
sanw ciThel metsl, elpaekadinngéconmisyoat with tiat dircationcgid begusesligpander s,
cabl e carrying systens, netal sheets of catalytic converters, 30 line
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section element, in particular as a corner section or as a holder section, as
a protective grid, as a fence section, as a filter mat, as a soundproofing
element, as a plant climbing frame, as a step element, as a reinforcement

15 mat, as an insert in composite materials, as a cable duct, as an aperture
band, as a fitting, acoustic or shadowing element or as a decorative sec-
tion. It is possible in each case for the corresponding elements to be
formed completely by the metal element in accordance with the invention
or for, as already described, further metal sections to adjoin the metal

{ 20 element containing the apertures.

The invention can generally be used in all areas in which areal materials
are perforated, bored or punched in order, for example to achieve a per-
meability or part permeability or directed reflection for light, sound or

25  fluids. It is achieved with the invention that, differently for example to a
perforation, no material waste is created in the production of the aper-
tures and thus costs can be reduced. Further areas of use can be: use in
armored glass, sandwich floors, packaging/insulating material, ceiling
suspenders, cable carrying systems, metal sheets of catalytic converters,

30 line guiding systems, punched plates, punched strips, installation bands,



installation brackets, shelf supports, flat angle connecting strips,
roller shutter sections, post supports, section bands, rail systens,
slotted bands, strut connectors, support rails or nmesh nmanufacture. 5
Typi cal thicknesses of the material strips used in this process lie
between approxinately 0.3 nmup to 2 gm in particular between
approximately 0.4 mmand 0.8 mm Al um num sheet zinc, stainless steel
or gal vani zed sheet steel can be used as the material, for exanple.
However, the inven- tion is not limted to these thickness val ues or
materials. 10 Further advantageous enbodi nents are recited in the
dependerinstaﬂﬁ’frﬁ@n bragketshvadmll suppotts, 5’@&?&‘@13 iCb@dleiChimteipmtr@iﬂleri n the
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10
Further advantageous embodiments are recited in the dependent claims.
The invention will be described in more detail in the following with refer-
ence to embodiments and to the Figures; there are shown in these:
15
Fig. 1 a cutting pattern with which a metal element in accordance
with the invention can be manufactured,;
Figs. 2 -4 three different states during the manufacture of a metal
20 element formed in accordance with the invention in accor-
dance with the cutting pattern in accordance with Fig. 1;
Fig. 5 a further cutting pattern for the manufacture of a metal
element formed in accordance with the invention;
25

Figs. 6 -8 three method steps for the manufacture of a metal element
formed in accordance with the invention in accordance with

a cutting pattern in accordance with Fig. 5;

30 Fig. 9 a further cutting pattern;



the cutting pattern in accordance with Fig. 9; 5 Figs. 13 - 15 three
alternative nethod steps in the manufacture of the netal elenent forned
in accordance with the invention in accordance with the cutting pattern
in accordance with Fig. 9; 10 Fig. 16 a further cutting pattern; Fig. 17
a metal elenment fornmed in accordance with the invention which was

manuf actured in accordance with the cygting 15 pattern in accordance
with Fig. 16; Fig. 18 a further cutting pattern; Figs. 19 - 21 three

met hod steps for the manufacture of a netal elenment 20 formed in
accordance with the invention in accordance with the cutting pattern in
accordance with Fig. 18; Fig. 22 further variants of different cutting
patterns; 25 Fig. 23 a schematic representation of a corner section in

accor- dance with t |nven and. Fi 24 a _schenmatic representa

of o hofie Wt Ton arieaettiod S 9nics BRI FRTeRATER SRRt g,
1 shows an el ongat efbr’ﬂi@é&ﬁﬁ 3lccstddRcd witd tRTAVGHWiGH 1A a[@’écﬁehaﬁ%%xthm 0
which slots 2, 3 extending in neander shape are cut. The slots 2, 3 can

be introduced int othéeuntahgrpadterst in pcdordaorceewaipFag. dy a punch| ng
method or by a cutting nethod (e.g. a rotary cutting nmethod, a | aser
cut t3 ng nethod) 5 or by another suitable method. The slots 2, 3 are each

made ing %ss hgpe, 1 T:ﬁ'.re%hﬁtéﬂ&twer%tﬁod%t@ﬂ@ % M¥e manufacture of the

metal element formed in accordance with the invention in

accordance with the cutting pattern in accordance with Fig.

9;
10
Fig. 16 a further cutting pattern;
Fig. 17 a metal element formed in accordance with the invention
which was manufactured in accordance with the cutting
15 pattern in accordance with Fig. 16;
Fig. 18 a further cutting pattern;
Figs. 19 - 21 three method steps for the manufacture of a metal element
20 formed in accordance with the invention in accordance with
the cutting pattern in accordance with Fig. 18;
Fig. 22 further variants of different cutting patterns;
25 Fig. 23 a schematic representation of a corner section in accor-

dance with the invention; and

Fig. 24 a schematic representation of a holder section formed in
accordance with the invention.
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apart from one another toward the open side of the U 10 The linbs 4, and
also the linbs 5 are each connected to one another by |inear base cuts
6, 7 which are each arranged parallel to one another. The U shaped slots
2 each lie at the sanme height, follow ng one another periodically in
series along the longitudinal axis of the material strip 1. 15 The
U-shaped slots 3 along the |longitudinal axis of the material strip 1 lie
at equal intervals follow ng one another in series, with the open sides
of the U shaped slots 2 and 3, however, facing toward the respectively
other outside edge 8, 9 of the material strip 1. The U shaped slots 2, 3

are arrtanged,engaging into pne another. such that the linbs. 4, 5 .
Fespect Fibl SBOy AR IGRNERtP DB STIPah e Y R TRAHIBE AR ABSFT S 4,
5. The et ri ; j j+d hC S
rom R e L g e b A e o B

Fi gs. 2ittrodncadfiatdithg mateeésissirsp ds ot Examiple, paufanching enarhoal oet al
el enent _formed.in ac%?qrﬁffnce with the invention using the  cutting

pat t er nPyr? GHEGREJRERNF (hFRFOANASUERE RS, & serpisagemathed) si de
sectd On%r@:ﬁ%@ﬁ@&ﬁi‘t&bléfdé&ﬂo&. are noved apart fromone another in

opposite ons i n accordance with arrows 14, 15 such that the webs
30 10, 11 are each kinked at two kink lines 16, 17 or 18, 19. On a
further 12 pulling apart of the material strip 1 along the arrows 14,
15, t heThgoslotraPy 8sarzoeach made e ahepeamidt the twod ed TGIIBRE

anot her%ﬁéfﬁ ﬂ%}%l“%%ﬁe ar}gthelréogc?a\(r? Q?t}aéﬁeﬂrs?& 8?§1£‘§Q5)'t her until they arrive

at the own 1 n a conp pi voting, where they
agai n substantially 5 lie in the sane plane. After the conplete pivoting
and the resulting pulling apart fromone an- other of the halves 20, 21
of ltthe Whedimds tang also dhedimbed,2xe ewhapenneeicae pnetarwthartsr, as

can be fined? rlyazs.gchtrs'%? ’F'vghicﬁ' au]g](gj\eu%El %%ltér(f‘glecf ialai'éﬁ'cg to one another.

The U-shaped slots 2 each lie at the same height, following one another
periodically in series along the longitudinal axis of the material strip 1.

15 The U-shaped slots 3 along the longitudinal axis of the material strip 1 lie
at equal intervals following one another in series, with the open sides of
the U-shaped slots 2 and 3, however, facing toward the respectively other
outside edge 8, 9 of the material strip 1. The U-shaped slots 2, 3 are
arranged engaging into one another such that the limbs 4, 5 respectively

20 overlap and webs 10, 11 are formed between the limbs 4, 5.

The material strip 1 has a surface 13 with a width 12 which extends from

the outside edge 8 to the outside edge 9.

25 In accordance with Figs. 2 to 4, a folding process is used for the manufac-
ture of a metal element formed in accordance with the invention using the
cutting pattern in accordance with Fig. ! as a base. For this purpose, the
side sections of the material strip 1 are moved apart from one another in
opposite directions in accordance with arrows 14, 15 such that the webs

30 10, 11 are each kinked at two kink lines 16, 17 or 18, 19. On a further



10 the apertures 22, 23 prior to the pulling apart fornms correspondi ng
lugs 24, 25 which are each connected to one another via tw of the webs
10, 11 and are displaced toward one another with respect to the starting
state by twice the web length in the direction of pulling apart. The
shape of the lugs 24, 25 is conplenmepgary to the shape of the apertures
22, 23 with 15 the exception of the web regions. The width 12 of the
material strip 1 has enlarged by twice the web length to the width 12
by the expansion process. Substantially no stretching strains or bending
strains occur in th? material of the materjal strip 1 20 during the
expansi BAlIgi®apdut ef the paterlitip prodersadhe arrowenttngOothe ke materi al

ont .t akendll gerdigiastl wliihhe ki akcdinescdGe dle SHlmdfiuiheers

fol di ng-over. expansion W réspec he su C

nent is10eqlli giovkeprtifhbm Pieeesshe?bnlil thee LithePAStid pRsEAW in Fig.
4, the material _strip 1 has a first side region 26 adjoining the outside
edge 8, showaconlisiteftceg epmpictadpigptingg whare tdeyorgriousshslandggly 9 as
wel I as;.a.central region 28 which lies be- tween the two side regions 26,
27 &hd B?lﬂﬁ?lgrﬁﬁlrﬁg #B%si de regions 26, 27 are connected to one
another. 30 13 The central region 28 includes four sections 29, 30 shown
by broken lines, wth each of these sections 29, 30 consisting of three
part sedfteotbe3bmplte fdgotingahd 8% rédultiegpputlive bpartfmomnelcard dneat i on,

Shown' | RERIGE! e RBE a0 cAb T THCCPRELI N aIR o PRBREIRI TauehP Eo L he

central foRAiidd P2 ¢hEQAtt32 ab ¥hAdhd BEE &a@%mlmtgw Hd AfatBRANGing he

outwardly disposed part” sections 34 and 36 of the sections 30 are

t r dfsvetlsehpettatrehll, 2dipreort toethecpnilirad apact fam8sobyspprichegdhesween i s
longit ugﬁlk,n Sglv%hycﬂ g?g ga\é\{ltc%r{r?écted to one another via two of the webs 10, 11

and are displaced toward one another with respect to the starting state by

twice the web length in the direction of pulling apart. The shape of the

Iugs 24, 25 is complementary to the shape of the apertures 22, 23 with

15 the exception of the web regions.

The width 12 of the material strip 1 has enlarged by twice the.vveb length
to the width 12' by the expansion process. Substantially no stretching
strains or hending strains occur in the material of the material strip 1
f'_ 20 during the expansion procedure or the folding procedure. A bending of the
" material only takes place directly in the kink lines 16, 17, 18, 19 by the
folding over. The material expansion with respect to the surface enlarge-

ment is negligible in this process.

25 In the end position shown in Fig. 4, the material strip 1 has a first side
region 26 adjoining the outside edge 8, a second side region 27 adjoining
the second outside edge 9 as well as a central region 28 which lies be-
tween the two side regions 26, 27 and by which the two side regions 26,
27 are connected to one another.
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spect to the longitudinal direction of the material strip 1. 10 As can be
recogni zed fromFig. 4, the respective outwardly di sposed part sections
31, 33; 34, 36 are folded over conpletely in an opposite sense wth
respect to the central part sections 32, 35 such that the outwardly

di sposed part sections 31, 34 contact the upper side of the central part
15 sections 32, 35 and the outwardly dsposed part sections 33, 36
contact the lower side of the central part sections 32, 35. It is
pointed out in this process that the expression "outwardly di sposed”

part sections does not necessarily mean that these part sections lie

oot ondheAnERErSHanCS B oﬁugfe%f‘eﬂ%@s%ﬁg%r}% SRt Brokee liess i ons
29, 30 IVSFHZH eralahe@f e se%?ﬁ)tds?%(ﬁ 3y 5dﬁ§1§'ﬁn kﬁérf“ﬁ@ﬂéﬁg 31p3§ o one

sections I n each case being e part SECtI are connecté

anot her 3@yon3p0i3E, Itentsmactivedy. th&eclraer'meitwmgtHeetamntmrhemm%&drﬁ obt ai n
a surface 13 which is as smpoth as possible, the material strip 1 can be

gui ded CAsRARN RAFPCtigRAd: o o the Seeion A& Fhawsrin R 1HRes ng
procg pressegﬁ? Ogeﬁpﬁ%te‘ﬂﬁir%&lﬂﬁé &hgﬁfelﬁxerﬁq% A RE &Fﬂ‘éé&i 9gl on 28,

i's a correspon ress a‘strain

hard 30]yhig Wﬁle@ébéhﬁedfﬁtlﬁra%hrrﬁlrar&hﬁgm@fr tﬂﬂeomwarﬁlynalsp%sbarwlty pl anar
surface 13 14 is thus_ produced by the roll procedure, on the one hand,

and an pPAcHersedt agdadfp |0i ttbe sectinasni ere éra@mrﬁeky hatchiah wbHedbed in
the regi of , t relatlvely
thin V\eggﬂﬁ%l St ?%o%nﬂs"g g f% 8“%%% r%g O%%It‘?alsﬁé% %&%efl “8%1 T5n the
pt her hgpdet B ﬂﬁ@l@ﬂ@@ddﬁﬁﬂtd@m ioff theggatdridlos@igubst antial l'y
corresponds to the
10
As can be recognized from Fig. 4, the respective outwardly disposed part
sections 31, 33; 34, 36 are folded over completely in an opposite sense
with respect to the central part sections 32, 35 such that the outwardly
disposed part sections 31, 34 contact the upper side of the central part
15 sections 32, 35 and the outwardly disposed part sections 33, 36 contact

the lower side of the central part sections 32, 35.

It is pointed out in this process that the expression "outwardly disposed"
part sections does not necessarily mean that these part sections lie closer
20  to one of the outside edges 8, 9 than the central part sections, but that
" this expression describes the division of the sections 29, 30 into three part
sections, with the ”outwétrdly disposed” part sections in each case being
the part sections which are connected to one another by a joint central

part section lying between them.

25
To obtain a surface 13 which is as smooth as possible, the material strip 1
can be guided through a roll apparatus after termination of the folding
process. The material, which has three layers in the central region 28, is
pressed together by a correspondingly high pressure, with a strain hard-

30 ening of the material arising at the same time. A largely planar surface 13



enbodi ment described with respect to Figs. 1 to 4 so that the sane refer-
ence nunerals are used for the sane elenents as in Figs. 1 to 4. 10 The
enbodi ment in accordance with Figs. 5to 8 differs fromthe enbodi - nent
in accordance with Figs. 1 to 4 only in that two further obliquely
extending slots 37, 38 are provided in each case between the U shaped
slots 2, 3. Two webs 10, 10" or 11, 11% respectively arise in each case
which lay in series parallel to the expansion direction in accordance
with 15 the arrows 14, 15 due to these further slots 37, 38. The folding
procedure takes place identically to the folding procedure described

W th reo0ehls ol B B e fop e PRy AR 3SR Llohie e om0ty 1

accordance W at” ‘an even higher

expandedtamiliey ioflthetrhibferlall Strih Vel dl¥otdedigekd in @H@'re%@@?oﬂﬂﬁe Kidk. It
can furthernore be recognized'in Fig. 8 that, on the basis of double the
nunber bhewelds, 10, 18019 asiwelllas of Hee celutivaly teiyi vieb2sl @) b, wadckoubl e
the nupgber of sectipns 29, 30 a Il as,.doupl e 1 he ,nunber of part

sect i ongé)r%g 1C%r§gpaﬁ @éCtéj%%g%sm% n O8nitdP ‘?ﬁf‘?ﬂdmhi ch V-shaped slots
37, $8 are cut into the material strip 1 instead of the U shaped slots
2, 3. Simlar to the U shaped slots 2, 3, the V-shaped slots 37, 38 are
al so eathearmbodanhehy ishgvd0 imdkgst d tortk sabetdretialin cotee dponglist todtinal

direction of . the material strip 1 15 d engaging i.nto_one another in an
of f set ﬁ%lm%gg?ﬁ%rﬁ}é%&”@ 6F§pe(§7'§°agl§sh v Trisdafothespms kicver | ap

one anoLies Aslrkfial:d G3BFEE Ve WRRSelnerdrs ¢ 813980 M figigred bet ween

the |i he material strip 1 is noved apart in accordance
with Figs. 10 to 12, in an identical manner as described in Figs. 2 to
4, along two arrows 14, 15 uch that the w dth of the material strip
1 exﬁaﬁoréa éllaﬁnéﬁn%@aaammm%}flgﬁf% ép & ﬁé%f‘éﬁof%]fn te ePPQAing

Procedupg.nt in accordance with Figs. 1 to 4 only in that two further obliquely
extending slots 37, 38 are provided in each case between the U-shaped
slots 2, 3. Two webs 10, 10' or 11, 11’ respectively arise in each case
which lay in series parallel to the expansion direction in accordance with

15 the arrows 14, 15 due to these further slots 37, 38.

The folding procedure takes place identically to the folding procedure
described with respect to Figs. 2 to 4. It is advantageous in the embodi-
ment in accordance with Figs. 5 to 8 that an even higher stability of the

20 expanded material strip 1 is given by the additional webs 10', 11"

It can furthermore be recognized in Fig. 8 that, on the basis of double the
number of webs 10, 10, 11, 11', the central region 28 also has double the
number of sections 29, 30 as well as double the number of part sections

25 31 to 36.

Fig. 9 shows an embodiment in which V-shaped slots 37, 38 are cut into
the material strip 1 instead of the U-shaped slots 2, 3. Similar to the U-
shaped slots 2, 3, the V-shaped slots 37, 38 are also each arranged lying

30 next to one another in the longitudinal direction of the material strip 1



10 In the folding procedure shown in Figs. 10 to 12, the webs 10, 11 are
folded over as in Figs. 2 to 4 along the kink lines 16, 17, 18, 19 such
that the lugs 24, 25 have triangular tips 41, 42 due to the V-shaped
design of the slots 37, 38. Said tips lie in a plane with the lugs 24,
25 in the folding over procedure sho in Figs. 10 to 12 and
respectively formthe out 15 wardly disposed part sections 31, 33; 34,
36. In contrast to this, in the folding procedure shown in Figs. 13 to
15, the triangular tips 41, 42 are turned over together with the webs
10, 11 along kink lines 43, 44. Wth the exception of this nodified
cour se ahd tegiging i20oldmesndtherdih aphefdasirdangepr thediishagteowmlois Fi gs.

13 to 15 s ddentic t e foldin rocedure _shown_ in Figs. 10 to 12.
The resas 0GR b9 340 R QETAD SOF AT SUFh i CatCSRr choEn
cases; h rkpfrg)% i robiig b i ed in the folding
descri bg%ﬂélz%éwﬁtlh res %@tfo'ltfo Fi Slsaﬂﬁ?%ﬁ?%ezli@bisg%%ady described with
respect to the enbodi ment in accordance with Figs. 1 to 4, the material

strip 1 can alsq be supplied in the enbodiments in accordance with Figs.
5 t o 15) Nenn@agHat 5aP df 1efiquee a1 acqadrlansg vish logsr 10t d2sHbot hi ng

appar at Wit h: wWhi [z rd seg-_ftions_ar ssed
oget nert st kel SR TIRAE IRES B 288 oub SR E 5181 o

4, Fi gssuth thdtahd widths12Dfititbeldsaadabbstp Fi @Sexpahded 16 art beldeedl | i nes
have in each case been selected in an identical nmanner on both sides of
t he cenidth l&gipdier the end of shgdpkdinriRroardyrpossi bl e, for exanple, to
select the kink Iines on one side of the central region 28 in accordance
wi th the enbodi nent in accor- dance with Figs. 10 to 12 and on the other

si dg) of 14 hRedBRiihal proRgtore 2Bi0vih 10 Fgso1dance, WHehwtkBe 1@Tbpdiaent in
accordance with Figs. 13 to 15. The sane also applies to enbodi nents

whi ch dolded depresvirsHigred §0 4t alogg, the kink lines 16, 17, 18, 19 such that
the lugs 24, 25 have triangular tips 41, 42 due to the V-shaped design of

the slots 37, 38. Said tips lie in a plane with the lugs 24, 25 in the folding
over procedure shown in Figs. 10 to 12 and respectively form the out-

15 wardly disposed part sections 31, 33; 34, 36.

In contrast to this, in the folding procedure shown in Figs. 13 to 15, the
triangular tips 41, 42 are turned over together with the webs 10, 11 along
kink lines 43, 44. With the exception of this modified course of the kink
20  lines 43, 44, the folding procedure shown in Figs. 13 to 15 is identical to
" the folding procedure shown in Figs. 10 to 12.

The resulting width 12' of the material strip 1 is identical in both cases;
only the number of kink lines 43, 44 is reduced in the folding described
25 with respect to Figs. 13 to 15.

As already described with respect to the embodiment in accordance with
Figs. 1 to 4, the material strip 1 can also be supplied in the embodiments

in accordance with Figs. 5 to 15, in each case after the complete folding



38, but, for exanple, U-shaped slots or other slot shapes. In this case,
the folded over part sections are thus not folded in opposite senses,

but in the sane sense. 15 Wth respect to the enbodi nents in accordance
with Figs. 9 to 15, this wuld nmean that on one side of the central
region 28, the triangular tips 41 args as shown in Fig. 12, fol ded over
wth respect to the webs 10, 11, whereas the opposite triangular tips 42
form as shown in Fig. 15, con- 20 tinuous extensions of the webs 10, 11.
In the enbodi nents in which the bending lines of two adjoi ning outwardly

di sposed part sections are separated from one another (see_ e.. Fi gs.

L 5" 6v8S o, d 3504 i B b IRE NS B iR B BRE Ry bt S0 ni ng
out war dihrZoafll pRASR RREthsections to be turned over in opposite
directions wwth re- speCt to their respective central part sections. In

t he enbodi nent in ac- cordance with Fig. 4, this would e.g. nmean that the

section_29 is folded as shown, in the sectjon 30, .in contrast, . the
out war dWheless R thlfw §€%h':eq> R ForeCHSIBNGCVHBOVES: Hetx &nfigd: Dar t

sectd on , S j i . Qu n - 14t 1 L i.sposed
par ts sezc:(?i%é)r%Jq %% %W g?@o%ﬁ?f%ﬁg' %gﬁ% 1};& ﬁ?efeﬂ ﬂe%\élglt-gﬁq%%ég iégﬁtg %&S%m
sect i onbadén deltctatianean idefdtiesbndirdri@ar entbdthl ddag of dhe eetitealsrapdasn occur
regul ar | é for exanple alternately, or irregularly. The bending

sti f f neds éf i Henehedly alsparrsfiblea fon eXamplevus iyt Heg &KiBkdiemsn s ded

Wi th T espachr hR. ABRLANGLERY o8 HNebending ik HIesRLEAT ALY R cor

increaséed 1 n t t sequen section are not only arrange al ong

a strai ghhckivighdvigs. 1 Detol ERglritl oh thieotiiralide eff eherdentidl iéh @8 &1 i n
the | ongitudinal direction of the netal elenment, but in that at | east
sortd® sedteoitary Wil Hrecmbadigaant i asedpneefEdh Figs. 13 to 15. The

same also applies to embodiments which do not have V-shaped slots 37,
38, but, for example, U-shaped slots or other slot shapes. In this case, the
folded over part sections are thus not folded in opposite senses, but in the
same sense.

15
With respect to the embodiments in accordance with Figs. 9 to 15, this
would mean that on one side of the central region 28, the triangular tips
41 are, as shown in Fig. 12, folded over with respect to the webs 10, 11,
whereas the opposite triangular tips 42 form, as shown in Fig. 15, con-

20 tinuous extensions of the webs 10, 11.

In the embodiments in which the bending lines of two adjoining ocutwardly
disposed part sections are separated from one another (see e.g. Figs. 1-8,
10-12, 19-21)}, it is also possible for the two mutually adjoining outwardly
25 disposed part sections to be turned over in opposite directions with re-

spect to their respective central part sections. In the embodiment in ac-
cordance with Fig. 4, this would e.g. mean that the section 29 is folded as
shown, in the section 30, in contrast, the outwardly disposed part section
34 does not lie above the central part section 35, as shown in Fig. 4, but

30 Dbeneath it. The outwardly disposed part section 36 would accordingly not



10 one another. While in the enbodi nent in accordance with Fig. 4, al
sec- tions 29, 30 follow one another in a straight line, in the

enbodi ment in accordance with Fig. 8 the sections 29, 30 respectively
lying nore closely to the outside edge 8 are arranged |aterally offset
with respect to the sec- tions 29, 30j%ying nore closely to the outside
edge 9 such that the em 15 bodi nent in accordance with Fig. 8 has a

| arger bending stiffness than that in accordance with Fig. 4. It would,
for exanple, also be possible in the enbodinment in accordance with Fig.
4 to offset the sections 29 |later- aIEg in each case with respect to the

sect i onfedrenathotiyy eeeiral paghsrcidenrS% bighaboys s g‘é}qsgrglffggengﬁ)ldmg
| | f d
o SSRGS LIS AP AT 206 GHR 28 RSN grder (o

cutti ngppatigg @tifme%@cﬁt(ﬂ&nﬁﬁ:tm éleniei9: cPn Dal ﬂrﬂﬂprcm-ﬁeaﬁ theke aestingke
doubl e row of V-shaped slots 37, 38, a plurality of such V- shaped slots

engagl népldrtovisherespschée obsi a@eHsvi ded. 25 In such a row arrangenent of
ped slots 37, 38, ultimately the struc- ture in accordance with the
inv tion shown in Fig 17 results after the expansion of the materi al

Strip, Whelh&@iMinglst@FaELEN chhidlsbWe BRyBhSed dEhat seé{u%ﬂ%?@eéh@h% 235 38
next to one another being shown for reasons of 30 sinplification. In

a simlap ammmet oady desmgdsedlonig A stemgbt linecowrgthe Ergth&f tﬂuqoﬂmrta] ity
1", in this

case naREIYCREceStuar Jirii e Redtidigel ABeeion o e Sesrbelisueh {he

expansi Bﬁttht%%t%ttlbﬁgt sbfne' %éﬁ\!ﬁfﬁé‘ﬁgofw% éuof@m ﬁtla'té'ra[ﬂy SrSésk, the

respectively central web forms a fol ded over, “outwardly

di sgbsednparriothect Wimild an thbe:mhe@fm&ﬁt andctot'danck Mtkaﬁ‘mg 14,"all sec-

respect |1\é>%|sy2<£ 05)81 fgﬂow gr(lag %%%'thglii {I'tl ass%:‘élgthtqme in the embodiment in
accordance with Fig. 8 the sections 29, 30 respectively lying more closely
to the outside edge 8 are arranged laterally offset with respect to the sec-
tions 29, 30 lying more closely to the outside edge 9 such that the em-

15 bodiment in accordance with Fig. 8 has a larger bending stiffness than
that in accordance with Fig. 4. It would, for example, also be possible in
the embodiment in accordance with Fig. 4 to offset the sectioﬁs 29 later-
ally in each case with respect to the sections 30 or to offset in each case a
pair of sections 29, 30 laterally with respect to the next pair of sections

20 29, 30 in order to achieve an increased bending stiffness in this manner.

Fig. 16 shows the cutting pattern in accordance with Fig. 9, with instead
of a single double row of V-shaped slots 37, 38, a plurality of such V-
shaped slots engaging into one another being provided.

25
In such a row arrangement of V-shaped slots 37, 38, ultimately the struc-
ture in accordance with the invention shown in Fig 17 results after the
expansion of the material strip, with only a design with two double rows of
V-shaped slots 37, 38 next to one another being shown for reasons of

30 simplification.



10 Fig. 18 shows a cutting pattern which permts an expansion of the
mate- rial strip 1 both along the arrows 14, 15 and at the sane tine
along ar- rows 45, 46. A material expansion is thus possible with this
cutting pat- tern not only along one axis, but along two axes standing
perpendicular to one another. 15 In {dis case, in addition to webs 10,
10", 11, 11', which extend lying in series between the outside edges 8,
9, webs 47, 47', 48, 48 arranged perpendicular to these webs are
furthernore forned, as can be seen from Figs. 19 to 21. These webs are
formed in accordance with the cutting 20 pattern in accordance with Fig.
18 by the overl apping arrangenents of slots 49, 50 arranged in a

- d . Furth i.bl tti It ] Fi g.
000 PRB o B Flrpeiel 4] BPaBe B WS b PR IS T B B ki o s,
al | edogsbeXyRnbimderidd tveydia, tigp swani, {or 1exanpl e, (Bi$eabe neptced

by correspondi ng rounded desi gns. Furthernore, a multiple staggering such
as i s stiows web§ilyngsn seriegomstdisin thisi praeiegs in, thiesexgpawsiposdirbte wit h
the_cutting.patterns ip accor- dapce wth Fig. 22. A parallel arrangenent
of % plUPAPICY BPriepErftter 4630 BR S crsd e FesnirsRiey cagtralored
exanpl ;076,01 118 $ho Wolde £ BIBAI b Sty 0sFbed Barf ScRRSH fhE trni Lh the
cutting pattern in accordance with Fig.” 22.7 19 t 1suniformwth all
cut ti ngwphstldr asdt Hat antel kiamkl 1 i hesspraatedyd fomirpea devitdalngapr ssedur e

are almags al i gned perpendicular to the expansion direction. 5 Finally, .

in Fi gs’t.1 B3 and 24, a further two application exanples of the invention

are shown. Fig. 23 shows schematically a corner section 51 such as is
used as a
10 Fig. 18 shows a cutting pattern which permits an expansion of the mate-

rial strip 1 both along the arrows 14, 15 and at the same time along ar-
rows 45, 46. A material expansion is thus possible with this cutting pat-
tern not only along one axis, but along two axes standing perpendicular to
one another.

15
In this case, in addition to webs 10, 107, 11, 11, which extend lying in
series between the outside edges 8, 9, webs 47, 47', 48, 48' arranged
perpendicular to these webs are furthermore formed, as can be seen from
Figs. 19 to 21. These webs are formed in accordance with the cutting

20  pattern in accordance with Fig. 18 by the overlapping arrangements of

" slots 49, 50 arranged in a cross-shaped manner.

Further possible cutting patterns are shown in Fig. 22. In these cutting
patterns, as in the already shown cutting patterns, all edges extending

25 toward a tip can, for example, also be replaced by corresponding rounded
designs. Furthermore, a multiple staggering such as is shown in Fig. 5, in
contrast to in Fig. 1, is also possible with the cutting patterns in accor-
dance with Fig. 22. A paraliel arrangement of a plurality of basic patterns
parallel to one another as, for example, Fig. 16 shows in comparison to

30 Fig. 9, is possible with the cutting pattern in accordance with Fig, 22.



10 pl aster section. The corner section 51 in this process is formed as an
L- shaped angul ar section, with both |linbs of the angul ar corner section
51 being provided with apertures 22, 23 in accordance with the -
invention. It is ensured by the apertures 22, 23 that the plaster used
for the plastering of the corner sec&?on 51 can pass through the corner
section 51 and a 15 secure fastening of the corner section 51 is thus
ensured. By the form ng of the corner section 51 in accordance with the
invention by nmeans of a netal elenent expanded in accordance with the
invention, at the sane tinme the material requirenent for the production
of the corner 20 section is reduced and the required stiffness of the
ction.is en- sured..Fi 24 s l.der sectiqns 52 which

o onc e S i St B Gapring Bar&in3 IRAY che T R RS 1 78S 53
4, i r - 5 ic e 1 6,
54, to ‘f@ﬂd‘iﬁg%r@b Greare %1%? &al%éfeglanl?%ﬁeg@ &AW & 9}‘(%%%%‘1’{5 56, are

formed in the usual manner as”s the two base sections 57 of
t he hol dérecgeat.i ons 52 are manufac- tured as netal elenments forned in
accordance with the invention and are provided with the corresponding
aper@ures 22, 23. It is ensured in this manner that the material

cubst ant ARy B R 7 2 aabretd mino Rl aR i BR 0% ret er ence
nuner al ihv&ttidnmatesia@dtinstrip 2 slots 5 3 slots 4 1linb 5 linb 6 base
cuts 7 base cuts

Fig. 23 shows schematically a corner section 51 such as is used as a

10 plaster section. The corner section 51 in this process is formed as an L-

shaped angular section, with both limbs of the angular corner section 51

being provided with apertures 22, 23 in accordance with the invention. It

is ensured by the apertures 22, 23 that the plaster used for the plastering

of the corner section 51 can pass through the corner section 51 and a

15 secure fastening of the corner section 51 is thus ensured.

By the forming of the corner section 51 in accordance with the invention

by means of a metal element expanded in accordance with the invention,

at the same time the material requirement for the production of the corner
20 | section is reduced and the required stiffnessr of the corner section is en-

sured.

Fig. 24 shows two holder sections 52 which are each formed as C-shaped
angular sections. While the two limbs 53, 54, to which a plate 55 is fas-
25 tened, for example, by screws 56, are formed in the usual manner as solid
material, the two base sections 57 of the holder sections 52 are manufac-
tured as metal elements formed in accordance with the invention and are
provided with the corresponding apertures 22, 23. It is ensured in this
manner that the material consumption for the manufacture of the holder

30 sections 53 is substantially reduced with respect to conventional methods.



10 8 outside edge 9 outside edge 10, 10' webs 11, 11' webs 12, 12
width 15 13 surface 14 arrow 15 arrow 16 kink line 17 kink Iine 20 18
kink line 19 kink line 20 half of the material strip 1 21 half -of the
material strip 1 22 apertures 25 23 apertures 24 lugs 25 lugs 26 side
region 27 side region 30 28 central rggion 21 29 sections 30 sections
31 outwardly di sposed part sections central part sections 5 33
outwardly di sposed part sections 34 outwardly disposed part sections

Reference numeral list

1 material strip
2 slots
5 3 slots
4 limb
5 limb
6 base cuts
7 base cuts
10 8 outside edge
9 outside edge
10, 10 webs
11, 11" webs
12, 12! width
15 13 surface
14 arrow
15 arrow
16 kink line
17 kink line
20 18 kink line
19 kink line
20 half of the material strip 1
21 half of the material strip 1
22 apertures
25 23 apertures
24 lugs
25 lugs
26 side region
27 side region

30 28 central region



35 central part sections 36 outwardly disposed part sections 37 V-shaped
slots 10 38 V-shaped slots 39 linb 40 linb 41 triangular tip 42
triangular tip 15 43 kink line 44 kink line 45 arrow 46 arrow - 47, 47
webs 20 48, 48 webs 49 slots 50 slots 51 corner section 52 hol der
section 25 53 linb 54 linb 55 plate 6 screws 57 base section 22
Clains: 1. An areal netal el enent havi% a surface (13) which extends
froma first outside edge (8) to a second outside edge (9) |ying
“opposite the 5 first outside edge (8), with the region of the netal
el ement adj oi ni ng

29 sections
30 sections
31 outwardly disposed part sections
32 central part sections
5 33 outwardly disposed part sections
34 outwardly disposed part sections
35 central part sections
36 outwardly disposed part sections
37 V-shaped slots
10 38 V-shaped slots
39 limb
40 limb
41 triangular tip
42 triangular tip
15 43 kink line
44 _ kink line
45 arrow
46 arrow
47, 47 webs
20 48, 48’ webs
" 49 slots
50 slots
o1 corner section
D2 holder section
25 53 Iimb
54 limb
55 plate
56 SCTews

57 base section



the first outside edge (8) formng a first side region (26) and the re-
gion of the netal elenent adjoining the second outer edge (9) form ing a
second side region (27), both said side regions being connected - to one
another by a central region (28) lying between them and with 10 at | east
one conpletely bordered aperture (22,923) being formed in at |east one
of the side regions (26, 27), with its border being forned in one part
by said side region (26, 27) and in the other part by the central region
(28), characterized in that 15 the central region (28) includes at |east
two sections (29, 30) which each consist of two outwardly di sposed part
sections (31, 33; 34, 36) and a cd=ldHS:part section (32, 35) lying
between them in that the outwardly disposed part sections (31, 33; 34,
36) are folded over wth respect to the central part section (32, 35)

for thelprodpetamaldhe] dib@icanaidung o 2drfads)(13) wHibRtesitbadsgedinoas (29,
30) formpart of the border of the aperture (22, 23); and in that the

central regi Brst{@8yside welgedBhio whecenaut pubsidezglge’®) lyimngheppositc dhe pi ece
ith the t ._side, r.eqgi 6, .27 f th | el t. 25 2. .A netal

\(,3\1 errent ei nﬁ@ﬁ%ﬁﬁﬁﬁggﬁl %lgﬁns (éf’ai‘f#ﬁ%hegﬁ%glgﬁtog&@é@%f;%”&%mmﬁ angoéﬁg{rgesgrre

of the outwagi yirdi saesad dal! () e6HheaB (il 3d: rediordls) i helided over

in opposi te spnses to one anothe , - €. I rections opposl te to one
anot her. 23 g®n of thet atetel elmnent adseicang dhe sewphd ohtirmdze Ehdoacteri zed

[n that one ol sTs au ey dleposed gk ssclions, (31, S Leyladed
oot ver G b SRS 9P L (2 Pk Bk RHR B ©
10 at least one completely bordered aperture (22, 23) being formed in at

least one of the side regions (26, 27), with its border being formed in
one part by said side region {26, 27) and in the other part by the
central region (28),
characterized in that
15 the central region (28) includes at least two sections (29, 30) which

each consist of two outwardly disposed part sections (31, 33; 34, 36)
and a central part section (32, 35) lying between them; in that the
outwardly disposed part sections (31, 33; 34, 36) are folded over
with respect to the central part section (32, 35} for the production of

20 the aperture (22, 23); in that the sections (29, 30) form part of the

’ border of the aperture (22, 23); and in that the central region (28)

including the sections (29, 30} is made in one piece with the two

side regions (26, 27) of the metal element.

25 2. A metal element in accordance with claim 1, characterized in that at
least some of the outwardly disposed part sections (31, 33; 34, 36)
are folded over in opposite senses to one another, i.e. in directions

opposite to one another.



4. A netal element in accordance with any one of the preceding clains,

characterized in that at |east sone of the outwardly di sposed part

sections are folded over in the sane sense with respect to one an- 10

other, i.e. extending in the same direction. 5. A netal elenent in

accordance wth claim4, characteri Ze%né n that both outwardly disposed

part sections are folded over toward e sane side, i.e. either both
toward the upper side or both toward the 15 | ower side of the central

" part section. 6. A netal elenment in accordance with any one of the

- preceding clains, characterized in that a plurality of apertures (22,
23) are 3.or mell mttal legdeasenit nnareooflanhe veith elaieyihrshar26te279d i20hat A

tal el t i d ith claim 6, character.i i
bl ural ity of QFoPt HheoUEBaIdBssRaseHlop A FAOHOBE lof s el dk2! pRer ons
(26, 27). 25 t%wa%d”ﬁ-hé‘h @E?@?@é Y.‘Bh@%%%fiﬁg%?rﬂ@ercﬁoﬁ” onesiofn i Rge
al ns, C arg 8 I |

precedi ng cl terized in that a tional apertures are formed
in the centrathetegitorardBHispbsetl pattasectiamBe, 36) acloddddneer wotvard! ai m
8, characterized in that 30 the apertures forned in the central region
(28) Oare for ¢ lowearovie d4hegrsrgehparvfeRiamBLpePk ures (22, 23) forned
in the side regions (26, 27). 10. A netal elenent in accordance with any
one of the preceding clains, 5 characterized in that a section (29, 30)

is formed as Anwedal €ldmeh®'in actOrdadde vilh anylone of tthe shdeedtgeslaims,
extending parallel to one another. 11. A netal elenent in accordance with

any one of tHdhaggiectadraryiethphet leastayae efitheputvandy dippossdipastiges of

different webg (105 A% 0149 over in the same sense with respect to one an-

10 other, i.e. extending in the same direction.

o. A metal element in accordance with claim 4, characterized in that
both outwardly disposed part sections are folded over toward the
same side, i.e. either both toward the upper side or both toward the

15 lower side of the central part section.

6. A metal element in accordance with any one of the preceding claims,
characterized in that a plurality of apertures (22, 23) are formed at
7 least in one of the side regions (26, 27).
- 20

T 7 . A metal element in accordance with claim 6, characterized in that a
plurality of apertures (22, 23) are formed in each of the side regions
(26, 27).
25 8. A metal element in accordance with any one of the preceding claims,

characterized in that additional apertures are formed in the central

region (28).

9, A metal element in accordance with claim 8, characterized in that

30 the apertures formed in the central region (28) are formed in corre-



10 11, 11', 11") extend parallel to one another or obliquely to one an-
other. 12. A netal elenent in accordance with any one of the preceding
claims, characterized in that the spacing (12, 12') between the first
and the 15 second outside edges (8, 9) with fol ded over part sections
(31, 33; 34, 36) is substantially lar r than wi th non-fol ded over part
sec- tions (31, 33; 34, 36). 13. A ne el ement in accordance with claim
12, characterized in that 20 the spaC|ng (12') with fol ded over part
sections (31, 33; 34, 36) is approximtely between 1.3 and 4 tinmes as

| arge, in particular ap- proximately between 2 and 3 tines as |large, as

the spacing @%ahdw:e wiliRtheod siadueys (2Pa28) featddits thdbid8degidths 36). 25
14. A netal enent in accordance with any one of the precedi ng cl ai s,

characterizet@®n2that the apertures (22, 23) repeat at regular inter-
vals. 15. A netal elenent in accordance with any one of the preceding
clainms, 30 characterized in that the material of the netal elenent is

substan 2p fl Alctyl MREXA/NELHcchrdn 0wt §ﬁg Ko Ofhd B?ed@ilﬁ?' @hirhakes
place for the production of the aperture. A netal “elenment In

accdr dance \mhlaracmjermad iof thatea pr:et;edl (8§, Shiisrdormsd clvaa avtte(1Q2.eH0i, n t hat
t he S|dereg , " a,substanti al | anar, surface (,13) with
the excepti ot ﬁhgtl [ZJ]eit)lW §96 cagsy exi@é%‘aﬂrg"f‘%q?eélt@rﬁ?ﬁ apﬂgh !

accordance vvlth any one of the preceding clains, characterized in that
the surface (13) of the netal elenment is sub 10 stantially planar with
t he excédpti oA nfetahelemnmt ilr asaﬁﬁ&n@&)vitlﬂﬁnyAmmd)htheepemmﬁn'gmlaims,

accordance with an he preced char act eri ze;d i.n that
the fol ded ofBRIAGEi dwﬂ’fﬂ S ocafiifferent weRs T, 100
10 11, 11', 11"} extend parallel to one another or obliquely to one an-
other.

12. A me’;al element in accordance with any one of the preceding claims,
characterized in that the spacing (12, 12') between the first and the
15 second outside edges (8, 9) with folded over part sections (31, 33;
34, 36) is substantially larger than with non-folded over part sec-
tions (31, 33; 34, 36).

13. A metal element in accordance with claim 12, characterized in that
20 the spacing (12') with folded over part sections (31, 33; 34, 36) is
approximately between 1.3 and 4 times as large, in particular ap-
proximately between 2 and 3 times as large, as the spacing (12) with

non-folded over part sections (31, 33; 34, 36).

25 14. A metal element in accordance with any one of the preceding claims,
characterized in that the apertures (22, 23) repeat at regular inter-

vals.

15. A metal element in accordance with any one of the preceding claims,

30 characterized in that the material of the metal element is substan-



tions (31, 33; 34, 36) each include an angle with the central part 15
section (32, 35) of approximately 110 to O, preferably from ap-
proximately 90 to 0, advantageously from approximately 45 to 0, -in
particular fromapproximtely 10 to 00. 19. A netal elenment in accordance
with any one of the preceding clainms, 520 characterized in that each of
the folded over, outwardly disposed part sections (31, 33; 34, 36),
which is directly connected to a side region (26, 27), merges
continuously, in particular in a planar man- ner, into the side region
(26, 27) connected to it. 25 20. A netal elenent in accordance with any
one of the ptidedingxphadnad, i.ccharscecwhingdfithetnateraalf taldseplacstiar
section (53’t 4) r SpECtivfh% ad- éﬁjns the first and/or the second
out si de edge ﬁ@}“@§u516”¥8 C 8R°T3H§ul ar section (51, 52) together with
the material extending be- tween first and the second outside edges (8,
9). 30 26 21. A netal elenent in accordance with claim 20, characterized
in that lithe @Angudtal ekmeenon E6tord@)ca with ahapet; oMlsh apeckdibgstiapmd, C
shaped, T-shaped, |-shaped or  Z-shaped. 5 2 A al elenment in

accor dance raRiETHE i B éﬁf 8 ezlﬁgl%%f%@»ﬁﬁil%@ PAPBIAtidlhe
further neta L , el s t.he i[©@hSHhS/ are
formed i n onE S et R (LRL tp Sk Ecbp oL IR Bber SREL@PE20R ™ 10 25

A nmetal element in accordance with any one of the preceding clains,
characterjzed in that in addition to the first and second sjde regions

(26, 2707 -a fhmcdahflmet ot RRCTANGRYT By O1sr ek Eit PRFFeHNE d28ppo-
gite one a“OEpﬁEa(?%ﬂlﬁ?g%ﬁﬁ%tvﬁ{e‘/ sﬁf‘fta%ggltéf gf‘%ﬁ(@?&@éﬁ ’e&%eﬂg% el ar

per pendi cul ar and secon e regions and in
10 stantially planar with the exception of the apertures (22, 23).

18. A metal element in accordance with any one of the preceding claims,
characterized in that the folded over, outwardly disposed part sec-
tions (31, 33; 34, 36) each include an angle with the central part

15 section (32, 35) of approximately 110° to 0°, preferably from ap-
proximately 90° to 0°, advantageously from approximately 45° to 0°,

in particular from approximately 10° to 0°.

19. A metal element in accordance with any one of the preceding claims,
20 characterized in that each of the folded over, outwardly disposed
part sections (31, 33; 34, 36), which is directly connected to a side
region (26, 27), merges continuously, in particular in a planar man-

ner, into the side region (26, 27) connected to it.

25 20. A metal element in accordance with any one of the preceding claims,
characterized in that a further metal section (53, 54) respectively ad-
joins the first and/or the second outside edge {8, 9) and forms an
angular section (51, 52) together with the material extending be-
tween first and the second outside edges (8, 9).

30



15 that the design of the surface (13) in a direction fromthe third side
region to the fourth side region substantially corresponds to the de-
sign of the surface (13) in a direction fromthe first side regien to the
second side region (26, 27). 20 24. A netal elenent in accordance with
any one of the preceding clains, chabgcterized in that to increase the
bendi ng stiffness over the |ength of “The netal el enent, sequenti al
sections (29, 30) are not only arranged along a straight line, in
particular in the longitudinal di- rection of the netal element, but in
that at | east some sections (29, 25 30) are arranged laterally offset to
one anotXier. Ametbbelehent ivetagtord anentviilnckdnolOashearatctehizadyirotieatof t he

preceding clainms as a section el ement (51, 52 in particular_as a
corner sec- theRnFUlgE sgcHendeYl @dtlﬁéﬁSh%e‘é r ARSI $hered.as-a fence

sect! on. 30 aael i ShaflBh; 1 3hapeR B GRIARIANT of ement. as a plan

5 22. A metal element in accordance with one of claims 20 or 21, charac-
terized in that the further metal section (53, 54) or the further metal
sections is/are formed in one piece with the remaining part of the

metal element.

10 23. A metal element in accordance with any one of the preceding claims,
characterized in that in addition to the first and second side regions
(26, 27), a third and a fourth side region are present which lie oppo-
site one another and respectively extend transversely, in particular
perpendicularly, to the first and second side regions (26, 27); and in

15 that the design of the surface (13) in a direction from the third side
region to the fourth side region substantially corresponds to the de-
sign of the surface (13) in a direction from the first side region to the

second side region (26, 27).

{ 20 24, A metal element in accordance with any one of the preceding claims,
)‘ characterized in that to increase the bending stiffness over the
length of the metal element, sequential sections (29, 30) are not only
arranged along a straight line, in particular in the longitudinal di-
rection of the metal element, but in that at least some sections (29,

25 30) are arranged laterally offset to one another.

25. Use of a metal element in accordance with any one of the preceding
claims as a section element (51, 52), in particular as a corner sec-
tion or as a holder section, as a protective grid, as a fence section,

30 as a filter mat, as a soundproofing element, as a plant climbing



