Pr ot ekt orwer k P4027PWO Fl orenz Maisch GibH & Co. KG 5 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 metal elenment 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 |lying between them and with at | east
one conpl etely bordered aperture being fornmed in at |east one of the side
regions, with its border 15 being forned in one part by said side region and
in anothg?oﬁg?9”69ﬂfhe central region. The invention %@ O2dPWi@r nor e
directed t h is produced fromsuch an areal neta

el enent . reaza@ﬁééﬁpcﬁhBﬂP C°¥@¥%e 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-like elenents, or also corner sections which are used
for the protec- ti o qf_q : _‘__sually u Qe(_oLastj [t ,is in particular
necessary for suc &St AL prpment o HX ' $§Eﬁa§e mat eri al
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

pr oducedThy prneseht mglqt'rom eclates te anhatdadtmetl e:lq:xzmrem l’pam'ngal saufackor m wast e.

This i s di,sadvant a t he one 30, hand, sinc rts either have
to be di ¥HSBEXsen F ﬁ%ﬂi‘eﬁ st pubsideresigeto "f‘é‘@(}'epﬁ Seaie@ag YH¥ hand, a

SU%S'[ ant pahodits afkattsdFutkifS elige, H 3 region of the metal element ad-

10 joining the first outside edge forming a first side region and the region of

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



that the costs in the production of a corresponding section are determ ned
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 dlsposed of as waste. To avoid this disadvantage, it is
al ready known to produce bored sections fromexpanded netal. In the use of
expanded netal, slots are cut into the2 netal sheet used for the production
of the sections such that the metal 10 sheet is subsequently pulled apart at
two opposite sides, with the slots expanding to formthe desired apertures.
The material |lying between the apertures is stretched or expanded in this
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weakeni ng. The bending stiff- ness of expanded netal is also reduced so that
expanded tfrét BYedosnipandegngsdey the ﬁﬁ%ﬁrlﬁlé‘é@ts FAmmghmgq@uﬁpaWhgs of the

o an ob CEPCRH I8l Grunb A XL AR Mac e hE B ep B B o o

t he qundsu@fddealﬂammﬁﬁ‘gg cﬁypbsédlafaghﬁagu@ertures are fornmed w thout nate-
rial loss, wth at the sane tine substantially no strains being present

within the material. Furt hermore, the netal eI enent shoul d have a high
stiffness _and denin r_extension qf the area 25
shoul d baogbet b Bfsahianlage, fhis 'alFed: RPN eFatRas Bed sdclgr om a
netal el empRtexParided Hetsl. TR tHeahky oP%BEPQndEH' bR, 8%ts SreSéht ﬁiﬂoeﬂmé n
accordance with the invention by a netal elenent aécording to claim1 or 2.
30 )3 5 metal sheet used for the productlon of the sections such that the metal
10 sheetis subsequently pulled apart at two opposite sides, with the slots
expanding to form the desired apertures. The material lying between the
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 It is 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 by a metal element according to claim 1 or 2.

30



In accordance with the invention, the apertures are thus not produced by an
expansi on 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 enent, such as is present in expanded netal, is avoided. The fol ded over
part sections are arranged such that an unfolding of the two outer side

regi ons of the netal elenent apart fromdone another takes place during the
wor kst ep, whereby the desired w dening of the nmaterial or expansion 1is
achieved. At the sane tine, it is ensured by the folding over and by the 15
formation in one piece of the netal element that the apertures in the netal
el ement can be produced in a one-piece production process and the de- sired
stiffness and stability are ensured. In accordance with an advant ageous
enbodi ment 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 outwardl'y di sposed part sections is in
particul ar folded over toward the upper side of the central part section
and the other outwardly dis- posed part section is folded over toward the

| oner gsi de of the central part 25 section. The part sections can be fol ded
over either facing one another or facing away fromone another. It is
generally al so possible for the outwardly di sposed part sections to be

folded in the sgnme sense wth respect to one another, that is facing in the
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advant ageous enbodi nent_ of the invention, a ) ]
10 " element, such as is present in expanded metal, is avoided. The folded over
part sections 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 ensured 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



plurality of apertures are forned at |east in one of the side regions. This
Is in particular sensible when the areal netal elenent has an el ongated
design extending in the direction of the outer edges, since a correspondi ng
wi dening of the netal elenent over its total length is only possible by the
10 apertures. A plurality of apertures are advantageously formed in each of
the side regions. These apertures are preferably spread alternately in both
side regions, with preferably the fol ded over, outwardly di sposed part
sections of a respective section sinultaneously being associated with a
respective aperture of the first side region and with an subsequent aper- 15

ture of e&ﬁg}dt ' ' ] CcQl; | t £l ageous
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regi on. Tolkledpevdruoasards tieragpen side oe dvithalrer folded ovee tedaaatthgdousky
formed in_ correspondence 20 with the apertures forned in the side regions.
It is theddpesthecentmalpaitsgetionn additional widening of the metal el ement
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
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parallel to one another. The side edges of the section can, however, gener-
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1 apertures. A plurality ‘of apertures are advantageously formed in each of

the side 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



anot her. The geonetry is also only restricted in this process in that a

fol ding over of the outwardly disposed part sections, and thus turning over
of the two side regions apart fromone another, is not hindered. 10 It is
achi eved by the invention that the spacing between the first and the second
outside edges with fol ded over part sections is substantially |arger than
with part sections not folded over. The’desired naterial wdening is
achieved in this manner. It is in particular possible with the invention for
the spacing with fol ded over part sections to be approxinmately between 1.3
15 and 4 tines as large, in particular approxinmtely between 2 and 3 tines
as | ar ge wpgb whhpe ﬁﬁfﬁ 686Dl Nitebally PPbRRUngY Shrfabe SUEAN liAT SR IRNAABEI ON 1S

t hus possible wth netal elenents Torned in accordance with the inven- tion
by the f giravided at the endsmfethe sdctidns.i nventi on than can be achi eved, for
exanpl e, when expanded netal is used. 20 The apertures advantageously repeat
at regular intervals, with this apply- ing both to the apertures forned in
the si de 1hofcBRdafbel viith YRR pitRired BHBMiLANS: B50IIRNYSH) k. The
apertures can generally also repeat at irregular intervals. 1n

accor 8anesidevetges ahdr thewehdvanteadeparallebio dnteahotiiert be obligertyt tmonet he
side regions, have a substantially p{anar surface, wth the exception of the
aper t ur e@nothershi¢ geamatry ke afsa anlyeresteisted in this prasramimbeatal y pl anar,
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10 Itis achieved by the invention that the spacing between the first and the
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 forned as webs, for exanple, are
made relatively thin, since in this case a high stiffness of the total

netal elenent s ensured by the strain hardening despite these thin
connection positions between the two fide regions. 10 In accordance with a
further advantageous enbodi nent of the invention, the folded over,
outwardly di sposed part sections include an angle in each case with the
central part section of approximately 110 to 00, preferably from

appr oxi I L ' I I
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i ncl ude an angl e of approximately 00 with the central part section. It is,
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the folded over, outwardly disposed part sections include an 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 planar 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-



extendi ng between the first and the second outside edges. The angul ar
section can in particular be L-shaped, V-shaped, U shaped, C-shaped or
Z-shaped. The areal netal elenment 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 i‘nvention. If, for exanple, a plaster
section should be produced, the angular section is advantageously made in L
shape, with both linbs of the section preferably being provided with 10
apertures in accordance with the invention. If the angular section is, in

cont r ast ,side RakES antPfIrn?d anf Mhg@KaRIRiorAtdgetiaPeflth ¥haaReshiall- shaped,
| - shaped or Z-shaped design is advantageous,” wth the apertures only being

present iextehdingehetwderbske fivat andbthte setoridhotsidewtdgesdThedangokad | i nbs.
If required,. the apertures. can gl sp be f d directly i he bendi ng 15
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opposi te one another and which each extend transversely, in particular
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of materjal strip corresponds.,in.a directi 30 fromthe third to the
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contrast, a holder section, for example, a C-shaped, U-shaped, T-shaped,
I-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 are 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



8 surface in a direction fromthe first to the second side region. A
material wdening is thus not only possible in one direction in this
manner, in particular transversely to the |ongitudinal extent of the netal
el ement, but, for exanple, in tw directions |ying perpendicular to one
another, for 5 exanple a direction longitudinally to the |ongitudinal extent
of the metal elenment and a direction t8ansversely to the |ongitudina
direction of the netal elenent. In this enbodi nent, a two-dinensional
expansion and material widening is thus achieved. 10 The netal elenent in
accordance with the direction can be used in a variety of manners. For
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as a corner section or as a Ion, a S a
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descri bed, further nmetal sections to adjoin the neta enent
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i n which argggl materials  are p?{,forated, baored or punched i.n order, for
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that, difreren 0 a perforation, no naterial waste is
cregted in the production of the aper- tures and thus costs can be reduced.
Further areas of use can_ be: use in arnored glass, sandw ch _fl oors,
packafi ngfhe maiphelempenkin acaprdaneg wild the direction can be used in a

variety of manners. For example, the metal element can be used as a
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,



suspenders, cable carrying systens, netal sheets of catalytic converters, 30
|l i ne guiding systens, punched plates, punched strips, installation bands, 9
instal lation brackets, shelf supports, flat angle connecting strips, roller
shutter sections, post supports, section bands, rail systens, slotted

bands, strut connectors, support rails or nmesh manufacture. 5 Typical

t hi cknesses of the material strips use®in this process |ie between
approximately 0.3 mmup to 2 mm in particular between approximately 0.4 mm
and 0.8 mm Alum num sheet zinc, stainless steel or galvanized sheet steel
can be used as the material, for exanple. However, the inven- tion is not
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and to the Figures; there are shown in_ these: 15 Fig. 1 a cutting pattern

with whi denslsnstart epRReAtOTE nsupporiraileor mesh mpanufaciireon can be
manuf actured; Figs. 2 - 4 three different states during the manufacture of a
netal 20 elenent formed in accordance with the invention in accor- dance
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pattern for the nmanufacture of a netal ‘element formed in accordance with
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sheet steel can be used as the material, for example. However, the inven-
) tion is not limited to these thickness values or materials.
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;



30 Fig. 9 a further cutting pattern; 10 Figs. 10 - 12 three nethod steps
for the manufacture of a nmetal elenment fornmed in accordance with the
invention in accordance with the cutting pattern in accordance with Fig. 9;
5 Figs. 13 - 15 three alternative nethod steps in the manufacture of the
metal elenment formed in accordance with the invention in accordance with
the cutting pattern in accordance withlPig. 9; 10 Fig. 16 a further cutting
pattern; Fig. 17 a netal elenment forned in accordance with the invention
whi ch was manufactured in accordance with the cutting 15 pattern in
accordance wwth Fig. 16; Fig. 18 a further cutting pattern; Figs. 19 - 21
three nethod steps for the manufacture of a netal elenent ) 20 formed in
accordance with the invention in accordance with the cutting pattern in
accor dandigyv 10 -Fi2. thiee hethat® stepd fegrtheamaanifacohiredbf Aanhetdl €lehicntg
patterns; 25 Fig. 23 a schematic representation of a corner section in
accor- dance with théonme@anianeordancewjth the ingentipnt incagegrdegwet withon of a
hol der section forned in +8550! nce. wth tq?e invegji 'Fon. 30 11 Fig. 1 shows
an el ongat ed materi af*%tH ﬁnipq CHL IR AEGPLIanCHWIt Figredy i nt o
S
Figs. 13 - 15 three alternative method steps in the manufacture of the
metal element formed in accordance with the invention in

accordance with the cutting pattern in accordance with Fig.

) &

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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which slots 2, 3 extending in nmeander shape are cut. The slots 2, 3 can be

I ntroduced into the material strip 1, for exanple, by a punching nethod or
by a cutting method (e.g. a rotary cutting nethod, a laser cutting nethod)

5 or by another suitable nethod. The slots 2, 3 are each nmade in U shape,
with the two linbs 4, 5 running apart fromone another toward the open side
of the U. 10 The linbs 4, and also thelllinbs 5, are each connected to one
anot her by |inear base cuts 6, 7 which are each arranged parallel to one
another. The U shaped slots 2 each lie at the same height, foll ow ng one
another periodically in series along the longitudinal axis of the material

Strip 1 i TihotsAadnBbols rdadlondetiler | Onghrielinal o a3 QhekPooft or o

strip 1 [ equa rva ow 'ng one i n"Series, W t he

open si daghieh slbbe 2U3séteediff ¢hsmeéaaddr shapevaeatut. fatd Blbts @) dahltse
respectively other outside edge 8, 9 of the material strip 1. The U shaped

sl ots 2, iBtrpdaicedrindadhe mageriahstriptlo fonexamnlaeby auphnchang hethadms 4, 5
respectively 20 .overl d webs 10, 11 .are fagrned between .the |inbs, 4, 5.
The nat ettt cotHRg HneiRad 1€ &l Brhean sHlik e iR I5Sd FRHIRE mrod om
the ogt sigiepedastifer SuitiblOHisahda. edge 9. 25 In accordance with Figs. 2 to
4, a folding process is used for the manufac- ture of a netal elenent forned

in accordance with the invention using the <cutting pattern in accordance
with Fig,.,l1 as a base. For.  thi§g purpose, the  sjde segtions Qf the material
strip 1 ame 16682, apare cAFbmBAE BOSREPS: Wltlaﬁbssqwceﬁmb% ¢ POARING
accordan \ r 10, 11 are each kinked
at two k%%(a"x‘ﬁfﬂ)erg J%§%?A%§&%tﬁg§b§hﬁg%ﬁogﬁh%gu pul ling apart of the
mategrial strip 1 along the arrows 14, 15, the two halves 20, 21 of the
material strip_ 1 connected to one another by the webs

10 The limbs 4, and also the limbs 5, are each connected to one another by

linear base cuts 6, 7 which are each arranged parallel 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. 1 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, 11 nove apart fromone another until they arrive at the position shown
in Fig. 4 after a conplete pivoting, where they again substantially 5 1lie
in the sane plane. After the conplete pivoting and the resulting pulling
apart fromone an- other of the halves 20, 21 of the material strip 1,
apertures 22, 23 are forned in the latter, as can be recognized from Fig.

4. The material filling 10 the aperturég 22, 23 prior to the pulling apart
forms corresponding lugs 24, 25 which are each connected 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. T%lﬁﬁggagaaﬁft dfftfie thi@sridlstrdd 1l ﬁoggtr@eeﬁﬁ%w yat qst *ﬂﬁﬁ%%oe of the

apertures 22, with 15 the exception o e web regions. e wmdth 12 of
t he mat etiddvesP0] @ 1lofde ardtarigbdttip I vonaetteel teebnkengithertlyy the webdt h 12
by the expansi on process, Substantially ng stretching strains or bending
strains d&url WP‘{%%P%%P%PHS@Q%E‘CWWIi ieysarriye &t the RASiHAR t he

onl'y : akabOSESEIE, Baficta kBuie Btk Fhefe RERFLRMIEGubitan B &
over.5Théjenat #1d shmexplams.on Wi th respect to the surface enlarge- nent 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 si reqi on 27 adj.oinin second out sj.de ed as well as a
contral UG mRleR hiabngtnd 1B TRsHITHER 0B8Rt srtet®anang by
whi ch t heth¥PoptKlE ha@e 00, 28, of the ﬁfa&eﬁaneﬁqgelq drer®ife 00! Y are30 13 The
central region 28 includes four sections 29, 30 shown by broken |ines,
) formed in the latter, as can be recognized from Fig. 4. The material filling
10 the apertures 22, 23 prior to the pulling apart forms corresponding lugs
24, 25 which are each connected 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
lugs 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 web length
to the width 12' by the expansion process. Substantially no stretching
strains or bending strains occur in the material of the material strip 1

)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.

30



wi th each of these sections 29, 30 consisting of three part sections 31, 32,
33 or 34, 35, 36 respectively. For clarification, the respective outwardly
di sposed part sections 31, 33 of the section 29 shown in Fig. 4 are 5

hat ched i n opposite directions obliquely to the central part section 32

| ying therebetween. In a simlar manner, the outwardly di sposed part
sections 34 and 36 of the sections 30 &Be transversely hatched, while the
central section 35 lying therebetween is longitudinally hatched with re-
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,

the cont e S e BB 28 68T Bk (bR REoRldhafY Wy plhbh diRET T ©°

sect i ons v3ith edthcontlasle $dtRicpLY, SOd&)rﬁglsﬁlhg ofahire@lpariskclionsest, 3ms 32,
35 and the outwardly disposed art sections 33, 36 contact the |ower si de

of the céktpaBipay, 3ﬁecc$m1 E@rc}amﬁ@tmn rﬁfmdrqanectwetoutsvamﬂyess t hat

sl on ;outwar art .se does _not necessarlly nmean

th
Lot Cr P eishSied BHEBhctions 310 REEr & 3638 I SRS R Fig 4 PEE eaaes 5. 0
than ghe aphEAlin ;soswai&eaonetabﬁcpﬁaztteltﬁeee%a{@ap Qpt 9&?&6%@? the

division of the sections 29, 30 into ree part sect ons
"out war dilyirgj Sprebdtween tIrsactimilea manaserh thawthejrdly disposear pastect i ons

whi ch are connected to_o not her by a joint centr rt_section |lying
bet ween SREHPRSSArangdbaqial thesrctions 38 e\xﬁ.%nﬁger&§%ghag@a}w piesthsi e, the

et ef [ Stk sherNaB9y il AR HIEOOR 1210 0Lk ARPATAUE LY G o on

of the fdl materi a ayers in fhe central
region Z&pebﬁ to mheﬂgﬁglthamh@rrebuoﬁ ofaheaspeadangtrypi.gh pressure, with a

st r/ai1 (r)\ har d
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 "dutwardly 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



30 ening of the material arising at the same tine. A largely planar surface
13 14 is thus produced by the roll procedure, on the one hand, and an
increased stability of the material strip 1 is also achieved in the region
of the kink lines 16, 17, 18, 19 as well as of the relatively thin webs 10,
11, which formthe central part sections 32, 35, on the other hand. 5 The
enbodi nent shown in Figs. 5to 8 substéﬂtlally corresponds to the

enbodi ment described with respect to Figs. 1 to 4 so that the sanme 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- nment in

accor dangg tﬁh"srbl%'cﬂl%edlwf ¢hé el C;%rdc@dh‘f‘ toﬁ"t’ﬁefﬁ% Bﬁhoﬁ R ‘Aﬁl cr@é%@d‘gi n'?’wo

slots 37, 38 are provided In each case befween aped ots
webs 10, stabiliiy afthelthaterapstrip \leisyalable&&uevecbmltheateglom/of d:he lkdgki n series
parallel .to the expansion di r?ct on in accordance with 15 the arrows 14, 15

due to t WSS 10r L RelSsi18tas well ag of the relatinely thin sehs L0t dkedvhirhce
| dent [ Calfbé-nat@} t@e%tfrg gh‘p?ﬁg&?ﬁgg&e SSdQ}%tﬁg%ghg\ﬂ I&thespect to Figs. 2 to

. IS ageous I'n”accordancé with Figs. 5to 8
that gn even higher stability of the 20 expanded material strip 1 is given
by the additional webs 10', 11'. It can furthernore be recognized in Fig. 8
that, on Rhfcembodimentahaie lnH'“elgSnErﬁbe& stibstrpEally Coxoesponds tathet he

wel | as

central n. 28 so h | e the nber, of sec 29, 30

Goubl & ¢ FEThesAEnEHESeBEd SRR sRsPOSt SIS LB 4t e B Remir ko ren
i n whi ch eYrcehaR@eféralChse ﬁged:?gr the s(éhtle bIgrﬁenEsh&s qﬁtfqgéah tot4ip 1 instead of
the U-shaped slots 2, 3. Simlar to the U shaped slo 3, the V-shaped

sloss 37, 38 are also each arranged |ying
10 The embodiment in accordance with Figs. 5 to 8 differs from the embodi-
ment 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



30 next to one another in the longitudinal direction of the material strip 1
15 and engaging into one another in an offset manner. The V-shaped slots
37, 38 have |inbs 39, 40 which overlap one another such that respective

webs 10, 11 are again fornmed between the linbs 39, 40. 5 The 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 twbSarrows 14, 15 such that the width
12 of the material strip 1 is expanded to an enlarged w dth 12' after the
end of the folding procedure. 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 |lu 24, 25 have trianqul ar tips 41, 42
due to tﬁé’d\ﬁ%%aa%gg ! 3 i %?Ot}ﬁ{ems%t%zfsﬁ,m?s‘@.ne§aflaet\%'ﬁgl_%lﬂe§_ ?lﬂ{ pl ane
wi th the 3ugs Bdve b8 39190 YHEADVPMES oRE HEP sHRPMhAt rddetivé0 10 12
and respectively formthe out 15 wardly "di sposed part sections 31, 33; 34,
36. | n covebsat®, 1 arkei againrforhed bétvesn phe diealis 89%5H0wn 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 course of the

ki nk 20 hi : 1 Re: f ' : i Fhgs. t Hhis

i dent]gcallﬂh';é g&at%%éa?gﬁlﬁs Eglspggglggge}ﬂe&gﬁg\?ﬁ*qg ‘i%ﬁaaﬁég .WI?B%IgéliéstPhgz’rl%sul ting
wi dt h 12'ancidehhizatmh&nnet astdégeribedsin Begs. i ad 4i, aldwg woesadws 04 Y5t he
nunber of kink lines 43, 44 is reduced in the folding described 25 wth
respect SHChigat the widths12 of thermaggriabseip eig svpanded tean eplarged
enbodi meqt. 4i e. W i . to 4 e material strip 1 can also
be suppl iwelgld?rﬁ?%‘g{egﬁg%cﬁ%ﬁé%?éhgifﬁﬁié%é&rggﬁgg¥ ith Figs. 5 to 15, in each
ca‘S)e after the conplete folding 16

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 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



over, to a snoothing apparatus with which the nmulti-layer material sec-
tions are pressed together. Wereas both in the enbodi nents in accordance
with Figs. 1 to 4, Figs. 5 5to 8, Figs. 9 to 12 and also Figs. 13 to 15,
the kink lines have in each case been selected in an identical nanner on
both sides of the central region 28, it is generally also possible, for
exanple, to select the kink lines on oh®@ side of the central region 28 in
accordance with the enbodi ment in accor- dance with Figs. 10 to 12 and on
the other side of the central region 28 in 10 accordance with the enbodi nent
I n accordance with Figs. 13 to 15. The sane also applies to enbodinents

whi ch do have_V-shaped slots 37....38.. but., faor, exanple,  U.shaped slots
or ot her O??%ttos%%B@%qtﬁlﬁlﬁgtaﬁpsargggﬁ,W lflﬂé”%llpgﬁ %d%ly&'fﬁyﬁt%%ﬁl?gﬁgc'ar e thus
not fol de@rsiaPpRsdstd figss. but in the sanme sense. 15 Wth respect to

t he enbodi nents 1 n accordance with Figs. 9 to 15, this would nmean 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 wehs 10, , .. Wher ea he posite
tr P angul Yheicgs BT is} Hhe soafEiRent i gocogancs v iboFighotis e t8has ons. o
the vgbs @, Figs. & RotPaRARALLIRRLS 180" (thd REyLBHESWald ¥ SaBh dide

adj oi ning outwardly disposed part sections are separate rom one anot her

(see e. gbeBngeledted, in dfidentitql Rignnért on boahsidpe fithkacdmral Fegidomo

nmut ual |y adj oj ni ng outwardly 25 di sposed part sections tqo be turned over in
opposi t e 28 ifeis generalivi alsparosspble; fepexaaple, Wspelect ae ddnkrlimepantone

sections,. | t ] - I ] Fi .1 hi s .wou e.g.
oecti o1 idt . SRR ToBor 3635 ABIBREE A By R A
conirast danhle withVleigd! YOdiosrReed partheSitier ¥ide 24 tHeafertphl tdgonI®/ i t he
central part section 35, as shown in Fig. 4, but )
10 accordance with the embodiment in accordance with 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-

j>20 tinuous extensions of the webs 10, 11.

In the embodiments in which the bending lines of two adjoining outwardly
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 beneath it. The outwardly disposed part section 36 would accordingly not



30 beneath it. The outwardly di sposed part section 36 would accordi ngly not
17 lie beneath the central part section 35, but above it. These different
folding directions can occur regularly, for exanple alternately, or
irregularly. The bending stiffness of the nmetal el ement can be inproved by
these sections folded with respect to one another. 5 The bending stiffness
can also be increased in that sequentidlF sections 29, 30 are not only
arranged along a straight line over the length of the netal elenent, in
particular in the longitudinal direction of the netal elenment, but in that
at | east sonme sections 29, 30 are arranged laterally offset to 10 one

10013, Ll RIS, e i ifink

accor danehredtidhstan o%clﬂeregﬁ@éﬂ?,nﬁ)r?&{arﬁﬁld grpashicly) or inrkpaldrly.erieed osel y
to the outside edge 8 are arranged laterally offset with respect to the sec-

tions 29 bezdlingsiginesscolcthsspigtal elemenboariktrinapyeval byctheskaectionsem 15

bodi ment cordance wi.th Fiqg. has a | arger bending stiffness than that
in accora-gﬁé%cw r‘?—ﬁpda.cwff? qne 388 T

7*for exanple, also be possible in the
enbodgnent in accordance with Fig. 4 to offset the sections 29 later- ally
I n each case with respect to the sections 30 or to offset in each case a

pai r of 4wt bemdirBOstiffiesatcanaklsy hé increaseddh thattdeguestialpsectionfs 22ct i ons

20 29, o S BT ol eSS B REbCaEd el a0 A Lhess, L, iy mner
e LA ok G a0 Al Bipgd i P o i) V.
ar 'r"»?ngerrrbut iof thatsdialeadt sbais séatioR8 2N I30 ard alyaridee] ktevsly offset to
10 one another. While in the embodiment in accordance with Fig. 4, all sec-
tions 29, 30 follow one another in a straight line, 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 sections 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.



ture in accordance with the invention shown in Fig 17 results after the
expansion of the material strip, with only a design with two doubl e rows of
V-shaped slots 37, 38 next to one another being shown for reasons of 30
sinplification. 18 1In a simlar manner as described with respect to Figs. 5
to 8, a plurality of webs lying in series 10, 10', 10, 10" or 11, 11', 11,
11", in this case nanely three webs |¥8ng in series, result in this process
in the expansion direc 5 tion. It is worthy of nmention that in this case the
respectively central web 10" or 11' forns a fol ded over, outwardly di sposed
part section for the webs 10 and 10" and 11 and 11" respectively formng a
central part sec- tion. 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

sanme ti mgna §RAilaF mARMEr 48, dé&%nb%dmwf@ e%marﬁggnsltg 8 i 1aPARyAe Wi th
this cutting pat- tern not only along one axis al on axes st andi ng

per pendi owdhb lying mrs@rmsol(h,ew' 10,1 ¥0"tén $1cdde, 11,01 hddlntthm dasewsdomelyo, 10',
11, 11', i ch xten 9 ri.es, bet ween the outsi de edges 8, 9, webs
47 47 e BT Rin L ST igs: Btk L0 1tiS PEOCIRSSE: HubEXRRBSIAI SHSEOr &

f or me I n
accorganglz) vmqt hpt he ¢ tOIf rﬁghgghg%ﬁtérﬁn&l?sn%égggpgancggpﬁvﬁ&%gﬁ%q’eb t he

over | appiliy oarlriafgemsrd ﬁoldied csieot sutardly dispasgédcdrt mcmbmﬁarsth@ped manner .
Further possible cutt| Batterns are shown in Fig. 22. In these cutting

patt er ns Webs 19 angb 19 v Lansd 1 qespactiyelyorming 8 centighpagkseemi ng 25
toward a can, for exanple, also be replaced by correspondi ng rounded
tiorP

)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, 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 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 parallel 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.



designs. Furthernore, a nultiple staggering such as is shown in Fig. 5, in
contrast toin Fig. 1, is also possible with the cutting patterns in accor-
dance with Fig. 22. A parallel arrangenent of a plurality of basic patterns
parallel to one another as, for exanple, Fig. 16 shows in conparison to 30
Fig. 9, is possible with the cutting pattern in accordance with Fig. 22. 19
It is uniformwith all cutting pattern%gthat the kink lines created on the
fol ding procedure are always aligned perpendicular to the expansion
direction. 5 Finally, in Figs. 23 and 24, a further two application exanpl es
of the invention are shown. Fig. 23 shows schenmatically a corner section 51
such as is used as a 10 plaster section. The corner section 51 in this
process is forned as an L- shaped angul ar section, with both |inbs of the
angul ar dbisanifoent woth 8ll cuing ppttevndd¢hatithe kipkrlimessrétedas ithe

accordance Wwth the invention. It _is ensured by the ertures, 22, 23 that
t he pl ast%%#dlﬂgéﬁofzﬁ‘#uf%érﬁlai‘é’ﬁﬁi%negfp?%%? lgr @eé&? 6XP8RSKAh pass

t hr ough ?}f‘e&ﬁ{ er section 51 and a 15 secure fastening of the corner
section is thus ensured. By the form ng of the corner section 51 in
accor@ance with the invention by neans of a netal elenment expanded in

accordance with the invention, at the sane tine the material requirenent
for the prBalr:imHigy 2hangdoiher Mothescivoapplicatigncexpmples pbthequired
stiffness_of the caorper section is en- sured. Fig. 24 shows two hol der
sections 1g§e%?§ﬁr rsgloé%%h formed as C-shaped angular sections. Wile the
two linbs 53, 54, to which a plate 55 is fas- 25 tened, for exanple, by
screws 56, are forned in the usual manner as solid

) 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 S1 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 stiffness 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.



material, the two base sections 57 of the hol der sections 52 are manufac-
tured as netal elenents fornmed in accordance with the invention and are
provided with the correspondi ng apertures 22, 23. It is ensured in this
manner that the material consunption for the manufacture of the hol der 30
sections 53 is substantially reduced with respect to conventional nethods.
20 Reference nuneral list 1 material 39rip 2 slots 5 3 slots 4 1linb 5
linb 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 materi al

stri 1 .
P Reference numeral list

1 material strip
2 slots
S 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



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 21 29 sections 30
sections 31 outwardly disposed part sections 32 central part sections 5 33
outwardly di sposed part sections 34 outwardly disposed part sections 35
central part sections 36 outwardly di sposed part sections 37 V-shaped slots
10 38 V-shaped slots 39 linb 40 linb2141 triangular tip 42 triangular tip
15 43 kink line 44 kink line 45 arrow 46 arrow

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
M 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
51 corner section
52 holder section
25 S8 limb
54 limb
55 plate
56 SCrews
57 base section

30



47, 47 webs 20 48, 48 webs 49 slots 50 slots 51 corner section 52

hol der section 25 53 linb 54 |inb 55 plate 56 screws 57 base section 30
22 Clains: 1. An areal netal elenent having 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 enent adjoining
the first outside edge (8) formng a frypt side region (26) and the re- gion
of the nmetal 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

conpl etely bordered aperture (22, 23ékagiqg formed in at | east one of the
side regions (26, 27), with its bor *ng fornmed in one part by said
side region (26, 27) and in the other part by the central region (28), wth
the central region (28) including at |least two sections (29, 30) which each
consi st df. t\/vé\rnar@adrmjzaldé]smetdh@\‘smg d Sustartei (1% Widith &8terdls, fr@86) aand a
central part section (32,.35

irst outside edge 38) t'a gecond outside edge (9) lying opposite the
) first outside edge (8), with the region of the metal element adjoining
the first outside edge (8) forming a first side region (26) and the re-
gion of the metal element 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

L
o
<

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), with the central region (28) including at least two
sections (29, 30) which each consist of two outwardly disposed part

15 sections (31, 33, 34, 36) and a central part section (32, 35) lying be-
tween them, with the outwardly disposed part sections (31, 33, 34,
36) being folded over with respect to the central part section (32, 35)
for the production of the aperture (22, 23); with the sections (29, 30)
forming part of the border of the aperture (22, 23); and with the cen-

) 20 tral region (28), including the sections (29, 30), being made in one
piece with the two side regions (26, 27) of the metal element,
characterized in that, in the central region (28), at least one further
section (29, 30) is formed for each section (29; 30) and is associated
with and of the same type as this section (29; 30), with the sections

25 (29, 29; 30, 30) associated with one another being arranged sequen-
tially in a direction from the first side region (26) to the second side
region (27) and with each of the two outwardly disposed part sec-
tions (31, 33, 34, 36) of one of these sections (29, 30) being directly

connected to the respective corresponding outwardly disposed part



tween them wth the outwardly di sposed part sections (31, 33, 34, 36)
being folded over with respect to the central part section (32, 35) for the
production of the aperture (22, 23); with the sections (29, 30) formng
part of the border of the aperture (22, 23); and with the cen 20 tral region
(28), including the sections (29, 30), being made in one piece wth the two
side regions (26, 27) of the netal elermndt, characterized in that, in the
central region (28), at least one further section (29, 30) is formed for
each section (29; 30) and is associated wth and of the sane type as this
section (29; 30), with the sections 25 (29, 29; 30, 30) associated with one

anot her bei ng | | ' t si de
region (26) t S%EEgﬂg@gon Sl de é)rgfg%enb%%)égacﬁgﬂwtﬁ %gfgﬁy e{}?t f:uee{ltsftv?o
outwardly di spiced24¢a26) séthe metad elé&hend3, 34, 36) of one of these sections

(29, 30) being directly <connected to the respective correspondi ng outwardly
di sposed part 23 section (31, 33; 34, 36) of the other section (29, 30) by

an areal g e- 4 a | ement
naving a Sur t S8 8 id mefRl RindhbR o SRR L f oS End R 070
secong out si ddirselget$ide édgeﬂ@g%@se&&ld itside edged (9)Slyiteg @@%s(t%)thew th the
region of the netal el ement oinin the first outside edge (8) formng a

first side redirsh OPZ&ﬂeaﬁflget b?é wath gln@megtront %tmmt%bMﬂnt adjoiningg t he
"eai ons bei ng (BoMHeLPMioS s480HD BRERREA BILEE RN 6) BRI B ey ng”
pei ng. Tor med et e S Bt e
bei ng forned iing aosecqrut sideyregiod (2ijicbotdgsaid §ide, regignsbeing coheeotdter part
by t TS to one another by a central region (28) lying between them, and with
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), with the central region (28) including at least two
15 sections (29, 30) which each consist of two outwardly disposed part
sections (31, 33, 34, 36) and a central part section (32, 35) lying be-
tween them, with the outwardly disposed part sections (31, 33, 34,
36) being folded over with respect to the central part section (32, 35)
for the production of the aperture (22, 23); with the sections (29, 30)
)20 forming part of the border of the aperture (22, 23); and with the cen-
tral region (28), including the sections (29, 30), being made in one
piece with the two side regions (26, 27) of the metal element,
characterized in that two folding edges (16, 17; 18, 19) are provided
which are formed by the folding over of the outwardly disposed sec-
25 tions (31, 33, 34, 36) with respect to the central part section (32, 35)
and of which the folding edge (17; 19) disposed more closely to the
first outer edge (8) of the metal element points in the direction of the
first outer edge (8) and the folding edge (16; 18) disposed more

closely to the second outer edge (9) of the metal element points in



central region (28), with the central region (28) including at |east two 15
sections (29, 30) which each consist of two outwardly disposed part

sections (31, 33, 34, 36) and a central part section (32, 35) lying be-
tween them wth the outwardly di sposed part sections (31, 33, 34, 36)
bei ng folded over with respect to the cengéﬁ] part section (32, 35) for the
production of the aperture (22, 23); with e sections (29, 30) 20 formng
part of the border of the aperture (22, 23); and with the cen- tral region
(28), including the sections (29, 30), being made in one piece with the two
side regions (26, 27) of the netal elenent, characterized in that two

fol di ng edges thd®ppbkitelWay khkeréfLi 9y H@&@tlo‘f@bpﬂléigéccf)ﬂﬁrﬂiﬁep)édg@e fol di ng
over of the outvvar | y di sposed sec 25 tions (31, 33, 34, 36) with respect to

the central p#9P} section (32, 35) and of which the f ol di ng edge (17; 19)
di sposed nore closely to the first outer edge (8) of the netal el enent
points in the direction of the first outer edge (8) and the fol ding edge

(16; 18) alsp%ﬁaﬂetgp%mﬁﬁpﬁ%xcapdéﬂ@eaﬁﬂge&ﬁy&% qglglé%har éte met al

el enment points In osite way thereto in't |rect|ono t he
secon8 outer ézigkin (Hat aBlea@strmimb oﬁlth&mutwardayzd@spbs‘ezkpwt bectierasn 1 or
claim2, character- 5 ized t hat | east sonme of the outwardly disposed
part secti ons (3E8§ 34, 36) argéyl OY@I Hb@PBQé’rtelsﬁnéﬁééglqrée apptler,t o one

anot her, i. n?qilf&gidr?% P§8?R§Itb .ot her. 4. A netal elenent in

accordance wi th erize a 10 one of the outwardly

di sposed part sections (31, 34) is folded over toward the upper side of the
central part section (32, 35) and the other outwardly di sposed art section
(33 ) 36) 4-s f & matabelementi accordance with claim 3, characterized in

10 one of the outwardly disposed part sections (31, 34) is folded over
toward the upper side of the central part section (32, 35) and the
other outwardly disposed part section (33, 36) is folded over toward

the lower side of the central part section (32, 35).

15 5. A metal element in accordance with any one of the preceding claims,
characterized in that at least some of the outwardly disposed part
sections are folded over in the same sense with respect to one an-

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

) 20 6. A metal element in accordance with claim 5, 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

lower side of the central part section.

25 7. A metal element in accordance with any one of the preceding claims,
characterized in that a plurality of apertures (22, 23) are formed at

least in one of the side regions (26, 27).



the |l ower side of the central part section (32, 35). 15 5. A netal el enent
in accordance with any one of the preceding clains, characterized in that
at | east sonme of the outwardly di sposed part sections are folded over in
the sane sense with respect to one an- other, i.e. extending in the sane
direction. 20 6. A netal elenment in accordance wth claim5, characterized
in that both outwardly di sposed part sect&hs are fol ded over toward the
sanme side, i.e. either both toward the upper side or both toward the |ower
side of the central part section. 25 7. A nmetal elenment in accordance with
any one of the preceding clainms, characterized in that a plurality of

apertures (224 gdtaPeRrhOAIRY aRbord &8s with enﬁnpfr Eﬁsréé&%lzrea%%fat(@ﬁ 27) .

25 8. A netal element in accordance with claim7, characterized in that a
plurality of eﬂieralmyecsf dpertuzes (%ZeZBbamafbmnecéantea«th ohthesbitle reggonss (26,
27). 5 9. A nz%g ?Lerrent in accordance with any one of the preceding
clainms, char effked in that additional apertures are forned in the
central region (28). 10. A netal elenent in accordance with claim?9,
characterized in that 10 the apertures fornmed in the central region (28)
are forn&d i n Acnratal ehemend’emacmbtdaﬁdfeewatﬂeahyrcﬁﬁe 62the 2Becédingaslalms) he

si de regions 26, 11. A netal elenent in accordance with any one of
the preceding® ﬁﬁ@rlzeﬂar’cﬁéﬁlta%@@m% aneritwegs are frmed intbe autrak f or med
as a web (10, %&0 2]%} 11, 11", 11") with side edges extending parallel to
one another. [ Rgm al element in accordance with any one of the preceding
cl ai s,

) 10. A metal element in accordance with claim 9, characterized in that
10 the apertures formed in the central region (28) are formed in corre-

spondence with the apertures (22, 23) formed in the side regions
(26, 27).

11. A metal element in accordance with any one of the preceding claims,
15 characterized in that a section (29, 30) is formed as a web (10, 10',

10", 11, 11', 11") with side edges extending parallel to one another.

12. A metal element in accordance with any one of the preceding claims,
characterized in that the side edges of different webs (10, 10', 10",
) 20 11, 11', 11") extend parallel to one another or obliquely to one an-

other.

13. A metal element in accordance with any one of the preceding claims,
characterized in that the spacing (12, 12') between the first and the
25 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).

14. A metal element in accordance with claim 13, characterized in that

30 the spacing (12') with folded over part sections (31, 33, 34, 36) is



characterized in that the side edges of different webs (10, 10', 10", 20
11, 11', 11") extend parallel to one another or obliquely to one an- other.
13. A nmetal elenent in accordance with any one of the preceding clains,
characterized in that the spacing (12, 12') between the first and the 25
second outside edges (8, 9) with folded over part sections (31, 33; 34, 36)
is substantially larger than with non-fol 2¢d over part sec- tions (31, 33;
34, 36). 14. A netal elenent in accordance with claim 13, characterized in
that 30 the spacing (12') with folded over part sections (31, 33, 34, 36)
is 2(, approximately between 1.3 and 4 tines as large, in particular ap-

proxi mtely beppeRirads] B’etwe@ﬁ81®aharzgﬁm@§a§h§r 36 partickAhrWg-h
non-f ol ded over part sections (31, 33, 34, 36). . Anetal elenent in

accor dance w tproxmatsly bhetweea %B@@balttrgesla }as’ge ahahacﬂfzaolng(ﬂlzhmﬂat t he

apertures (22, 23iﬂ}r eat at re ul ar er, 16. A nmetal elenent in
accor dance wi fYWTRfRIAGHOVET Rate é‘é’é‘&l %3 §I3a£4936 J10 characterized in that

the material of the netal elenment is substan- tially unexpanded, i.e. no
stretching of the material takes place for the production of the aperture.
17. ASnetld. elfemmtbl elemaenbinlavcerdande with ang cfe vhehepeeeeting dhansp, 15
characterized in that the side regions (26, 27 é have a substantially planar
surface (13) wharastesizedciththafnths aPﬁ’étUziﬁér(?%r $) repeata) reggar Antftt al

el enent in acQ’&Féjance wi th any one of the preceding clains, characterized
in that the suriace (13) of the netal elenent is sub- 20 stantlally pl anar
with the exception of the apertures (22, 23).

) 16. A metal element in accordance with any one of the preceding claims,
10 characterized in that the material of the metal element is substan-
tially unexpanded, i.e. no stretching of the material takes place for

the production of the aperture.

17. A metal element in accordance with any one of the preceding claims,
15 characterized in that the side regions (26, 27) have a substantially
planar surface (13) 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 surface (13) of the metal element is sub-

)20 stantially planar with the exception of the apertures (22, 23).

19. 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

25 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°.

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

30 characterized in that each of the folded over, outwardly disposed



19. A nmetal elenment in accordance with any one of the preceding clains,
characterized in that the fol ded over, outwardly di sposed part sec- tions
(31, 33; 34, 36) each include an angle with the central part 25 section (32,
35) of approximately 110 to O, preferably fronlap- proxi mately 90 to O,
advant ageously from approximately 450 to in particular from
approximately 10 to 0. 20. A netal elenentbfﬁ accordance with any one of the
preceding clains, 30 characterized in that each of the fol ded over,
outwardly disposed a part sections (31, 33, 34, 36), which is directly
connected to a side region (26, 27), nerges continuously, in particular in

a planar man- Mgt .sectibfst(3e, Y384, 638)0WHidh, ls?cﬁ}e@tw%ﬁh%etéd)téhs@eﬂ A
netal el ement in accordance W th any one of the preceding clains,

characterized neglqrh(a% a2 T mergesnenntingeuslypin(;ticdpr nnsqopmaaeh;ar&d
joins the first and/ oy, the, second e edge é and fornms an angul ar
section (51, 3HH{Q }?ﬁaﬁl‘i‘ﬁ f%l?ﬂé%a????gpngﬁfﬁa% be- tween the first
and the second outside edges (8, 9). 10 22. A netal elenent in accordance
with claim?2l, characterized in that the angular section (51, 52) is

L- shaped,2 M- shfapertal Hlexhapedn aCcosdapes witls aageshe bf$ha|ﬁpadcedi1r% ellaa:md 15
23. A netal gglment in accordance wi.ith one of clains 21 or , rac-

terized in t hAharagterigachy that gifusther ’6’:@’5%]5330‘3529 (93 Eﬁbr¢$HQQ§E’F13ﬁﬁfial
sections is/ ai&rkoﬁ{ggrég?gﬁznf'tﬁg%e%ﬁa %1&@?@%@ AQQQEQHH FLJ;En met al

el ement. 20 24. I'n accordance ne o precedi ng
clainms, charagigilaz @€ctiont(84l 52) tagetHeramithotHehmdterial eRtchdiggone- si de

Nk tween the first and the second outside edges (8, 9).
o
22. A metal element in accordance with claim 21, characterized in that
the angular section (51, 52) is L-shaped, V-shaped, U-shaped, C-

shaped, T-shaped, I-shaped or Z-shaped.

15 23. A metal element in accordance with one of claims 21 or 22, 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.

,\)20 24. 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
25 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).



(26, 27), a third and a fourth side region are present which lie oppo- site
one anot her and respectively extend transversely, in particular
perpendicularly, to the first and second side regions (26, 27); and in 25
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 fromthBXirst side region to the second
side region (26, 27). zg 25. A netal elenent in accordance with any one of
the preceding clains, characterized in that to increase the bending
stiffness over the Ilength of the netal elenent, sequential sections (29,

30) are o] Tl T | rid ar, ln:the
ong; ¢ ucinsl oy HeBLERIAEH: f ARBoAS UM oy Ve P R Frbblile AImRC
sections (29, cha@hcturezeal iratlgedtd aiaeaké Yhefdeariingostiffieessovérethe 26. Use of
a netal elenent in accordance with any one of the precediqn& clains as a

section el emedengtiyof ths metal glgmenty sgquentiplesations B2, 3Q) argonRobpnly a

hol der sectio t L,ve: qri ) i filger mat,
as a soundpr oo f%gge %?rcglfﬁg% ééc\églﬁl 5llg?ﬁ’qgll ﬁ%&?ﬁ%&f@&#&%@@?&%d& enent ,
as a gei nf or cegetibnBittheahetdl éleafdrit, but iBOIRASAE RadRisBm&kectidss 292abl e
duct, as an aperture band, as a fit- ting elenent or as a decorative section

15 27. A net hé®) sfreramsanged daterglls offsesltoainmenotierii ng the features of  any
one of the preceding clains, wherein a material web (1) is pro- vided with
cuts (2, 3, 37, 38) in accordance with a pre-determned cut pattern for the

g ot o Udspeackbplitio facpbuibes IR APeAL o et
‘ % claims as a section element (51, 52), in particular as a corner sec-
10 tion 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 mat, as an insert in
composite materials, as a cable duct, as an aperture band, as a fit-
ting element or as a decorative section
15
27. A method of manufacturing a metal element having the features of
any one of the preceding claims, wherein a material web (1) is pro-
vided with cuts (2, 3, 37, 38) in accordance with a pre-determined
cut pattern for the production of the sections (29, 30) and the re-
\)20 spective outwardly disposed part sections (31, 33, 34, 36) are folded
over with respect to the central part section (32, 35) for the produc-
tion of an aperture (22, 23),
characterized in that, for the folding over of the outwardly disposed
part sections (31, 33, 34, 36) with respect to the central part section
25 (32, 35), the side regions (26, 27) of the metal element are moved
apart from one another in opposite directions in a pivot movement

until they lie substantially in the same plane after a complete pivot-

ing.



over with respect to the central part section (32, 35) for the produc- tion
of an aperture (22, 23), characterized in that, for the folding over of the
outwardly di sposed part sections (31, 33, 34, 36) with respect to the
central part section 25 (32, 35), the side regions (26, 27) of the netal

el ement are noved apart from one another in opposite directions in a pivot
novenment until they lie substantially in e sane plane after a conplete
pivot- ing. 29 28. A nethod of manufacturing a nmetal elenent having the
features of any one of the preceding clains, wherein a material web (1) is
pro- vided with cuts (2, 3, 37, 38) in accordance with a pre-determ ned cut

pat L ern A L Nen ARG £ RirabGE S Rs (RIed0haBHh e eftdesiapt | ve

outwardl y di sposed part sec are over with

respect to thangyemie af thargresedingoclaida, widreiwa ﬁiéﬁeﬂabdwbgt)iiglpr@f an
aperture (22, 23). in particular a nethod in_accordance wth claim 27,
char act eri zed Vided with chés (i 3, 87, 38) imaccandanee with gepes-dstermginedl) 10

are produced r ry. cyttin t hod a |l aser tty hod, 29. A
nmet hod in accg}rllég)r‘rfbtgéﬁ h{ téeangcEtb(?n@F gflﬁlsfg?m@ﬁa@ Cté’eq)igafgcgtt?ﬁrfahat t he
net al 5el ement shecvé dedwatdBH AL pbsedl parrRtRINSS( Al 133, 30e36] atdlidldeqver of
the nmetal elenent. 15 30. A'nethod in accordance with claim?29,

char act er i zedover with raspectaionthcheenianl pgrosectien (8Re B5hfombve pagdycpl ace,
'noparticutar g P enapertiatd (23,5950 n Birticuldr HSetRod AP Rtk Rce
with claim 27,
) characterized in that the cuts (2, 3, 37, 38) in the material web (1)

10 are produced by a rotary cutting method or a laser cutting method.

29. A method in accordance with claim 27 or claim 28, characterized in
that the metal element is guided through a roll apparatus after the
folding over of the metal element.
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30. A method in accordance with claim 29, characterized in that a strain

hardening of the material web takes place, in particular in the cen-

tral region (38), by the roll apparatus.



