DEVI CE AND METHOD FOR W DENI NG METAL ELEMENTS The present invention relates
to an apparatus and to a nethod for the 5 expansion of el ongated netal

el enents which nove in the longitudinal direction and are areal at |east
regionally. In particular areal netal elenents such as are described in
German patent application 102 59 307.8 should be expanded using the
apparatus and the nethod in accordance with the invention. 10 The areal
netal elenents described in this prepublished German patent application are
used, for exanple, for the manufacture of sectional elenents, in particular
of upright sections or plaster sections. The netal elenents in this
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I eastlol n the region of the cutting patterns. In other regions,
The areal metal elements described in this prepublished German patent
application are used, for example, for the manufacture of sectional
elements, in particular of upright sections or plaster sections. The metal
elements in this connection have incisions in their mid regions which are
15 shaped such that, when the metal elements are drawn apart, metal
regions present between the incisions are folded over so that ultimately a
widening of the metal element takes place. Wider metal elements can thus
be produced with a reduced metal consumption by this folding procedure.
The cutting patterns required for the folding procedure can be of the most
20 varied type. A plurality of such different cutting patterns are described in
German patent application 102 59 307.8 and are in particular shown in
Figs. 1-22 of this application. For the better understanding of the present
application, the disclosure content of German patent application 102 59
307.8, in particular with respect to the specifically described and shown
25 cutting patterns, are explicitly included in the content of the present
application. The metal elements in the sense of the present invention are

made areal at least in the region of the cutting patterns. In other regions,

for example also in the region of the longitudinal sides of the metal



for exanple also in the region of the longitudinal sides of the netal 2

el enments, the netal elenents can also deviate fromthe areal shape.

Thi ckened regi ons, steps or bent over regions can in particular be forned

at the longitudinal sides. The nmetal elenments can thus e.g. already be
preshaped as U shaped sections or C-shaped sections. 5 It is, however,
problematic to carry out the expansion of such elongated netal elenents
which are areal at |east regionally with an economcally justifiable effort
and so to achi eve an econom cally sensible manufacture of the sectional

el ements. Since the costs of such sectional elenents are 10 mainly

determ ned by the material costs, a wdening of the netal elenent 1is
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apparatus and a _ nethod for the expansion of elongated netal elenents which
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whi ch justifiable effort and so to achieve an economically sensible manufacture
of the sectional elements. Since the costs of such sectional elements are

10 mainly determined by the material costs, a widening of the metal element
is admittedly generally desired with a reduced material requirement, but
the gains recorded by the material saving many not be cancelled out again
by increased costs in the production of the sectional elements. An
economically worthwhile manufacture is the more difficult in this

15 connection since corresponding sectional elements represent a mass
produced article of which thousands of kilometers are produced annually
and which is produced at a very high speed (for example 100 to 150
m/min). An apparatus for the expansion of corresponding areal metal
elements must therefore be capable of ensuring a correspondingly high

20 throughput with a simultaneous high reliability.

It is therefore an object of the invention to provide an apparatus and a
method for the expansion of elongated metal elements which move in the
longitudinal direction, which are areal at least regionally and which

25 ensure a large throughput with a simultaneously simple and reliable
design. The apparatus and the method should in particular be usable in

continuous operation.

This object is satisfied in accordance with the invention by an apparatus
30 of the initially named kind which comprises at least two mutually



25 ensure a large throughput with a sinultaneously sinple and reliable

desi gn. The apparatus and the nethod should in particular be usable in
continuous operation. This object is satisfied in accordance with the

i nvention by an apparatus 30 of the initially naned kind which conprises at
| east two nmutually 3 oppositely disposed clanping portions of which one is
arranged and configured for the hoIding by clamping of a first |ongitudinal
side of the netal elenment and the othel” is arranged and configured for the
hol ding by clanmping of a second |ongitudinal side di sposed opposite the
first 5 longitudinal side of the netal elenent, with the clanping portions
each being provided at a carrier unit by which the clanping portions are
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movement of the metal element during the forward movement of the metal
element. In the method in accordance with the invention, a first

10 longitudinal side of the metal element is clamped in a holding manner into
a first clamping portion and a second longitudinal side of the metal
element is clamped in a holding manner into a second clamping portion
disposed opposite the first clamping portion, with the clamping portions
each being provided at a support unit by which the clamping portions are

15 moved apart automatically substantially perpendicular to the direction of
movement of the metal element during the forward movement of the metal

element.

The mutually oppositely disposed clamping portions thus form an
20 expansion region for the metal element between them in which the
spacing between the mutually oppositely disposed clamping portions
increases. The expansion of the metal element takes place in the
expansion region by enlarging the lateral spacing between the mutually
oppositely disposed clamping portions which each draw the mutually
25 oppositely disposed longitudinal sides of the metal element apart.

The apparatus in accordance with the invention is very robust thanks to
its simple design and thereby also suitable for a high throughput. It is
furthermore achieved by the clamping portions that the expansion of the

30 moving metal element can take place in continuous operation so that the



spaci ng between the nmutual ly oppositely di sposed clanping portions

I ncreases. The expansion of the netal elenent takes place in the expansion
region by enlarging the |ateral spacing between the nmutually oppositely

di sposed cl anpi ng portions which each draw the nutual ly 25 oppositely

di sposed | ongi tudi nal sides of the nmetal elenment apart. The apparatus in
accordance with the invention is very robust thanks to its sinple design
and thereby also suitable for a high th?oughput. It is furthernore achieved
by the clanping portions that the expansion of the 30 noving netal el enent
can take place in continuous operation so that the 4 required throughput is
ensured. It is generally, however, also possible for the expansion to take
place in i pgiifed URRfughiRitabiedRuré® 1t 8% BEREAIR, FOWelef alRbPYssik 6 t ool . It
is thus not absolutely necessary in the sense”of the 'present application
for the nethe expansion todake\pla¢mimintdrmittent eperatishy f&r exdmpldalsexipansi on.
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outfeed of the netal elenent. )
expansion during the forward movement in the sense of the present

10 invention since the individual stationary phases also represent parts of
the total forward movement of the metal element. With a correspondingly
short length of the metal element, it can also be expanded simultaneously
over its total length, i.e. in plate production. In this case, the forward
movement includes the infeed, the stationary phase during which the

15 metal element is expanded and the outfeed of the metal element.

A preworking of the longitudinal sides of the metal element is not
necessary due to the use of clamping portions. The longitudinal sides of
the metal element do not need to have any folds or other engagement

20 elements into which, for example, drawing elements engage for the
drawing apart of the meta! element. The longitudinal sides can be made
completely smooth due to the clamping in accordance with the invention
of the longitudinal sides of the metal element, whereby the application
possibilities of the expanded metal elements are very wide and complex

25 pre-treatments of the metal element associated with additional costs for
the production of engagement points can be dispensed with. The clamping
portions can be made such that a free longitudinal strip of 0.5 to 5 mm
(for example approximately 1, 1.5, 2 or 3 mm) is already sufficient at both
longitudinal sides of the metal element to clamp them in each case into

30 the clamping portions and to draw the metal element apart.



A preworking of the longitudinal sides of the netal elenment is not
necessary due to the use of clanping portions. The | ongitudi nal sides of
the netal elenent do not need to have any folds or other engagenent 20
elenments into which, for exanple, drawi ng el enents engage for the draw ng
apart of the netal elenent. The |ongitudinal sides can be made conpletely
snooth due to the clanping in accordance with the invention of the

| ongi tudi nal sides of the netal el ement ® wher eby the application
possibilities of the expanded netal elenents are very wi de and conpl ex 25
pre-treatnments of the nmetal el enent associated with additional costs for

t he producti on of engagenent points can be di spensed with. The cl anping
portions can be nade such that a free longitudinal strip of 0.5 to 5 mm
(for exanple approximately 1, 1.5, 2 or BIEQ is already sufficient at both
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pported at a supporting section of the clamping portion
10 such that the clamping force generated by the eccentric member
automatically increases on the moving apart of the clamping portions. The
higher the force acting on the metal element thus is on the moving apart,

the more firmly the metal element is clamped in the clamping portion.

15 Itis generally also possible for the clamping portion to be pre-tensioned
with respect to the contact region by spring bias. Any possible suitable
type of spring can be used, for example helical springs, gas compression
springs or other springs. A hydraulic, pneumatic, electric, magnetic or
other mechanical pre-tensioning of the clamping portion with respect to

20 the contact region and any other suitable type of pre-tensioning are also
generally conceivable. Such a pre-tensioning is also sensible in connection
with an eccentric design of the clamping region when the eccentric
member does not yet unfold the full clamping force by the pre-tensioning,
for example on the gripping of the metal element. Due to the pre-

25 tensioning, the eccentric member can automatically be brought so far into
the clamping position that ultimately the holding of the metal element is

achieved only on the basis of the clamping force.

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

30 clamping portions each comprise a plurality of clamping elements. The



hi gher the force acting on the netal elenent thus is on the noving apart,
the nore firmy the netal elenent is clanped in the clanping portion. 15 It
is generally also possible for the clanping portion to be pre-tensioned

Wi th respect to the contact region by spring bias. Any possible suitable
type of spring can be used, for exanple helical springs, gas conpression
springs or other springs. A hydraulic, gneunatic, el ectric, magnetic or

ot her mechani cal pre-tensioning of the @l anping portion with respect to 20
the contact region and any other suitable type of pre-tensioning are al so
general ly conceivable. Such a pre-tensioning is also sensible in connection
with an eccentric design of the clanping region when the eccentric nenber
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exanple on the gripping o nmet al el enent. e to the pre I oni ng,

t he eccent mannerrtiethe divisivshwfithe cidddmpiepbrtivighinte@ phurality of the cl anpi ng
position that ultinmately the holding of the netal elenent is achieved only
on the basflemping e@eﬁiﬁi ng force. In accordance with a further preferred
enbodi ment of the invention, the 30 clanping portions each conprise a

plurality of clanping elenents. The 6 devel opnent of the expansion of the
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element. In a similar manner, a further control section can be provided
10  with which the clamping elements can automatically be brought back
from the clamping position into the release position on the further
movement of the metal element after the expansion of the metal element.
After the release of the metal element, the clamping elements can remain
in their release position or can again be brought into the clamping
15 position, but without a metal element clamped in. It must only be ensured
that the clamping elements are in the release position shortly before the
clamping elements again come into contact with the metal element. Said

release position can be achieved again by corresponding control sections.

20 In particular the control sections made for the movement of the clamping
elements into the clamping position can be made so movable that different
positions of the clamping elements can be compensated which are
produced, for example, by different thicknesses of the metal elements or
by a penetration of the metal elements into the clamping elements of

25 different amounts. The control sections can, for example, be movably

supported hydraulically or against a spring force.

The carrier unit is preferably made as a circulating carrier unit, in
particular as an endless circulating carrier unit. It is ensured by the

30 configuration of the carrier unit as a circulating carrier unit that a metal



element. In a simlar manner, a further control section can be provided 10
with which the clanping elenents can automatically be brought back fromthe
cl anping position into the rel ease position on the further novenment of the
netal elenent after the expansion of the nmetal elenment. After the rel ease
of the metal elenent, the clanping elenents can remain in their rel ease
position or can again be brought into the clanping 15 position, but w thout
a netal elenment clanped in. It nust onl?y be ensured that the clanping

el ements are in the rel ease position shortly before the «clanping el enents
again cone into contact with the netal elenment. Said release position can
be achi eved again by correspondi ng control sections. 20 In particular the
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cl anpi ng aceorddrscecwithbtheciowpatisal ed whi ch are produced, for exanple, by
different thicknesses of the netal elenents or by a penetration of the
netal elenents into the clanping elenments of 25 different amounts. The

control sagt] r | e,.. be, movabl ) orted. hydraul,ically or
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ensured by the 30 configuration of the carrier unit as a Clrculating carrier
unit that of thema¢tay eleshemte withyeach Jongitudiad! sidegoftheameital eleprmded usi ng t he
apparatus.in accorﬁggltce with the invention. In accordapnce wth a further

advant age(EIEFERFCHERY JAmnsd W&ﬁf‘i q}nl?‘ll%t Byo Fagaer WREScWithiRat i ng carrier
uni ts are 1 {AneRty atratel hetdideentleathdBngitudinal side of the metal

element can thus be clamped, for example, between a carrier unit

10 arranged above the metal element and a carrier unit arranged beneath the
metal element. The clamping portions can thus preferably be made
integrally with the carrier unit in this case. Generally, however, a separate

configuration of the clamping portions is also possible.

15 In accordance with a further preferred embodiment of the invention, at
least one circulating carrier unit is arranged at each longitudinal side of
the metal element, with each longitudinal side of the metal element being
respectively clamped in the clamping portions provided at the circulating
carrier units. In this case, the longitudinal sides of the metal element are

20 thus not clamped between two different carrier units, but each
longitudinal side is rather respectively clamped in clamping portions
which are, for example, arranged extending at carrier units to the side of

the metal elements along its longitudinal sides.

25 The carrier units are preferably made as a track conveyor. It can, for
example, be made as a steel tread. Generally, a design as a band, as a belt
or as another peripheral unit, in particular suitable for clamping, is also

conceivable.



of the netal elenment, with each |ongitudinal side of the netal el enent

bei ng respectively clanped between at |least two carrier units. Wth a

hori zontal ly arranged netal el enent, each |ongitudinal side of the netal

el ement can thus be cl anped, for exanple, between a carrier unit 10 arranged
above the netal elenent and a carrier unit arranged beneath the netal

el ement. The cl anping portions can thus preferably be made integrally with
the carrier unit in this case. Gbneralﬁy, however, a separate configuration
of the clanping portions is also possible. 15 In accordance with a further
preferred enbodi nent of the invention, at |east one circulating carrier
unit is arranged at each longitudinal side of the nmetal elenent, with each

| ongi t udi alacebstardde with m%eFEGO&%%QSﬁ@QmH&ﬁHﬁ%i %&uh-f ?{@8{1 jsn the
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subst ant i dyl thexlampih@pordens withdutanyosther forces acting on the metal
element, in particular in the lateral expansion direction. Only after the
10 metal element has been securely gripped by the clamping portions after
running through the run-in region does the expansion of the metal
element take place in the expansion region by enlarging the lateral
spacing between the mutually oppositely disposed clamping portions
which each draw apart the oppositely disposed longitudinal sides of the
15 metal element. The spacing of the mutually oppositely disposed clamping
portions preferably increases substantially continuously in the expansion
region so that a continuous strain on the metal element is ensured which

results in a uniform expansion of the metal element.

20 In accordance with a further preferred embodiment of the invention, the
carrier units are configured as rotating disks, tires or wheels inclined with
respect to one another. The clamping portions can each be formed in the
outer marginal region of the rotating disks, tires or wheels. With this
embodiment, in particular the contact regions of the clamping portions

25 can be formed by the peripheral surfaces of the rotating disks, tires or

wheels.

In this embodiment, the expansion of the metal element takes place by the
angular position of the rotating disks, tires or wheels in that the metal
30 element is clamped tight by the clamping portions in the region of the



another, with an expansion region adjoining the run-in region in which 5 the
spaci ng between the nutually oppositely di sposed cl anpi ng portions
increases. It is ensured by the constant spacing of the clanping portions

in the run-in region that the netal elenment can first be securely gripped

by the clanping portions w thout any other forces acting on the netal
elenment, in particular in the |ateral §xpansion direction. Only after the 10
netal el enent has been securely gripped by the clanping portions after
runni ng through the run-in region does the expansion of the netal el enent
take place in the expansion region by enlarging the |ateral spacing between
the nmutual ly oppositely disposed clanping portions which each draw apart

t he opposirhaigingl fdpe6esl of B@atidrahits idlned tdwiirdléndahdthét ggent. The
spaci ng of the nmutually oppositely di sposed clanping portions preferably
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rotating disks, tires of wheels inclined™with respect"to one another. The

cl anpi bg pExceedsds can each be forned in the outer marginal region of the
rotating disks, tires or wheels. Wth this enbodinent, in particular the
contact regions of the clanping portions 25 can be forned by the peripheral
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expansi on net a enent takes place by t angul ar position of the
rotating dlepeadent cldms: wheels in that the netal 30 elenent is clanped
tight by the clanping portions in the region of the

10  The invention will be described in more detail in the following with

reference to embodiments and to the drawings; there are shown in these:
Fig. 1 a part of an areal metal element with a cutting pattern;

15 Fig. 2 further cutting patterns suitable for the expansion of

metal elements;

Figs.3to S three different states in the expansion of a metal

element with the cutting pattern of Fig. 1;

20
Fig. 6 an edge protector section manufactured using an
apparatus in accordance with the invention;
Fig. 7 U-shaped or C-shaped upright sections manufactured
25 using an apparatus in accordance with the invention;
Fig. 8 a plan view of a first embodiment of an apparatus in

accordance with the invention;



9 marginal regions of the carrier units inclined toward one another, is
drawn apart by the peripheral surfaces of the rotating carrier units
running apart and is released by the clanping portions again before the
maxi mum spaci ng between the nutually inclined rotating carrier units is 5
exceeded. Further advantageous enbodi nents of the invention are recited in
the dependent clains. 10 The invention will be described in nore detail in
the following with reference to enboditents and to the drawings; there are
shown in these: Fig. 1 a part of an areal netal elenent with a cutting
pattern; 15 Fig. 2 further cutting patterns suitable for the expansion of
netal elenents; Figs. 3 to 5 three different states in the expansion of a
metal el guprg Wi th the LCadiailed vidh bf ke ag ftdtustin #Qoflfincd with RilHe
protector section manufactured using an Bparatus I N accordance th the
invention; Fig. 7 U sha@effoorth@ frbaped upright sections manufactured 25
using an apparatus in accordance wth the invention; Fig. 8 a plan view of
a first enbodi nent of an apparatus in accordance with the invention; 10

Fig. 9 a q@éafd ed view of 4ddfRedRRAY Aol Fllé‘l gccordance with Fig. 8 fromthe

front;

S
Fig. 11 a plan view of a second embodiment in accordance with
the invention;
Fig. 12 a side view of the apparatus of Fig. 11;
10
Fig. 13 a front view of a further apparatus in accordance with
the invention;
Fig. 14 a side view of the apparatus of Fig. 13;
15
Fig. 15 a clamping element of the apparatus in accordance with
Fig. 13;
Fig. 16 the clamping element in accordance with Fig. 15 in the
20 release position;
Fig. 17 a further detailed representation of a clamping element;
Fig. 18 a sectional representation through the clamping element
25 in accordance with Fig. 17;
Fig. 19 a modification of the embodiment of the invention

shown in Figs. 13 and 14;



Fig. 10 a detailed viewfromFig. 9; 5 Fig. 11 a plan view of a second

enbodi nent in accordance with the invention; Fig. 12 a side view of the

apparatus of Fig. 11;

10 Fig. 13 a front view of a further apparatus in

accordance with the invention; Fig. 14 a side view of the apparatus of Fig.

13; 15 Fig.

13; Fig. 16 the clanping elenment in accordance with Fig. 15 in the

rel ease position;

el enent ;

accordanceigidd Fi 9. 20 pbharoftd s,

in accordance with the invention;

10

15

20

25

30

15 a clamping el ement of the apparatus in accordance wth

20

Fi g.

Fig. 17 a further detailed representation of a clanping

Fig. 18 a sectional representlation through the clanping el ement
25 in accordance with Fig. 17; Fig. 19 a nodification of the enbodi nent of
the invention shown in Figs. 13 and 14; 11 Fig. 20 a part of a further

areal nmetal element with a cutting pattern; Fig. 21 the netal el enment

pattern;
Fig. 21 the metal element in accordance with Fig. 20 after the
. expansion;
Fig. 22 a further apparatus in accordance with the invention;
Fig. 23 a schematic detailed view of an apparatus in accordance

with the invention; and

Fig. 24 a further embodiment of a clamping element made in

accordance with the invention.

Fig. 1 shows a section of an areal metal element 1 which is provided along
its longitudinal axis 2 with a plurality of U-shaped sections 3 engaging
into one another. The section shown in Fig. 1 is considerably shortened
with respect to the actual length of the meta! element 1. In actual fact, the
metal element 1 forms a long metal strip which can have a length, for

example, of several 100 m.

The metal element 1 is already described in the German patent application

102 59 307.8 to which reference is explicitly made.

The sections 3 are arranged such that the halves 4, 5 of the metal element
1 shown above or beneath the sections 3 in Fig. 1 can be drawn apart
perpendicular to the longitudinal axis 2 so that a resulting metal element
with enlarged width is produced. A corresponding folding procedure is
shown in detail in Figs. 3 to 5. Further possible cutting patterns are

shown by way of example in Fig. 2.

in

rtReC3RANPAAEI efenfentRith 4 Wity apparatus



Fig. 23 a schematic detailed view of an apparatus in accordance 10 with the
i nvention; and Fig. 24 a further enbodi nent of a clanping elenment nade in
accordance with the invention. 15 Fig. 1 shows a section of an areal netal
el enent 1 which is provided along its longitudinal axis 2 with a plurality
of U shaped sections 3 engaging into one another. The section shown in Fig.
1 is considerably shortened wth respect to the actual length of the netal
elenent 1. In actual fact, the netal_elenent 1 forns a |long netal strip
whi ch can have a length, for 20 exan%?e, of several 100 m The netal el enent
| is already described in the German patent application 102 59 307.8 to
which reference is explicitly nade. 25 The sections 3 are arranged such that
the halves 4, 5 of the nmetal elenment 1 shown above or beneath the sections
3in Fig. 1 can be drawn apart perpendicular to the longitudinal axis 2 so
th enlarged width is produced. A

t hat argfﬂultingfigg}a al elegggt tys

cor r espond hGPPELHHEY exParded metplelemgniscambaatsed) farrex@mggle, ®rio 5. Furt her
possi bl e themdriFapRiressTt Y Qf L. Fi 2. 12
Correspondi ngly gxpande?‘é(r:rg?lgf §§?’2%§%‘?§B%%%\@@é%ﬁs@@%@ﬁeée‘@%ﬁ%, for the
manuf act & €r s upsightaestions omdryawallsifig B, ¢.g. &is the germroflection (Fig.  6)

or asgupri i-on or.dry walls (Fig. 7), e.g. In the formof U5
sectigns sgg%ar&s%g%tc%n%.o 0 be able to expand netal elenents 1 known per se

at high speed, as shown in Figs. 3 to 5, an apparatus in accordance with
Flg. 81 $I‘o geoa;ble to expand metal elements 1 known per se at high speed, as
shown in Figs. 3 to 5, an apparatus in accordance with Fig. 8 is, for
example, used in accordance with the invention.
10
Fig. 8 shows an elongated areal metal element 11 schematically which is

moving along its longitudinal axis 14 in accordance with an arrow 12.

The metal element 11 is provided with cuts in accordance with Fig. 1 or
15 Fig. 2 or with other suitable cutting patterns which are, however, not

shown in Fig. 8 or in the further Figures for reasons of clarity. In the

upper region of Fig. 8, the metal element 11 has its original width as is

present before the expansion.

20 The apparatus 13 shown in Fig. 8 for the expansion of the metal element
11 comprises two substantially identically made track conveyors 15
arranged symmetrically to the longitudinal axis 14 of the metal element
11. Each track conveyor 15 comprises a plurality of conveyor members
16 which are, for example, connected to one another via a chain not

25 shown in Fig. 8.

The track conveyors 15 are made as endless track conveyors and are
guided rotatably around deflection rollers 18 in accordance with arrows
17. Two or more deflection rollers can be provided in dependence on the

30 design.



exanpl e, used in accordance with the invention. 10 Fig. 8 shows an el ongated
areal netal elenent 11 schematically which is noving along its |ongitudina
axis 14 in accordance with an arrow 12. The netal elenent 11 is provided
with cuts in accordance with Fig. 1 or 15 Fig. 2 or with other suitable
cutting patterns which are, however, not shown in Fig. 8 or in the further
Figures for reasons of clarity. In th% upper region of Fig. 8, the netal

el enent 11 has its original width as ié present before the expansion. 20
The apparatus 13 shown in Fig. 8 for the expansion of the netal elenment 11
conprises two substantially identically nmade track conveyors 15 arranged
symmetrically to the longitudinal axis 14 of the nmetal elenment 11. Each
track conveyor 15 conprises a plurality of conveyor nenbers 16 which are,

for exanple, cgonnecte 0 one another via a chain not 25 shown in Fig. 8.
The track@&ﬁ&é&br@ef&@gom&%lém%dmaal@rwﬂw‘?éﬁ@ frerlyare gqui ded
rot at abl y ,a4048 f ' |l ers 18 in accordance with arrows 17. Two or
nor e deflectlon%gﬁlrggéédc% esprovi ded in dependence on the 30 design. 13

Generally, the deflection rollers 18 can be driven or only rotate freely
around_t heir respective axes. 5 Clanping elenments 19 are in each case
arranged Hampmngelemantsyl$ arg inyeach gase arranged adrtheyantwasdbefacing and nove

in the ar lelegt | t ther. with the. cgnveyor nber s . The track
conveyor Sé%sﬁg utgig fcg?l%eylgr me%ﬂ?ergelﬁs Shi i A1 §4%w frection 1176
together with the conveyor members 16. The track conveyors 15 thus form
carrier units for the clamping elements 19, whereas the clamping
elements 19 respectively provided at a track conveyor form a clamping

10  portion of this track conveyor.

The two track conveyors 15 are arranged such that a run-in region 20 and
an expansion region 21 adjoining it are formed. In the run-in region 20,
respectively mutually oppositely disposed clamping elements 19 facing

15 toward the longitudinal axis 14 of the metal element 11 have the same
spacing from one another which corresponds approximately to the width
of the metal elements 11 not yet expanded. In the expansion region 21,
the spacing of mutually oppositely disposed clamping elements 19
enlarges continuously, as can be recognized from Fig. 8. The run-in region

20 20 is not necessarily required in this connection so that, for example, the
middle deflection rollers 18 can each be dispensed with and the expansion

region 21 extends over the total length of the track conveyors 15.

The metal element 11 shown in Fig. 8 is arranged between the two track

25 conveyors 15 in the run-in region 20 such that the two longitudinal sides
22, 23 of the metal element 11 engage into the clamping elements 19 and
are held by them.

In the expansion region 21, the metal element 11 is expanded by the

30 clamping elements 19 moving apart in accordance with arrows 24 in a



carrier units for the clanping elenents 19, whereas the clanping elenents
19 respectively provided at a track conveyor forma clanping 10 portion of
this track conveyor. The two track conveyors 15 are arranged such that a
run-in region 20 and an expansion region 21 adjoining it are forned. In the
run-in region 20, respectively mutually oppositely di sposed cl anpi ng

el ements 19 facing 15 toward the |l ongitudinal axis 14 of the netal el enent
11 have the same spacing fromone angigher which corresponds approxi mately
to the wdth of the netal elements 11 not yet expanded. In the expansion
region 21, the spacing of nutually oppositely disposed cl anping el enents 19
enl arges continuously, as can be recognized fromFi g. 8 The run-in region
20 20 is not peces arilg required_in this connection so that, for exanple,

the ni ddPECHRPT SUbstantially perperdlipulardadhedengitudinalaxisildhuatibitt he

expansi on | 3 . qt & ngth of .the track. conveyors

15I.O The rrgtaglggglwgrsré%%i ﬁ s%@v@gﬁ%sﬁ%gggr\%soa a?f&?d’sdg’?ﬁg‘r?ntié t wo %lrack

25 conveyAft:eriﬁeieﬁFthiohuﬁaé takedOpRite? theé Highal SjdrtednTot QHQ@% nal sides
enen

22, 23 of the netal elenment 11 engage into the clanping el 9 and are
hel d by t Besplledor psesseshflat ima rellingpatess,wherty itakeeivas itslfinal expanded

214 i r SRR e FolRRE PRIt FBLHGF O ahe raeteh leraral ohdPRal axis 14 |
2 Ao e e OCA TN IS Y ke Hdcf by clf oliRARR P o0t o
exanpl e, Sbiablel pregsing prasese(e.gl it aistrokerpressng process, whereby it
receives its fina
Both the holding tight of the longitudinal sides 22, 23 of the metal element
10 at the start of the run-in region 20 and the release of the widened metal
element at the end of the expansion region 21 is effected by control
sections, not shown, which cause an automatic closing and opening of the
clamping elements 19. Corresponding control sections, which bring the
possibly closed clamping elements 19 into the release position so that the
15 metal element can penetrate securely into the clamping elements 19 in the
run-in region 20 and can be gripped by them, can also be provided before
the start of the run-in region 20. For example, the corresponding control
sections can be formed by cam track guides which are provided before and
at the start of the run-in region 20 or at the end of the expansion region
20 21 and cooperate with the clamping elements 19 in a corresponding
manner. Generally, the control could also take place, for example, by limit
switches or in another suitable manner. If the run-in region 20 is omitted,
the control sections at the inlet side can accordingly be provided at the
inlet of the expansion region 21.
25
The track conveyors 15 form carrier units for the clamping elements 19
and effect a movement apart of the clamping elements 19 in the expansion
region 21 due to their shape shown in Fig. 8, said movement apart in turn
resulting in an expansion of the metal element 11. Possibly present

30 conveyor chains or conveyor belts, to which the individual conveyor



5 wdth and the folding points produced in the netal elenment on the
expansion are |leveled. Generally, this can al so take place by an otherw se
suitabl e pressing process (e.g. in a stroke press). Both the hol ding tight
of the longitudinal sides 22, 23 of the netal element 10 at the start of
the run-in region 20 and the rel ease of the w dened netal elenment at the
end of the expansion region 21 is effected by control sections, not shown,
whi ch cause an automatic cl osing and ol®ni ng of the clanping elenments 19.
Correspondi ng control sections, which bring the possibly closed clanping
el enments 19 into the rel ease position so that the 15 netal el enent can
penetrate securely into the clanping elenents 19 in the run-in region 20

in-in v oo amoShs e KoR ekl R Bl BRIEHL ARG e hor e S ldhs can oo

run-in region 20. For exanp i%ns can be

fornmed by beacath ik clamhpiny eleentane (pesyeriticule’witR radfecto e start of
the run-in region 20 or at the end of the expansion region 20 21 and

cooper at e Shirtacetdi dhe raetal gderaentd i} 4t ivaveided ¢ thissmandierghataheer .

General ly, 0 d.al sp. t gke, pl ace, for. exanple, by limt

swi t ches grlétrﬁgegeglg{r&te#lggghggﬁe%ﬂmlo%ﬂw Q?qu?é%itbﬁ HFVEX onitted,
t he coptr @ecti6rsé bPse &tackr@)ﬂv'%géﬁs ssde can accordingly be provided at the
inlet of the expansion region 21. 25 The track conveyors 15 formcarrier

units for the clanping elements 19 and effect a novenent apart of the

cl anpi n | enent,s 19 i,n the ansion region 21 due to their shape shown in
Fi g.rrp8, gs %P%@e%ﬁ?dﬁﬂﬁ?‘i ofﬁ‘Pet Qr}pwplpggfﬂ%ﬁz%s f?l 13, sheypainsmage Gﬁeit)‘ﬂllhe net al

el ement 1ln FROSi AklampRiLelenit U HPY&oraBALE VIt FELNY WY QhoRf dghint © Whi ch
t he individual conveyor

in detail in Fig. 10.

10

The clamping element 19 comprises a base element 25 which is fastened

to the outer side of the conveyor member 16, as can be recognized from

Fig. 9. The base element 25 has a U-shaped structure, with the inner side

of the limb shown at the bottom in Figs. 9 and 10 forming a contact region

15 26 for the metal element 11.

Furthermore, the clamping element 19 comprises an eccentric member 27
which is rotatably supported around an axis 28 at the limb of the U-
shaped base element 25 shown at the top in Figs. 9 and 10. The eccentric
20 member forms a clamping region 29 for the metal element 11 which is
clamped between the contact region 26 and the clamping region 29, as
can in particular be clearly recognized by two arrows 30, 31 from Fig. 10.

The eccentric member 27 is rotatably supported off-center around the axis
25 28 such that, on a rotation of the eccentric member counter-clockwise in
accordance with Fig. 10, the clamping effect is canceled, whereas it is
amplified on a rotation clockwise. On a tensile load of the metal element
11 in the direction of an arrow 32, the clamping effect is thus increased
due to the friction in the clamping gap which is present so that the metal

30 element 11 is automatically clamped more firmly on the tensile strain



15 nmenbers are connected, preferably extend in the regi on above and/ or
beneath the clanping el enents 19 (perpendicular wwth respect to the surface
of the nmetal elenent 11). It is avoided in this manner that the netal
elenment 11 is stretched in the longitudinal direction in the curved 5
sections of the track conveyors 15. A special enbodinent of the clanping
elenments 19 is shown in nore detail in Fig. 9. A clanping elenent 19 in
accordance with Fig. 9 is shown againIerdetaiI in Fig. 10. 10 The cl anpi ng
el ement 19 conprises a base elenent 25 which is fastened to the outer side
of the conveyor nenber 16, as can be recognized from Fig. 9. The base

el emrent 25 has a U shaped structure, with the inner side of the |inb shown
at the boiwctourrirmg i ghe eXpandiohlrekr@Ng 8 Pin t he
nmet al el enent lﬁ% Furthe?nnre, t he c|anS?ﬁSﬂ§P2§§ﬁf§19 coﬁ%??égggg%

eccent ri c CRBAIEQ includgiy pharality of egogpitsic sugpbere@7awbichdasminaxi s 28 at t he

linmb of t B h e el ement 25 .shown, at .tthe top in Figs. .9 and 10.
The eccen? %&%‘%’W@B%@a"%‘? BRBHHY %Wi’ﬁclzgaﬂo?o’i ?Féarﬁgf%lbeel enent 11
which is sappohed difthesamegkisont act region 26 and the clanping region 29,
as can in particular be clearly recognized by two arrows 30, 31 fromFig.

10. The eccentric nember 27 is rotatably supported off-center around the
axis 25 28 such, that, qn rotati of the . eccentric nemjer

count er - cPSSER %r??Pgr‘é{‘ég‘frBthg'%QCWg?p‘&?ﬁgg I‘\%PE‘P‘é%ﬁlﬁ_narﬂj therupper; s
cancel ed, sesEBde ddcehfric Aithbés 98¢ £14 & SQbREHORC LR YIStntdR @ tensile

| oad of the netal elenent
threaded bore 34 (see Fig. 10). The control spigot 33 can, for example,

cooperate with the track guidance described above such that the eccentric

10 member 27 located at the start of the run-in region 20 in its non-clamping
release position is automatically moved into the clamping position after
one of the longitudinal sides 22, 23 of the metal element 11 is moved into
the clamping region of the clamping element 19. In an analogous manner,
the eccentric member 27 can be moved from its clamping position into the

15 release position by a further cam track guide at the outlet of the
expansion region 21 by a corresponding contact of the cam track guide
with the control spigot 33 such that the clamped metal element 11 is

released again.

20 By the use of an endless carrier unit with automatic clamping elements,
the expansion apparatus in accordance with the invention is very simple
and robust in design and can in particular expand metal elements moving

at high speed from a first width to an enlarged second width.

25 A modified embodiment of the invention is described in Figs. 11 and 12.
Elements already described are shown with the same reference numerals
which were already used in the description of the first embodiment in

accordance with Figs. 8 to 10.



11 in the direction of an arrow 32, the clanping effect is thus increased
due to the friction in the clanping gap which is present so that the netal
30 element 11 is automatically clanped nore firmy on the tensile strain 16
occurring in the expansion region 21. Cenerally, the clanping element 19

can also include a plurality of eccentric nmenbers 27 which are in

particul ar arranged next to one another and which can, for exanple, be
supported on the sane axis. 5 As can bﬁ recogni zed fromFig. 9, a cam spi got
33 is provided at the upper side of t % eccentric nenber 27 and is screwed,
for exanple, into a threaded bore 34 (see Fig. 10). The control spigot 33
can, for exanple, cooperate with the track gui dance descri bed above such
that the eccentric 10 nmenber 27 |ocated at the start of the run-in region 20
in its norncthengrbgdimehensacqmdahce witls Figs. Ameaneald, wwedtaeki nto the
clanmping position aiter one of the |ongitudinal sides 22, 23 of the netal

el ement 11°qr§’°)$%ﬁe§5»i ﬁ@oof Vhichcpnbytiheguprey sack conveyen dfwangbeseerent 19. In

an anal og e in g€ 19C ' I an b ved fromits clanping
position ?ir‘litsege?lhe fgnrﬁél%éégé%ggé%lﬁg'%%g %vt%h ¢ grﬁ?efra%tk{)%tgi de at the
outl et of lohgituditpdisiden22e98®f tBé rbﬁaﬁeﬁﬁﬁér&spp.nﬂhégré‘&ﬁé@ﬁey@)frsgﬁ»? cam
track quide wth the control spigot 33 such that the clanped netal el enent

11 is r el¥nietumyhave azupglighef conyepingamemiiresisd whichareeach with
automati ¢ cl ami ng, el enent t.he expapsi.on apparatus i.n accordance with the
i nventi on qogr\r‘}gtiﬁggq %‘Fé‘mi‘%%hf%’b\?fﬁl%? Had GriHagr Pr}"’aﬁﬁ‘& BdAftar expand
met al el engpyfsin, MOVI NQ

The conveyor members 16 are guided around horizontally arranged

10  deflection rollers 37 which are either drivable or freely rotatable.

The longitudinal sides 22, 23 of the areal metal element 11 are each
arranged between the upper and lower track conveyors 35, 36 which are
arranged at both sides and which are arranged so close to one another

15 that the longitudinal sides 22, 23 of the metal element 11 are clamped
between the upper and lower track conveyors 35, 36. In this embodiment,
the outer sides of the conveyor members 16 thus directly form clamping

portions 38 for the metal element 11.

20 As can in particular be recognized from Fig. 11, the track conveyors 35, 36
arranged at both sides of the metal element 11 are arranged obliquely with
respect to the longitudinal axis 14 so that an expansion region 21 is in
turn formed. The spacing of respectively mutually oppositely disposed
clamping portions 38 enlarges continuously within the expansion region

25 21 in the movement of direction of the metal element 11 shown by the

arrow 12,

As in the embodiment in accordance with Figs. 8 to 10, an expansion and
widening of the metal 11 thus likewise takes place in the expansion region

30 21,ascanbe seexi from Fig. 11.



at high speed froma first wwdth to an enlarged second width. 25 A nodified
enbodi ment of the invention is described in Figs. 11 and 12. Elenents

al ready described are shown with the sanme reference nunerals which were

al ready used in the description of the first enbodinent in accordance with
Figs. 8 to 10. 17 1In the enbodinent in accordance with Figs. 11 and 12, two
track conveyors 35, 36, of which only éhe upper track conveyor 35 can be
seen in each case in Fig. 11, are each arranged above one another at both

| ongi tudi nal sides 22, 23 of the netal elenent 11. The track conveyors 35, 5
36 in turn have a plurality of conveying nenbers 16 which are each

connected to one another, for exanple via a conveyor chain which is not
shown. The conveyor nenbers 16 are gui ded around horizontally arranged 10
deflection rollers 37 which are either drivable or freely rotatable. The

| ongi t udi nEte embediment i3 agcordancgrwith FRigs.al3 andnkhin particelaratiffersar r anged

bet t tr. 35., 36,..whi ch. . d at
ot hof dearotiE PNl UealiiBed BENERE Y el ali pegicSnithare: e
| ongi tudi nvdt foFsied B2tradk v s rafl Bt bLficety ABBRincle! ween 1 he

upper and | ower track conveyors 35, 36. In this enmbodi out er sides
of t he Xcorrlisls BInéRmymmesricalto ene enotherf ThendisksBPN40 qrer tatatzbls for the

net al el enent rél. 20%‘A5 can i articul ar pe re,cognl ed fromFig. 11, the
track con/EPHRS BES _é’ot%‘i‘?%r‘l‘ge% SEOTEHIRY l’aé]é’ BEUPRE WERAESBIE Nt 11 are
arranged qfld Wigﬁg}iiﬂ thERepledeRtdtiin SABFN!UOF{RA! 3hve Minfiflaf Nat an

expansi on reg
spacing from one another at the upper region and maximal spacing from

one another at the lower region.

10
The respective outer marginal regions of the disks 39, 40 are configured as
clamping portions 43, 44, with the peripheral surfaces of the disks 39, 40

forming contact regions 45, 46 for the areal metal element 11.

15 The longitudinal sides 22, 23 of the metal element 11 contact the contact
regions 45, 46 of the disks 39, 40 and said metal element is guided

around the disks 39, 40 in accordance with arrows 47, 48.

The metal element 11 is pressed toward the contact regions 45, 46 via

20 clamping elements 49, 50 provided at the marginal regions of the rotating
disks 39, 40 and is thereby clamped tight between the clamping elements
49, 50 and the contact regions 45, 46.

Due to the mutually inclined arrangement of the rotating disks 39, 40 and
25 to the expanding spacing of the edges of the rotating disks 39, 40 shown

at the top in Fig. 13 to their lower edges which results therefrom, the

clamped in metal element 11 is expanded on the rotation of the disks 39,

40, as can be seen from Fig. 13.



turn fornmed. The spacing of respectively nutually oppositely disposed

cl anpi ng portions 38 enlarges continuously within the expansion region 25 21
in the novenent of direction of the netal elenent 11 shown by the arrow 12.
As in the enbodi ment in accordance with Figs. 8 to 10, an expansion and

wi dening of the netal 11 thus |ikew se takes place in the expansion region
30 21, as can be seen fromFig. 11. 18 The enbodi nent in accordance with
Figs. 13 and 14 in particular differs romthe previously described

enbodi ments in that the carrier units a@re not fornmed by track conveyors,
but rather by two obliquely positioned 5 disks 39, 40 symetrical to one
anot her. The disks 39, 40 are rotatably around axes of rotation 41, 42
correspondingly inclined with respect to one another and, in the

r epr esent &R idoHmilasmanneriag. with thepreviomshadesajtzad embadiments, @ieot her  at

t he upper Lon and xi nal acing f.rom, one another at the | ower region.
10 The regkgﬂm%&sme Sﬁ&? gﬁ‘ig‘?n b@%‘%\'ﬁte@fa‘itﬁ@"%ﬁl‘éﬂgg’ ¥ia cap t5aek confi gur ed
as cl anpi ' i ' ts ' face f e disks 39,
30 form By ronPafil Feledds, pobition) fo PRE bRiAbig BULHRICIRd ek @15 The

| ongi t udi Karrespoesing cagBtracktgudestah, for exantipllbe proaided betweent act

regions 4 46 of the disks 39, 40 and sai.d netal .elenent is guided around
the di éks%@@,m%ﬁf FW%?GQH%G: i Tofating disk:139, 48 intthe region obthgrent 11 is
pressed t t r-eg | i 49, 50
D oerocd SYRHRE AREPOLO AR 058 iac DA AoEATH R b T it

the bottom respectively in Figs. 13 and 14.

Figs. 15 and 16 show a special aspect of the clamping elements 49, 50
10 schematically in a detailed view.

The clamping element 49 (as well as the clamping element 50 not
described any further in the following) has a base part 51 which is
fastened to the outer side of the rotating disk 39. A displaceably and

15 pivotably supported clamping lever 52 is provided at the radially
outwardly disposed side of the base part 51 and is located in the clamping

position in Fig. 15 and in the release position in Fig. 16.

In the clamping position shown in Fig. 15, the end of the clamping lever

20 52 disposed toward the disk 39 presses onto the metal element 11 guided
around the disk 39 and clamps it between the disk 39 and the clamping
lever 52.

The clamping lever 52 is pressed upwardly in accordance with an arrow
25 54 in Fig. 15 at its end remote from the disk 39 so that its oppositely
disposed end is pivoted downwardly in accordance with an arrow 53,
whereby the described clamping effect is achieved. The action on the
clamping lever 52 at its end remote from the disk 39 can take place, for
example, via a gas compression spring S5.
30



di sks 39, 40 and is thereby cl anped tight between the clanping el enents 49,
50 and the contact regions 45, 46. Due to the nutually inclined arrangenent
of the rotating disks 39, 40 and 25 to the expandi ng spaci ng of the edges
of the rotating disks 39, 40 shown at the top in Fig. 13 to their | ower
edges which results therefrom the <clanped in netal elenent 11 is expanded
on the rotation of the disks 39, 40, as can be seen fromFig. 13. 19 In a
simlar manner as with the previousgé%described enbodi ments, the clanping
el ements 49, 50 can be adjusted aut tically via camtrack guides from
their release position into the clanping position and back. Corresponding
camtrack guides can, for exanple, be provided between 5 the netal el enment
11 and the rotating disks 39, 40 in the region of the starting contact

poi nt s arithestiampimg kver Hai lstfarwhle&nﬁﬁeedls?lacbﬂslyt Qfppoiedin the bottom
5 and 16 show a speci al aspect of

respectlvel Fi 13 and 14. Fi

the cl amfl é’da“sﬁéﬁaé twg arrows b, §Eh‘§¥$attheah$glac¢mantjbemg anlewoew. The

cl anpi ng tgke t 50, not described any
further in tﬁm% r&ow ng‘¥le g)éastagggrg%k%ﬁf&%%% FEES INQALYOOVE o ( he outer
si de of thé’&mm@edgptohlml«:ﬁihr séddoﬂuieaﬂmiplhy BRer 15512| o3t a4bl'y supported

cl arrp;ng d&ﬁjer 52 1S |ded a E radi al | outwardly di sposed side of

t he b&se geement of mq"ﬁr gén@@&p"e IRpsemASAtionMin Fig. 15 and in
the rel eageord@asict wath He thé B own in Fig. 15,
the end of the clanpin Fgglger %3?)%5%&,3?5553%@6 d‘% gébd;&gk 39 presses

ont o t he depmavardlyediisplaced hyua dextesponding cam track guide so that the

clamping lever 52 is freely displaceable.

10 A specific aspect of the clamping element 49 is shown again in detail in
Figs. 17 and 18. It can be seen from these Figures that the clamping lever
52 can be tilted, for example via an intermediate lever 58, which is
pivotable around an axis 59. On a pivoting of the intermediate lever 58 by
the gas compression spring 55 upwardly around the axis 59, the clamping

15 lever 52 is likewise pivoted upwardly via a bolt 60 provided at the
intermediate lever 58.

If, in contrast, the intermediate lever 58 is pivoted downwardly against the

gas compression spring 55 via a cam track guide engaging at its free end
20 61, the clamping lever 52 is released for a horizontal displacement which

can be controlled via a cam track guide engaging into the groove 76.

Fig. 19 shows a modification of the apparatus in accordance with Figs. 13
and 14, wherein the metal element 11 runs in on one side of the obliquely

25 positioned disks 39, 40 in accordance with arrows 63 64 and runs out
again in substantially the same direction of movement on the oppositely
disposed side. The disks 39, 40 are tilted toward one another in this case
such that the spaéing between the disks 39, 40 is minimal on the run-in
side shown on the left in Fig. 19 and is maximal on the run-out side

30 shown on the right to achieve the desired expansion.



around the disk 39 and clanps it between the disk 39 and the clanping |ever
52. The clanping lever 52 is pressed upwardly in accordance with an arrow
25 54 in Fig. 15 at its end renote fromthe disk 39 so that its oppositely
di sposed end is pivoted downwardly in accordance with an arrow 53, whereby
t he described clanping effect is achieved. The action on the clanping |ever
52 at its end renpte fromthe disk 39 can take place, for exanple, via a
gas conpression spring 55. 30 20 TheZ2dl anping lever 52 is furthernore

di spl aceably supported in accordance with two arrows 56, 57, with the

di spl acenent being able to take place, for exanple, by a camtrack guide
whi ch engages into a groove 76 provided at the upper side of the clanping

| ever 52. On a 5 displacenent of the clanping lever 52 into the rel ease
position in accordance with Fig. 16, the gas conpression spring 55 can al so
be downwdpdirgvetitspkinlinghof theanet:d stemenny1 citris igiadéd gniedehsaskhata t he
clanping |evey, 52 is freehﬁﬁgisplaceable. 10 A specific aspect of the

cl anpi ng Oé’n@ﬁ' t MANRY YR e pllsys ©2dat the runrin gngsrun-putregioms sa  can be

seen fro Wity ty 4t i ver an be tilted, for
exanpl e \r;}ltéfi\t:t%%iIlnf__lt!.3 (%rirre%?%pg llleé\})g}’gégﬁmvﬁg’?l ('E%&'I ‘glthp%oﬁwge?ﬁ C& axis 59.
On a pb vobof the disks!89,i40 foraeidigahe dotadt f28idis 45146 Gasd SREPEESE On spring 55

upwardly around the axis 59, the clanping 15 lever 52 is |ikew se pivoted
upvar di y HemAagsy substantaliytangentially. i nt er nedi ate | ever 58.

Fig. 20 shows a section from an areal metal element 65 which is provided
with a plurality of parallel cuts 66 arranged alternatingly offset to one

10 another. The longitudinal sides 67, 68 of the metal element 65 forming the
marginal regions can be clamped using the apparatus in accordance with
the invention and the metal element 65 can be drawn apart such that the
elongated metal element 65' shown in Fig. 21 is produced. With a
correspondingly tight arrangement of the clamping elements, expanded

15 metal with expanded mesh 69, for example diamond-shaped mesh, can be
manufactured, with the longitudinal sides 67, 68, however, forming
straight outer edges, i.e: a closed structure. The stability of a
correspondingly manufactured metal element 65' expanded in accordance
with the invention is considerably improved with respect to conventional

20 expanded metal due to the straight outer edges. The metal element 65'
shown in Fig. 21 can be used, for example, for the manufacture of
sections such as described with respect to Figs. 6 and 7, or for other

purposes as replacement for normal expanded metal.

25 Fig. 22 shows a track conveyor 70 which only differs from the track
conveyor 14 of Fig. 8 in that no run-in region 20 is provided, but that

rather the metal element 11 runs directly into the expansion region 21.

Fig. 23 shows in a highly schematic manner three control sections 71, 72,

30 73 made as cam track guides by which the clamping elements 19 in



If, in contrast, the internediate | ever 58 is pivoted dowwardly agai nst the
gas conpression spring 55 via a camtrack guide engaging at its free end 20
61, the clanmping lever '52 is released for a horizontal displacenment which
can be controlled via a camtrack gui de engaging into the groove 76. Fig.
19 shows a nodification of the apparatus in accordance with Figs. 13 and
14, wherein the netal elenment | 1 runs in on one side of the obliquely 25
positioned disks 39, 40 in accordance with arrows 63 64 and runs out again
in substantially the sanme direction 2% novenent on the oppositely disposed
side. The disks 39, 40 are tilted toward one another in this case such that
t he spaci ng between the disks 39, 40 is mninmal on the run-in side shown on
the left in Fig. 19 and is maxi mal on the run-out side 30 shown on the right

to achi ewecordande svitle the ipzemioncar?Be switche@ AR mAtKhN bRgw&l, fe net al
el ement 1 ui decﬂt% each case in a |oop-like manner via guide

. 1t 1S )

pul | eys 2R Pﬂ%mgﬁrﬁri glamping positiogi. & shiscconriestionhinsteadibf el enent 11
CONES i NttRe ¢RM P PELI faces,5 of e, dj sks 39, 40
formng the con?g‘?t relggf%%zguﬁ’wﬁggfénéffg?é‘é° ei@@’ge ‘?ﬁ@ﬁ?ﬁﬁg‘a 8substantial ly
t angent i &3 whichi epop2fatetwith the sontrobsedtions A 77, 8. Aratalinkk @%Re 65 which
S prgvi ggd %fbﬁaﬁl urality of parallel cuts 66 arranged alternatingly
of fsef t OB fEAM §pigo Ar¢ Hited radialiy ovdwardly (66 thelefiret al el ement
65 form g Fifes W @ntFQ% Ggn e | he appatatus in
accordance V\?t h )rf?’;\e [ mflent [ ggﬂg% t H}gl%ﬁe a e&g#@rﬂlg%ﬂf}%{%b@ drawn apart
such t hatare Rutomatdeajljt broughtadhteetimirrdedie’ pasittom sb thit the glkthls produced.
Wth a CQfd esrp(oni ngl X ti ght., arrangenent of the clanping el ements, expanded

cleme g Into the exparision region 21 can enter between the

contact reglons 26 and the clamping regions 29 of the clamping

10 elements 19. After leaving the control section 71, the cam spigots 33 run

toward the radially inwardly disposed cam surface of the second control

section 72, whereby they are titled radially inwardly. The clamping

elements 19 are automatically moved into the clamping position in this

manner in which they clamp the longitudinal sides of the metal element

15 11. To compensate for irregularities in the thickness of the metal element
11 as well as tolerances in the clamping elements 19, the second control
section 72 is supported movably along a double arrow 74 against pre-

tensioning.

20 After the clamping elements 19 defined by the second control section 72
have been brought into their clamping position, the metal element 11 is
drawn apart during the running through of the expansion region 21. At
the end of the expansion region 21, the cam spigots 33 run toward the
radially outwardly disposed cam surface of the third control section 73 by

25 which they are again tilted radla.lly outwardly so that the clamping
elements 19 are moved into their release position and the metal element
11 is automatically released by the clamping elements 19. On the return
to the start of the expansion region 21, the clamping elements 19 can be

either in their release position or in the clamping position.

30



15 netal wi th expanded nesh 69, for exanpl e di anond-shaped nesh, can be
manuf actured, with the | ongitudinal sides 67, 68, however, formng straight
outer edges, i.e. a closed structure. The stability of a correspondingly
manuf actured netal el enent 65 expanded in accordance w th the invention is
considerably inproved with respect to conventional 20 expanded netal due to
the straight outer edges. The netal elenent 65 shown in Fig. 21 can be
used, for exanple, for the manufacture2df sections such as described with
respect to Figs. 6 and 7, or for other purposes as replacenent for nornal
expanded netal. 25 Fig. 22 shows a track conveyor 70 which only differs from
the track conveyor 14 of Fig. 8 in that no run-in region 20 is provided,

but hat | FRLB8TsHR, Hhoinet| SHER 2L SRR oehiBh i Oxpanst on

regi on 21. Wws 1 n schemat’i‘c nner three contro

sections 7dgcotdan@®with tivelinvehtivanwhickcubstadeiNonidiffetd froed ai ng
elenents 19 in 22 accordance with the invention can be sw tched

aut omat i catlapnpingwlementd9 ingasardanesswithofigadl inHdag|theosgnpasi tion. In
t hi ti instead of .th | i Nt 9 hei I.
b1 got o 35t A Haeh cftpuisshepS Sl Fhrtly TR Budes plfiadn oV hhicDl

secti o, Téhe dampiRg rékion20 iOKStnal, PUIhShoR, itheU Shagdd Bt cam spi got s
33 are tilted radially outwardly (to the left "in Fig. 23) by the control

secti on 7l¢clemeat &Fyis, mnlieathe clgmpingelargenol9 sirceach oase fastenhgd viamught i nt o
their release positjion so th the nmetal elenment 11 nni it q .t he
expansi on ?%g?%ml%tgﬁi‘éwg?%ée. CRNEY I member t]aélltﬁerfslg%ﬁ ggllﬁ@“f:ﬂe
cl anpi ng r g ﬁ?%a?@c@lh riRemade TR e éi@c@'w%ﬂ’?ﬂﬁéb&@c eféthént bsavi ng the
control section 71, the cam spigots 33 run




toward the radially inwardly di sposed cam surface of the second contro
section 72, whereby they are titled radially inwardly. The clanpi ng

el enents 19 are automatically noved into the clanping position in this
manner in which they clanp the | ongitudinal sides of the netal elenment 15
11. To conpensate for irregularities in the thickness of the netal elenent
Il as well as tolerances in the clanping elenents 19, the second control
section 72 is supported novably alongﬁg doubl e arrow 74 agai nst pre-
tensioning. 20 After the clanping ele hts 19 defi ned by the second contro
section 72 have been brought into their clanping position, the netal
elenment 11 is drawn apart during the running through of the expansion
region 21. At the end of the expansion region 21, the cam spigots 33 run
toward the radially outward Refessycecdusseral listace of the third control
section 73 by 25 which they are again tilted radially outwardly so that the
clanping elenents 19 are noved into their release position and the netal
element 1Y} is autqgg%* thYeEﬁhﬁﬁ?ed by the clanping elenments 19. On the
return to the start o e expansion region 21, the clanping elenments 19
can be either in tloagitudéhglasdsposition or in the cl anpi ng position. 30 23
Fig. 24 shows a further enbodi nent of a clanping elenent 19' in accordance
with tRe idvention G4fisch substantially only differs fromthe clanping

el enent 19 |n accor dance at the eccentric menber 27" has
a circul ar “shape onfs: epral?#ff?ég ?tgesta.gﬁfteg}e rface by which 5 the clanping
region 29 iss for medower HaisMHeemetdlelbmehigped base

11 areal metal element
12 arrow
10 13 expansion apparatus
14 longitudinal axis
15 track conveyor
16 conveyor members
17 arrows
15 18 deflection rollers
19 clamping elements
20 run-in region
21 expansion region
22 longitudinal side of the metal element
20 23 longitudinal side of the metal element
24 arrows
25 base element
26 contact region
27 eccentric member
25 28 axis
29 clamping region
30 arrow
31 arrow
32 arrow

30 33 cam spigot



element 25 is, unlike the clanmping elenment 19, in each case fastened via an
internmedi ate el ement 75 to the conveying nenber 16 (see Fig. 9) which can
in particular be made in one piece with the base elenment 25. 24 Reference
nuneral list 1 areal netal elenent 2 longitudinal axis 5 3 cuts 4 upper
hal f of the netal elenent 5 lower half of the netal elenent 11 areal netal
el ement 12 arrow 10 13 expansion apparatus 14 |longitudinal axis 15 track
conveyor 16 conveyor nenbers 17 arrowd® 15 18 deflection rollers 19
clanmping elenments 20 run-in region 21 expansion region 22 |ongitudinal side
of the nmetal elenment 20 23 |ongitudinal side of the netal elenment 24
arrows 25 base el enent

34 threaded bore
35 upper track conveyor
36 lower track conveyor
37 deflection rollers
S 38 clamping portions

39 disk
40 disk
41 axis of rotation
42 axis of rotation

10 43 clamping portion
44 clamping portion
45 contact region
46 contact region
47 arrow

15 48 arrow
49 clamping elements
50 clamping elements
51 base part
52 clamping lever

20 S3 arrow
54 arrow
55 gas compression spring
56 arrow
57 arrow

25 58 intermediate lever
59 axis of rotation
60 bolt
61 free end of the intermediate lever
62 guide pulleys

30 63 arrow



26 contact region 27 eccentric nmenber 25 28 axis 29 clanping region 30
arrow 31 arrow 32 arrow 30 33 cam spigot 25 34 threaded bore 35 upper
track conveyor 36 l.ower track conveyor 37 deflection rollers 5 38 clanping
portions 39 disk 40 disk 41 axis of rotation 42 axis of rotation 10 43

cl anping portion 44 clanping portion 45 contact region 46 contact region
47 arrow 15 48 arrow 49 cl anpi ng el enents

26
64 arrow
65 metal element
65’ stretched metal element
66 cuts
5 67 longitudinal sides of the metal element

68 longitudinal sides of the metal element
69 mesh
70 track conveyor
71 control section

10 72 control section
73 control section
74 double arrow
75 intermediate element
76 groove

15



50 clanping elenments 51 base part 52 clanping |ever 20 53 arrow 54 arrow
55 gas conpression spring 56 arrow 57 arrow 25 58 internediate | ever 59
axis of rotation 60 bolt 61 free @#H of the internediate |lever 62 guide
pul l eys 30 63 arrow 26 64 arrow 65 netal elenent 65 stretched netal

el ement 66 cuts 5 67 longitudinal sides of the netal elenent 68

| ongi tudi nal sides of the netal elenent 69 nmesh 70 track conveyor 71
control section 10 72 control section

Patent Claims

1. An apparatus formed for the expansion of elongated metal elements
5 (11, 65) which move in the longitudinal direction and are areal at
least regionally, suitable for the forming of sectional elements, such
as for example upright or plastering sections, comprising at least
two mutually oppositely disposed holding portions (19, 38, 49, 50) of
which one is arranged and configured for holding a first longitudinal
10 side (22, 67) of the metal element (11, 65) and the other is arranged
and conﬁgured for holding a second longitudinal side (23, 68) of the
metal element (11, 65) disposed opposite the first longitudinal side
(22, 67) of the metal element (11, 65), with the holding portions (19,
38. 43, 44) each being provided at a carrier unit {15, 35, 36, 39, 40)
15 by which the holding portions (19, 38, 43, 44) are automatically
moved apart substantially perpendicular to the direction of move-
ment of the metal element (11, 65) during the forward movement of
the metal element (11, 65),characterized in th‘a-rt'thé holdinéfp_@rrﬂons
‘are formed as clamping portions (19, 38, 43, 44) by which a éia-fnped
20 holding of ' the smooth ldngltudinal sides (22, 23, 67, 68) of the metal
-element (11, 65) takes place,'vjvhich are formed without engagement

elements,

2. An .apparatus- in accordance with claim 1, characterized in that the
25 clamping portions ( 19. 43, 44) each include a contact region (45, 46,
26) and a clamping reglon (29, 52) and the longitudinal sides (22,
23, 67, 68) of the metal element (11, 65) can be clamped between
the contact region (25, 45, 46) and the clamping region (29, 52).



73 control section 74 double arrow 75 internediate elenent 76 groove 15 27
Patent Clains 1. An apparatus forned for the expansion of el ongated netal
elenments 5 (11, 65) which nove in the |ongitudinal direction and are areal
at least regionally, suitable for the form ng of sectional elenents, such
as for exanple upright or plastering sections, conprising at |least two
mut ual | y oppositely disposed hol ding portions (19, 38, 49, 50) of which one
is arranged and configured for hoIdiQpBa first longitudinal 10 side (22, 67)
of the nmetal elenent (11, 65) and the other is arranged and configured for
hol di ng a second | ongitudinal side (23, 68) of the netal elenment (11, 65)
di sposed opposite the first longitudinal side (22, 67) of the netal el enent
(11, 65), with the holding portions (19, 38, 43, 44) each being provided at
a carrier unit (15, 35, 36, 39, 40) 15 by which the hol ding portions (19,
38, 43, 44) are automatically noved apart substantially perpendicular to
t he dire8ti onABfapparatusiimacasrdahee mithatlasheimitaratlerifd) indthst et he f or war d
novenent of Hhelﬂﬁtal el e ﬁ E}l, 6%%,characterized in that the hol ding
portions are-BIRBE 5800 SIPTRisd P AR eceontrigmemben@7)py which a
cl anped 20 holding !of the snmooth | ongitudinal sides (22. 23, 67, 68) of the
netal elenment 111, 65) takes place, which are fornmed w thout engagenent

5 4. Anapparatus in accordance with claim 3, characterized in that the

eccentric member (27) is supported at a support section of the
clamping portion (19) such that the clamping force generated by the
eccentric member (27) increases automatically on the moving apart
of the clamping portions (19).
10
5.  An apparatus in accordance with any one of the claims 2 to 4, char-
acterized in that the clamping region can be pre-stressed by spring

bias toward the contact region.

15 6. Anapparatus in accordance with any one of the preceding claims,
characterized in that the clamping portions each include a plurality
of clamping elements (19, 49, 50).

7. An apparatus in accordance with claim 6, characterized in that a

20 control section (72), in particular in the form of a cam track guide, is
provided with which the clamping elements (19, 49, 50) are auto-
matically brought from a release position into a clamping position

on the movement of the metal element (11, 65).
25 8. An apparatus in accordance with claim 7, characterized in that the
control section (72) is moveably provided to compensate for different

positions of the clamping elements (19, 49, 50).

9.  An apparatus in accordance with claim 8, characterized in that the



,elements. 2. An apparatus in accordance with claim1l, characterized in that
the 25 clanping portions (19, 43, 44) each include a contact region (45,
46, +26) and a clanping region (29, 52) and the |ongitudinal sides (22, 23,
67, 68) of the nmetal element (11, 65) can be clanped between the contact
region (25, 45, 46) and the clanping region (29, 52). 28 3. An apparatus in
accordance with claim 2, characterizeﬂ in that the clanping region (29) is
formed by an eccentric nmenber (27). 5 3. An apparatus in accordance with
claim3, characterized in that the eccentric nenber (27) is supported at a
support section of the clanping portion (19) such that the clanping force
generated by the eccentric nenber (27) Increases automatically on the

novi ng apart ' ortions (19). .10 .5. An apparatus in

accor dance w?ﬁ{%‘%@ 5&%’%& 2? ﬂséprtqvabg%s RQi)t(?ﬂ %é’ﬁé’i‘U@%\%béPT againshat hat t he
cl anpi ng r egigprig@foree. pre-stressed by spring bias toward the contact
region. 15 6. An apparatus in accordance with any one of the preceding

claims, characterized in that the clanping portions each include a
7. An_apparatus in accordance

b thcl alfh o, A RRPBER G Teac o dens ihoant Ghe alithe Skl (2. CHax. par 1| cul ar
el ermnt s (19 GoPap) AU SRl Sec B RF B eSS So B 8T T o
into a cl anpiing rpoetd tiverclamping elements (19, 49, 50) into their clamping
position the clamping elements (19, 49, 50) are decoupled from the
control section (72), during the moving apart of the clamping por-
tions (19, 38, 49, 50).
10
11. An apparatus in accordance with at least one of the claims 6 to 10,
characterized in that a control section (73), in particular in the form
of a cam track guide, is provided with which the clamping elements
(19, 49, 50) are automatically brought back from the clamping posi-
15 tion into the release position on the further movement of the metal

element (11, 65) after the expansion of the metal element (11, 65).

12. An apparatus in accordance with any one of the preceding claims,
characterized in that the carrier unit (15, 35, 36) is in each case
20 formed as a circulating carrier unit, in particular as an endless cir-

culating carrier unit.

13. An apparatus in accordance with claim 12, characterized in that at
least two circulating carrier units (35, 36) are arranged at each lon-
25 gitudinal side (22, 23, 67, 68) of the metal element (11, 65); and in
that each longitudinal side (22, 23, 67, 68) of the metal element (11,
65) is in each case clamped between at least two carrier units (35,
36).



on the novenent of the netal elenent (11, 65). 25 8. An apparatus in
accordance with claim7, characterized in that the control section (72) is
noveably provided to conpensate for different positions of the clanping

el ements (19, 49, 50). 9. An apparatus In accordance with claim 8,
characterized in that the Z9 control section (72) is novably supported
hydraulically or against a spring force. 10. An apparatus in accordance
with any one of the clains 7 to 9, char- 5 acterized in that the control
section (72) is constructed, so that h8@ ing noved the clanping el ements
(19, 49, 50) into their clanping position the clanping elenents (19, 49,
50) are decoupled fromthe <control section (72), during the noving apart of
the clanping por- tions (19, 38, 49, 50). 10 11. An apparatus in accordance
with at | east one of the clains 6 to 10, <characterized in that a control

section (23) Ar apparatiis uh abcaraahb@“imrdramoﬁzacmtéﬁé&'& GUindeqt i s provided
with which the cI anpi ng .el enent s 49, 50) are automatically brought
back from t he®tns HEFHaLng qurdﬁm H@)lﬁ aEapgeat eaphbdengionion the furt her

roverent of Ly SIF! @b, 28] 87°8Y dlhe 1024 ALKSE 10 GuPARgLQTRl (e metal

el ement (11, 65) appar atus "1 n-accor
precedi ng cI Fanh 1onglmdin1absidzetﬂ2|28 t6Ya68) betirametAreletheht (1156585, 36) is in

each gase forrre ci rgul ti carrler unit, in particular as an
endl eSs ci r- G?SJ’FF &gIEéi??"?‘EF ai?e clamping portions (19) provided at the

circulating carrier units {(15).

15, An apparatus in accordance with any one of the preceding claims,
characterized in that an expansion region (21) is formed between the

10 mutually oppositely disposed clamping portions (19} in which the
spacing between the mutually oppositely disposed clamping portions

(19) increases.

16. An apparatus in accordance with claim 15, characterized in that the
15 spacing of the mutually oppositely disposed clamping portions (19)

increases substantially continuously in the expansion region (21).

17. An apparatus in accordance with ary one of the preceding claims,
characterized in that a run-in region (20) is provided for the metal

20 element (11, 65} in which the mutually oppositely disposed clamping
portions (19) have substantially a constant spacing with respect to

one another.

18. An apparatw.is in accordance with claim 15 or claim 16 and claim 17,
25 characterized in that the expansion region (21) adjoins the run-in
region {20).

19. An apparatus in accordance with any one of the preceding claims,

characterized in that the support units are made as track conveyors

30 {15, 35, 36).



13, An apparatus in accordance with claim 12, characterized in that at
| east two circulating carrier units (35, 36) are arranged at each |lon- 25
gi tudinal side (22, 23, 67, 68) of the netal elenent (11, 65); and in that
each |l ongitudinal side (22, 23, 67, 68) of the netal elenent (11, 65) is in
each case cl anped between at least two carrier units (35, 36). 30 14. An
apparatus in accordance with claim 12, characterized in that at |east one
circulating carrier unit (15) is arramped at each longitudi- nal side (22,
23, 67. 68) of the netal elenent (11, ); and in that each |ongitudi nal
side (22, 23, 67, 68) of the nmetal element (11, 65) 5 is respectively
clanped in the clanping portions (19) provided at the <circulating carrier
units (15). 15. An apparatus in accordance with any one of the preceding
clainms, characterized in that an expansion region (21) is fornmed between
the 10 nutually oppositely disposed clanping portions (19) in which the
spaci ng P& wen apparatnsin hgcadanse watly ady spesefthel @amed @18 ons  (19)
i ncreases. 16., An ﬁ ar ﬁh ccordance with claim15, characterized in
that the 15 SRH&AC ‘gr?{ffda 31 aryiepy |%r§|ryad¢§|§d§é@ﬂng@$mg portions
19 I ncreas an5| n region (21 17.
(19) (3D, YPSHARY 6@{vh>ée§qﬂanﬂ%tggﬁg}vr¢ﬁg;gkgﬁ SRR o9 on (21

An apgar atus I n accordance Wt
charaoterized in that a run-in region (20) IS provi ded for the metal 20

el ement éjl b&_‘ in which the nutual ly oppositely di sposed cl anping portions
(19) hav APPagERtys i aseprdanee spltclagn?@ hcharapterizedoin that the

clamping portions (43, 44) are each formed in the outer marginal re-
gion of the rotating disks (39, 40), tires or wheels.

10 22. An apparatus in accordance with claim 20 or claim 21, character-
ized in that the contact regions (45, 46) of the clamping portions (43,
44) are formed by the peripheral surfaces of the rotating disks (39,

40), tires or wheels.

15 23. Anapparatus in accordance with any one of the preceding claims,
characterized in that a downstream pressing or rolling apparatus is
provided by which the expanded metal element (11, 65) is pressed or
rolled flat, in particular in its areal region.

20 24. A method for the expansion of elongated metal elements (11, 65)
which move in the longitudinal direction and are areal at least re-
gionally, suitable for the forming of sectional elements, such as for
example upright or plastering sections, in particular using an appa-
ratus in accordance with any one of the preceding claims, wherein a

25 first longitudinal side (22) of the metal element (11, 65) is clamped
in a holding manner in a first holding portion (19, 38, 49, 50) and a
second longitudinal side (23) of the metal element (11, 65) is held in
a second holding portion (19, 38, 49, 50) disposed opposite the first
holding portion, with the holding portions (19, 38, 43, 44) each be-

30 ing provided at a carrier unit (15, 35, 36, 39, 40) by which the hold-



one another. 18. An apparatus in accordance with claim 15 or claim 16 and
claim17, 25 characterized in that the expansion region (21) adjoins the
run-in region (20). 19, An apparatus in accordance with any one of the
preceding clains, characterized in that. the support units are nade as
track conveyors 30 (15, 35, 36). 31 20. An apparatus in accordance wth any
one of the clainms 1 to 18, characterized in that the carrier units are nade
as rotating disks (39, 40), tires or vh@els inclined with respect to one
another. 5 21. An apparatus in accordance with claim 20, characterized in
that the «clanping portions (43, 44) are each formed in the outer nmarginal
re- gion of the rotating disks (39, 40), tires or wheels. 10 22. An

apparatus in | ai,m 20 or,claim.21, character- ized in that
tﬁg cont act rgg:gén!g@%;lwllgg %TLS t‘lmea{:q %ﬁﬂrﬁgﬂ‘f?&%{ Maved apart substag-e f or ned
by the peri phealy petpdratiesleftotthe diféc%fohrkifrﬁb%‘rﬁ?ﬁ?%fthé‘%e Lfe€S Or wheels.

15 23. An apparatus in accordance with any one of the precedl ng clains,
char act eri zeduent {hht63) daringithe fonwardsmovement obthé ngetapplensdrits | s

Flat, in par t1idePa). S HRERERS R s B Aoking porkonstarsdoRoedmse oxpansi on
o cLnat o0 Ao RFashs (19198503 SO i BT

sides (22, 23, 67, 68) of the metal element (11, 65) are clampingly

held in the clamping sections (19, 38, 49, 50), without engagement

elements being formed in the longitudinal sides (22, 23, 67, 68).

10 25. A method in accordance with claim 24, characterized in that the
clamping portions (19, 43, 44) each include a contact region (45, 46,
26) and a clamping region (29, 52) and the longitudinal sides (22,
23, 67, 68]) of the metal element (11, 65) are clamped between the
contact region (25, 45, 46) and the clamping region (29, 52).

15
26. A method in accordance with claim 25, characterized in that the
longitudinal sides (22, 23, 67, 68) of the metal element (11, 65) are
clamped between the contact region (25, 45, 46) and an eccentric
member (27) forming the clamping region (29).
20

27. A method in accordance with claim 26, characterized in that the the
clamping force generated by the eccentric member (27) automati-

cally increases on the moving apart of the clamping portions

25 28. A method in accordance with any one of the claims 24 to 27, char-
acterized In that the clamping portions each comprise a plurality of
clamping elements (19, 49, 50); and in that the clamping elements
(19, 49, 50) are automatically brought from a release position into a
clamping position by a control section, in particular in the form of a

30 guide track.



gionally, suitable for the form ng of sectional elenments, such as for
exanpl e upright or plastering sections, in particular using an appa- ratus
in accordance with any one of the preceding clains, wherein a 25 first

| ongi tudi nal side (22) of the netal elenment (11, 65) is clanped in a
hol di ng manner in a first holding portion (19, 38, 49, 50) and a second

| ongi tudi nal side (23) of the netal elenent (11, 65) is held in a second
hol di ng portion (19, 38, 49, 50) disposed opposite the first holding
portion, with the holding portions (19,'99, 43, 44) each be 30 ing provided
at a carrier unit (15, 35, 36, 39, 40) by~ which the hold 32 ing portions
(19, 38, 43, 44) are automatically noved apart substan- tially perpendicul ar
to the direction of novenent of the nmetal ele- nment (11, 65) during the
forward novenent of the netal elenment (11, 65), characterized in that the
hol di ng portions are fornmed as 5 clanping portions (19, 38, 49, 50) and that
t he snoot B9l orfyirretheddn acsprdanaeapith 2Binb28, @Mracferidee metalt thkement (11,
65) are cl anmpi nhal hel.d i.n the cl anpi ng sections (19, 38, 49, 50), w thout
engagenent eI%léeﬁ Pﬂdsfr%‘?‘f?ééoiqﬁ’mﬂfg"sﬁgh@rtd}ﬁﬁmt pasddeng obther3, 67,
68). 10 25. A Eﬁﬁ%' n@ﬁﬁﬁr n mth cl aim?24, characterized in that the
cl anpi ng portidgﬁlgl (I ?&43, A{gg'eg%’hg@hcl ude a contact region (45, 46, 26)
and a &l anping region (29, 52) and the |ongitudinal sides (22, 23, 67, 68)
of the nehﬁl el ement (11, 65) are clanped between the contact region (25,
45, 46) and the cl anpi nd* Melicgin acoordapes with Slairs 29 Achasattetizedin dhat dhedance wi t h

claim 25, Charg%%&?dl'g%@&;h']?ﬂ‘%tm&%% hydraulically or against a spring force,

31. A method in accordance with any one of the claims 28 to 30,
10 characterized in that after the clamping elements (19, 49, 50) have
been brought into their clamping position they are decoupled from
the control section {72), during the moving apart of the clamping
portions (19, 38, 49, 50).

15 32. A method in accordance with any one of the claims 24 to 31, char-
acterized in that the clamping portions each comprise a plurality of
clamping elements (19, 49, 50); and in that the clamping elements
(19, 49, 50) are again automatically brought from the clamping posi
tion into the release position by a control section (73), in particular

20 in the form of a cam track guide, after expansion of the metal ele-
ment (11, 65) on the further movement of the metal element (11,
65).



| ongi tudi nal sides (22, 23, 67, 68) of the netal elenent (11, 65) are

cl anped between the contact region (25, 45, 46) and an eccentric nenber
(27) formng the clanping region (29). 20 27. A nmethod in accordance with
claim 26, woai2qb@6d zed in that the the clanping forcecgppRfbRsHhsLY t he
eccentric nenber (27) automati- cally increases on the noving apart of the
cl anping portions 25 28. A nethod in accordance with any one of the clains
24 to 27, char- .acterized in that the clanping portions each conprise a
plurality of clanping.elenents (19,149, 50); and in that the cl anping
elements (19, 49, 50)..are automatically brought froma rel ease position
into a clanping position by a control section, in particular in the form of
a 30 guide track. 33 29. A nethod in accordance with claim 28, '
characterized in that the 'control section is noved to conpensate for
different positions of the -clanping elenents (1.9, 49, 50). 5 30. A nethod
in accordancF gt h £l-ai m29, characterized in that the contyfol section (72)
is noved hyd 'ailgica ly or agai ESt a spring force. 31. A nefhod in
accordance with any one.of theg'clains 28 to 30, 10 charactg¢rized in that
after the clanping el enents (19, 49, 50) have ."been brou into their

cl anping posjtion they are dec}oupT ed from the control section}(72), during
t he novi ng a#;art of the clanpi'ng  podions (19,338, 49, 50). - ,
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15 32. A nethod in accordance with any one of the clains 24 to 31, char-
acterized in that the danping portions each conprise a plurality of
cl anpi ng el enents (19, 49, 50); and in that the clanmping elenments (19, 49,

50 gain automatically brought fromthe clanping posi tion into the
rel ease position by a control section (73), in particular 20 in the form of
a camtrack guide, after expansion of the netal ele- podok008% on t he

further novenent of the netal elenent (11, 65). WO 2007/101594

PCT/ EP200/PipdiAs9219 Fig, 1., 3 3 2 nvn env v=v~v .1 "vnv~ Fig. 2.
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