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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



2. elenments, 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 least regionally with an economcally justifiable effort
and so to achieve 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 widening of the netal elenent is
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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



continuous operation. This object is satisfied in accordance with the

I nvention by an apparatus 30 of the initially named kind which conprises at
| east two rmutually 3 oppositely disposed clanping portions of which one is
arranged and configured for the holding by clanping of a first |ongitudinal
side of the netal elenment and the other is arranged and configured for the
hol di ng by clanping of a second |ongitudBnal side di sposed opposite the
first 5 longitudinal side of the nmetal elenent, with the clanping portions
each being provided at a carrier unit by which the clanping portions are
noved apart automatically substantially perpendicular to the direction of
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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



oppositely di sposed cl anpi ng portions which each draw the nutually 25
oppositely disposed |ongitudinal sides of the netal elenent apart. The
apparatus in accordance with the invention is very robust thanks to its
simpl e design and thereby also suitable for a high throughput. It is
furthernore achi eved by the clanping portions that the expansion of the 30
movi ng metal el enent can take place in cofiti nuous operation so that the 4
required throughput is ensured. It is generally, however, also possible for
the expansion to take place in intermttent operation, for exanple also in a
progressive tool. It is thus not absolutely necessary in the sense of the
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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 metal 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.



drawi ng apart of the netal elenent. The |ongitudinal sides can be nade
conpletely snooth due to the clanping in accordance with the invention of
the | ongi tudi nal sides of the netal elenent, whereby the application
possibilities of the expanded netal elements are very wi de and conpl ex 25
pre-treatnments of the nmetal el enent associated with additional costs for

t he production of engagenent points can bb di spensed with. The cl anpi ng
portions can be nade such that a free longitudinal strip of 0.5 to 5 mm
(for exanple approximately 1, 1.5, 2 or 3 nm is already sufficient at both
| ongi tudi nal sides of the netal elenent to clanp themin each case into 30
the clanping portions and to draw the netal elenent apart. 5 |In accordance
with an advant ageous enbodi ment of the invention, the clanping portions
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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 It is 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



springs or other springs. A hydraulic, pneumatic, electric, nmagnetic or

ot her nechani cal pre-tensioning of the clanping portion with respect to 20
t he contact region and any other suitable type of pre-tensioning are also
general ly conceivable. Such a pre-tensioning is also sensible in connection
Wi th an eccentric design of the clanping region when the eccentric nenber
does not yet unfold the full clanping for@e by the pre-tensioning, for
exanple on the gripping of the nmetal elenment. Due to the pre 25 tensioning,
t he eccentric nmenber can automatically be brought so far into the clanping
position that ultimately the holding of the nmetal elenment is achieved only
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further advantageous enbodi nent of the invention, a control section, in
particular in the formof a camtrack guide, is provided wth which the
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brought i ntefegit CiraBPdiRtilar 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



15 position, but without a netal elenent clanped in. It nust only be ensured
that the clanping elenents are in the rel ease position shortly before the

cl anping el enents again cone into contact with the nmetal elenment. Said

rel ease position can be achi eved again by corresponding control sections. 20
In particular the control sections nade for the novenent of the clanping

el ements into the clanping position can @e nade so novable that different
positions of the clanping el enents can be conpensated which 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
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as a Circubatbfihed Wil thihihveritionparti cul ar as an endl ess ci rcul ating
carrier unit. It is ensured by the 30 configuration of the carrier unit as a

circulating carrier unit that a metal 7 element of any desired length can
be expanded using,the appar accordance t he i nt.i on.
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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.



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 | ongitudinal side of the netal
el ement, with each longitudinal side of the nmetal el enent being

respectively clanped in the clanping portions provided at the circulating
carrier units. In this case, the Iongitu%inal sides of the netal elenent are
20 thus not cl anped between two different carrier units, but each

| ongi tudi nal side is rather respectively clanped in clanping portions which
are, for exanple, arranged extending at carrier units to the side of the

metal el engphscadeiftel withl #0@HHE plarthgesus %?nﬂ_&?ixﬁ&ﬁ?,'a?f'uﬂnihtl% £ is
preferably nmade as a track conveyor. It can, for exanple, be nade as a
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cl anpi ng portions have substan spaci ng om 'one " anot her,
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el ement has been securely gripped by the clanping portions after running
t hr ough t helememti in pegtionlaiows thé datexphexpamsioh directienaOnly 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



-el ement take place in the expansion region by enlarging the lateral spacing
between the mutual ly oppositely disposed clanping portions which each draw
apart the oppositely disposed | ongitudinal sides of the 15 netal el enent.
The spacing of the nutually oppositely disposed clanping portions
preferably increases substantially continuously in the expansion region so
that a continuous strain on the netal el®ment is ensured which results in a
uni f orm expansi on of the netal elenment. 20 In accordance with a further
preferred enbodi nent of the invention, the <carrier units are configured as
rotating disks, tires or wheels inclined with respect to one another. The
cl anpi ng e I i.n of the
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the cagri ercg@aéé_ inclined toward one another, is drawn apart by the
peri pheral surfaces of the rotating carrier units running apart and is
rel eased by the clanmping portions again before the maxinmm spaci ng bet ween

t he mut ual nclined rotating,cajrier, unjts .is exceeded rt
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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 5 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;



Teference to enbodinents and to the drawi ngs; 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 netal elenent
with the cutting pattern of Fig. 1; 20 Fig. 6 an edge protector section
manuf act ured using an apparatus in accdPdance 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 enbodi nent of
an apparatus in accordance with the invention; 10 Fig. 9 a detailed view
of the ap apus in acco d@&% e i AR s OMdarfdeSwi

detail ed \F}?gwgf rom Fi g. é; ﬂlg%ﬁﬁg‘].;lgﬁ&gthﬁ zg%}f)él ew 21?1 éésecgr??egwnb%lgf%nt in
accordance with the invénfroanthé&iwnt}2 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. 10 a detailed view from Fig. 9;
5
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. 15 a clanping element of the apparatus in accordance with Fig. 13;
‘Fig. 16 the clanping elenent in accordance with Fig. 15 in the 20 rel ease
position; Fig. 17 a further detailed representation of a clanping el enent;
Fig. 18 a sectional representation through the clanping elenent 25 in
accordance wwth 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
metal elenent with a cutting pattern; Filg. 21 the netal element in
accordance with Fig. 20 after the 5 expansion; Fig. 22 a further apparatus
in accordance with the invention; Fig. 23 a schematic detailed view of an
apparatus in accordance 10 with the invention; and Fig. 24 a further
enbodi mentgjgf 0@ cl anpi ng ehgrEMt a @ﬁ%érrhreﬁfﬁ?é ?@ﬁfl\i—hnléhE Ritthe éﬁ‘ﬁtg{%' on.
Fig. 1 shows a section of an areal netal el enent I'S provi along
its longitudinal axis 2 wattera;plurality of U shaped sections 3 engagi ng
into one another. The section shown in Fig. 1 is considerably shortened
with respect to the actual length of the netal elenent 1. In actual fact,
the nmetalg qent 1 for t v for
20 exanpl e, %o sever al g§CQnE$ﬂQﬂQﬁ%%¥1§ﬁéﬁgﬁﬁﬁbﬁggﬁgﬁ 90 escrl ed in
the GeBman patent appli cakipamsion;

Fig. 22 a further apparatus in accordance with the invention;

Fig. 23 a schematic detailed view of an apparatus in accordance
10 with the invention; and

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

accordance with the invention.

15 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 metal element 1. In actual fact, the
metal element 1 forms a long metal strip which can have a length, for

20 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.

25 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

30 shown by way of example in Fig. 2.



102 59 307.8 to which reference is explicitly made. 25 The sections 3 are
arranged such that the halves 4, 5 of the netal elenent 1 shown above or
beneath the sections 3 in Fig. 1 can be drawn apart perpendicular to the

| ongitudinal axis 2 so that a resulting netal element wth enlarged w dth
is produced. A corresponding folding procedure is shown in detail in Figs.
3 to 5. Further possible cutting patterd® are 30 shown by way of exanple in
Fig. 2. 12 Correspondi ngly expanded netal elenents can be used, for
exanple, for the manufacture of sections such as are used e.g. as edge
protection (Fig. 6) or as upright sections for dry walls (Fig. 7), e.g. in
the formof U5 sections and C-sections. To be able to expand netal elenents
1 known per se at high speed, as shown in Figs. 3 to 5, an apparatus in

accor danceCodrebpbhdindlyiskpaieled meaaptRmeseican baceosdafoe exirh Plel, Her
invention. 10 Fig. 8 shows an elongated areal netal elenent 11 schematically
which is thevingguaehye elssqcdingns sdehas asa used 6.8 aecdedamotestion (Big. ar r ow

12. The t t, 11.is ovided w th.cuis in.acgordance . wth Fig. 1 or
15 Fi g 2 Brons NI Sl b il PRl Big B SR SRR Sedlever . “not
shown Bn HegtiohsOind T lsBetibdgt her Figures for reasons of clarity. In the

upper region of Fig. 8, the netal elenent 11 has its original width as is
present before the expansion. 20 The apparatus 13 shown in Fig. 8 for the

e r ack & BRARIBER CEparl FiEigLACSITE: | VY RS Thet PeRloPPHBfngP axi s 14
of the metdfowh ¢HEks. 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 13 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 14
arranged symmetrically to the longitudinal axis 14 of the metal element
11. Each track conveyor 14 comprises a plurality of conveyor members 16
which are, for example, connected to one another via a chain not shown in

25 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.



‘11. Each track conveyor 14 conprises a plurality of conveyor nenbers 16

whi ch are, for exanple, connected to one another via a chain not shown in
25 Fig. 8. The track conveyors 15 are made as endl ess track conveyors and
are guided rotatably around deflection rollers 18 in accordance with arrows
17. Two or nore deflection rollers can be provided in dependence on the 30
design. 13 Cenerally, the deflection rdPlers 18 can be driven or only
rotate freely around their respective axes. 5 Clanping elenents 19 are in
each case arranged at the outwardly facing sides of the conveyor nenbers 16
and nove in the arrow direction 17 together with the conveyor nenbers 16.
The track conveyors 15 thus form carrier units for the clanping el enents
19, whereas the clanmping elenents 19 respectively provided at a track
conveyor fGememally, ahpidefletfiomordliars 8 cahitse trizvek moonByrotatd fieelywo track
conveyors 15 are arranged such that a run-in region 20 and an expansion
regi on 21 MGPShIhRIT FESRFYLIYORREY. In the run-in region 20, respectively
nmut ual |y oppositely disposed clanping elenments 19 facing 15 toward the

| ongi tudi nal axis 14 of the netal elenent 11 have the sane spacing from one

anot hep Wtlelngoly €lepiits BPRIe Y h et yadeoafmggeddihthobutiardit flcigg ement s
11 not yet expanded. In the expansion region 21, the spacing of nutually

opposi t el \sides pbsle conzpprhnanbaeni 6 and eaveiyébe asnewrlioectign 1&s can be
recogni zed fraom Fi . The run-in regio 20 i 5 not necessaril equi red
T eh s caRRe oot v Biniiats o rEne Nragds BORURTER TE b PERL 16
can each k@réies RaNESEIMAN cRAAPINECRINENE 99, 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 ts expanded by the

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



region 21 extends over the total |ength of the track conveyors 15. The netal
‘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 |ongitudinal sides 22, 23 of
the netal elenment 11 engage into the clanping elements 19 and are held by
them In the expansion region 21, the netal elenent 11 is expanded by the

30 clanping elenents 19 noving apart in gccordance wth arrows 24 in a 14
direction substantially perpendicul ar t 4%t he | ongi tudi nal axis 14 until it
has the desired width at the discharge end of the expansion region 21.

After the expansion has taken place, the netal elenent can, for exanple, be
rolled or pressed flat in a rolling process, whereby it receives its final 5

wi dt h and dikection dubgtavtially perpenarmilaf tb hBeTohaltuelifaEAkisON4 tfifti] #Xxpansi on
are leveled. Cenerally, this can also take place by an otherw se suitable

pressi ng prasciysdesirgd width aft fhekdisshesgy endoehthaexpansiomgragight2 bf t he

| ongi t udi sj,des 22, 23 of the netal el.enent .10 at the start of the
run-in regﬁﬁq%gma?wgnrﬁﬁﬁégge%fpl?ﬁ%’ e @n% ERBNtRT SZATPe end of
t he expangi ' | t edi; I i whi ch
cause an o o Bredee 1L Y e Y 1RPCRS WEPEERY Al RS T

Cor r espondiiaghcord theé fsleling puints\hraduded g thhanetxisdetentaoskd cl anpi ng
elenents 19 into the rel eiaée positjon so that the 15 metal el enent can

penet r at e SXPERHSEY arf devels -@1@%@% i few alspotake plase by an; ethesyism 20

Fun- i n rog a9 HeBiclg BrRq S8 e 18 BT 0T ol sections can b
formed by camtrack guides which are provided before and at the start of
the run-in_ region 20 or at the end of the expansion region
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



20 21 and cooperate with the clanmping elenents 19 in a corresponding

manner. Cenerally, the control could also take place, for exanple, by limt
switches or in another suitable manner. If the run-in region 20 is omtted,
the control sections at the inlet side can accordingly be provided at the
inlet of the expansion region 21. 25 The track conveyors 15 formcarrier
units for the clanping elenents 19 andl&ffect a novenent apart of the

cl anping elenents 19 in the expansion region 21 due to their shape shown in
Fig. 8, said novenent apart in turn resulting in an expansion of the netal
el ement 11. Possibly present 30 conveyor chains or conveyor belts, to which

he i ndi vi : d i h
gl on abovS ARAr oS e iR Or RacteraBFERAREH Bl RSB aIPE ih

respect t chérheathsthed al@@n?ifngt dlerm@ital 12l(pemiEndidltlar withSre¥peiceed the this
manner that the netal elenent 11 is stretched in the |ongitudinal direction

in the cursdacsof tlae impeial slemgatilldcl isawpiged én this mapeer Hhattwdi nent of

t he cl anpi | ement . s, shown.i.n re_detai.l ,in Fi.g. .9..,A clanpjng

el oot TGTERIGEBRATED 4 SEteRga i (e 1BpEitinal AerkSadpiite PPy 10

10 Thescl agpitisheheiRNtrat® CHR0P§ R base el ement 25 which is fastened to
the outer side of the conveyor fenber 16, as can be recognized from Fig. 9.

The base el enent 25 has a U shaped structure, with the inner side of the
linb shown, at the bottomin Fios, 9 and 10,form ngoa cqniact region 15 26

in Fig. 9. A clamping element 19 in accordance with Fig. 9 is shown again

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



‘Furthernore, the clanping el ement 19 conprises an eccentric nenber 27 which
is rotatably supported around an axis 28 at the linb of the U shaped base
elenent 25 shown at the top in Figs. 9 and 10. The eccentric 20 nmenber forns
a clanping region 29 for the netal elenent 11 which is clanped between the
contact region 26 and the cl anping regi?B 29, as can in particular be
clearly recogni zed by two arrows 30, 31*FProm Fig. 10. The eccentric nenber
27 is rotatably supported off-center around the axis 25 28 such that, on a
rotation of the eccentric menber counter-clockw se in accordance with Fig.
10, the clanping effect is canceled, whereas it is anplified on a rotation

cl ockwi se-oc@mrﬁﬁgeﬁﬁtﬁ@ekgaﬁsﬁn% ofiel Bl Geherany, thklclampig dehRGHH Py of an

arrow 32, the clanping effect is thus increased” due to the friction in the
cl anpi ng gam alsiocindlydprepkntalisy of lkatentric me¢mbes? 28 winich até ins
automatical ly. clanped nore firmy on the tensjile sirain 16 occurring in the
expansi on Haéécbﬂalé I 9FEy to PRE a&?%ﬁl&r@iwg%%tcafg f%E&ﬁa&F ; %’ﬁcl ude a
plurality @f 9 '8 Sxie! Which are in particular arranged next to
one anot her pe%nd gﬂi (g‘h can, for 1exarrpl e, be supported on the sane axis. 5 As
can bebrecognized fromFig. 9, a camspigot 33 is provided at the upper

side of the eccentric nenber 27 and is screwed, for exanple, into a
t hr eaded HbY 6aBAq secogmizged fpm Fige9¢ariam shigelyde isprexded at thg amnes,

cooperl e ALy IE s BRES 085 A AbRle SRR, RGO € 1

( n-11h regron rs noan-clarrpi ng
rel ease pasirtadéd bdra B8 (Eeel Bigl [10) "DMe Gonits] $gigo€ Bargmdopesiample, af t er

one of the longitudinal sides 22, 23 of the netal elenment 11 is noved into

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.



the clanping region of the clanping elenent 19. In an anal ogous manner, the
eccentric nenber 27 can be noved fromits clanping position into the 15

rel ease position by a further camtrack guide at the outlet of the

expansion region 21 by a correspondi ng contact of the camtrack guide wth
the control spigot 33 such that the clanped netal elenent 11 is released
again. 20 By the use of an endless carrier unit with automatic cl anping

el ements, the expansion apparatus in ackbrdance with the invention is very
sinple and robust in design and can in particular expand netal elenents
noving at high speed froma first wdth to an enlarged second wdth. 25 A
nodi fi ed enbodi nent of the invention is described in Figs. 11 and 12.

El i bed. Do . hich
were.al readly 463G ERERENT AR AN Ath IS DEMBll] 21 RRGII® 205 dance
Wi th Figs. c8ntéydi@ 33,736) bf (iteciemilflitRBNiphér AR e o 3N chhdse sddn and

12, two track conveyors 35, 36, of which only the upper track conveyor 35
can be seein epphaask w0aBig. iId, Firg. each amamgedcabave angexhatbevatdmthanot her at

both 1ongjtudin I des y 3 t he tal elenent, 11. The track cqnveyors
5. s 30 It 610822 20 oh s TRy EFER b AIE FECRAIVHOES aeh
connected | Lay : I, garrféf?ﬁ | | .S not
shown. %heggolﬁ\?%ﬁﬂﬁgﬁbae lgﬁ%g%%?g% Sﬁllvg@gi arounggﬁsgg?%ﬁit% %@e g??gnged 10
def | ecti onconhketesl &7onbiativthee, firtdxampld viabh eoarvefoeehyin attdthlisenot The

| ongi tudi na] sides 22, 23 of the areal netal elenent 11 are each arranged
bet ween théhaﬁ’ﬁ’er and | ower track conveyors 35, 36 which are

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, as can be seen from Fig. 11.



arranged at both sides and which are arranged so close to one another 15
that the longitudinal sides 22, 23 of the netal elenent 11 are cl anped

bet ween the upper and | ower track conveyors 35, 36. In this enbodinent, the
outer sides of the conveyor menbers 16 thus directly formclanping portions
38 for the netal elenent 11. 20 As can in particul ar be recognized from Fig.
11, the track conveyors 35, 36 arranged&t both sides of the netal elenent
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

mut ual Iy oppositely disposed clanping portions 38 enl arges continuously
within the expansion region 25 21 in the novenent of direction of the netal
el enent 11 shown by the arrow 12. As in the enbodi ment in accordance with

Figs. 8 tOTAendfodixpertsiroacantiantedeimnBigy IthanfelAlin Partidugat difewisse
takes place in the expansion region 30 21, as can be seen fromFig. 11. 18
The enbodi irem the paevievshn desoribad Ergbodirgentrlin thahthe carger amity afer s
fromthe previously.descrjbed enbodinents.in.that the. carrier.units are not
formed by B bERTR Py GREk ey arer b yAES (b Ve ST ROE FosHeRed af ok
39, 40 55V THRAGSI 95 46 &y 0B eRACANE andthekSTRE idRs 302 4L #hlatabfy ound
axes of rotation 41, 42 correspondingly inclined wth respect to one

anot her anaroumd talkes rof poéstion 2t 1,612 shonespondingly ih®linadewithnresgpect $paci ng
from one another at the upper region and nmaxi mal spacing. from  one another
at the | oweRt pegther ang, Adheaspressniation snoway i Kig rEhpyadnBIMMe di sks

39, 40 ar esﬁé’&HgQ%&doﬁé 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.



cl anping portions 43, 44, with the peripheral surfaces of the disks 39, 40
formng contact regions 45, 46 for the areal netal elenent 11. 15 The

| ongi tudi nal sides 22, 23 of the netal elenent 11 contact the contact
regions 45, 46 of the disks 39, 40 and said netal elenment is guided around
the disks 39, 40 in accordance with arrows 47, 48. The netal elenent 11 is
pressed toward the contact regions 45, 46 via 20 clanping el enents 49, 50
provided at the marginal regions of thelfotating disks 39, 40 and is

t hereby cl anmped tight between the clanping elements 49, 50 and the contact
regions 45, 46. Due to the nutually inclined arrangenent of the rotating

di sks 39, 40 and 25 to the expanding spacing of the edges of the rotating

di sks 39, 140, SheMAr Ahnhbe alsoR t}]nterﬁe revidubl; a@&'ﬁbé&ggﬁb@&hgﬁénwtﬁe results

therefrom the clanped in mstfal nt 11°is expand on the rotation of
t he di sks @8mping clasctds 48 HreanfboadfugedlButoifatitalin via chhatraoknner as
with the previoysly 1%;ﬁcri bed enbodi nents, the clanping.elenents 49, 50 can
be adj ust HGEE SFRIR BSIT JelgRae PRSIEPRIRIO Hie gmpingPoRHien 28ikRaekposi ti on

into the i ! . r 19 . i can,
for exarrpﬁlé, %Bg?gﬁ%ééﬂﬂ%%&%e% tsh%ﬁmﬁog%&%@htb%ﬁoﬁgg‘#r?%wggati ng
di sks 89, the metdlnelefrrgiton] @nd tiee rofaaind H1&PB0a4D POIHY PedBfl ¢MthecONt act
poi nts disposed at the top and at the bottomrespectively in Figs. 13 and

14. Figs. steriang costapiopomtspund ghdaggretact gointredwpossdnt dietanaadi®t 50
10 schematically in a detailed yiew. Jhe clanping elenent 49 (as well as the
cl anpi ng eth"gﬂé#ogbrme&ﬁg cht Fé%sawap&i er in the following) has a base
part 51 which is

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 55.
30



fastened to the outer side of the rotating disk 39. A displaceably and 15

pi vot ably supported clanping lever 52 is provided at the radially outwardly
di sposed side of the base part 51 and is located in the clanping position
in Fig. 15 and in the release position in Fig. 16. In the clanping position
shown in Fig. 15, the end of the clanping lever 20 52 disposed toward the
di sk 39 presses onto the netal elenent 11 guided around the disk 39 and
clanps it between the disk 39 and the cB8nping lever 52. The clanping |ever
52 is pressed upwardly in accordance with an arrow 25 54 in Fig. 15 at its
end renmote fromthe disk 39 so that its oppositely disposed end is pivoted
downwardly in accordance with an arrow 53, whereby the described cl anpi ng

effect is ts end renote
fromthe c}lqg:b%gﬁgmﬁg tak %tp% g’gg ¥E%°£§§‘?}‘5p@%gai°§y§“8§3“%§n?r ession spring
55. 30 20 actbedshaspritly teverrobz 56, SUI e fe¢ elishlapkaneatbeingatilertoed in

accordance with tw_ arrows 56, 57, With the di spl acenent bei ng able to take
pl ace, forta&gaHpre, fosexampie. tha%l@a§E||tEFtCIV\Eulﬁﬁ wihdelyengages intepgroevess

i ded d I t 5 f
Phe ol amp;PraviPag e Gobhe SRE: BLEIP sepplif ik  alo R ciiptimeny. ° 1
the gas CQiTRh@&;&aﬁfpxﬁgrlb{?& §5 iadd tRb &eléa%eqszmﬂ@h%ya@ko%ahﬁ%%ﬁﬁ Fig.
correspondi ng camtrack guide so that the clanping lever 52 is freely

di spl aceablts. thlitcgaﬂs Stpmrfﬂss:loasmnngcﬁs t:aa edsal’qm dowekaretly digplased ymwa agai n
in detail in | gs 18. |t can enfromttlese Eb gures that the
cl anpi ng 1989 qspo dmg cam trac guide so t at the clamping lever 521s 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 58.

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 spacing 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.



52 can be tilted, for exanple via an internedi ate | ever 58, which is

pi vot abl e around an axis 59. On a pivoting of the internediate | ever 58 by
the gas conpression spring 55 upwardly around the axis 59, the clanping 15

| ever 52 is |ikew se pivoted upwardly via a bolt 60 provided at the
internediate lever 58. If, in contrast, the internediate | ever 58 is pivoted
downwar dl y agai nst the gas conpression2dpring 55 via a camtrack guide
engaging at its free end 20 61, the clanping lever 52 is released for a
hori zont al di spl acenent which can be controlled via a camtrack guide
engaging into the groove 58. Fig. 19 shows a nodification of the apparatus
in accordance with Figs. 13 and 14, wherein the netal elenent 11 runs in on
one side of the obliquely 25 positioned disks 39, 40 in accordance with
arrows 63 Tedpenentunkirdtngagfaile metsliblehaerit 4l | it ishaiidedendédde chen infa
nmovemnent 3n t he oppositely disposed side. The disks 39, 40 are tilted
toward on O%dﬁwemawqrhwg gde pullers 0Rdn theerapdniand BEOneEh TeEONgi ks 39,

40 is mni ryn-i [ t.dn Figq 19 i S

maxi il ortbph 418 phEGaErishe 17! ChmR R R AFnEn i prrBnetih S0fERp e
expanshon.of2bhe digk® IV N0 f@EmiingkidcohtddtaedRirad 48| a@eahd blso ldaves gui ded in
each case in a |oop-like manner via guide pulleys 62 in the run-in and

run-out rdébheonegain subatantirllytengertiabpnt 11 cones into contact with the
peri pheral surfaces 5 of the disks 39, 40 form ng the contact regions 45, 46
and al so | eaves them again substantially tangentially. Fig. 20 shows a

3?“ ion frAg a0 HRAM aRictHorLiBiRah S2aMbhef)ide PRy gL dnhivh 8 gﬁ’oﬁ?idércfi' ity
paral l el “"cuts 66 arranged alternatingly offset to one 10 anot her. The
| ongi t udi mathsi ghsradity of parhlleheute 66l amhagedtal Ganfavinglngffske 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



‘mar gi nal regions can be clanped using the apparatus in accordance with the
I nvention and the netal elenent 65 can be drawn apart such that the
elongated netal elenent 65 shown in Fig. 21 is produced. Wth a
correspondi ngly tight arrangenent of the clanping el enents, expanded 15
metal with expanded nesh 69, for exanple di anond-shaped nesh can be

manuf actured, with the |ongitudinal sidé& 67, 68, however, forning strai ght
outer edges, i.e. a closed structure. The stablllty of a correspondingly
manuf actured netal el enent 65 expanded in accordance wth the invention is
consi derably inproved with respect to conventional 20 expanded netal due to

the strai GH}}co?H{;\ﬁEe Qﬁstﬁe-mgeffﬁ&ﬂl el %@%ltgg d aﬁ}BMatJ';l@al 53‘ getvg&ergqgew th

used, for exa e nmnuf act ur e of sec I onNs "suc €SCFI

respect t (reEtm pésidioth and ahefdangiibgrpogitibpo$eThas coapkadBAE Mstead dfor mal
expanded netal . 25 Fig. 22 shows a track conveyor 70 which onIy differs from

the track theHeryRing: ealrerrtsgw,smlﬁ theix caz spigots 3legromdioated i Evgded

but that ther,t nt 11 runs.dir 0 ns

Cagi onoy 38 e B HIR R R IR o firdl SRR LGS Y2 P00 Al BB GERET S B

sectiops &bp ih2Fi §3@37Qh@éiﬁnas§31§@f§ BRagk tﬂwe&eﬁdtany@u%a%au? (EJ; anpileg

el enent s 19 in 2 accordance wth the invention can be sw

aut omat i cahl igh@3damtheheonirel eas‘eop&sl,twhnremdthmelmhpnmg alpmests Llan I n
el ement.s 19, their

t hi s connection, instead. of
Spi got s 33%5@@4%%5%@1& bPuighf nfo 10 Telcase dperiaes e ERAL HiE Bistel of
sections 7} %%t 3 i 2hah 88 i3y E & I gots
33 are tl|t% d1 ﬂl lﬁ rd{ﬁé?ga E HS%%;Bnl%IlF?ﬁerg%{t{)& eﬁgm(}:%ﬁtrol
section 7Jqonmlaet eéglohhez&: hadpihegclainepity segidns @eohtiionimeatd gldmenght into
their reI ease POSI tion sp that the netal

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 11. To compensate

15 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.

After the clamping elements 19 defined by the second control section 72

20 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
which they are again tilted radially outwardly so that the clamping

25 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.



el ement 11 running into the expansion region 21 can enter between the
contact regions 26 and the clanping regions 27 of the clanping elenents 10
19. After leaving the control section 71, the camspigots 33 run toward the
radially inwardly di sposed cam surface of the second control section 72,
whereby they are titled radially inwardly. The clanping el enents 19 are
automatically noved into the clanping pBéition in this manner in which they
clanp the | ongitudinal sides of the netal elenent 11. To conpensate 15 for
irregularities in the thickness of the netal elenent 11 as well as
tolerances in the clanping elenents 19, the second control section 72 is
supported vahl : 7 | - hgntng. After the
cl anpi ng gﬁghgﬁfgu%ggg%??ﬁggyg§ﬂ% gﬁgﬁgg%J§%§%?§@?§§§§??§§1?2530 have been
brought i rHazotrdence widhmhoagnpestibhonhidtheubetattieileonly differssfrods aea apart
during the _running_ through of the expansion region 21. At the end of the
expansi on Crlegxmngﬂt?m@mglc%m aprepianaawithh FiguwHy in that thegcgenyrigut war dl y

di sposed ¢ f QG t i.r on ion 7 i . qre

i sposed, ST 20980 ot 05 UL SRNLER) paRRY EPTLTABE SRl gl
noved gnt gheh@hinpgitkbe@peoP 09 sl PRk Hiehebindre StiggreNEhapédiaseut omati cal Iy
rel eased by the clanping elenments 19. On the return to the start of the
expansi on alegicovt 2 js, tunelik¢ shpiclampingelemend 10annmachetasrfastanedaiia

rel ease position or,.in the cl in osition, 23 Fig. shaws further
rbod: mentibih ETETRI G GHEAD DI SRR D 1 (e oA AR whi ch
substanti aldryir® E)lal‘tighffixelﬁé rha QN e SleBERINE (BleehRdY elkért ascor dance with
Fig. 10 in that "the eccentric nenber” 27" has a circular shape only partly
at its outer surface by which 5 the clanping region 29 is forned.
Furthernore, the U shaped base



element 25 is, unlike the clanmping elenment 19, in each case fastened via an
internmediate elenent 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 |ongitudinal axis 15 track
conveyor 16 conveyor nenbers 17 arrows2415 18 deflection rollers 19
clanmping elenments 20 run-in region 21 expansion region 22 |ongitudinal side
of the metal element 20 23 l|ongitudinal side of the netal elenment 24
arrows 25 base elenent 26 contact region

Reference numeral list

1 areal metal element
2 longitudinal axis
5 3 cuts
4 upper half of the metal element
5 lower half of the metal element
11 areal metal element
12 arrow
10 13 expansion apparatus
14 longitudinal axis
15 track conveyor
i6 conveyor members
17 arrows
15 18 deflection rollers
19 clamping elements
20 run-in region
21 exparsion 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



27 eccentric nmenber 25 28 axis 29 clanmping region 30 arrow 31 arrow 32
arrow 30 33 cam spigot 25 34 threaded bore 35 upper track conveyor 36

| 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
cl anping portion 45 contact region 46 contact region 47 arrow 15 48 arrow
49 cl anping el enents 50 clanping el eneBbs 51 base part

34 threaded bore
35 upper track conveyor
36 lower track conveyor
37 deflection rollers
5 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 53 arrow
54 arrow
95 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



52 clanping lever 20 53 arrow 54 arrow 55 gas conpression spring 56 arrow
57 arrow 25 58 internediate lever 59 axis of rotation 60 bolt 61 free end
of the internediate | ever 62 guide pulleys 30 63 arrow 26 64 arrow 65
netal elenent 65 stretched nmetal elenent 66 cuts 5 67 |ongitudinal sides
of the nmetal elenment 68 |ongitudinal sides of the netal element 69 nesh 70
track conveyor 71 control section 10 2% control section 73 control section
74 doubl e arrow 75 intermedi ate el enent

64 arrow
65 metal element
65’ stretched metal element
66 cuts
3 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



27 dains 1. An apparatus for the expansion of elongated netal elenents
(11, 65) 5 which nove in the longitudinal direction and are areal at | east
regionally, conprising at least two nutually oppositely disposed clanping
portions (19, 38, 49, 50) of which one is arranged and configured for the
hol di ng by clanping of a first Iongitud'zal side (22, 67) of the netal

el emrent (11, 65) and the other is arrang d and 10 configured for the hol ding
by clanping of a second |ongitudinal side (23, 68) of the netal el enment

(11, 65) disposed opposite the first |ongitudinal side (22, 67) of the
netal elenent (11, 65), with the clanping portions (19, 38, 43, 44) each
being provided at a carrier wunit (15, 35, 36, 39, 40) by which the clanping
portions (19, 38, 43, 15 44) are automatically noved apart substantially
perpendicular to the direction of nmoGdadms of the netal element (11, 65)
during the forward novenent of the netal elenent (11, 65). 2. An apparatus
in accordance with claiml, characterized in that the 20 clanping portions

19, 43, 44 | Gt ' i
Fogion (29 52] hARPRFASR, Rrr PEat IPhaT (55eatmll cleRi| PIRSP.

el emrend (11, 65yhichnmbeeadhameddnigahwbnal diteetioonaadtareexyieah at 28ast45, 46) and

t he cl anpi ng regi.on 9, 52). 25 3.. An apparatus_in accqrdange with claim 2,
characterized ir%glpﬁéégfb FeMIMiSiRg Hgleassitye myyally QRiPQI‘%EF(iBﬁQ@HO entric

e (27) el REMRRER S Ior SO atficl b b ipe e e
cl anpi ng porti eonfigred doh thédioldivg: by adginidng efcefiganengitedihyl shke
(22, 67} of the metal element (11, 65) and the other is arranged and
10 configured for the holding by clamping of 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, 63}, with the
clamping portions (19, 38, 43, 44) each being provided at a carrier
unit {15, 35, 36, 39, 40) by which the clamping portions (19, 38, 43,
15 44) are automatically moved apart substantially perpendicular to
the direction of movement of the metal element (11, 65) during the

forward movement of the metal element (11, 65).

2. An apparatus in accordance with claim 1, characterized in that the
20 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} can be clamped between
the contact region (25, 45, 46) and the clamping region (29, 52).

25 3. An apparatus in accordance with claim 2, characterized in that the

clamping region (29) is formed by an eccentric member (27).

4, An apparatus in accordance with claim 3, characterized in that the
eccentric member (27) is supported at a support section of the

30 clamping portion (19) such that the clamping force generated by the



"28 eccentric nmenber (27) increases automatically on the noving apart of
the clanmping portions (19). 5. An apparatus in accordance wth any one of
.the claims 2 to 4, 5 characterized in that the clanping region can be
pre-stressed by spring bias toward the contact region. 6. An apparatus in
accordance with any one of the preceding clainms, characterized in that the
cl anpi ng portions each include a pIuraI'%y 10 of clanping elenents (19, 49,
50). 7. An apparatus in accordance with claim®6, characterized in that a
control section, in particular in the formof a camtrack guide, is

provi ded with which the clanping elenents (19, 49, 50) are 15 automatically

brought from aeteég@senatbtt (27) H@edséd alPoMGticARY drh e ovidg Apyanent of
the netal elenent (11, 65). 8. An apparatus in accordance with claim®6 or

claim 7, charaéf éhtbamping peatioasddMrol section, in particular in the form
of a camtrack 20 guide, is provided with which the clanping el enents (19,
49, 50) are automatically brought back fromthe clanping position into the

rel ease pesiti gy Qﬁpéﬂi’tdsu{rf B8O IRRIER thOAnd fa,%g;@t ﬁ2°15c-: gl'a%%nﬁ toul,  65)

after the expansioh of the netal elenment (11, 65). . An ‘apparatus in
accor dance wi t khangctenzedfint theatptheceldinmping wgien cathbe ot estresedtd byt hat t he
carrier unit (15, 35,.36) is jn each case ,formed as a circulating carrier

unit, in parti SBFAE RasiowaTgl theconfaqtifegiqthg carrier unit. 29 10. An
apparatus in accordance with claim9, characterized in that at

6. An apparatus in accordance with any one of the preceding claims,
characterized in that the clamping portions each include a plurality

10 of clamping elements (19, 49, 50).

7. An apparatus in accordance with claim 6, characterized in that a
control section, in particular in the form of a cam track guide, is
provided with which the clamping elements (19, 49, 50) are

15 automatically brought from a release position into a clamping

position on the movement of the metal element (11, 65).

8. An apparatus in accordance with claim 6 or claim 7, characterized
in that a control section, in particular in the form of a cam track
20 guide, is provided with which the clamping elements (19, 49, 50) are
automatically brought back from the clamping position into the
release position on the further movement of the metal element (11,

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

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

circulating carrier unit.



"l east two circulating carrier units (35, 36) are arranged at each

| ongi tudi nal side (22, 23, 67, 68) of the netal elenent (11, 65); and in
.that each |ongitudinal side (22, 23, 67, 68) of the netal elenent 5 (11, 65)
is in each case clanped between at |east two carrier units (35, 36). 11. An
apparatus in accordance with claim9, characterized in that at |east one
circulating carrier unit (15) is arrangga at each 10 | ongitudinal side (22,
23, 67, 68) of the netal elenment (11, 65); and in that each |ongitudi nal
side (22, 23, 67, 68) of the nmetal elenent (11, 65) is respectively clanped
in the clanmping portions (19) provided at the circulating carrier units

(15). 15 1 AArPRPRRLAGISS Il aBSCRIARCRItH ERIANY, eﬁsrzélﬁteﬁgegqh Fie

clainms, characterized in that an expansion reglion (21) ormed bet ween
the nutually dggsdsiwetirculspngedrdbanpiitg(3mridjoms: ad@ngead aheatht he

spaci ng between the nutuyal.l pasi tel y. di sposed cl anpi ng portions (19)

i ncreases. 20 ?@?glkﬁgugk?ga?lggdgai ﬁﬁaé?erﬁliﬁﬁﬁég\ﬁmﬁt%ll F’H%‘?_E'Et,(léhé%zibﬁéfii zed in
that the spack : siH~el ' e ' Lpns (19)
I ncr eases subs;H<'t£1(\rﬁi%)%1Ietlag/ﬁcl(%}rli #?géﬁéfgﬂ%n@tﬁ?s é%%i’%lg)oﬁf ﬁjéégggéﬁg?‘z’%%&ég 14. An
apparajus in a¢tdy@apieinath aagead ed betvasac adilawstcived Barriec havigct eri zed
in that a run-in region (20) is provided for the netal elenent (11, 65) in
whi ch the nut u&Py38ppositely di sposed clanping portions (19) have
substantially a constant spacing with respect to one another. 30

11. An apparatus in accordance with claim 9, characterized in that at
least one circulating carrier unit (15} is arranged at each
10 longitudinal 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 respectively clamped in the clamping portions (19)

provided at the circulating carrier units (15).

15 12. An apparatus in accordance with any one of the preceding claims,
characterized in that an expansion region (21) is formed between the
mutually oppositely disposed clamping portions (19) in which the
spacing between the mutually oppositely disposed clamping portions
(19) increases.

20

13. An apparatus in accordance with claim 12, characterized in that the
spacing of the mutually oppositely disposed clamping portions (19)

increases substantially continuously in the expansion region (21).

25 14. An apparatus in accordance with any one of the preceding claims,
characterized in that a run-in region (20) is provided for the metal
element (11, 65) in which the mutually oppositely disposed clamping
portions (19} have substantially a constant spacing with respect to
one another.

30



30 15. An apparatus in accordance with claim12 or claim 13 and cl ai m 14,
characterized in that the expansion region (21) adjoins the run-in region
(20). 5 16. An apparatus in accordance with any one of the preceding clains,
characterized in that the support units are nmade as track conveyors (15,
35, 36). 17. An apparatus in accordance with any one of the clains 1 to 15,
10 characterized in that the carrier unBfs are made as rotating disks (39,
40), tires or wheels inclined with respect to one another. 18. An apparatus
in accordance with claim 17, characterized in that the clanping portions
(43, 44) are each fornmed in the outer marginal 15 region of the rotating

di sks (39,1510) ard hggarﬂugﬂms éorﬂhceq&lﬁmg%ﬁﬁlt Y5 dmaﬁﬁowgg@edg%@ﬂ ' a' m

17 or claim18, racteri ze at t contact regions

cl anpi ng portichma(:tzb%;zedllm that flor expabyionhegien i(Phepadjoiasthaaem-oh the 20
rotating disks (39, 40), tires or wheels. 20. An apparatus in accordance
with any one of giva ceding clains, characterized in that a downstream
pressing or rolling apparatus is provided by which the expanded netal

el ement (11, 65) is pressed or 25 rolled flat, in particular in its areal

regi ons 216.A et hpgatatud ficacapaizaicewith @h?ro‘.@ﬁ stithepadceling®ithisné 11, 65)

which nove in the longitudinal direction and are areal at |east regi onal ly,
in particul ar ehiargcterizegpar thalsthensuppertdanie atict magdeya s raghkecotvayioss
precedi ng cl ai 'PfS %ega na first longitudinal side (22) of 31

17. An apparatus in accordance with any one of the claims 1 to 15,
10 characterized in that the carrier units are made as rotating disks

(39, 40), tires or wheels inclined with respect to one another.

18. An apparatus in accordance with claim 17, characterized in that the
clamping portions (43, 44) are each formed in the outer marginal

15 region of the rotating disks (39, 40), tires or wheels.

19. An apparatus in accordance with claim 17 or claim 18,
characterized in that the contact regions (45, 46) of the clamping
portions (43, 44) are formed by the peripheral surfaces of the

20 rotating disks (39, 40), tires or wheels.

20. An apparatus 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

25 rolled flat, in particular in its areal region.

21. A method for the expansion of elongated metal elements (11, 65)
which move in the longitudinal direction and are areal at least
regionally, in particular using an apparatus in accordance with any

30 one of the preceding claims, wherein a first longitudinal side (22) of



‘the nmetal element (11, 65) is clanped in a holding manner in a first
clanping portion (19, 38, 49, 50) and a second | ongitudinal side (23) of
.the netal elenment (11, 65) is clanmped in a holding manner in a second

cl anping portion (19, 38, 49, 50) disposed opposite the first 5 clanping
portion, with the clanping portions (19, 38, 43, 44) each being provided at
a carrier unit (15, 35, 36, 39, 40) by %hich the clanping portions (19, 38,
43, 44) are automatically noved apart substantially perpendicular to the
direction of novenent of the netal elenment (11, 65) during the forward
novenent of the netal 10 elenent (11, 65). 22. A method in accordance with

claim 21, charagt qﬁgtzaqcéléfé{ﬁl@?%} BSE gl:%ﬁﬂbg& éflqa[ hb?dlﬁé&%gr?‘}e?gél%g?f‘gﬂ q

i nclude a contact region anpli ng reg

t he | ongit udi nalaraptieg po28on1 39238, 68, HB)arad af fecorrl Ringitedientl s(dd (28H) are
cl anped between _the contact regi on g2_5, 45, 46), and the cl anping region
(29, 52). 23. Afkaenpetal ¢lement dhhceShis rlasnaedina helingamannesdni & t hat

the |ongitudi i - 67, ofqt l._al . are
20 cl anped bet \I%glé%ﬁ{j%gé%‘%%%é%’ %ngll Ggﬁﬁ,i%§®4g§bgﬁaaaoﬁ%été%@# g§§rrenber
(27) f®rmng tbﬁuﬁgﬁﬁ@bﬁgtibﬁgbﬂfh {BO)lambingd pwrtibad (10, 3%; arlapnecadt h any
one of the clainms 21 to 23, characterized In that the cl anping portions

each conprise &ebsg providedtat atcactianpiniy (E5e38n86, 899 40 &y whjich &he in t hat
the clampin elements (1 4 5 r.e tomati cal | ought froma rel ease
bosi t1on' | nto SREHE RGTHBEF L Sn By 30 cabliats dubBentiealy Ribted pBaTG, Cino
the formof a guhdeadfidl pedpendicular to the direction of movement of the

metal element (11, 65) during the forward movement of the metal
10 element (11, 65).

22. A method in accordance with claim 21, 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,
15 23, 67, 68) of the metal element (11, 65) are clamped between the
contact regidn (25, 45, 46) and the clamping region {29, 52).

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

member (27) forming the clamping region (29).

24. A method in accordance with any one of the claims 21 to 23,
characterized in that the clamping portions each comprise a
25 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 guide track.



25. A nmethod in accordance with any one of the clains 21 to 24,
‘characterized in that the clanping portions each conprise a plurality of
cl anpi ng el enents (19, 49, 50); and in that the clanmping elenents (19, 49,
.50) are again automatically brought fromthe 5 clanping position into the
rel ease position by a control section, in particular in the formof a cam
track guide, after expansion of the ne&al el emrent (11, 65) on the further
novenent of the nmetal elenent (11, 65):

25. A method in accordance with any one of the claims 21 to 24,
characterized 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

S clamping position into the release position by a control section, in
particular in the form of a cam track guide, after expansion of the
metal element (11, 65) on the further movement of the metal

element (11, 65).



