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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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



51t is, however, problematic to carry out the expansion of such el ongated
netal elenents which are areal at least regionally with an economcally
justifiable effort and so to achieve an econom cal ly sensi bl e manuf acture

of the sectional elenents. Since the costs of such sectional elenents are 10
mai nly determ ned by the material costs, a widening of the netal elenent is
admttedly generally desired with a reduced material requirenent, but the
gai ns recorded by the material saving n&ny not be cancelled out again by

i ncreased costs in the production of the sectional elenents. An economcally
wort hwhi l e manufacture is the nore difficult in this 15 connection since
correspondi ng sectional elenents represent a nmass produced article of which
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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



apart automatically substantially perpendicular to the direction of

nmovenment of the netal elenent during the forward novenent of the netal
element. In the nmethod in accordance with the invention, a first 10

| ongi tudi nal side of the netal elenent is clanped in a holding manner into
a first clanping portion and a second | ongi tudi nal side of the netal

el enment is clanped in a holding manner i,nto a second cl anpi ng portion

di sposed opposite the first clanping poftion, with the clanping portions
each being provided at a support unit by which the clanping portions are 15
noved apart automatically substantially perpendicular to the direction of
novenment of the netal elenent during the forward novenent of the netal

el ement. Thppositely dispoped slampingipontivsscdofovbichi tige iwattaegedidng forman 20
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operation ielsentlglajtsisaclgfnpte% i?lea %%?(jei;lztrgggngrs inatg 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



expansi on during the forward novenent in the sense of the present 10

I nvention since the individual stationary phases al so represent parts of

the total forward novenent of the netal elenent. Wth a correspondi ngly
short length of the nmetal elenment, it can al so be expanded sinmultaneously
over its total length, i.e. in plate production. In this case, the forward
novenment includes the infeed, the statiognary phase during which the 15 netal
el enent is expanded and the outfeed of fhe netal element. A pr ewor ki ng of
the | ongitudinal sides of the netal element is not necessary due to the use
of clanping portions. The |ongitudinal sides of the netal elenent do not
need to have any folds or other engagenent 20 el enents into which, for
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such that the clanping force generated by the eccentric nenber

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.



automatically increases on the noving apart of the clanping portions. The
hi gher the force acting on the netal elenent thus is on the noving apart,
the nore firmy the netal elenment is clanped in the clanping portion. 15 It
is generally also possible for the clanping portion to be pre-tensioned
with 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, §neunatic, el ectric, magnetic or

ot her mechani cal pre-tensioning of the clanmping 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
does not yet unfold the full clanping force by the pre-tensioning, for
exanpl e on IniRecerdgienyitds an ndvantageous embodintart afcheHaventiof5thensi oni ng,
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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



in their release position or can again be brought into the clanping 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 enments again cone into contact with the nmetal elenment. Said

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

el enents into the clanping position canbbe made 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 elenents of 25 different
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be expanded using the apparatus in accordance with the invention. In
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| east t50 M aetdradained with @ Rirtlet é@va@f@%@fum%dﬁheﬁe@h theMgvdritiilal side
of the nmetal elenent, with each |ongitudinal side of the netal el enment

bei ng r espeerirobssctiam ipepantistiarein the formsef a wam: trackeguidaj issprovided a

hori zont al | d netal. el t l,ongi tudinal_sid t h t al
ol erment - caltnbRIEHs Harining GPFEhs FRE be Fiut B mat Gy iet 0 ar r anged
above the r@tade pbSIEBNtintd @ Aafiiff Positivr o thatH6FehReReat thd Rretalret al

el ement. The cl anping portions cang?ﬁus preferably be made integrally with
t he carri eelemrnt. im at similaganannenreefurither contnel section sapdreaprovideshf i gur ati on

or ef or 160" BRBORPHIN ORI DEREREh con futpBaali o RO PoRK Car 1 or
unit s ar 1BA0Rse BlarkAtly bONELA il MidhebositiBR JPERL REHAEPNT Wi th each

| ongi t udi nal al elenent bein
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



respectively clanped in the clanping portions provided at the circulating
carrier units. In this case, the longitudinal sides of the netal elenent are
20 thus not clanped 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
netal elenents along its |longitudinal sides. 25 The carrier units are
preferably nade as a track conveyor. |t/ can, for exanple, be nade as a
steel tread. Cenerally, a design as a band, as a belt or as another
peripheral unit, in particular suitable for clanping, is also conceivable.
8 In accordance with a further advantageous enbodinent, a run-in region is
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between the nmutually oppositely disposed clanping portions increases. It is
ensured by the constant spacing of the clanping portions in the run-in
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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.



respect to one another. The cl anping portions can each be fornmed in the
outer marginal region of the rotating disks, tires or wheels. Wth this
enbodi ment, in particular the contact regions of the clanping portions 25
can be forned by the peripheral surfaces of the rotating disks, tires or
wheel s. In this enbodi nent, the expansion of the netal elenent takes place
by the angular position of the rotating disks, tires or wheels in that the
metal 30 elenent is clanped tight by t Be cl anping portions in the region of
the 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 rel eased by the clanping portions again before the
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by the clamping portions without any other 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



Fig. 9 a detailed view of the apparatus in accordance wwth Fig. 8 fromthe
front; 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. 15 a clanping elenent of the apparatus in accordance with Fig.
13; Fig. 16 the clanping elenment in acordance with Fig. 15 in the 20

rel ease position; Fig. 17 a further detailed representation of a clanping
elenment; Fig. 18 a sectional representation through the clanping el enent

25 in accordance with Fig. 17; Fig. 19 a nodification of the enbodi nent of
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5 exceeded.

Further advantageous embodiments of the invention are recited in the

dependent claims.

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;



15 Fig. 1 shows a section of an areal netal 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 wth respect to the actual length of the netal elenent 1. In
actual fact, the netal elenent 1 fornms a long netal strip which can have a
| ength, for 20 exanple, of several 100 m The netal elenent | is already
described in the German patent applicatQ on 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
netal el epgptg with enl g 8H Gt & | ggé;h]§ C ' di ng

pr ocedur em?és] 9shown in ?ﬁg?ﬂ?ﬁﬁé&g@ﬂ%&?g } ﬁpt%e#&gggg?b glgg'ti ng
patterns are 30 shown by fwam the freattple in Fig. 2. 12 Correspondingly
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 y wall's (GFiGQa; : . formof U5 sections and
C-secti ons. 'T%U be abl e t%od%%%glﬁve?rgfrﬁgl '%nts 1 known per se at high
speed,Sas shown in Figs. 3 to 5 an apparatus in accordance with Fig. 8 is,
for exar‘r%l_e, used in accordance with the invention. 10 Fig. 8 shows an

el ongat ed¥ig-ddl metal e tview of aneseendcembydiperhin accorsianeg witlang its

| ongi tudi nal axis 14 in g@&;&ﬁ:{be with an arrow 12. The netal elenment 11
is provided with cuts inaccordance 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
netal el efihtl211 has it & Bde Fiemarf theiapparatus of figsbht before the expansi on.
20 Th?oapparat us 13 shown in Fig. 8 for the expansion of the netal el enent

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;



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, connected to one another via a chain not 25 shown in Fig. 8.
The track conveyors 15 are nade 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
General ly, the deflection rollers 18 cdn be driven or only rotate freely
around their respective axes. 5 Canping elenents 19 are in each case
arranged at the outwardly facing sides of the conveyor nenbers 16 and nove
in the arrowdirection 17 together with the conveyor nenbers 16. The track
conveyors s gdus form s i i hﬂgap | OwEHE: 9, whereas
t he cl arrpi}?\% dﬂeI enment s ff)ﬁégscgeacgpl\t/%?y&gaéw edkgt%)éa trac g‘égrrt\@% or forma
clanping 10 portion of tpatterngack 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 nutually oppositely
di sposed @ianpj ng el emenpg feréhtlin ééw?ggnw%h&" .t%tfj.laﬂ%ﬂ? I's 14 of
the netal efenent 11 have the sane spacing from one arfother IC
corresponds approxi nat elexpansiome wi dth of the netal elenments 11 not yet
expanded. In the expansion region 21, the spacing of nutually oppositely
di sposed cl anping el enents 19 enlarges continuously, as can be recogni zed

fromFig. e run-in_regi IS RN i inthis

connect i orﬁ%oél%]hat, for aeﬁg% e%&f%gménuggf:%&@éﬁ%é%d&nthrcgﬂﬁégg&B can each
be di spensed with and the expansion region 21 extends over the total length
of the track conveyors 15. The netal elenent 11 shown in Fig. 8 is arranged
bet ween t HéBtdb track 2Assdmmatiedstaikd viewind anjapparatagiivracrordanee t hat t he

two | 969i tudinal sides 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 meta! 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.



22, 23 of the netal elenent 11 engage into the clanping elenments 19 and are
held by them In the expansion region 21, the netal elenent 11 is expanded
by the 30 clanping elenments 19 noving apart in accordance with arrows 24 in
a 14 direction substantially perpendicular to the longitudinal 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 EE a rolling process, whereby it
receives its final 5 width and the fofding points produced in the netal

el ement on the expansion are |leveled. Cenerally, this can also take place
by an otherwi se suitable pressing process (e.g. in a stroke press). Both
the holding tight of the longitudinal sides 22, 23 of the nmetal elenment 10
at the start of the run-in region 20 and the rel ease of the w dened netal

el ement qﬁ the e f the Ségansiqa region 21 is effected by control

sect i ons, “REEPORGIMEY GrPaRded metalslemghtsmean be uised; fay evamplgeforng of t he

cl anpi ng tht en@iiifactite JFREBORP SHEINDs GRO 1504 e??catsi égi%epﬁggéscﬁ[ﬁrgwlég E Egt he

possi bly closed clanping elenents 19 into therel
15 netal GPeRsMPright seetiens dordyrewaile (Bigi Tit o.gt e the fomm g sl ements 19 in the

run-i 3 r%g&?(ﬁ?%gn&rw_sgﬁf e gripped by them can also be provided before

the start” 0 e run-i gi on 20. For exanple, the correspondi ng contr ol
sections can be fornmed 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 20
21 and cd@ferahle toiexpanddnetad elements | laows peo se mt highspesoasdi ng  manner .

ui  ches SBoWPrndAB Ebo B e Ruis HractoRidfice Whn B Bu5ioR 20 1S omittea

the cont eghmps tusedInaiccobdanddl with $hé gnvedtioaccor di ngly be provided at the
inlet of the expansion region 21. 25 The track conveyors 15 formcarrier

uni t4% or the cl anping elenents 19 and effect a novenent apart of the

cl anpi ng pd YPBWWs &1 dibhidiEd RXLAMEA 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.



region 21 due to their shape shown in Fig. 8, said novenent apart in turn
resulting in an expansion of the netal elenment 11. Possibly present 30
conveyor chains or conveyor belts, to which the individual conveyor 15
menbers are connected, preferably extend in the regi on above and/or beneath
the clanping elenments 19 (perpendicular with respect to the surface of the
nmetal elenent 11). It is avoided in tgbf manner that the netal elenent 11
is stretched in the longitudinal dire on in the curved 5 sections of the
track conveyors 15. A special enbodinent of the clanmping elenments 19 is
shown in nore detail in Fig. 9. A clanping elenent 19 in accordance with
Fig. 9 is shown again in detail in Fig. 10. 10 The cl anping el enent 19
conprises a base elenment 25 which is fastened to the outer side of the

conveyor nber,. 16, as can be recognized from Fig. 9. The base el enent 25
has a U—s@B@Halgf’r%t‘fﬁ@?uﬁﬂwuﬁ%?&rﬁ?&b%ﬂﬂ@m&r Q¥ rotats fsealyn at t he

bottom i ni‘%‘%ﬁ‘?%ﬁe@'}gsé&‘{‘gﬂ g a contact region 15 26 for the netal

el enent 1 er nor he"cl anpi ng el enent 19 conprises an eccentric
menber 27 which is rotatably supported around an axis 28 at the linb of the
U shaped base el ement 25 shown at the top in Figs. 9 and 10. The eccentric
20 n”enger Fppingclemantsn aegjineaciycasy amangadtadl thel autsvardiy fadingh i s

cl anped b raqi nd_t he gl anpi ng .tegi.on , as canin
ol Ao, DSUS AR AE RIS BB Mol BLIRADfetlign 77, oo 2
eccent ri ctogther with e écﬁi@tyabhﬂerﬁB@ﬁOIé.eﬁh@HackeéBrﬁfey@wlIB%ﬁﬁ?fo%fﬂ S 25 28
such that, on a rotation of "the eccentric nenmber counter-clockw se In
accor danceamjeriagitg forithe clampingrei¢monts § @ cwheseasatiwetlatpinger eas it is
anplified gon a.r tion claockw se a.tensile |oad of the netal elenent
11 in t heelgmeé’ctt‘“ |01 n"?:?Peﬁﬁv rmv@f,dg"#t% t‘iﬂcgn‘iﬂrﬁ’ﬁy ef ?%‘E’E‘ 3 GAMRIBEi ncr eased
due tpt h?ofﬁdrpbf HisitPadiDBofvédRl Ng gap which is present so that the netal
30 elenent 11 is automatically clanped nore firmly on the tensile strain
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



16 occurring in the expansion region 21. Generally, the clanping el enent 19
can also include a plurality of eccentric nenbers 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 be recognized fromFig. 9, a cam spi got
33 is provided at the upper side of the eccentric nmenber 27 and is screwed,
for exanple, into a threaded bore 34 (see Fig. 10). The control spigot 33
can, for exanple, cooperate with the fiyqack gui dance described above such
that the eccentric 10 nenber 27 |located at the start of the run-in region 20
in its non-clanping release position is automatically noved into the
clanping position after one of the |ongitudinal sides 22, 23 of the netal

el ement 11.is.moved intq the clanping rggion of the clanping elenent 19. In

an anal ogSUECHAR substaptially peepandigulaz teahe dongitudinalaxied 4 wotil itt s cl anpi ng

it [ : -1 furth t k d t th
Ut et Cor "R ant FEsired RS, e Seipaderd ol pai i Tn EROR ™)t he cam
track gui déerthe exphasionhaotaled phice]thé Hidhal fieindritec £, aBPeRafflid! el enent

11 is released again. 20 By the use of an endless carrier unit "wth

aut onat i cbeiralied ag psessashilat in amellingprocess, wheretyt it receives itsrfiteaice with the
I nventd on_j. g, Ver I npl€ _and robust in.,design and can in particular expand
net al seI e%@%aﬂ%\yﬁﬁg&d&gﬁpwsﬁﬁchwb‘?n e ?@?ewramt 23] f-gﬁ enl ar ged
second Wi gkpanstén ArB0eldlé@IGERBRMNy MBS &f | LByl GRRGL0ed 0
Figs. 11 anr_gl\El 12. él enents al readyvggltgccﬁ%ée%satrhgggﬂ%ﬁg%%hg e sgﬁe

r ef er enceswiiablegpressing prooges é.g! meadyrakeqoress).t he description of the first

enbodi ment in accordance with Figs. 8 to 10. 17 In the enbodinment in
accordance with Figs. 11 and 12, tw track conveyors 35, 36, of which only

the upperBbitaghe HORKAKHEHtDIHAR 1BfgiEIhal 'SP, S3%F the ik elemefif © ©ach
ged above one anot her at both

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



| 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 guided around horizontally arranged 10
deflection rollers 37 which are either drivable or freely rotatable. The

| ongi tudi nal sides 22, 23 of the areal netal elenent 11 are each arranged
bet ween the upper and | ower track convEyors 35, 36 which are arranged at
both sides and which are arranged so close to one another 15 that the

| ongi tudi nal sides 22, 23 of the netal elenent 11 are clanped between the
upper and | ower track conveyors 35, 36. In this enbodinent, the outer sides

et al el onmaoey? B ERAnd et kR e M Bb D AP R AR 11 e

metal elenment 11. 20 As can [ h par 11, the
track conbeyeath 8¢ cBinphiy elegmntall dpefperidiealaiwithaedBed teftment 11 are

arranged obljquely with respect to the longitudinal axis 14 so that an
expansi on cspizheigets] element 4 &) dbip amided pachimgmannerghattheel y mut ual |y

opposi tel ' LN ortigns, 38.enlarges conti nupusl Lthin the
expansionx?ée%?g%%%’tzﬁﬁgghﬁgc% 105’@%]1%1‘%%]'[ TECHPN iR Fré’t‘%?’e | enent 11
shown By tseetiod$ bpmelg‘-.ac&scdﬂa,eg,gps egbodi nent in accordance with Figs. 8 to
10, an expansion and w dening of the metal 11 thus |ikew se takes place in

t he expansion region 30 21, as can be seen fromFig. 11. 18 The enbodi nment
i n accordgnce with Figs. 13 d 14 in patticular.differs ,fromthe

previ ousl ?/“%%%cé?li ?58503%8%"; ﬂéﬂ'lesglﬁwmﬂgteliqrﬂ%n@ai?il%ﬁ QW @ mage dstail f or med
by track ¢RWEYRIS cldipirigbiegierty)d WPaoRIrHaHEL Wik Fid | i 39, 40
symretri cal t% one_ano heg;% The di sksa39,r 40 ar é&?ﬁ%tgﬁshéggo axes of
rotati on 41 detal poFigsidbndingly inclined with respect to one another and,

I n thg representation shown in Fig. 13 have mninmal spacing from one
anot heP at the upper region and maxi mal spacing from

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



one another at the |lower region. 10 The respective outer margi nal regions of
the disks 39, 40 are configured as clanping portions 43, 44, with the

peri pheral surfaces of the disks 39, 40 formng contact regions 45, 46 for
the areal netal elenent 11. 15 The | ongitudinal sides 22, 23 of the netal

el ement 11 contact the contact regions 45, 46 of the disks 39, 40 and said
netal elenent is guided around the disks 39, 40 in accordance with arrows
47, 48. The nmetal elenent 11 is press toward the contact regions 45, 46
via 20 cl anping el enents 49, 50 provided at the margi nal regions of the
rotating disks 39, 40 and is thereby clanped tight between the clanping

el ements 49, 50 and the contact regions 45, 46. Due to the nmutually

i nclined accanyiegranthefexphfisiont Rigidip24i Géperdly, 48e aMmpiRe e hbst ggpandi ng
spaci ng of the edges of ?he r ot atgii ng di sks 39,y 4oeshov\n§3 %t trﬁe tg% in Fig.

13 to t heicAnalseindugdes phirality ekecaentrinenemnbens 27 wehich argpid i n net al

el ement 171 i op_ the rotation of the disks 39, 40, as _can be seen
fromFig. 13?%&%9%%%419%%0 AnABP W&W@% CPe roﬁmpg‘estl?ri bed

enbodi mensappbhed ¢l AP sAmecA88ENt S 49, 50 can be adjusted automatically via

camtrack quides fromtheir release position into the clanping position and
back. SCorresponding camtrack guides can, for exanple, be provided between

5 the netgl element 11 .and_.the_rotating di sks . 40 in the region of the
starting rﬁaé’cggﬁﬁ?%z%ﬂgoghglg:(ﬂ?taa piﬂ‘&?%ggi‘%ﬁﬁg‘égeﬁtattthé YRRFTand at
the bottogidesineic!dothirié hadBer o3l ddewblidfor daufiBR, HiPhOW a speci al

aspect of the clanping elenents schemat | y'in a detailed view.
The cl anptimpadedirre 340 (seaFigel 0). Thetdontodlapigotgd3 @ cane fivr &tameple, descri bed

o e el S e M 5o BE548RL oy St bt +© (1
Suppof$ ed nid BB 99 1661RE atdhleSstRFO B AH-id P&ibAY A #s 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.



outwardly di sposed side of the base part 51 and is |ocated 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 | ever 20 52 disposed
toward the disk 39 presses onto the nmetal elenment 11 guided 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 dis£739 so that its oppositely disposed
end is pivoted downwardly in accordance’with an arrow 53, whereby the
descri bed clanping effect is achieved. The action on the clanping |ever 52
at its end renote fromthe disk 39 can take place, for exanple, via a gas
conpression spring 55. 30 20 The clanping lever 52 is furthernore

di spl aceadinytheuppbodiardennin accrddane evith Figs. Wa @nd A% t&% tradk With the
di spl acenent bei ng,. abl t ake place, for exanple, by a camtrack guide

to _t
whi ch engd§8¥eYeRss3a 30l which pnlytheddpper traek copueyed A8 can béiseen anpi ng

| ever 52. ; i c ' | ever 52 into, the rel ease
position ilir?hag(l:jcc(?r a’%@e&mﬁﬁ% g;cqgﬁ%%é}%&%; 85‘8&6‘?{ %tp?? 55 can al so
be downwdodgitudirsisidexi2y23 of ahe eaaneienterln [ THE fratik 6nveor§as t he
clanping lever 52 is freely displaceable. 10 A specific aspect of t he

cl anpi By elfeirehirmbare agplovalityeef coriveying miembers 16 which arardch8. It can be
seen fromthe Figures that the clanpjng |ever 52 can be tilted, for

exanpl e vicgnélrs?gfq‘ig)r%ﬁfagf) e %rre@'?‘g%%@ﬁ“ F%“vﬁﬁo\?c?ﬁ?@é”léﬁc Ad%n axi s 59.
On a pi votghawf the internmediate |l ever 58 by the gas conpression spring 55

upwardly around the axis 59, the clanping 15 lever 52 is |ikew se pivoted
upwardly via a bolt 60 provided at the internediate lever 58. If, in

Compr ossi AMMGOBBGRRCES LA are ddey Brond RoRGPRGEN eetoe ond

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.



20 61, the clanping lever 52 is released for a horizontal displacenent 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 I 1 runs in on one side of the obliquely 25
posi tioned disks 39, 40 in accordance with arrows 63 64 and runs out again
in substantially the sane direction of venent on the oppositely disposed
side. The disks 39, 40 are tilted toma?gnone another in this case such that
t he spaci ng between the disks 39, 40 is mnimal 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 achieve the desired expansion. 21 To prevent a kinking of the netal
elenent 11, it is guided in each case in a |oop-Iike nmanner via guide
pulleys 62 in the run-in and run-out regions so that the netal elenment 11
comes’ i nt ol Ropmbediment in pecordanseovish Kgs.f bk andsl 4in pastiduldrdiffers 40

f i i 4 6 d,.al | hem. i b iall
tangent al 19 edrerl P R scribed Brlicishfs if BieSin eemeriatantcos whi ch
i's provi degbt fernBdabyptrdck! ddrivepbrsd Bia irhherady wd S fsi{oreanat i ngly

e
offset to one 10 another. The ?%ngltudi nal sides 67, GQQEf the nmetal el enent
65 for @ ngliske 39040z mmmetsgabtosonamansther| Thpelisks BBy 40tareammtatabiys in

accordance Wt t he i nyenti d the netal elengnt 65 can be drawn apart
such that FRENGARSS tré’xawé’l‘g‘lq’%%%ﬁ?s%g‘ﬁngmgﬁﬁeﬁi"@ﬁhZESP%‘:tp}Poduced.
Wth a cor JaTalsTel ¥ I , expanded
15 netal v(\,frfe?] expggg’léléi'tr#égEEgg&%&%@%ﬁﬁﬁéﬁ!@ﬁ@ﬁﬁ%@&%“ﬁ@?ﬂ&can be
manuf act ursgecing from baelarogheridt tied uppersegion ab¥l misxiged spativigfrog St rai ght
outer edges, i.e. a closed structure. The stability of a correspondingly
manuf act urd¥f %?%!eré‘ltégﬁﬁ?‘”%m@?ﬂanded in accordance wth the invention is
consi dgy ably inproved with respect to conventional 20 expanded nmetal due to

t he straight outer edges. The netal elenent 65 shown in Fig. 21 can be

used, for Fheargspectiveoutdremapinadetgions of the disksoB8, $0cdieadndigueed bed Wi th
respect to Figs. 6 and 7, or for other .
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.



pur poses as replacenent for normal expanded nmetal. 25 Fig. 22 shows a track
conveyor 70 which only differs fromthe track conveyor 14 of Fig. 8 in that
no run-in region 20 is provided, but that rather the netal elenment 11 runs
directly into the expansion region 21. Fig. 23 shows in a highly schematic
manner three control sections 71, 72, 30 73 nmade as cam track guides by

whi ch the clanping elenents 19 in 22 accordance with the invention can be
switched automatically between the rq! ase position and the clanping
position. In this connection, instead of the clanping elenents 19, only
their camspigots 33 are indicated in Fig. 23 which cooperate with the
control sections 71, 72, 73. At the inlet at the 5 top in Fig. 23, the cam
spigots 33 are tilted radially outwardly (to the left in Fig. 23) by the
control sée@ rmilar manaceiss with the prpvioyslt desoribed @mbodémentse cal | y

brought into their releas ition sg that the net element 11 running
into the g@dﬂﬁg}%ﬂe}?&é} 8#%2%%3%3'?’ gﬁtaéﬂu W?Fécaiii’oﬁ{aa‘éﬂmrté@?"éns 26 and
t he cl anpigieHdse®i R Q. ¢ ving the
control sleg(?ti osn gﬁ?g%éﬁgrggﬁgés]giog‘ots ?g(grtﬁgc%mﬁ?%lemra |§Iq4§%‘?nv\ar dly
et radi Ly | ouedly. - The el amt o ol enmrrs, 18 Kb Aot oal 1y moved
itled_radia war anping elenents 19 are autonamtically nove
into the %ﬂ%ﬁbglﬁ&qqtlybh ai“ﬁ irgea%&ﬁéﬁkﬁ PInfP dR thsgegiamabthae

| ongi t udi ggdrtigy gd&% 1 4 faQr

i rregul ar igtl es-in ttﬁét Pﬁﬁ]ct nesserg# %?ﬁeﬂcéé)t% éﬁ}gseﬁil-é%g%?&%ﬁlqﬁgtstgae%d %E

t ol er anceshé¢ bottoen cespuaetivglyeincPigst $3kthd the second control section 72 is

supported novably al ong a double arrow 74 agai nst pre- tensioning. 20 After
the clanping elenments 19 defined by the second control section 72 have been

dur i ng. t n Rt WA 5 SR S, s 6F R b ehaerts 4%, 3" “Fhe.

expans0 on seR@mnatically if hederaited Mgt s 33 run toward the radially outwardly
di sposed cam surface of the third control section 73 by 25 which they are

again tilted radially outwardly so that the cl anping
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



el ements 19 are noved into their release position and the netal elenment 11
Is automatically released by the clanping elenents 19. On the return to the
start of the expansion region 21, the clanping elenents 19 can be either in
their release position or in the clanping position. 30 23 Fig. 24 shows a
further enbodi ment of a clanping element 19' in accordance with the

i nvention which substantially only differs fromthe clanping element 19 in
accordance with Fig. 10 in that the eccentric nenber 27 has a circular
shape only partly at its outer sur f ag@ by which 5 the clanping region 29 is
formed. Furthernore, the U shaped base elenent 25 is, unlike the clanping
el ement 19, in each case fastened via an internediate el enment 75 to the
conveying nenber 16 (see Fig. 9) which can in partlcular be nade in one

pi ece wi (Thetdiamipirsglevee SRk fﬁﬁheﬁﬁor@@ﬁpra%esslymﬁmjcﬁrked 1 areal netal
el ement 2 | on |tud al axis 5 3 cuts upper of the netal elenent 5
| ower hal3cC L0 ArEQMEH PO, 91, ﬂﬂbé-herﬂé&ﬁacgnen’ehelr@amcrtow 10 13

members 7 B m&é"? TEABEY PR BacRthiad B B ed R RS atente " 20 run-i n
regi on 76 provided at the upper side of the clamping lever 52, On a
5 displacement of the clamping lever 52 into the release position in
accordance with Fig. 1‘6, the gas compression spring 55 can also be
downwardly displaced by a corresponding 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.



21 expansion region 22 |ongitudinal side of the netal elenent 20 23
1ongitudinal side of the netal elenent 24 arrows 25 base elenent 26
contact region 27 eccentric nmenber 25 28 axis 29 clanping region 30 arrow
31 arrow 32 arrow 30 33 camspigot 25 34 threaded bore 35 upper track
conveyor 36 |lower track conveyor 37 deflection rollers 5 38 clanping
portions 39 disk 40 disk 41 axis of rotation 42 axis of rotation 10 43
cl anpi ng portion 44 clanping portion2l45 contact region 46 contact region
47 arrow 15 48 arrow 49 clanmping elenments 50 clanping el enents

To prevent a kinking of the metal element 11, it is guided in each case in a
loop-like manner via guide pulleys 62 in the run-in and run-out regions so
that the metal element 11 comes into contact with the peripheral surfaces

S of the disks 39, 40 forming the contact regions 45, 46 and also leaves
them again substantially tangentially.

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



51 base part 52 clanping | ever

20 53 arrow 54 arrow 55 gas conpression

spring 56 arrow 57 arrow 25 58 internediate lever 59 axis of rotation

bolt 61 free end of .the internedi ate | ever
64 arrow 65 netal elenent 65 stretched netal element 66 cuts 5 67

60

62 guide pulleys 30 63 arrow 26

| ongi tudi nal sides of the netal elenent 68 |ongitudinal sides of the netal

el ement

69 nesh 70 track conveyor 71 control section 10 72 control
section 73 control section 74 doublgzarrow 75 internedi ate el enment

groove 15 27 Patent C ains
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accordance with the invention can be switched automatically between the
release position and the clamping position. In this connection, instead of
the clamping elements 19, only their cam spigots 33 are indicated in Fig.
23 which cooperate with the control sections 71, 72, 73. At the inlet at the
top in Fig. 23, the cam spigots 33 are tilted radially outwardly (to the left
in Fig. 23) by the control section 71, whereby the clamping elements 19
are automatically brought into their release position so that the metal
element 11 running into the expansion region 21 can enter between the
contact reglons 26 and the clamping regions 29 of the clamping
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 1n this
manner in which they clamp the longitudinal sides of the metal element
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. |

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
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.

76



1. An apparatus formed for the expansion of elongated netal elenments 5 (11,
65) which nove in the longitudinal direction and are areal at | east
regionally, suitable for the form ng of sectional elenents, such as for
exanpl e upright or plastering sections, conprising at least two nutually
oppositely di sposed holding portions (19, 38, 49, 50) of which one is
arranged and configured for holding a first |longitudinal 10 side (22, 67) of
the netal elenent (11, 65) and the oth@8 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 i (Qﬁbvr , 4 Vi i iRp:portions (19,
38, 43, 44?{%?3 aut os’rsrétf}lggﬁr%% lr)r%(\g}}enac]rgp&grat %gﬁ?&%bs 1gr"gendi cular to
the directaguprdane®with e inventiorewhidhasubstaneally(ohly differgiffoniiehd he forward
novenent of the netal elenent (11, 65),characterized in that the hol ding

portions elampingelement dPdnpqegraanad with Figo 1038, thag thesgcceptrigi ch a

cl anped 20 _hol,di Jof the smpoth | ongi tudinal side 22.. 23, 67,.68) of the
oAl el METHST A7 1 & Sire Ry Sl et 8 PRler SftRESEvafpisBinent

, el emery s. tl?ecléﬁx)ﬁﬁg%éfdhszg s Rﬁﬁ%di@iﬁ@h&rh@re?'tﬁb'ﬂ%ha%ﬂr%ee“ zed in that
the 25 clanping portions (19, 43, 44) each include a contact region (45,
46, 26) aeldment|2ins, ngnlikegiherclég@ing 2lement 19ein cach casé fastenediota (22, 23,
67, 68) of the netal. el enent 1, 65) can be clanped. bet wegn he .cont act
regi on (2580 A%ferﬁ@%lﬁtﬁdﬁ?ﬁ'@né I(énfﬁ fﬁtf)%tyrﬂmg( E’gm%?) lgg%cesﬁxgt\ﬁtj é'%b‘ﬁgat us in
accor dance i beCh i b B tpg region (29) is
formed by %# gﬁggﬁ%¥%mep@?g%@é§@2§ %ﬁhg%%grag‘tz Ssﬁglﬁﬁﬂggcor dance with
claim 3, characterized in that the eccentric nmenber (27) is supported at a
support section of the clanping portion (19) such that the clanping force

generated by the eccentric nmenber (27) Increases autonmatically on the
novi ng apart



of the clanping portions (19). 10 5. An apparatus in accordance with any one
of the clains 2 to 4, char- acterized in that the clanping region can be
pre-stressed by spring bias toward the contact region. 15 6. An apparatus
in accordance with any one of the preceding clains, characterized in that

t he cl anping portions each include a plurality of clanping elenents (19,

49, 50). 7. An apparatus in accordance with claim®6, characterized in that a
20 control section (72), in particular,jn the formof a camtrack guide, is
provi ded with which the clanping elené%{s (19, 49, 50) are auto- matically
brought froma rel ease position into a clanping position on the novenent of
the netal elenment (11, 65). 25 8. An apparatus in accordance with claim7,
characterized in that the control section (72) is noveably provided to
conpensate for different posReference nubseralldigti ng el enents (19, 49, 50).

9. An apparatus In accordance with claim8, characterized in that the Z9
control section (72) is novably supported hydraulically or against a spring
force. 10. jAn appar i nce with any one of the clains 7 to 9,
char- 5 acgérized i%ﬁﬁﬁgkﬂ?ﬁgﬁggn rol section (72) is constructed, so that
hav- ing m@ved the lohgitidigaled:@gsents (19, 49, 50) into their clanping
positign the clanping elenents (19, 49, 50) are decoupled fromthe control
secti on (7@), duri r@{tShe noving apart of the clanping por- tions (19, 38,

49, 50). 1Q 11. An r S(ifL accordance with at | east one of the clains 6
to 10, ch%r acteri z@ﬁgﬁngﬁgftﬁe%ﬁﬁﬁn&%i on (73), in particular in the
form of ascam traqkwedHf of thePmeydlddeémeht h whi ch the clanping el ements

(19, 49, 50) are automatically brought back fromthe clanpi ng posi
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



15 tion into the rel-ease position on the further novenent of the netal

el ement (11, 65) after the expansion of the netal elenent (11, 65). 12. An
apparatus in accordance with any one of the preceding clains, characterized
in that the carrier unit (15, 35, 36) is in each case 20 forned 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
| east two circulating carrier units (3%? 36) are arranged at each lon- 25

gi tudi nal side (22, 23, 67, 68) of the netal elenment (11, 65); and in that
each longitudinal side (22, 23, 67, 68) of the netal elenent (11, 65) is in
each case cl anped between at |east two carrier units (35, 36). 30 14. An
appar at us 34 accor degfreadeditdore! ai m 12, characterized in that at |east one
circulating carrier unit (15) is arranged at each longitudi- nal side (22,
23, 67. 6 of the HBPer trackmomveyarn, 65); and in that each |ongitudinal
side (22, , 67, 6 of the netal elenment (11, 65) 5 is respectively

cl anped in the clanpl rﬁ' tﬁ%? FBHECY(OIQ) provided at the circulating carrier
units (15)37 15. An aemedtidrifolidrsaccordance with any one of the preceding
clainms, characterized in that an expansion region (21) is fornmed between
the 10 mi&ally opglesipiagypattiopssed cl anpi ng portions (19) in which the
spaci ng beé ween the,nmutually oppositely disposed clanmping portions (19)

i ncreases.>26. An a‘ﬂ;‘ﬁ ratus in accordance with claim 15, characterized in
that the 4¥p spacingepf the mutually oppositely disposed cl anping portions
(19) increases substantially continuously in the expansion region (21). 17.
An appar atdds in accaxidafecetatidrh any one of the preceding clains,
characterized in that, a_run-in region (20) is provided for the nmetal 20

el enent (fﬂ 65) i reXifiof gotatiomut ual | y oppositely disposed clanping portions

(19) hgve @bstantiégmiﬂg%ﬁggnt spacing with respect to

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



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_wheels inclined with respect to one
another. 5 21. An apparatus in accor#@nce 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 accordance with claim 20 or claim?2l, character- ized in that
the cont @ regi ongré#d, 46) of the clanping portions (43, 44) are forned
by the peripheral surfaces of the rotating disks (39, 40), tires or wheels.
15 23. Af%ppar at ysetal elglBeRbance with any one of the preceding cl ains,
characterdeed in t ressing or rolling apparatus is

provi ded %5321 whi ch écgﬁgmgéﬁeﬂ{@&re el enent (11, 65) is pressed or rolled
flat, ingrticul autsn its areal region. 20 24. A nethod for the expansion

of el gngated netal el enent 1, ) whjch nove in the |ongitudinal

di rectd or57gnd are langiéﬁmﬁﬁ@&ofﬁgc n&‘?fﬁLﬁlFW,ntsui table for the form ng of

secti onalggl ement Slongﬂ'ﬁairéﬁ sid¥s oftX@Teta] MRfdegfpt or plastering sections, in
particul ar using an dppa- ratus 1n accordance with any one of the preceding
clainms, v@®rein ammbshirst |ongitudinal side (22) of the netal elenent (11,

65) is cl ed in a hoIdigg manner in a first holding portion (19, 38, 49,
50) and &Y second WRFKCPRYEYRAI side (23) of the netal element (11, 65) is

held in 7y control section
10 72 control section
73 control section
74 double arrow
75 intermediate element
76 groove

15



a second hol ding portion (19, 38, 49, 50) disposed opposite the first

hol ding portion, wth the holding portions (19, 38, 43, 44) each be 30 ing
provided at a carrier unit (15, 35286, 39, 40) by which the hold 32 ing
portions (19, 38, 43, 44) are automatically noved apart substan- tially
perpendi cular to the direction of novenent of the netal ele- nent (11, 65)
during the forward novenent of the netal elenent (11, 65), characterized in
that the holding portions are formed as 5 clanping portions (19, 38, 49, 50)
and that the snooth |ongitudinal sides (22, 23, 67, 68) of the netal

el ement (11, 65) are clanpingly held in the clanping sections (19, 38, 49,
50), wi thout engagenent elenents being fornmed in the |ongitudinal sides
(22, 23, 67, 68). 10 25. A nethod in accordance with claim 24, characterized

in that the clanping portions 9 44) each include a contact region :
(45, 46, 26) and a clanping ré@—é@, 52) and the | ongitudi nal sides (22,
23, 67, 68) of the metal element (11, 65) are clanped between the contact

region (25, 45, 46) and the clanping region (29, 52). 15 26. A nmethod in
accor dante wAWappwatnSZﬁ;rmdobﬁoad:heexpmﬂiomoﬁdﬂan dted metalglérentsal si des (22,

egion (25 i SRR ARt B pn@tudipabdiveetion : ARG e AGRTRL cl anpi ng
ot et he a3t EepiofaliF SAGHEAALTARIGE b Bl AR BERT LS 7o
automati - calab Yor acafrﬁp&e@pﬁ@ttdnepla@oéhﬂg sedéris, thont;msﬁ adtNkadt_portions 25
28. A method in accordance with any oné of the clains 24 to 27, char-
acteri zed i ntwhanutuallycoppasitely qheposedrtmldiagiparﬂnpm(i@ 38p49|r5ﬂ)|o:fy of
S0 ar o aut oG anF ¢ BPingRt ancbnaenes Lt sodfiond et RP@tedR R anp ng
posi§gon by gideopbr 8'7) SEald Hn’étal'éfbrﬂé’r{tt('l?,“éﬁraﬂd‘ thdtd & 1§ fHtarfged
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. Au 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).



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 elenments (1.9, 49, 50). 5 30. A nethod in accordance with
claim?29, characterized in that the control section (72) is noved
hydraulically or against a spring force. 31. A nmethod in accordance with
any one of the clains 28 to 30, 10 characterized in that after the cl anping
el enents (19, 49, 50) have been broqpﬁt into their clanping position they
are decoupled from the control section (72), during the noving apart of the
clanping portions (19, 38, 49, 50). 15 32. A nmethod in accordance with any
one of the clains 24 to 31, char- acterized in that the danping portions
each conprise a plurality of clanping elenments (19, 49, 50); and in that
the clanping elements (19, 49, 50) are again automatically brought fromthe
cl anping posi tion into the release position by a control section (73), in
particul & 20An@ppegatus in atcardenne witicklagmi 2lecharhtterizdoandiztnthef t he net al
el e- nment (11,, 65)._an the her novement of the netal elenent (11, 65).
WD 2007/ 1015 a]ﬁ%zﬂlgﬁﬁ /@éi%ﬁ’% Dypg ecgentric @Q‘nﬁ@’h(?emv v~v~v .1 vnv~
Fig. 2. vvvvvvwvvvvvw PCT1EP20071001734 WO 20011101594

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



219 IL. WO 2007/101594 PCT/ EP2007/001734 3/9 0 01 pp oOIl p0O O pO0 Op pO
@, t opppoo Fig 6 pp G 10004 4m 0 4m44 0 4m Aol 0o 0.40 4m 440
4m 44 0 44 em ~4 Fig. 7 WO 2007/101594 PCT/ EP2007/001734 4/9 22, 1 23
19. ,~13 19 ~ 9119 C 19 15 18.. | 18 15 20 16 | 16 117 19

29

control section (72) is movably supported hydraulically or against a
spring force.

10. An apparatus in accordance with any one of the claims 7 to 9, char-
5 acterized in that the control section (72) is constructed, so that hav-
ing moved the clamping 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).
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14. An apparatus in accordance with claim 12, characterized in that at
least one circulating carrier unit (15) is arranged at each longitudi-
nal 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)

5 Is respectively clamped in the 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).



Fig.12 36. 37 16. 37 16 37 12 12 11 Jfi F63 ;716. . 36 WD 2007/ 101594
PCT/ EP20071001734 619 22 23 43 50 49. '+ 11 ~42 :-1 - _,40 Fig. 13 41
'11 45 6 4911~ 50 39 1t Fig. 14 47 11 46 50 40 48 50 OAA 7/: 6 53
52: 11 58 -54 55 49 39

10

15

20

25

30

20.

21.

22.

23.

24.

31

An apparatus in accordance with any one of the claims 1 to 18,
characterized in that the carrier units are made as rotating disks

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

An apparatus in accordance with claim 20, characterized in that the
clamping portions (43, 44) are each formed in the outer marginal re-
gion of the rotating disks (39, 40), tires or wheels.

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.

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
rolled flat, in particular in its areal region.

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
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-
ing provided at a carrier unit (15, 35, 36, 39, 40) by which the hold-
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ing portions (19, 38, 43, 44) are automatically moved apart substan-
tially perpendicular to the direction of movement of the metal ele-
ment (11, 65) during the forward movement of the metal element
(11, 65), characterized in that the holding portions are formed as

5 clamping portions (19, 38, 49, 50) and that the smooth longitudinal
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.
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29. A method in accordance with claim 28, characterized in that the
control section is moved to compensate for different positions of the
clamping elements (19, 49, 50).

5
30. A method in accordance with claim 29, characterized in that the
control section (72} is moved 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).



