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 nmetal elenents such as are described in

Ger man 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 elenments, in particular
of upright sections or plaster sections. The netal elenents in this
connecti on hpEVIOE AND'METHOD FOR WIDENING MRITAL HEEMERSSPed such
that, when tRAe netar elenents are ar , esent
between the incisions are folded over so that ultimately a w dening of the
metal el ement takes place. Wder netal elenents can thus, be produced with a

reduced Presgusnystion sslates Lo ap appryatuscastlite a methoddorithg patterns
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The areal metal elements described in this prepublished German patent
application are used, for example, for the manufacture of sectional
elements, in particular of upright sections or plaster sections. The metal
elements in this connection have incisions in their mid regions which are
15 shaped such that, when the metal elements are drawn apart, metal
regions present between the incisions are folded over so that ultimately a
widening of the metal element takes place. Wider metal elements can thus
be produced with a reduced metal consumption by this folding procedure.
The cutting patterns required for the folding procedure can be of the most
20 varied type. A plurality of such different cutting patterns are described in
German patent application 102 59 307.8 and are in particular shown in
Figs. 1-22}of this application. For the better understanding of the present
application, the disclosure content of German patent application 102 59
307.8, in particular with respect to the specifically described and shown
25 cutting patterns, are explicitly included in the content of the present
application. The metal elements in the sense of the present invention are
made areal at least in the region of the cutting patterns. In other regions,

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



el ements, the nmetal elements can al so 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

pr eshaped 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 achi eve an econom cally sensibl'e 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
admttedly generally desired with a reduced material requirenent, but the
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i nvention byf dre seqiiomdludements. 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



30 of the'initially named kind which conprises at |least two nutually 3
oppositely di sposed cl anping portions of which one is arranged and
configured for the holding by clanmping of a first |ongitudinal side of the
netal elenent and the other is arranged and configured for the holding by
cl'anpi ng of a second | ongitudi nal side disposed opposite the first 5

| ongi tudi nal side of the netal elenent, with the clanping portions each
being provided at a carrier unit by which3he clanping portions are noved
apart automatically substantially perpendicular to the direction of
novenent of the netal elenent during the forward novenent of the netal
element. In the nmethod in accordance with the invention, a first 10
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cl anpi ng portions which each draw the nutually 25 oppositely di sposed
| ongi t udi nalmeverasndiofithe metall elememirduripgthe fohwandpaouemenit wf dbcandtalce
with the i m{a grtnie%?. fns tl\llee rnXetrh%tHJler ag:ggrrg(asncteowith 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



i.ts sinple design and thereby also suitable for a high throughput. It is
furthernore achi eved by the clanping portions that the expansion of the 30
novi ng netal elenment can take place in continuous operation so that the 4
required throughput is ensured. It is generally, however, also possible for
the expansion to take place in intermttent operation, for exanple also in a
progressive tool. It is thus not absolutely necessary in the sense of the
present application for the netal elenent to nove forward sinultaneously 5
wi th the expansion. The forward novenent of the netal elenent in
intermttent operation, for exanple, includes repeating stationary phases
in which the expansion can take place. The expansion during a stationary
phase in i feanired: droughaudtisemauredn isisagenenadlys howessrs passibie for
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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.



25 pre-treatnents of the netal elenent associated with additional costs for
t he producti on of engagenent points can be 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 clanmping portions and to draw the net@al elenent apart. 5 |In accordance
wi th an advant ageous enbodi nent of the invention, the clanping portions
each conprise a contact region and a clanping region, wth the |ongitudinal
sides of the netal elenent being able to be clanped 5 between the contact
region and the clanping region. The clanping region can advantageously be
formed by an eccentric nenber. The formation of the clanping region by an
eccentric nmenber al so makes the whol e apparatus very robust and
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such that the clamping force generated by the eccentric member

automatically increases on the moving apart of the clamping portions. The

higher the force acting on the metal element thus is on the moving apart,

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

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

20 the contact region and any other suitable type of pre-tensioning are also

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

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

achieved only on the basis of the clamping force.

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

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



menber does not yet unfold the full clanping force by the pre-tensioning,
for exanple on the gripping of the netal elenent. Due to the pre 25

tensi oning, the eccentric nenber can autonmatically be brought so far into
the clanping position that ultimtely the holding of the netal elenent is
achi eved only on the basis of the clanping force. In accordance with a
further preferred enbodi nent of the invention, the 30 clanping portions
each conprise a plurality of clanping el grents. The 6 devel opnent of the
expansion of the netal elenent can be set in a sinple nmanner by the

di vision of the clanping portions into a plurality of clanping elenents. 5
In accordance with a further advantageous enbodi nent of the invention, a
control section, in particular in the formof a camtrack guide, is provided
wi t h whi chdevelopment afthe expansiornof the matayblementoan waketid aosingple

rel ease position jnto a,.clanpi positiaqn on the npvenent of the netal
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wi th which ' enents can automatically be brought back fromthe
cl anpi ng pggﬁﬁPgﬁ??E#gg?ﬁ% rel ease position on the further novenment of the
netal elenent after the expansion of the netal element. After the rel ease

of the netal elenent, the clanping elenents can remain in their rel ease
posi ti oh oinegordance pathbadughiier advantageouamunbgdithept wifttherinvention] ahout
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cl anpi ng position can be nade so novable that different
element. In a similar manner, a further control section can be provided
10 with which the clamping elements can automaticaily 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



positions of the clanping elenents can be conpensated which are produced,
for exanple, by different thicknesses of the netal elenents or by a
penetration of the nmetal elenments into the clanping elenents of 25 different
anmounts. The control sections can, for exanple, be novably supported
hydraulically or against a spring force. The carrier unit is preferably nade
as a circulating carrier unit, in partigular as an endless circulating
carrier unit. It is ensured by the 30 configuration of the carrier unit as a
circulating carrier unit that a netal 7 element of any desired | ength can
be expanded using the apparatus in accordance with the invention. In
accordance with a further advantageous enbodi nent of the invention, 5 at

| east two elemantaef agy cesiredrlemgith saar be axpanded asingpttte hppairatud iml  si de

of the metal_ el.enent,. wth each | ongitudinal side of the netal el enent
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hori zontal |y arranged netal el enent, each |ongitudinal side of the netal

el enent can thus be cl anped, for exanple, between a carrier unit 10 arranged
above the Hehadordlagioenwitii fardiirdantibods dbSMiMEne el tnt tevedilal

el enent. The clanping portions can thus preferably be nade integrally with
the cadri eat least twe arcylatiyecadieruaitsyareamwanged &t caglailengtudimiliside at i on

of the clanping rtions i s also possible. 15 In accordance with a further
pref erred %{fdﬁrﬁ%ﬂi e](%F“‘Frhfe W%B&ﬁq?bﬁngﬂudm@&ﬂd%ﬁéﬂee meeted elemgentr ri er

unit is ar | i [ tal ele w th each
1S BRI SBEcRIE LBARAN LRk Tel (UEIRLEL S el o U1 o2

cl anpi ng plestizentally aitiadpddametileleimiat, @hbAdongiidifhl SiHd 6f tHénidthf case,
the longitudinal sides of the nmetal element are™ 20 thus not clanped between
two di fferddamesdrearethuaihesclampedafon example, between a carrie;r unit

10 arranged above the metal element and a carrier unit arranged beneath the

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

configuration of the clamping portions is also possible.

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

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

the metal elements along its longitudinal sides.

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

conceivable,



.longitudinal 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 nmade as a track conveyor. It can, for exanple, be nmade as a
steel tread. Cenerally, a design as a band, as a belt or as another
peripheral unit, in particular suitablegfor clanping, is also conceivable.
8 In accordance with a further advantageous enbodinent, a run-in region is
provided for the netal elenment in which the nutually oppositely di sposed

cl anpi ng portions have substantially a constant spacing fromone another,
wi th an expansion regi on adjoining the run-in region in which 5 the spacing
bet ween thkaﬁia@zfﬁmgﬁ Wisbailtstherpdyantiageonssmbgdseent.onsun-inc regionds It is
ensured b t cihng of .the clagpin ortions in the runsin
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el enent hanotiesm) with wrebypansioperedign tatoitliagpiheonpoin iregiorain erhichunni ng
throug;_]h the run-jn regi on does the expansion of, the netal _elenent take
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substantially continuolUsly 1 n the expansion region so that cont i nuous
strai n onbyhherstbanipiaggrentiori swithourteahybiledr foresslacsingnon theirhetah expansi on
of the nmetal elenment. 20 _In accordance with a fuyrther pref ererdsed tehnbOdi ment
of the in¢lemrenk iniparticular 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 longitudinai 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



carrier units are configured as rotating disks, tires or wheels inclined
wth respect to one another. The clanping portions can each be fornmed in
the outer marginal region of the rotating disks, tires or wheels. Wth this
enbodi nent, in particular the contact regions of the clanping portions 25
can be forned by the peripheral surfaces of the rotating disks, tires or
wheels. In this enbodiment, the expansign 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 the clanping 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

runni ng dparginahgegionsedlcthrrdanyen tpitsl iacpned towaridoose agaithebeisor e t he
maxi mum spaci nq_be the.mutual ly dincliped rotating carrier,_ units is 5
exceeded.“TBIH %ﬂé%ﬁp@%ﬁge%ﬁ%ﬁ gP e FQ@WEW%%E‘-‘ recited in
the depengdfth }ﬂél‘fsaq L i MK ! . e tail in
the foll ow ng \%ICA'[ re cﬂ-e?se?%lga? g&?%%%‘%#élrgggf%Sﬁﬁle&%g%%%e@&t ere are
shown i n mhsiaum Ep@ciri%bepaeéndheaﬂuauaﬂjr inetiatd eoeating cartier aurcivs id ng
pattern; 15 Fig. 2 further cutting patterns suitable for the expansion of
net al Sel eanesededri gs. 3 to 5 three different states in the expansion of a

netal element with the cutting pattern of Fig. 1; 20 Fig. 6 an edge
protector section manufactured using an apparatus in accordance with the

I nvent i ofiyrther 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 cufting 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;



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 ment of an apparatus in accordance with the invention; 10 Fig. 9 a
detailed view of the apparatus in accordance with Fig. 8 fromthe front;
Fig. 10 a detailed viewfromFig. 9; 5 Fig. 11 a plan view of a second
enbodi ment in accordance with the inveption; 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 elenent in accordance with Fig. 15 in the 20

rel ease fg88i¥Yion; Fig. anetailediview efcthe apparatpscseatenidamasf withcFiznpi ng
element; Fig. 18 a sec%i nalﬂaegreﬁgntation t hrough t he cl anpi ng el enent

25 in accordance with Fldgoﬁy P49 a nodification of the enbodi ment of
the invention shown in Figs. 13 and 14; 11

Fig. 10 a detailed view from Fig. 9;
S
Fig. 11 a plan view of a second embodiment in accordance with
the invention;
Fig. 12 a side view of the apparatus of Fig. 11;
10
Fig. 13 a front view of a further apparatus in accordance with
the invention;
Fig. 14 a side view of the apparatus of Fig. 13;
15
Fig, 15 a clamping ¢lement 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. 20 a part of a further areal netal element with a cutting pattern; ,
Fig. 21 the netal elenent 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 ment of a clanping elenment nade in
accordance with the invention. 15 Fig. 1 shows a section of an areal netal
el ement 1 which is provided along itsihongitudinal 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
element 1. In actual fact, the netal elenent 1 forns a long netal strip

whi ch ca have a length, for 20 exanpl e, of several 100 m The netal el enent
1 is alrdd8y28escri bed ﬁnpaﬁeOfC@lfumhepareal magipl ebathent wifl9a S9ttddy. 8 to
which reference is expli méﬂr}/]errade 25 The sections 3 are arranged such that
the halves 4, 5 of the | ement shown above or beneath the sections
3in Fig. 1 can be drawn apart perpend| cular to the longitudinal axis 2 so
that a resulting netal elenent wth enlarged width is produced. A

cor resporRign@1f ol di ng ptheedetad dléme&'ﬁ@ﬂ”hdcﬁr&@ﬁé‘é it F FFgggolﬁ‘térﬂgfé Furt her
possi hle cutting patterns are 30 shown by way of exanple*in 12

Cor r espondi ngl y expande§Xpangions| enents can be used, for exarrpl e, for the
manuf acture 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 U

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.




5 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 accordance with
Fig. 8 is, for exanple, used in accordance with the invention. 10 Fig. 8
shows an el ongated areal netal elenent 11 schematically which is noving
along its longitudinal axis 14 in accordance with an arrow 12. The netal
elenment 11 is provided with cuts in accordance with Fig. | or 15 Fig. 2 or
with other suitable cutting patterns phich 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 elenment 11 has its original width as is present before

t he expansion. 20 The apparatus 13 shown in Fig. 8 for the expansion of the
netal elenent 11 conprises two substantially ldentically made track
conveyors 15 arranged symetrically to the longitudinal axis 14 of the

net al eI@aQ-e co ri ses lural ity of conveyor
nenber s 5 ?%é}inéﬁa@?éﬁagggﬁm e%Ye%?fi% F&%?@E%%@P @,uygl'a chai nynot

25 s hovxﬁhennanyfa@urmmé secHoks GueheyDsfe ﬁéedie Fcﬂ{ébﬁéﬁ {gf ck
conveyors and are Fgw ded rot at abl y around de ectl P ers

accor dar?@L§% HP wsctions fondrp wakls (Bigist)| eq inrthedbtersf Gan be provi ded
i n dependefefs Ghd &ese&%rf%em gn. 13 Cenerally, the deflection rollers 18
ro

can be driven or e freely around their respective axes. 5

Clanping el ements 19 are in each case arranged at the outwardly facing

si des of_ the nveyor nenbers 16 and nove in the arrow direction 17
To be able to expand metal elements 1 known per se at high speed, as

shown in Figs. 3 to 5, an apparatus in accordance with Fig. 8 is, for
example, used in accordance with the invention.

10
Fig. 8 shows an elongated areal metal element 11 schematically which is

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

The metal element 11 is provided with cuts in accordance with Fig. 1 or

15  Fig. 2 or with other suitable cutting patterns which are, however, not
shown in Fig. 8 or in the further Figures for reasons of clarity. In the
upper region of Fig. 8, the metal element 11 has its original width as is
present before the expansion.

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

25 shown in Fig. 8.

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

30 design.



-together with the conveyor nenbers 16. The track conveyors 15 thus form
carrier units for the clanping elenents 19, whereas the clanping elenents
19 respectively provided at a track conveyor forma cl anping 10 portion of
“this track conveyor. The two track conveyors 15 are arranged such that a
run-in region 20 and an expansion region 21 adjoining it are forned. In the
run-in region 20, respectively nutuallyg oppositely di sposed cl anpi ng

el enents 19 facing 15 toward the |ongitudinal axis 14 of the netal el enent
11 have the sanme spacing from one another which corresponds approxi mately
to the wdth of the netal elenments 11 not yet expanded. In the expansion
region 21, the spacing of nutually oppositely disposed clanping el enents 19
enl arges continuously, as can be recognized fromFig. 8 The run-in region

20 20 is rj required in,this, connection so that, fqr exanple,
Che o o SheR R M Atdedidl rbigrel I ‘Birphe IVFTsBER QAR TEFRIY T he
expansionanﬁggigﬁegqu?bgﬁgéagﬁgy the total length of the track conveyors
15. The nmetal elenment 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 %Qg mretal elenent 11 engage into the clanping elenments 19 and are
hel d By th&mPIne eleamenisabBiane inegp@ncase arrangsad at the evdmardly facingpanded

by the 3 i | nts o \4i part i.n accordance W.th rows 24 in
2 10 ai L RCED DL RVBE o baS denfiRbve o8 e SRSl iathian B4 o 14
until it Shéh e | ' kS r Xt@fﬂ? regi on
21. Aft etrdgfehe exégﬁg?%ggﬂggﬁgﬂg]m%??cgé tqﬁg %g%{&a‘?f&%ﬁk{e@an, i(.)c'(r}Elﬂ
exanpl e, cdrrieroihid for the edambing @lcments 16|, Wharepsahesdamypiageby it
receives its final 5 width and the fol ding points produced in the netal

el ement oflemgats 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 meta! 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



expansion are |eveled. Generally, this can also take place by an ot herw se
-suitabl e pressing process (e.g. in a stroke press). Both the holding tight
of the longitudinal sides 22, 23 of the nmetal elenent 10 at the start of
the run-in region 20 and the rel ease of the wi dened netal elenent at the
end of the expansion region 21 is effected by control sections, not shown,
whi ch cause an automatic cl osing and opening of the clanping elenents 19.
Correspondi ng control sections, which br4ang the possibly closed clanping
el enments 19 into the rel ease position so that the 15 netal el enent can
penetrate securely into the clanping elenents 19 in the run-in region 20
and can be gripped by them can also be provided before the start of the

run-in regjon,.20. For exanple, the corresponding control sections can be
formed bydESRHPRAKD S Yopeierghsularoip thallangivadinal éxiatl 4 uatiditrt of

cooper at ey teditstEridtn, Bl fuf Hiediated s B e Saithion remomal.
Cener al | yAftehehe @Xipa@lsio Had Bllen EP&@%, %?Q‘{%ﬁtﬁl%ﬁeﬁf&maﬁl, By fgﬁliﬂsﬁlgm tted

switches or in another suitable manner. e run-1n regron

the cont rbé reBed icorpressed Hiati inl @ troHinfepeoresac eehiatiehy! iy reeeivegVigififant the
I nlet of the expansion region 21. 25 The track conveyors 15 formcarrier

uni ts 3 or“’i‘i@ gngihenielding peints prodaseddns e metabe t epahe of the
o e s SHETOR A el tetf GREETY" i e lep Trkelplece biam atorRne notal
The T ndi vi o b P o Dref orably extend in the
regi on above and/or beneath the clanping elenments 19 (perpendicular with
respect tgo%:l??che 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



-surface of the netal element 11). It is avoided in this manner that the
netal elenent 11 is stretched in the longitudinal direction in the curved 5
sections of the track conveyors 15. A special enbodiment of the clanping
‘elements 19 is shown in nore detail in Fig. 9. A clanping elenent 19 in
accordance wwth Fig. 9 is shown again in detail. in Fig. 10. 10 The

cl anpi ng el ement 19 conprises a base el ggent 25 which is fastened to the
outer side of the conveyor nenber 16, as can be recognized from Fig. 9. The
base el enment 25 has a U shaped structure, with the inner side of the linb
shown at the bottomin Figs. 9 and 10 form ng a contact region 15 26 for
the netal elenent 11. Furthernore, the clanping elenment 19 conprises an
eccent ri c emibers are opmnscted, prﬁfal:aiﬂmemeumiontthé mgmm&bﬁveétam@/ @8 at the

linb of t?}e shﬁgdﬂ base el.enent 2 hown at theto in Figs. 9 and 10.
The eccentithgadyt %mﬂlegr?ée@eatar% rP@Qﬂbﬂl ap regpegetathel ement 11
which is t the cla egi on 29,
as can i r?ﬁlgart icu t?fet Ee c%ear%pégﬁgéﬁlggbgi%?ﬁi@qﬁm g&aggm?rom Fig.
10. The esewdiclérherieriels @&etcalercpiram@mgﬁuﬁaﬁ{émﬁr@éﬁoﬁc’fﬁttﬁe AirRdpd the
axis 25 28 such that, on a rotation of the eccentric nenb

count eb - clsections efithe tnackodavegors 15, Fi g. 10, the cl anpi ng effect is

cancel ed, whereas it is anplified on a rotation clockwise. On a tensile
|l oad of the nmetal element 11 in the direction of an arrow 32, the clanping

orf ot VS BAcGABRATREherl 0 AR P B 19 o BHOVR] R pBAR AR 5,
on the teRgiHig. QtA&LlarrgﬁngQﬂéﬁ{ddtnDB i) alcBEr AR Wit Fi@ 9 98 sBowiBperal |y,
t he cl anpi ng el enent

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
05 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



-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. $ As can be recognized fromFig. 9, a cam spi got
"33 is provided at the upper side of the eccentric nenber 27 and is screwed,
for exanple, into a threaded bore 34 (see Fig. 10). The control spigot 33
can, for exanple, cooperate with the tI@&ck gui dance descri bed above such
that the eccentric 10 nenber 27 |ocated 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

element 11 is noved jnto the clanpin rg_gei on of the clanping elenent 19. In
an anal ogBGEIRRGAR thegxRpansignregiotheipseneraliyn the clamping elament 191 anpi ng

position |j e L] . a furtherncamtrack guide at the
outl et of b?‘h%%%é‘?‘g%%ﬁ@g‘fﬂw %ég{}ngylggppﬁé%?ﬁd?ﬁdwy& A& Tt the cam
track gui gartidiilat dirangeatiatt BMOhndehetaAdIWRICH BEnC BRI abe el ement
11 is released again. 20 By the use of an endless carrier uni Wltff'l

aut onat i csuppopiedgor tbesmarse axifie expansi on apparatus in accordance with the

inventg on is very sinple <can in particular expand netal el enments noving
robust¥in design and cg speed froma first wdth to an enl arged second at

" r 0. * 85 Gt BeFelorsized FBAL FIED BTRAH FRlos % I Brofifelidtha dotiie 7
ref er encesiie sl BSecodiiteit MmEbet DFayd 46 8erdvied R rdseshpRy it af the first
enbodi nent in accordance with Figs. 8 to 10. 17
threaded bore 34 (see Fig. 10). The control spigot 33 can, for example,
cooperate with the track guidance described above such that the eccentric
10 member 27 located at the start of the run-in region 20 in its non-clamping
release position is automatically moved into the clamping position after
one of the longitudinal sides 22, 23 of the metal element 11 is moved into
the clamping region of the clamping element 19. In an analogous manner,
the eccentric member 27 can be moved from its clamping position into the
15 release position by a further cam track guide at the outlet of the
expansion region 21 by a corrésponding 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.



In the enbodi nent in accordance with Figs. 11 and 12, two track conveyors
.35, 36, of which only the upper track conveyor 35 can be seen in each case
in Fig. 11, are each arranged above one another at both [|ongitudinal 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 |ongitudinal sides 22, 23 of
the areal netal elenent 11 are each arranged between 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 |ongitudi nal sides 22, 23 of

the net al Ieitbeembaddirment it anpordates weEnFige Lpped dRdthewesclkr ack
conveyors 35, 36. In this_ enbodi nent t he outer sides of the conveyor
menbers 160RFEEOTS 328y of wihick aniyp ithg uppen tragk @iveyort3e cantlad seéenent

e
bl i I \di : | ' 1511 t |
20 ey eneiudnatatsts 9, gl aughiel et 1L O o ppase, o

opposii el 6dnshasetave mpmmytp@frcbmeyﬁg ei¥nabens 160phidaps kichi thin the
expansion region 25 21 in the novenent of direction of the netal elenent 11

shown by feanegiadote one ampther; for evasoplensiata conacyor dhaire whiith ifimt. 8 to
10, an exgﬁnsi on and w dening of the netal 11 thus |ikew se takes place in
t he expan 8Wnregi on 30 21, as can be seen fromFig. 11. 18

The conveyor members 16 are guided around horizontally arranged

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

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

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

portions 38 for the metal element 11.

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

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

arrow 12,

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

30 21, ascanbe seen from Fig. 11.



The enbodi nent in accordance with Figs. 13 and 14 in particular differs
fromthe previously described enbodinents in that the carrier units are not
formed by track conveyors, but rather by two obliquely positioned 5 disks
39, 40 symetrical to one another. The disks 39, 40 are rotatably around
axes of rotation 41, 42 correspondingly inclined with respect to one
another and, in the representation showgsin Fig. 13 have m nimal spacing
from one another at the upper region and naxi mal spacing from 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 peripheral
surfaces of the disks 39, 40 form ng contact regions 45, 46 for the areal
nmetal elenent 11. 15 The | ongitudinal sides 22, 23 of the netal elenent 11
contact t contact, regjons 45, 46 of  .the diisks 39, 40 and said _netal
element is %FH’&P&@? areordance wyh higs; d %’égrlﬁf’a%@mﬁ?@?ﬂg 847, 48.

The net al . 4 n | 4 via 20
clanping e éﬁgﬁ{&é p%@lb?&%?%é?ﬂl@é&‘a@?ﬁﬂ%@%nﬁr?% ﬁ&?‘é@%ﬁgﬁéﬁs%’gpﬁ%ﬁf’mi ng

di sks 39, A&t fyrthdd byheack \corlvears Buhiokithleebyesio ikl oRtiGh&ents 49,
50 and the contact réegions 45, 46. Due to the nutually 1nclined arrangenent
of thedr otdisks@3%i 4k syRanetificahth 028 amwthhe Ehpaisks §9s gicargratatahly edges
of the rotating, di sks 39, 40 sho at the top.in Fig. 13.to their |ower
edges whi cirouid pkes of gpkation? o2 cergspendmgliranglingdawith respert texpanded

cimi1'ar meoneAnglhe At il BedtpretihyRa Aoeh TRy ERRLt Spindhal 2 ng”
el enents 48haGRgIPtkmdEnédindthed at¥he B p&atdgion i ABikdAkspacing 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.



guides fromtheir release position into the clanping position and back.
Correspondi ng camtrack guides can, for exanple, be provided between 5 the
netal elenent 11 and the rotating disks 39, 40 in the region of the
starting contact points and end contact points disposed at the top and at
the bottomrespectively in Figs. 13 and 14. Figs. 15 and 16 show a speci al
aspect of the clanping elenents 49, 50 10 schematically in a detailed view
The clanping element 49 (as well as tphe cl anping el enent 50 not described
any further in the follow ng) has a base part 51 which is fastened to the
outer side of the rotating disk 39. A displaceably and 15 pivotably
supported clanping lever 52 is provided at the radially outwardly disposed
side of _the bg@ part 51 andtﬁs | ocated in the clanping position in Fig. 15

and in (A& slEnlas Maaey aswith theprevmusly dessribeshpmppdiantsothehown in

or osses CATRITR Sletae bR 4P, DA Pl Binstf® Ao R IR e 85 e anps 1
et ween ghiftedlfivn eanibltds: pbaithithid ieElatlpirk PoshaIPuna bever 52 15

pressed upwardly in accordance with an arrow in Fig. 15 at its end

renot e Coorespendingkcaa wackrguides saomp p'os exaimpledbs qmm:deﬁ\ tbetwegi vot ed
downwar d] y ordance wi th_an arrow wher ey the descri_bed cl anpi ng

ef feet it eéfﬁﬁ‘iai emengel lhandowheorpteting HSW%QA'OG!O eseegaeniof dhend renote

Lot Syt B30, s e Bnc e RS SRR S LB 577

accor daRpe pYtidint MRpREFUE, ROFiga/ 13hR t4e displacement being able to

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



take place, for exanple, by a camtrack gui de which engages—into-a groove 76
provi ded at the upper side of the clanping |ever 52. On a 5 displacenent of
the clanping lever 52 into the rel ease position in accordance with Fig. 16,
the gas conpression spring 55 can al so be downwardly displaced by a
corresponding camtrack guide so that the clanping lever 52 is freely

di spl aceable. 10 A specific aspect of the clanping elenent 49 is shown again
in detail in Figs. 17 and 18. It can be seen fromthese Figures that the
clanmping lever 52 can be tilted, fgy exanple via an internediate | ever 58,
which is pivotable around an axis 59. On a pivoting of the internedi ate

| ever 58 by the gas conpression spring 55 upwardly around the axis 59, the
clanping 15 lever 52 is |likew se pivoted upwardly via a bolt 60 provided at
the ipterpediate |lev 58, Lf, in cqontrast, the internediate |lever 58 is

pi vot eﬁhﬁﬁﬂ&hﬁg }evé’ﬁg%é% fqrﬁ%errga’ée @Rﬁ‘@@@%ﬁu§ﬁpﬂ?ﬁl B via a camtrack

gui de B&?@% 6 S ; ' r ks rel eased for
a hori %on a B%F?gﬁ%@&%ﬁﬁ%’ %’g'n‘g%ﬂel @%ﬁl&éﬁ%&?@? ﬂaﬁgﬁga%[ﬁg rt gck gui de
engagi takd plawe! for grennpte, 1 a cRigtrabtk guidesvialchioetidd eatingd agirobhe appar at us
in accordance with Figs. 13 and 14, erein the nmetal elenment 11 runs in on
one si de’bfproNideshRt Hife WPPss sifds ot thinelampisgdever  462i Pragcor dance with
arrows 4 a0ai ' t direction of
mv@mgfs%égcﬁrﬁgggég%? ?a rﬁpﬂﬁﬁ %638@8%??‘3%38%%%?8??&@?@0 are tilted

t ovar dzeserdameeleithig! h6s tis@gas cotitebsioh éﬁmg%&m%%en the di sks 39,
40 is mnimal on the run-in side shown on the Teft in Fig. 19 and is

maxi nadowmwarely displaced by gorrepponding earm traghguide sekhat ghe he desired

gggﬁnilggagnpﬁl%leggr %ﬁei\é%?éelja}di'sﬂlébggolgf the nmetal elenment 11, it is guided in

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 .

95 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.



| oop-1i ke manner via guide pulleys 62 in the run-in and run-out regions so
that the netal elenent 11 cones into contact with the peripheral 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 section from an areal
metal elenent 65 which is provided wth a plurality of parallel cuts 66
arranged alternatingly offset to one I another. The |ongitudinal sides 67,
68 of the netal elenent 65 formng the nmarginal regions can be cl anped
using the apparatus in accordance with the invention and the netal el enent
65 can be drawn apart such that the elongated netal elenent 65 shown in
Fig. 21 is produced. Wth a correspondingly tight arrangenent of the

cl anpi ng el enents, expanded 15 netal with expanded nesh 69, for exanple

di anond- : n ctured i t.h.the.longitudinal sjdes 67,
oL amond- 80 3efe R linkile BE s 11 0id BB O eSS,
stabi | i tiopt-liRe rafnhes R GUIdE mn%ggf@i the rBLA af i xgtr%eg&?égged 'n
accordance with the invention is €onsiderably inprove V\AC{ respect to
convent i tradl theOmetpheltetemel il coines imta dentsict avighttheuseripBegdssurfacesret al

el engt 6@' é{‘\%\/ﬁ\;ﬂ én Fistg. 21 can be used, for exanple, for the manufacture
of ct Phthe 32, dedermiag theigontaspeegions 43,040 agchalsorleagest or ot her
pur poses r.epl. rnal. .e nded nmetal. 25 Fig. 22 shows a track
conveyorﬂ%nw aéﬁ%#ﬁ&&ﬁlﬁ%n@%a{i e track conveyor 14 of Fig. 8 in that
no run-in region 20 is provided, but that rather the netal elenent 11 runs

directly into the expansion region 21. Fig. 23 shows in a highly schematic
manner t Rig&kshowsla sectionfromlan 22ealBmeldl ardecras66anhictaiskprprided by

whi ch the.cl anpi ng,. el epent 9 in 22 accordapce wi.th the invention can be
SWit chedwélﬁ'{ 6@}4’%@9} gﬁﬁg{%@ rpqtﬁeg6 arranged alternatingly oﬁset 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.c: 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



rel ease position and the clanping position. In this connection, instead of
the clanping 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
5 topin Fig. 23, the camspigots 33 are tilted radially outwardly (to the
left in Fig. 23) by the control section 71, whereby the clanping el enments
19 are autonmatically brought into their release position so that the netal
el enent 11 running into the expansi @2 region 21 can enter between the
contact regions 26 and the clanping regions 29 of the clanping 10 el enents
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,

wh b h it 1ed dially i d h | ' I
AUt omet PTG vt K¢ it apbRceulithed GRLPWAURLY BEER 108 whi ch ¢ hey
clanp {ReedangbditiBhiid $he efaribindBoditiof). 18! RIPEindetidy, Hdteqpensate for

irregulariti In the thickness e netal el enent as
t ol er andesclampihg el¢mepits d ¢ lonle thar tAm shigose S8narecimmticated indeigi on 72 is

support vably al ong a,doubl e arrow, 74 ai nst_pre- tensjoning. 20 After
t he cl aﬁgi"%cgl@??ﬁf%tel‘@l %%%1%91 ?%%g’ghﬁéoﬂgfét thedplepat tBe nhave been
br ouyght i ' j ifd ; i awn apart
dur g (EEETlen 2, (AR APURS a3 8f uitb il Su BTl tie I S0 PR
eXpansiﬁnFrg,ega'a}mPﬁme thetrohsectog Ils wlidrely the ohirdpite elenaetital 19 out war dl y

di sposed cam surface of the third control section 73 by 25 which they are
agai n t re autematisaily bsavght intp Wi releasposifighpsgthatethamietal 19 are noved

ol cascaleBy il Eiahiie i & uR el B BeoR S e orttr LR RUEETES 3 Ve
expansi gpntRAiregions 26 hadciba@aftpiabaepivns 129 af the clanphes in their

rel ease position or in the clanpin osition. :
10 elements 19. After leaving the confrol 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 pqsitioh in this
manner in which they clamp the longitudinal sides of the metal element
15 11.To compensate for irregularities in the thickness of the metal element
11 as well as tolerances in the clamping elements 19, the second control
section 72 is supported movably along a double arrow 74 against pre-

tensioning.

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

95 which they are again tilted radially 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 clements 19 can be

either in their release position or in the clamping position.

30



30 23 Fig. 24 shows a further enbodi nent of a clanping elenent 19" in

accordance with the invention which substantially only differs fromthe

cl anping el enent 19 in accordance 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 elenent 25 is,

unli ke the clanping elenment 19, in each case fastened via an internedi ate

el enent 75 to the conveying nmenber 16 (X®e Fig. 9) which can in particular

be made in one piece with the base el enent 25.. 24 Reference nuneral |ist

1 areal metal element 2 longitudinal axis 5 3 cuts 4 upper half of the

metal elenment 5 lower half of the netal elenent 11 areal netal elenent 12

conveyor ik Shows aiRBST rSbegiTaEnt 666 QABRINELSmERIcl A ng. ol onent s
20 run-ingLegifihce with the invention which substantially only differs from the
clamping element 19 in accordance with Fig. 10 in that the eccentric
member 27" has a circular shape only partly at its outer surface by which
S5 the clamping region 29 is formed. Furthermore, the U-shaped base
element 25 is, unlike the clamping element 19, in each case fastened via
an intermediate element 75 to the conveying member 16 (see Fig. 9) which

can in particular be made in one piece with the base element 25.



21 expansion region 22 |ongitudinal side of the netal elenment 20 23

| ongi tudi nal side of the netal elenment 24 arrows 25 base el enent 26

contact region 27 eccentric nmenber 25 28 axis 29 clanping region 30 arrow

31 arrow 32 arrow 30 33 cam spigot 25 34 threaded bore 35 upper track

conveyor 36 |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 anping portion 44 clanping portion 45 contact region 46 contact region
24

Reference numeral list

1 areal metal element
2 longitudinal axis
5 3 cuts
4 upper half of the metal element
S lower half of the metal element
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 elemernt
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



47 arrow 15 48 arrow 49 clanping elements 50 clanping elenments 51 base
part 52 clanping lever 20 53 arrow 54 arrow 55 gas conpression spring 56
arrow 57 arrow 25 58 internediate | ever 59 axis of rotation 60 bolt 61
free end of the internediate |lever 62 guide pulleys 30 63 arrow 26 64
arrow 65 netal elenent 65' stretched netal elenment 66 cuts 5 67

| ongi tudi nal sides of the netal elene 68 | ongi tudi nal sides of the netal
el enent 69 nesh 70 track conveyor 71 control section

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
>4 arrow
55 gas compression spring
56 arrow
S7 arrow

25 058 intermediate lever
59 axis of rotation
60 bolt
61 free end of the intermediate lever
62 guide pulleys

30 63 arrow



10 72 control section 73 control section 74 double arrow 75 internedi ate
el ement 76 groove 15.Z7 Patent Clains 1. An apparatus formed for the
expansi on of el ongated netal elements 5 (11, 65) which move in the

| ongi tudi nal direction and are areal at |east regionally, suitable for the
form ng of sectional elenents, such as for exanple upright or plastering
sections, conprising at least tw nutually oppositely disposed hol di ng
portions (19, 38, 49, 50) of whichogne is arranged and configured for

hol ding a first longitudinal 10 side (22, 67) of the netal elenent (11, 65)
and the other is arranged and configured for holding a second | ongitudi nal
side (23, 68) of the netal elenent (11, 65) disposed opposite the first
Iongitt@i nal side &%2)2, 67) of the netal elenent (11, 65), with the hol ding
portion¥* (19, 38TTAB 44) each being provided at a carrier unit (15, 35,
36, 39,48t0) 15 bihé‘?!%l &g hol ding portions (19, 38, 43, 44) are

aut omatl cally apart subst antially perpendicular to the direction of
nove- rafit of thetrebtledd eletabelenielit, 65) during the forward novenent of the
nmetal el enent (11, 65) characterized in that the holding portions are

f or med % cl anpi Ayt Sportl ons (19, 38, 43, 44), clanped hol ding 20 the snooth

Ion%it naI sid (éia?%‘n%fﬁt%o e&%télrﬁq }ﬂﬂ el emrent (11, 65) -takes
n

pl ace, Wwhich are out engagene - nents.

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

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

15



2. An apparatus in accordance with claim11, characterized in that the 25

cl anping portions (19, 43, 44) each include a contact region (45, 46, 26)
and a clanmping region (29, 52) and the |ongitudinal sides (22, 23, 67, 68)
* of the netal elenment (11, 65) can be cl anped between the contact region
(25, 45, 46) and the clanmping region (29, 52). 28 3. An apparatus in
accordance wth claim2, characterized in that the clanping region (29) is
formed by an eccentric nenber (27).2574. An apparatus in accordance wth
claim3, 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 nenber (27) increases automatically 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
cl anpi ng region can be pre-stressed by spring bias toward the contact
region. 15 6. An apparatus in accordance with any one of the preceding
claims, characterized in that the clanping portions each include a
plurality of clanmping elements (19, 49, 50). 7. An apparatus in accordance
with claim6, characterized in PatenthCloimsntrol section (72), in particular
in the formof a camtrack guide, is provided with which the cl anping

el enents (19, 49, 50) are auto- matically brought froma rel ease position

i nt | any i £ . of | t 65). 25
8" A aipar A APPATAN orrol VO P KRTRAbOR of BRI pRLATRmbdds | 2°)
conprol sect(i ope6yhich reveah!thelbAitdathAlodFefREASA® arargal d€r ent

least regionally, suitable for the .forming of sectional elements, such

as for example upright or plastering sections, comprising at least
two mutually oppositely disposed holding portions (19, 38, 49, 50) of
which one is arranged and configured for holding a first longitudinal
10 side (22, 67) of the metal element (11, 65) and the other is arranged
and configured for holding a second longitudinal side (23, 68) of the
metal element (11, 65) disposed opposite the first longitudinal slde
(22, 67) of the metal element (11, 65), with the holding portlons (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 that the holding portions
are formed as clamping portions (19, 38, 43, 44), clamped holding
20 the smooth longitudinal sides (22, 23, 67, 68) of the metal element
(11, 65) takes place, which are formed without engagement ele-

ments.

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



positions of the clanping elenents (19, 49, 50). 9. An apparatus in
accordance with claim@8, characterized in that the 29 control section (72)
i s ‘novably supported hydraulically or against a spring force. 10. An
apparatus in accordance with any one of the clainms 7 to 9, char- 5 acterized
in that the control section (72) is constructed, so that hav- ing noved the
clanping elenents (19, 49, 50) into 2?ﬁir clanping position the clanping
el enents (19, 49, 50) are decoupl ed mthe control section (72), during
t he noving apart of the clanping por- tions (19, 38, 49, 50). 10 11. An
apparatus in accordance with at | east one of the clains 6 to 10,
characterized in that a control section (73), in particular in the form of
a camtrack guide, is provided with which the clanping elenents (19, 49,
50) are automatically brought back fromthe clanping posi 15 tion into the

iftor Cho. olmhABpaRtFir HeCIRmTRGRE NIath 2. \EifPacBn & BTEAL e, °7)
accor dance Mérhgﬁﬂ%r@gﬁ@rpﬂzg]hﬁf@ﬂﬁéédjynﬂn%b@eﬁﬁﬁc ehemdetiqeized in that the

carrier unit (1 5, °36) is in each case 20 forned as a C|rcul ating
carrier unit, in particular as an endless cir- culatlng carrier unit. 13. An

SEEAV S b S R b R SRR PR B

isloggi 533 nzlé g?%%n%%elﬁg;gi‘ I?%mG%pgt%ﬁtgﬁe%tré\%éppga a{w?ldfthggg) e?ghl n each

case cl anpedidaapiegportioneds sivh teitriherclaniping(fdbee 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-siressed by spring

bias toward the contact region.

15 6. An apparatus 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



36). 30 14. An apparatus in accordance with claim 12, characterized in that
at 1east one circulating carrier unit (15) is arranged at each | ongitudi -

“ nal side (22, 23, 67, 68) of the netal elenent (11, 65); and in that each

| ongi tudi nal side (22, 23, 67, 68) of the netal elenent (1..1, 65) 5 is
respectively clanped in the clanpingAgortions (19) provided at the
circulating carrier units (15). 15, qapparatus i n accordance with any one
of the preceding clains, characterized in that an expansion region (21) is
formed between the 10 nutually oppositely di sposed clanping portions (19)
in which the spacing between the nmutually oppositely di sposed cl anpi ng
portions (19) increases. 16. An apparatus in accordance with claim 15,

char act er i z&8TtFRliseationm 7 2) s repuablysuppartied ytdralllicatigpmsaggingt @i sposed

cl anpi ng por Eﬁﬂf‘égg) i ncreases substantially continuously in the '
expansi on r§%ﬁ f ff: 17. An apparatus in accordance with any one of the
preceding clainms, characterized in that a run-in region (20) is provided
for the netal 20 elenent (11, 65) in which the nutually oppositely disposed

cl anpi nif.porAn appafdQ)s havecsraicnvitdl hiy drROSBHRANEIERACT 9 OVidHhrL espect to
one_another. 18. An apparatus in accordance with claim15 or claim 16 and
claPm 17y 2stelzedhin dhat dhe icantral secting F2das sovstmegednsé 2hat ddivei ns t he

brocedi ng' cL0eARGRed i claeRBE iéineie N RESCSANGFe etk SapBmde as t rack
conveyors  3sitlén the.cldfiping 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) afier 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).



31 20. An apparatus in accordance with 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 accordance with claim 20, characterized in that the .clanping
portions (43, 44) are each fornmed in the outer marginal re- gion of the
rotating disks (39, 40), tires or wheels. 10 22. An apparatus in accordance
with claim20 or claim?2l, character-Qiyed in that the contact regions (45,
46) of the clanmping portions (43, 44) are formed by the peripheral surfaces
of the rotating disks (39, 40), tires or wheels. 15 23. An apparatus in
accordance with any one of the preceding clainms, characterized in that a
downstream pressing or rolling apparatus is provided by which the expanded

arcal oo an 2oBca i BRhiRags with bl R it ePeliR B ol el crent s

(11, 65) w@a&mm@uﬁcumﬂﬂgecimﬂm@l(ml1s<arfea@ged3at ééléh%r??ﬁicﬁa' at | east
re- gionally, suitable for the form ng of sectional elenen such as for

exanpl e upriajiidot2p] 23t €7.i 69 @fdbmmﬁw damq:ja‘frﬂllclﬂfér audllnq11ah appa- ratus
i n accordance ne ,of cl a| 5 first

| ongi t udi ndi** ?VYHQE t‘k‘%(n%lf 1{1ﬁé2%,2f% @‘géﬁgth e‘?“&“ﬁ ina

hol gli ng marl@% htfvely ERim @'L'ﬂgel%%ﬁ cﬁ%o % 1 v ¢n@ second

| ongi t udi nal s?i) 3’5 f?@&e met al eI% 8 é);‘%lz% ﬁg %@i]ﬁ@ a second
hol di ng por(rircmia(img emﬁﬁrmmﬂ(lf)}dl sposed opp05| te the first holding
portion, with the holding portions (19, 38, 43, 44) each be 30 ing provided
at a carrier unit (15, 35, 36, 39, 40) by which the hold

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 accerdance 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 aceordance with any one of the preceding claims,
characterized in that a run-in region (20} is provided for the metal

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

one another.

18. An apparams 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 {rack conveyors

30 {15, 35, 36).



32 Il ing portions (19, 38, 43, 44) are automatically noved apart substan
tially perpendicular 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 fornmed as 5 cl anpi ng portions
(19, 38, 49, 50) and that the snoboth |ongitudinal sides (22, 23, 67, 68) of
the netal elenent (11. 65) are cl anpi y held in the clanping sections
(19, 38, 49, 50), wthout engagenent enents being forned in the

| ongi tudi nal sides (22, 23, 67, 68). 10 25. A nethod in accordance with
claim 24, characterized in that the clanping portions (19, 43, 44) each

I ncl ude a contact region (45, 46, 26) and a clanping region (29, 52) and

t he | ongi tudi nal sides (22, 23, 67, 68) of the netal elenent (11, 65) are
cl anped between the contact region (25, 45, 46) and the clanping region

29, 52%0. 15AR6 | .th clai,m 25, characterized in that
'Ehe I o%gi t udi ?ﬁp%gigg‘ggqﬁ2d§&°g§@%‘g?"?§§?wgf°r}l%8?m? ﬁfdle}% Htlill, 65) are
cl anped bet vid@racterizahirachat g earfi@bund®, adbind @goﬁ&ﬁfghﬂ menber
(27) formn Ibhe | anpi ng region (29). 20 27. A rret%o I'n cordance with
cl ai m 26, CH30a 800 HEGHOT Whetls Inelinedwitic resgrotgof e anotiner.at ed by t he

eccentric menber (27) automati- cally increases on the noving apart of the
clanping portions 25 28. A nethod in accordance wi.th any one of the clains

24 to 271, cheg 8 i i rtiaqns, each co ise a
plurality of & ami&n%gglﬁgggﬁ%@%%%{z% ,anﬁga}'%(&?ﬁgfzatlﬁet%@%i ng
el enent s clamping portions (43, 44) are each formed in the outer marginal re-

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

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

40), tires or wheels.

15 23. 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.

.20 24, A method for the expansion of elongated metal elements (11, 65)

(i,

which move in the longitudinal direction and are areal at least re-
gionally, suitable for the forming of sectional elements, such as for
example upright or plastering sections, in particular using an appa-
ratus in accordance with any one of the preceding claims, wherein a
25 first longitudinal side {22} of the metal element (11, 65) is clamped
in a holding manner in a first holding portion (19, 38, 49, 50} and a
second longitudinal side (23) of the metal element (11, 65) is held in
a second holding portion (19, 38, 49, 50) disposed opposite the first
holding portion, with the holding portions {19, 38, 43, 44) each be-
30 ing provided at a carrier unit (15, 35, 36, 39, 40) by which the hold-



(19, 49, 50) are automatically brought froma rel ease position into a
cl anpi ng position by a control section, in particular in the formof a 30

" guide track. 33 29, A nmethod in accordance with claim 28, characterized in

‘J_r_:?..
AT,

that the control section is noved to conpensate for different. positions of
the clanping elenents (19, 49, 50). ' 5 30. A nmethod in accordance with
claim?29, characterized in that the cggrol section (72) is noved
hydraulically or against a spring force:™ 31. A nethod in accordance with
any one of the clains 28 to 30, 10 characterized in that after the clanping
el ements (19, 49, 50) have been brought into their clanping position they
are decoupled from the control section (72), during the noving apart of the
cl anpi ng pdngiportionsd 19388, 48, 51))arelfitdtnatically noovéch apacbsulastaa-wi t h any
one of the clgjns 24 tp 3.]., char- acterized in that_ the clanping portions
each conpri i@ﬂi’ B?W&F?Ialeﬁto é}eaﬁﬁ‘ﬁﬁﬂoﬂl FeRYemend of4hie mgtal Gag i n t hat

t he cl anpi nqngﬁ@rf%tém (séﬁpﬁe e %ﬁa%ggah@n@%tﬁﬁgtﬁ&%ﬂrll %ie}?%:%;ﬂght fromthe

cl anpi ng posi ™ n"i’n rel’ease position by a~c of“section (73), in
particul ar 201i 85),hehdrakcte9ledir @at fR€ kollihgGoiditd afX Bse@As0of the

netal. ele- nent. (11, 65) on the further novenent of the netal elenent (11,
65) b 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

9% 928. 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,

31.

32.

33

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),

A method in accordance with claim 29, characterized in that the

control section {72) is moved hydraulically or against a spring force.

A method in accordance with any one of the claims 28 to 30,

characterized in that after the clamping elements (19, 49, 50) have
been brought into their elamping position they are decoupled from
the control section (72), during the moving apart of the clamping
portions (19, 38, 49, 50).

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, b0} are again automzitically brought from the clamping posi
tion into the release position by a control section (73), in particular
in the form of a cam track guide, after expansion of the metal ele-
ment {11, 65) on the further movement of the metal clement (11,
65).



