2 7 JA' 2004 -1 Method for separating profiled foils The invention rql?ay@gzgm,
to a method for separating profiled foils, as well as to a use of the
‘nmethod and to a plant for carrying out the method. Foils with a

zi gzag- shaped profiling are used as elenentary constructional elenents for
ordered packings of separation colums,_in which these foils are arranged
adj acently to one another in vertical layers. Profiled foils of this kind
are manufactured-for exanple by neans of a pleating nmethod froma planar
metal strip, with rectilinear folding edges resulting. The netallic strip
is athin foil with a thickness which amounts for exanple to 0.1 nm As a
rule this foil already has a fine structuring in the formof a grooving
prior to the pleating. The pleated netal strip is separated into pieces,

t he | eqqtet@ﬁogffoy\/@eﬁézgﬁgg %r'omedtfgils he installation conditions in the
separation colfum. Since the ol ding edges are rectilinear a separation
edge which has a periodic profile results in the separation. Due to this

fact thenEghaknsibhl Ratetda mettiod forsypaesting proéived fisilhyaswaisast a
form ng shear. Wereas in an ordered packing which is constructed of

pl eat edtd aitise of the sthoddndets alplashfor cawyingmy thamethpdsent - as a
rule in the formof across channel structure -, in a nodified formof this
packing type the channel s are no longer forned rectilinearly. In this the

foi I s oFoilhevithyerigzageshaped ipefilingsarenuacd@snelementaryhe channel edges
are curved in edge
constructional elements for ordered packings of separation columns, in

which these foils are arranged adjacently to one another in vertical
layers. Profiled foils of this kind are manufactured for example by
means of a pleating method from a planar metal strip, with rectilinear
folding edges resulting. The metallic strip is a thin foil with a thickness
which amounts for example to 0.1 mm. As a rule this foil already has a
fine structuring in the form of a grobving prior to the pleating. The
pleated metal strip is sebarated into pieceés, the lengths of which are
given by the installation conditions in the separation column. Since the
folding edges are rectilinear a separation edge which has a periodic
profile results in the separation. Due to this fact the metal strips can be

| cut to any desired lengths by means of a forming shear.

Whereas in an ordered packing which is constructed of pleated foils of
this kind rectilinear flow channels are present — as a rule in the form of
a cross channel structure —, in a modified form of this packing type the
channels are no longer formed rectilinearly. In this the foils of the layers
are profiled in such a manner that the cham:lel edges are curved in edge
zones. Metal strips which are pro*;rided with a profiling of this kind can

no longer be cut by means of a forming shear into pieces of arbitrary



zo'nes, Metal strips which are provided with a i [ [

| ‘ ( profiling of this Ki

‘\rJTXNl gggzrzbfeﬁgi hbyTﬂpans of a folrm ng shear into pi ecgs of arbitrg)zc‘%ﬂ'}ﬂm
_ : isis aresult of the fact that the profile of

separation edge is no longer periodic. The object of thepi nvention ?Qeto

creglte a means which is an alternatjye to a formng shear and which

enabl es a separation of profiled netal strips for which the separation

edges do not have a periodic profile. Thi i : c
met hod V‘hiChiSdefinedinmgiml . This object is satisfied by the
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rotating separation foil which forns a planar surface with a circulsapg :
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manuf actured of a plastic, the material choice in the ©
plant in accordance with claim 7.

The method for separating a profiled foil is carried out using a rotating
separation foil which forms a planar surface with a circular periphery.
The separation foil is rotated about the circle center and in the plane,
the foil plane, which is spanned by the surface. The periphery is
brought into contact with the profiled foil by the execution of a relative
movement. In this, through abrasion, material 18 removed and a
separatioh gap is produced in the profiled foil. Material is largely

removed from the profiled foil only.

The separation foil can — in comparison with the metal strips of which
b the profiled foils are manufactured — be relatively thick. It can be a thin
sheet metal which is several tenths of a milimeter thick. Whereas the
profiled foil can be manufactured of a plastic, the material choice in the
separation foil is restricted to metals for practical reasons. In pleated
plastic foils the separation foil is advantageously thinner than the foil to

be separated.

Subordinate claims 2 to 5 and 8 to 10 relate to advantageous

embodiments of the method in accordance with the invention and of the




separation foil is restricted to nmetals for practical reasons. In pl edt/ethN 2004
plastic foils the separation foil is advantageously thinner than the foil

to be separated. Subordinate clains 2 to 5 and 8 to 10 relate to

advant ageous enbodi ments of the method in accordance with the invention

and of the 2 7 JAN 2004 -3 plant in aerdance with the invention
respectively. Claim6 relates to a use of the nethod. In the follow ng the
invention will be explained with reference to the draw ngs. Shown are:
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with the mvgrﬁ of, 2 details pertaining to a plant in accordance with
the invBAEiQ gﬂﬁb an illustration pertaining to the abrasion process

in the separation of the profiled foil, } Fig. 4 partially a side view of

the rot a?% Qﬂg%ﬂ%%hg\%ﬂe Aventol wall H@@J&S%ﬁﬂ&étﬁzﬁﬂ ffefdriceMy e is carried

along, F corresponding to wth a viewin the direction
of the ragtaljiApsPERBHn Wréh Fig. 4 being a side viewin

Fig. 1 a separation foil which is seen from below, which is
illustrated in a simplification and with which a profiled

foil is separated in accordance with the invention,

Fig. 2 details pertaining to a plant in accordance with the ~

invention,
Fig. 3 an illustration pertaining to the abrasion process in the

separation of the profiled foil,

Fig. 4 pértially a side view of the rotating separation foil with a

representation of air which is carried along,

Fig. 5 . a view corresponding to Fig. 4 with a view in the direction
of the rotation plane, with Fig. 4 being a side view in

accordance with the line IV - IV, and

Fig. 6 a schematically illustrated plant in accordance with the

invention.

Fig. 1 shows the separation foil 1 which is illustrated in a simplification
as a circular disc having the center 10 and the periphery 11. For a

better orientation x, y and z axes of an orthogonal coordinate system are



accorgdance with the line IV - 1V, and Fig. 6 a schematically i
_ _ 1V, . i1 lustr
pl ant in accordance with the invention. Fig. 1 shows the segar ation ?gﬂm foet

which is illustrated in a sinplification as a circular disc havi

center 10 and the periphery 11. For a better orientation X ya\élnggztgies
of an orthogonal coordinate systemar4-2 7 JAN 2004 -4 shown. The arrows |a
and I'b indicate a rotation of the separation foil 1 about the center 10
and a transl ational novenent of the center 10 respectively in the

direction of the y axis._ The L. p. .
separ at sbawmi The ,a$9W6a1%Iqr§i ?Btlé"%ltl%%te’ a gﬁggzlgg(o?ghe%n%}ggggﬁn@gg}rg%t t gfe a
circle I's of the separati ' ' i i £ hi A '
2. A B B L R A R
P f‘t € 3’%%}&81!}\:&@ ke RRFddtOr b st paded, Tardcilhplagd, diamgelyddd ce 2 as
wel | as rrXrng-beam 40. The separation process in accordance wth the
inventi gahe dpdnatdasethe sepagatidndoilal tisrparallolie dhe BaRgierris Hinoval
takes pllace at” point 15. An already produced eparati on . mentari |
gg?s at uipper pe'g:rll’teritﬁoha cirgde dar ol jeraraign ?‘Niqs’esp%lrl el%gﬁnt?%{llrg)l An y
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by z;r r oVEAB QQTﬁ.%api%‘leP& AEr Pﬁgqatmlpﬂéﬁgle%h? (1)3?é %ngﬁgre t% ﬁgr (s:?):llduggl cated
packi ng gont.al 1i 09,6 1R0esS wiflcn YWY prtlyPilhidtearsd, tasni e ghiidingsur f aces
device 2 as well as a fixing beam 40. The separation process in
accordance with the invention is illustrated in Fig. 1 at a time at which
a material removal takes place at point 15. An already produced |
separation gap S1 momentarily ends at this point 15 at the periphery
11 of the separation foil 1. An abrasion, i.e. the removal material, which

is set free there is indicated by arrows 6.

The profiled foil 5 is provided for a layer of a column packing containing
channels 50. Edge lines 52 lie on two parallel surfaces 53a and 53b.
The layer which is formed by the foil 5 has a side edge 54 which extends
in the direction of the x axis. In an edge zone at the side edge 54 the
channels 50 have curved partial pieces 50°. Due to this shaping of the
edge zone it is not possible to use a forming shear in order to cut the foil

S at an arbitrary position.

After the separation of the foil 5 the rotating separation foil 1 is d;'awn
back into a waiting position outside the guiding device 2. The device 2
and the fixing beam 40 are lifted somewhat so that the separated foil

piece can be removed and a new piece of the foil 5 can be advanced in

the x direction (arrow 5a). Then the foil 5 is again fixed with the beam



The | ayer which is forned by the foil 5 has a side '

i‘'n the direction of the x axis. In an edge zone at Sﬂges?gemghgg gzt?ESQNZML
channel s 50 have curved partial pieces 50'. Due to this shaping of the

sdgﬁ zone it is not possible to use a formng shear in order to cut the

oil 5 at an arbitrary position. Aftgr- the separation of the foil 5 the
rotating separation foil 1 is drawn back into a waiting position outside
t he gui ding device 2. The device 2 and the fixing beam40 are |lifted
sonmewhat so that the separated fo
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secured between two cl anping plates 12a and 12b. The one clanping plate

12a is firmy connected to a non-illustrated dri
‘ ( Fiv shaft pof a ;
the ot hepig! 2gpiovss pl part df2b ptamt by eaBs Wmﬂl'bﬁ'@?u W%ﬁ}‘@f&lﬁg 21);2; ezvo’r i
14 for replacenent of the separation foil _ . : ; 9
accordance with the invention can be carried out. The separation foil 1

is releasably secured between two clamping plates 12a and 12b. The
one clamping plate 12a is firmly connected to a non-illustrated drive
shaft of a motor 70; the other clamping plate 12b can be removed
through releasing a screw ring 14 for replacement of the separation foil
1. The clamping plates 12a and 12b are elastically deformable and carry
ring-shaped elevations 13 at the clamping surfaces by means of which
particularly large local clamping forces can be produced. The clamping
force between the two clamping plates 12a and 12b can be further

reinforced through additional, non-illustrated connection screws.

The profiled foil 5, which is pushed in in the direction of the arrow Sa, is
) fixed between the support plate 3 and a clamping device 4; the rotating
separatioh foil 1 prdduces the separation gap 51 in the foil 5. Two fixing
beams 40 with soft pressing layers 45 and the device 2 with the guiding
gap 20 are parts of the clamping device 4 which can be moved up and
down. The motor 70 is advantageously an asynchronous motor which

can drive a shaft up to a speed of about 2000 rotations per minute.

A value between 100 and 500 mm is chosen for the radius of the

circular separation foil 1. The rotation of the separation foil 1 is



1. The clanmping plates 12a and 12b are el astically defornmabl
_ ; _ e and
ring-shaped el evations 13 at the cl anping surfaceg by nmeans of \r/]mi gﬁrfyj JAN 7004

particularly large |ocal clanping forces can be produced [
force between the two clanping plates 12a and 12E can be f-ul-:]tehglraerI "
reinforced through additional, non-ilbustrated connection screws. The
profiled foil 5 which is pushed inin the direction of the arrow 5a, is
fi xed between the support plate 3 and a cl anpi ng device 4; the rot ating

separation foil 1 h ' [ ' : i Xi
e sopimeat bt o B BFRELE R By @ R e R [
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The not or chronous notor which <can drive a
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cySP HiuR090tHe besfiledsfopled intredses @t the ue bet ween 100
and 500 nimI's” chosen %o the radius of the circular separation foil 1. The
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of the ¢ EPALH ERR The separation gap 51 which forns and are
transpor { ge A\Retol 80 Wihen the velocity v is sufficiently large a sharp edged
. separation gap 51 forms, at the flanks of which practically no changes
— for example discolorations — can be determined. The velocity v is set
as low as possible so that a minimum material removal at the
separation foil 1 results. In accordance with experience the peripheral
velocity v is greater than about S0 m /s for a separation foil 1 and a
profiled foil 5 which are both metallic and for which the thicknesses

‘amount to 0.3 mm and 0.1 mm respectively.

In the guiding gap 20 — sce Figs. 4 and 5 — the separation foil 1 is
guided at the periphery 1 1'in the region of a segment-like part 1s

.Without contact on air layers between the flanks of the gap 20 and the
surfaces of the part 1s. A width for the gap 20 is chosen which is about
0,1 to 0.5 mm, preferably 0.15 to 0.25 mm greater than the thickness of
the separation foil 1. Arrows 16, 16’ and 16" represent the air which is
entrained by the surface of the rotating foil 1. The air flow is strongly

" braked in the gap 2. Pressures pL and pr which are greater than the
ambient pressure po arise in the region of the segment-like part 1s. On
the side of the segment-like part 1s on which the air layer is narrower, a

_greater braking of the air flow which is carried along results, which




latter (arrow 6). Wien the velocity v is sufficiently large a shar AN 2004
separation gap 51 forms, at the flanks of which prac?ical?y no chaggggéb?J "
for exanple discolorations -- can be determned. The velocity v is set as

| ow as possible so that a mnimummaterial renoval at the separation foi

1 results. In accordance with experienge the peripheral velocity v is

greater than about 50 m s for a separation foil 1 and a profiled foil 5
whi ch are both nmetallic and for which the thicknesses -amount to 0.3 nm

and 0.1 mmrespectively. In the.quidi 20 - ' -
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1. The air flowis strongly braked in the gap 2. Pressures pi. and PR
which are greater than the ambient pressure po arise in the region of the
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1b — see Fig. 1 — can be executed; a clamping device 4 for the profiled
foil 5 by means of which the latter can be fixed during the separation; a
conveying device 72 for the profiled foil (conveying in the direction of the
arrow 5a); furthermore a control device 9 for an automatic operation of

the plant 7.

The clamping device 4 contains a non-illustrated linear motor for a
lifting mo%.rement by means of which a change of state of the clafnping
device between an open and a closed state can be produced. It also
contains the guiding device 2 (see Fig. 2). The control device 9 is
connected via control lines 91, 92 and 94 to the components 71, 72 and

) 4 respectively.

The separation foil 1 is arranged together with its drive 70 in a casing 8.
A suction device 80 for abraded material is advantageously connected
up via a hose 82 to the casing 8. A sealing of the casing 8 in the form of

brushes 81 is provided.

The method in accordance with the invention is particularly suitable for

separating a profiled foil 5 which is produced by a forming from a



segnent-like part | s there results a centering of the foil 1 in the EaUMﬂ3M£
and thus a contactless guiding through this gap 20. The plant 7 illustrate

in Fig. 6 conprises the follow ng conponents: a drive notor 70 for the
separation foil 5; a linear nmotor 71 which is connected to the drive 70

and by means of which the relative nov@rent 1 b -see Fig. 1 - can be
executed; a clanping device 4 for the profiled foiI 5 by neans of which

the latter can be fixed during the separati on; conveyi ng device 72 for

Furt her nBlenar caiRteBIC HEATER! STRg vfb JiTehE ??Legf%%@?a?%@m@%%wn& ant 7.
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lifting nmeans o hange of state of the clanplng

devi ce b%ﬁ@%ﬂeﬁ@o@m andoarsd aprobetpseel rapabes pn avhickdthd nsalao
cont ai ns e guiding device 2 (see Fig. 2). The control device 9 is

connect edoming asttezots isipussible, 92 and 94 to the conponents 71, 72 and 4
respectively. The separation foil 1 is arranged together with its drive 70
in a casing 8. A suction device 80 for abraded material is advantageously
connected wup via a hose 82 to the casing 8. A sealing of the casing 8 in
the formof brushes 81 is provided. The nethod in accordance with the 7
invention is particularly suitable for separating a profiled foil 5 which
is produced by a formng froma 2 7 JAN 2004




8 planar, netallic material strip, with ridge lines 52 of the profilgngiaN 2004
being arranged on two nutually parallel planes 53a and 53b - see Fig. 1.
This method can of course also be used in cases in which the use of

formng shears is possible. 1 2 7 JAN %904 9 CLAIM5S 1. A nethod for
separating a profiled foil conprising rotating a planar, circular

separating foil in a rotational plane, holding the profiled foil at a
cutting location, noving the rotating separating foil relative to the
profiled f6lHAIMSthat a peripheral portion of the separating foil forns a
cut through the profiled foil, formng a stabilization gap between

opposing stationary walls at the cutting location in substantial alignnment

with the sgparapimethodifbs segkfﬁlﬂi ofiltd 107! dofptiging/1QWALIAS PplaRAC ciEulatdet Ween
the walls which is 0.1 to 0.5 ngr?qgreat_er thar?i-ignt%hipkngsagqu the
separ at i ngseppeting faldns ratational planehboldingathe myofiled £putat rgeytting lesatianyi ng a

segnent of r | eparat i.ng_fQqQil thrtou th tahilJjzati.gn gap so
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prevent contact between the rotating separating foil and the walls. 2. A
met hod accHARNAYIAN, 2aP abativeenyRPPESIE a5tatioRghn gvallsndt ithe Sufiingy ileratign ain
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between the walls which is 0.1 to 0.5 mm greater than a thickness of the separating
foil, and stabilizing the rotating separating foil by moving a segment of the rotating
separating foil through the stabilization gap so that air pressure forms on each side of
the separating foil segment disposed in the stabilization gap and centers the foil in the

gap to prevent contact between the rotating separating foil and the walls.

2. A method according to claim 1 wherein arranging comprises providing a
spacing between the walls which is 0.15 to 0.25 mm greater than the thickness of the
separating foil.

3. A method according to claim 1 wherein the profiled foil and the separating foil
are metallic foils and the thickness of the separating foil is greater than a thickness of
the profiled foil.

4. A method according to claim 1 wherein moving comprises translating the

separating foil along the rotational plane.

5. A method according to claim 3 wherein the rotating separating foil has a
peripheral velocity greater than about 50 m/s, the separating foil has a thickness of
about 0.3 mm, and the profiled foil has a thickness of about 0.1 mm.



3. A nmethod according to claim1 wherein the profiled foil and the
“geparating foil are netallic foils and the thickness of the separat?HQMNZML
foil is greater than a thickness of the profiled foil. 4. A nethod
according to claim1 wherein noving conprises translating the separating
foil along the rotational plane. 5. A nmethod according to claim3 wherein
the rotating separating foil has a peripheral velocity greater than about
50 nis, the separating foil has a thickness of about 0.3 nm and the
profiled f&il hésmathpgia@qméigs totlaih duvhd@ein therprofifedIfsll 18 8kude fdn6a planaet hod
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a holder. 7. A plant for separating a profiled foil by rotating a pl anar,
circular separating foil in a rotational plane and cutting the profiled

foil at a gutti cation. the plant, .C risji.ng a.drive for rotating the
separ ationﬁfoi Iﬂgqlhﬁh%}g%&r ' p?g&ogﬂ%ﬁqlpgylr?tﬁ@%?a_er‘f@B 1S _g&“ﬁw t he
drive for failvinngrdtitoral §fankefdf@itingahd préfled 0id 2 ki dadtidgOlokatide td pMat t O

each other, a holder for fixing the profiled foil at the cutting |ocation,

first andyeRmRE agdiive fox rotating dbe rsgparation: &eil apthe: cuiting doeasipnng dinear

tabilizat t ' [ ich is Q.
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so that, durjng operati of the plant, alr pressure forns on each side of
t he separ a?‘q‘#ég‘f‘@ﬁ} @éﬂ%@n?@?ﬁ“&%%?ﬁ%éﬁ”@nd%n&nﬁ stabplization gap
' between them at the cutting location which is in substantial alignment with the

separating foil, a spacing between the waills being 0.1 to 0.5 mm greater than a
thickness of the separating foil so that, during operation of the plant, air pressure
forms on each side of the separating foil segment in the stabilization gap and centers
the foil in the gap to prevent contact between the rotating separating foil and the
walls, a conveyor for moving the profiled foil to the cutting location, and a control

device for automatically operating the plant.

8. A plant according to claim 7 including a waiting position for the separating
foil spaced from the cutting location, wherein the linear motor moves the separating
foil along the stabilization gap between the cutting location and the waiting position,
) and wherein an end of the gap proximate the waiting position widens in a direction
towards the waiting position to prevent contact between the separating foil and the
walls when the separating foil is moved from the rating position to the cutting

location.

0. A plant according to claim 7 including first and second clamping plates for
releasably securing the separating foil to a drive shaft of the drive, the first plate being
immovably connected to the drive shaft and the second clamping plate being

removably connected to the drive shaft.



the foil in the gap to prevent contact between the rotating separatiidg SaN 1004
and the walls, a conveyor for noving the profiled foil to the cutting

| ocation, and a control device for automatically operating the plant. 8. A
pl ant according to claim7 including almi ting position for the separating
foil spaced fromthe cutting |ocation, erein the linear notor noves the
separating foil along the stabilization gap between the cutting | ocation
and the waiting position, and wherein an end of the gap proximate the

wai ting podf-ti oA maslcassording tad¢laim 7 ineludingva hoissing) evhergin ithgydpos and the t o
prevent copntact. b en {.he separating.foil and.the walls.wh he
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for releasably securing the separating foil to a drive shaft of the drive,
the first e Wchendgvice imBvridommuncationavith thethousiog faraembuing therdfrome

second cl aqmi: | at e i.n r enovapl ted to the drive shaft. 2 7
JAN 2004 1 @M?cgﬂ%egggBW%&afﬁeﬁﬁoﬁ?#éﬁi ncl udi ng a housi ng, wherein
the drive and the separating foil are disposed in the housing for
receiving material abraded during separating the profiled foil, a seal

seal i ng anli-nt efAjrdantgecardingiie gisimd Otwhsmein the seak compgises bawsliesa sucti on devi ce
in fluid communi cation with the housing for renoving therefrom cuttings
produced during separating the profiled foil. 11. A plant according to
claim 10 wherein the seal conprises brushes. 1




