LATERAL SEPARATI NG DEVI CE FOR PAPER WEBS The present invention generally
relates to a |lateral separating device for paper webs and, in particular
to a device in the buffer region of the lateral separating device where the
paper web or the paper webs are prepared for the discontinuous forward
notion and are subsequently cut. These cutting devices have been known for
sone tinme. They are IATBPRXLSHAAYATINGDEMIAE QR BXRER &dERaper webs such as
those that are required by |larger conpanies in the finance or insurance

i ndustry. These are high perfornance paper processing lines that typically
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the introduction of the paper into the cutting device. |In order to conduct
a safe lateral paper separation with sufficient quality for all purposes
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at different speeds at the location of the lateral separation device or experiences different

phases of movement. Next to a phase of constant speed that may be short or even absent

during practical operation, phases of acceleration as well as a phase of braking to a complete

stop are also required. This results in an average speed that corresponds to the speed of paper

introduction and equals the operation speed of a continuously working device.

Because these high performance paper processing lines should operate mostly continuous and
without interruption, measures must be taken to accumulate the paper web in a certain region
of the processing line or the cutting device (braking or stopping phase) in order to reduce the
accumulated material subsequent to the effected lateral separation during an acceleration
phase and to continue with normal motion (constant speed). When doing this one has to
ensure that the acceleration phase does not last too long because ruptures of the paper web

could occur.



web through a | oop directed upwards. The web retardation of a device for
cutting paper webs described in EP 1 268 329 and WO 01/66448 relies on the
above principle. It is unsatisfactory for these known devices that the
accunul at ed paper web is unguided for a nonent and because of this it can
make uncontrol |l ed novenents upon subsequent acceleration. A further
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W thout to ch tension ctually being in contact with a mechanical guide
nmeans at Wgﬁth??%}leasﬁ)oig%%ta‘?ﬁ%&?rgs't he invention this object is solved while
at the same tine avoiding the disadvantages of the state of the art by a
first enbodi nent of the invention.according to claimil., Preferred
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inventive nmethod include the features of clains 8 to 10. Applicant's
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prior to being In uce ateral separatin Ice. For this
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device, i.e. before entering the buffer region of the device, which cuts the

paper WA iHemachi ne direction and produces two paper webs arranged on top
of each other of half the width of the paper web. By nechanical neasures it
is ensured that that both partial webs run synchronically so that their
further priotesfing fostoipet dbthe isvemtibt &nelbersi devicBulybesinetht pyper abtihgpided i al
webs are, gui dcad to.the buffer region. There the webs are s| owed down .
i ndependEETy dBIPIGAE GGHR HaTOMR g WERMHALPRY RO RGEIMR M OEEdR spuect vt n
order t o, anthdRdd ¥uRERRER af dIAILSU AR & dlRNI il ARlonSRRADRLL RGARY MRl t 1S
necessary to I1ntroduce both formed partial webs sinultaneously into the
cutting etethe emnotime hgoidimg theitliskdigntages of the state of the art by a first embodiment of the
Invention according to claim 1. Preferred embodiments include the features described in

patent claims 2 to 6.

The invention also relates to a method for the lateral separation of fast moving paper webs
having the features of claim 7. Preferred embodiments of this inventive method include the

features of claims 8 to 10.

Applicant’s investigations leading to the present invention have demonstrated that it is
actually possible to increase the turnover of such a processing line even further by employing
wider paper webs that are separated longitudinally prior to being introduced to the lateral
separating device. For this purpose the paper web is initially introduced to a longitudinal
separating device, 1.e. before entering the buffer region of the device, which cuts the paper
web in machine direction and produces two paper webs arranged on top of each other of half
the width of the paper web. By mechanical measures it is ensured that that both partial webs
run synchronically so that their further processing can be done simultaneously. Subsequently,
both partial webs are guided to the buffer region. There the webs are slowed down

independently of one another and accumulated and again accelerated.



devi ces. Wen doing this the problem nust be solved that the device for
accunul ating the paper web in the buffer region of the processing |ine
cannot serve both partial webs at the sane tinme and would therefore have to
be provided twice, thus leading to a significant additional effort for its
design, this not having been cost-effective for devices of the state of the
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paper |ntroduct|on regi on optlonally i ncludes a | ongitudinal separation

devi ce wltthba cutting nmeans that is arranged at the desired |ocation of
separation, typically in the mddle of the device, the exact position of
the cutting neans being finely adjustable. The region for the paper
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moved forward. In this case the difference in length of the lower and upper paper web is

compensated by the buffer.

In general the present invention offers a device and a method for the lateral separation of
paper webs, comprising a paper introduction region, which optionally may include a
longitudinal separation device for longitudinally separating the paper web into two partial
webs, a buffer region, where at least one web is prepared for the discontinuous forward
motion, a controller, a cutting device and a paper lead-off region. The paper introduction
region optionally includes a longitudinal separation device with a cutting means that is
arranged at the desired location of separation, typically in the middle of the device, the exact
position of the cutting means being finely adjustable. The region for the paper introduction
comprises the driven web supply roller(s) for supplying the paper web or the partial paper
webs. The paper introduction region is positioned at that location of the processing line where
— depending on the specific embodiment — the original paper web is introduced or at the exit
of the device for the longitudinal separation of the paper web, where both partial webs are

introduced for further processing.



i ntroduced for further processing. 3 The buffer region that is arranged

bet ween the paper introduction region and the paper |ead- off region
conprises one tube group with two tubes that are novable relative to at

| east one third tube perpendicular to the web. The tubes of this group are
nore |ike tubes or tubular surfaces on which the paper web glides. This
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about 160 m/min and, in particular, in the range of about 180 to 210 m/min. The term “about

used in this context is meant to designate a deviation range of + 20 %.

A speed in the latter mentioned range allows for a cutting frequency of about 40000 cuts per

hour during operation, the use of two webs bringing this to twice the number of documents.

[f the processing line has an upstream longitudinal separation device, the above mentioned
device must be present twice in the buffer region, one for each partial web. According to the
invention this is solved by arranging a laterally reversed but otherwise identical tube group,
which also comprises at least three stationary tubes, adjacent to the first group, so that the
carrier means to which these tube groups are attached are arranged symmetrically to the plane

and each encompasses an angle of about 75 ° together with the paper web.

The controller is connected to the continuously or discontinuously driven web supply roller

and the discontinuous web forward motion and calculates the necessary spreading of the



The controller is connected to the continuously or discontinuously driven
web supply roller and the discontinuous web forward notion and cal cul ates
t he necessary spreading of the 4 novable tubes fromthe difference in
forward notion. Furthernore, the controller determnes the continuous web
forward speed (for the continuous forward notion) and initiates the
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paper pieces in a stack for packaging purposes. However, these further
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any furth zuﬁ??hﬁﬂﬁ%&%@ﬂyAlso’ they are not part of this invention. A
general advantage of the-present invention is the possibility to process
paper webs
The continuous or discontinuous web supply is accomplished by two adjacently positioned
driven rollers that are located before to the buffer region. The discontinuous paper forward
motion is accomplished by the driven rollers in the web lead-off region following the buffer

region.

A piece of paper passing the lead-off device after lateral separation is not processed further
and will now, for example, be placed alone or with other separated paper pieces in an
envelope or is collected together with further separated paper pieces in a stack for packaging
purposes. However, these further steps are well known to the skilled person in this field and

do not require any further explanation. Also, they are not part of this invention.

A general advantage of the present invention is the possibility to process paper webs
continuously with high throughput. A further advantage is that the synchronized forward
motion mechanism does not affect the whole web but only the accumulated parts of the paper
webs. This means that smaller masses need to be accelerated and decelerated, this making the

use of engines with lots of power and large torque obsolete even though the discontinuous



continuously with high throughput. A further advantage is that the
synchroni zed forward notion nechani sm does not affect the whole web but
only the accunul ated parts of the paper webs. This neans that snaller
masses need to be accel erated and decel erated, this making the use of
engines with lots of power and | arge torque obsol ete even though the
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allows for stopping the cutter ter each separation. An 1 nportant advantage

of the dellbeefacrppoignbe twter hber qagkntfaonions t hat the paper webs are guided
at any point intime, i.e. they always have contact to sone rollers or
tubes, whether driven or not, over the whole |length of the accumul ated

mat eri al Anhhipdrth@@adSartfeto MBL d&NceRYbRITg STROMVEARS, @Ek};&t aRSibeswéiale t he

webs do not get an opportunity for any undesired crinkling or rupturing.
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of the operating principle of the inventive device. Fig. 3 shows a

schenmat i ¢upteprgesent ati on of the controlling principle of the inventive
device. Fig. 4 is an enlarged representation of a paper buffer. Fig. 5is a
di agram of the tinme response of the various roller drives, and Fig. 6 is a
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the device. In the followng a preferred enbodi ment of the invention wll

be il | ustheaneentionns Rleptrited wethapferengg trdrpwfrgsence to Fig. 1. For this purpose
the main part of the invention, the buffer region 1 10 of the |ateral
separation device conprising tube groups 120, 150, is illustrated
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separating and reading device (not depicted in Fig. |I) is positioned prior
to t he buhfeHo}-egi on 110. The paper web introduced from

Fig. 2 shows a schematic representation of the operating principle of the inventive device.
Fig. 3 shows a schematic representation of the controlling principle of the inventive device.
Fig. 4 is an enlarged representation of a paper buffer.

Fig. 5 is a diagram of the time response of the various roller drives, and

Fig. 6 is a schematic representation of an inventive change in direction of the web in the

device.

In the following a preferred embodiment of the invention will be illustrated further in detail
with reference to Fig. 1. For this purpose the main part of the invention, the buffer region 110
of the lateral separation device comprising tube groups 120, 150, is illustrated schematically
according to a first embodiment in Fig. 1. A longitudinal separating and reading device (not
depicted in Fig. 1) is positioned prior to the buffer region 110. The paper web introduced from
the left is cut longitudinally, thus forming two partial webs; the web half in front is guided
over the paper merger region with tubes 140 and 142, the specific arrangement of these
leading to the positioning of the paper webs on top of each other. The same device is located
laterally reversed on the lower side. By means of tubes 141 and 142 the rear web half is
guided to the lower side. Subsequently, both partial webs are fed to the respective buffer

region 110 by means of the drive shafts 144 and 145. The upper buffer region comprises two



the left is cut longitudinally, thus formng two partial webs; the web half

in front is guided over the paper nerger region with tubes 140 and 142, the
specific arrangenent of these |eading to the positioning of the paper webs

on top of each other. The same device is |located |laterally reversed on the

| ower side. By nmeans of tubes 141 and 142 the rear web half is guided to
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course, one e
operation of the inventive |ateral separation device is illustrated. At the
inlet 220 the unseparated paper web is introduced The paper web noves past

the read lhégdatrodioed papgr st tq by Witdlysgpaspiedlangudipalivdt easatyihesteyig ve 225

with as - - ' t : it udional
and edgeq@ﬁ??ﬁ&ﬁ%ﬁgyﬁgghgﬁg?m?%QER%%gﬁﬂgﬁng&éggﬁ%géﬁﬂ?a S&gﬁgb?a éggg%ace
at 225. lthroopfiguers 260 and 270 the respective buffering of the partial webs
takes place, the forward notion being effected by driven rollers 265 or 275

that can nove the paper webs up to 6 nmis. The nerged partial webs are then
lateral | y,¢ 20 £8aD¥f ofesti AETTIHL M@E&Weﬁ%e%@%ﬁ%ﬁfi%ew& hs iq’lfu_gtreﬁgtg gifiect s
t he supply the sections. Fig. 3 shows the controller principle of the
i nvent i vanlde1(cthe uitdepacentt papkr wemisrintrodicedinlile p8PE& web moves past the read heads
222 and 224, this being effected by the continuous drive 225 with a speed of up to 4 m/s.
Then the web is conveyed to the longitudinal and edge cutting device 250. The merging of
both partial webs takes place at 225. In buffers 260 and 270 the respective buffering of the
partial webs takes place, the forward motion being effected by driven rollers 265 or 275 that

can move the paper webs up to 6 m/s. The merged partial webs are then laterally separated by

the pendulum knife 280 before pull-off 230 eftects the supply of the sections.

Fig. 3 shows the controller principle of the inventive device. The central controller unit 300
controls and regulates the forward motion of the paper webs that is effected by the various
drives 301, ..., 309. The paper web enters the device at entry 330, passes read heads 332 and
334 and is separated laterally at 350. The merging of the partial webs takes place at 355. In
buffer 360 the partial web is then accumulated and collected by the forward feed and fed to

the pendulum knife. Lead-off 330 removes the paper sections from the device.

In Fig. 4 a part of the inventive device in the buffer region is enlarged. One recognizes the at

least three tubes of a tube group, two of them, tubes 421 and 422, protruding perpendicularly



controls and regul ates the forward notion of the paper webs that is effected
by the various drives 301, ..., 309. The paper web enters the device at
entry 330, passes read heads 332 and 334 and is separated laterally at 350.
The merging of the partial webs takes place at 355. In buffer 360 the
partial web is then accunmul ated and collected by the forward feed and fed to
t he penddtoumbkdifiec. Theddbasfchn B8havedelong thdwiigameanssieot Bomstubcrsom aﬂnmgdévi ce.
In Fig. 4 a part, of .the inyentjve device in the buffer re ion S en
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421 and 4128@ﬂel@f0@§4uﬁmﬂ@ dpieE PRNEE fbanhbit of thef Juade pibe: 4ABVvik past of Bgchdihemotan be
noved al ong the gui de neans 420. Both tubes are arranged on a novable guide
pi ece 429¢piTiae) gal wq@m@émsl‘}lsl Bb/smﬁanm’ébﬁlwl@rt@emélogmfd@ REEIGIS 420 i n
def| ect Oér?l?él(f)ed tggggn Ce{pléve A{Zﬁa uﬁ)o §isu Yn?g nt 0\(/)\%1‘86? i%ﬁbegg2 ci%f’zﬁx is part of

an engin Wer's gear ns“of “belt 412
t he noti eAmebilé hﬁbe&@ghsﬂﬂtabﬁed fortRO &R i ®hahel @k 1§aome@med42@1cﬁ musrmgkf ecti ng
t he movenent of tubes 421 and 422. The immobile tube 423 is attached to the
front si déaghadél the tiear sids papel Ryegspssths@mswhi ch in turn is attached to the
rear side panel by cross beans. Fig. 5 is a speed diagramof the forward
notion of the paper web(s) in the inventive device, wherein tine is the

X- coor di mgt & i{ & spard MizgRdn bh chefpredd ntivhef yheqrpedivetat ein(thdinsentjve dEkizeredi an
value of the forward notion (dashed line) results fromthe digcontinuous
movenent vﬁwr@elhameflw\mrwomwsrﬁm(mmapd rdaerﬁérye%ﬁdhft weogeinagn(ing x Ale prpisp
buffer ( ge of
t he pap e?Q%EEFF%QBﬁQQ?hg£§%$@§h§%8? ge%ggﬁ%ﬂ{%ggﬁfggggﬁéfH&Whﬁgwﬁgz%gphase
610 t he papeard wetion Gultink) amicthe sajpardttedpapdf beffergdsheddotdielind)ongi t udi nal
cutting device phase 620 follows, where it is separated into two parti al
webs. Both partial webs are nerged and introduced to the buffer phase 630.

At the epd k}}éfJa%ou%gﬁa«gé@oﬁrﬁQ 543@ é@fftﬁ{]gispema @meqnvérﬁivgfdtg\%é%%

|n|t|at|ng ast 640 |s p he paper web 1s separated
into i ndul\l/usduaﬂ Inebd ﬁmnphz(sd@wmtmxﬁ@)ar wil¥ tshititl noheepoatéxA ftaf pastieg dleove
specific description di ns are obvious ta those ed in the
art. Hencdlphiasayye rﬁ%ﬁ%ﬁc 30 Hh? &5 Hiheaamsied lmoetwarr@waﬁ e{b

appended po&f Rirf®-wedbs are merged and introduced to the buffer phase 630. At the end of buffer
phase 630 the lateral separation is effected, initiating the last phase 640. In this phase the

paper web is separated into individual sections (documents).

Within the context of the above specific description many modifications are obvious to those
skilled in the art. Hence, the scope of protection is determined by interpreting the appended

claims.



PATENT CLAI M5 Device for the | ateral separation of paper webs, conprising:
(1) a paper introduction region with at | east one continuously or

di sconti nuously driven web supply roller, (IT) a buffer region, where the
web is prepared for the discontinuous forward notion, (II1l) a cutting
device containing a cutting nmeans, and (1V) a paper |ead-off region with

di sconti nuous web forward notion, characterized in that the buffer region
(110) conprises at |east one tube grou &120' 150) with two tubes (121,
122; 151, 152) that are novable r 3@‘&9 LAIMS | east one third tube (123;
153) of group (120; 150) in the direction perpendicular to the web, wherein
tube group (120, 150) is arranged between the paper nerger region with tubes
(140, 142) abdvichéordhsbombl sepausoyolisapeewebweborhpedng:130) in order to forma
doubl e turned web IooF of .vari abl e, qugth, wher ei n t]he I.en%lt.h det er m ned by
the di stance Héf RaRSE NifpRCpmhELIQWiRE! IFihangrulnup eIt andife] U@aowﬁxy driver
controller cowggg&lﬁgy}ﬂletr’he continuously or discontinuously driven web
supply roller an he di sconti nuous forward notion. 2. Device according to
claim1, char éddrebuffedegiontviate theevabay popaicd foathaldiseomtfnuoss frrivaaheotsl, y

processing t bs arranged on. top of .each other. 3. Device according to
claim 2, cha\rlvglg\t[)\grcflglé’& CﬁﬁgFﬁa?taF’H@p%%‘W%gemE%?? es two tube groups
arranged | at e(igh)lapap@Messed rédlod AahchBinio8WeB forfashmdtiowhi ch can process
one of the paper webs. 4. Device according to any one of clains | to 3,

char act er i zedchanadtérezed o et die bulier tegiva (1 {0)epwrisengir¢aseenctutie gweap Pyl er. 5.

Devi di,pg t. i | 4. ch terj. in that th
paper 1 oad-of 10 ulh B uBRee 2L ER1 8T iahebire NP BE PR R s e on
of the paper wWweR3$12%.15PeM GEuRCICO! B50)Gn R ERYLANErBénded B the W&b, Wherein

characterized in that the cutting neans is a pendulumknife. 9 7. Mthod
for the | ater &ibegepur@LV.0 0 fs dreaged briweerothe pappaprseerieBion dGHPbes (do. (1) a
S?ipsre ni ntr Odu?ﬁi)oarﬁd rtﬁegéigpon 1}1{[1&5?}; drli\?e%sv%ebofrégd &%BS imnéjragrstlo%oprﬁ a ioﬁb (e)rtlttlringau ously
web loop of variable length, wherein the length determined by the distance between
the tubes of the tube group is controlled by a controller connected to the continuously

or discontinuously driven web supply roller and the discontinuous forward motion.

[\

Device according to claim 1, characterized in that the device is capable of

simultaneously processing two webs arranged on top of each other.

Device according to claim 2, characterized in that the device comprises two tube

(US]

groups arranged laterally reversed in the buffer region, each of which can process one

of the paper webs.

4. Device according to any one of claims 1 to 3, characterized in that none of the tube

groups comprises a driven roller.

5. Device according to any one of claims 1 to 4, characterized in that the paper lead-off

region comprises a driven roller for the web forward motion of the paper webs.

0. Device according to any one of claims 1 to 5, characterized in that the cutting means is

a pendulum knife.



web supply roller, (I1) a buffer region, where the web is prepared for the
di sconti nuous forward notion, (l111) a cutting device containing a cutting
nmeans, and (1V) a paper |ead-off region with discontinuous web forward
notion, characterized in that the buffer region (110) conprises at |east one
tube group (120; 150) with two tubes (121. 122; 151, 152) that are novable
relative7to aMetheddtr hadatédal segharatiohef [ch&Ine hid)ngopapyr oup, doddPisink50) in the
direction perpendicular to the web, wherein tube group (120, 1501}, i S
arranged bet mﬁb%p%n?én}s@&é?tl%ﬁeg&n WighRdeAshP R RISk Ofdisconipyous it vsa

di scont i nuous|yy, didyerieeb feed (130) in order to forma double turned web
| oop of variable | é)ngt h, wherein the | ength determ ned by the distance

bet ween the tlikesutfef rédien, wlizee e owed 15 prepart fal thedisbyntmuoonforwhidenottmnnect ed

to the contin sly . or, discontjnuously driven b supply roller and the
discontinuousaﬁg?ﬁé?ﬂgﬁ%YWSﬁ@“mQH@EWH@’EiWeTﬁemgﬁvice is operated with a web

supply speed @f) @hap&ask-dif i A kRconBRBLEREb Al hedss, 160 i mi nut e
and, in particular 180 - 210 mim nute. 8. Method according to claim?7,

char act er i zedchamctdnzed innbatbbduter mpgped ! Uh coopriefs a deist orstthbe gromhat20ar e
preferably fo d. t he, cont i u r .di scontinuous | ongitudinal .

Depar arion of Iond it Ependelai2eT s iisahBaTEY yrovabie pufhatbat iR e ghins
claim8, charggterizessydr dha (1122,91 %ﬁfvr% 18 dHeERIT K@ SeddVR1dr4b/he 3B UPISerein

arranged laterally reversed in the buffer region for processing one of each
of the paper tubelggupld20.N8Ohtsdrraogest bhitweent the pager ofergdrapgion withgubes (140,

characterized, jyn that none.of the,tube grou onprises a driven.roller and
tho paper | ealiBend Risglian ugpiout s S SR pgr Papoeaf Tofn g Ui ribichr o
notion of thewpRRRp MMRASabIVIRLE, Wheheén GlélidigRYddtBaited By Heefi@imRIb¥twieen
pendul um kni fe suited as a deflector. 10 '

the tubes of the tube group is controlled by a controller connected to the continuously

or discontinuously driven web supply roller and the discontinuous forward motion,

and wherein the device is operated with a web supply speed of at least 120 m/minute,

preferably at least 160 mm/minute and, in particular 180 — 210 m/minute.

8. Method according to claim 7, characterized in that two webs arranged on top of each
other, that are preferably formed by the continuous or discontinuous longitudinal

separation of one, are processed simultaneously.

9. Method according to claim 8, characterized in that the device comprises two tube
groups arranged laterally reversed in the buffer region for processing one of each of

the paper webs.

10.  Method according to one of claims 7 to 9, characterized in that none of the tube groups
comprises a driven roller and the paper lead-off region comprises a driven roller for
the web forward motion of the paper webs, wherein the cutting means is preferably a

pendulum knife suited as a deflector.
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