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 sub ﬂ}? td ] ve been known for
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phase devibesdadrbattade direxaedoloed ostbtamporaated apaatiorequi red. This results in an
average speed that corresponds to the speed of paper introduction and

equal s the operation speed of a continuously working device. Because these
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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
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devi ceatptime. pefore 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 nechanical neasures it
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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, i.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
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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

conpri ses 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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satisfactorily at a speed of at least about 120 meters per minute (m/min), preferably at least
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.

If 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 at es
t he necessary spreading of the 4 novable tubes fromthe difference in
forward notion. Furthernore, the controller determnes the continuous web
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steps are well known to the skilled person in this field and do not require

any f urtnamtedspnaliaeresty. Al so, 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
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of the emsuAng.ng 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. 5is a
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the devhcigvertidntif#lkehted withgeRrdke tediaathggnbodi ment of the invention will
be illustrated further in detail wth reference to Fig. 1. For this purpose
the main part of the invention, the buffer region 110 of the lateral

separ at i j i Sl Bl [ 12 Aad S L] t
cchorat I TatoE S pERARE 2Py e oY GBS st o R del B coHGhE BB, i na
separ at iim@ndogl readi ng device (not depicted in Fig. 1) is positioned prior
to the buffer region 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
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the | ower side. Subsequently, both partial webs are fed to the respective
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i ntroduced paper, is not to be initially separated longitudinally, it goes
wi t houtthe gytinager is Rat subjgicimafer efzthe prspent iventior het kpewadpithestag pf B aflsed;  of
course, one has to waive the higher throughput. In Fig. 2 the node of
operation of the inventive lateral separation device is illustrated. At the

inl et 22helilRodiRE€ paved iLbtREPE inilY deparafellOehiraihally e gGapsithowebuyifpves past
the read heads 222 and 224, this being effected by the continuous drive 225
with a bhplcady eme hgdl efghginyenive depirermashee wesl; ¢fsovtsayeneds to waive thohkigherudi nal
and edqﬁrﬁ&hé%ng devi ce 250. The nmerging of both partial webs takes place
at 225. 1nebutfers 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 mis. The nerged partial webs are then
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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 effects 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
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cutting device phase 620 follows, where it is separated into two parti al
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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, (1l) 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, wherein the buffer region (110) conprises
at |east one tube group (120; 1FATENTICEAMMS ubes (121, 122; 151, 152) that
are novable relative to at |east one third tube (123; 153) of group (120;
150) in the direction perpendicular to the web, wherein tube group (120,

150) i s].ar r apgase REHEIRR I RERARS ofPAHESHs SHtigthd: h tubes (140, 142) and
the discontinuously driven web fee 130) 1n order to forma doubl e turned

web | oop of (Dvapirgbingrodeetipmreginhevith at leaseoneanogtinualstyeomdisvoutibgoustyalrives t ance
bet ween t he tglges f lt he tube group is controlled by a controller connected
to the contiW f}g}p@'r&l “@i scon- tinuously driven web supply roller and the
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two tube groups arranged laterally reversed in the buffer region, each of

whi ch can pr@dessutting device pentgiaingra augting m@ansDed ce according to claim 1,
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conprising: (1) a paper introduction region w east one continuously
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the tube group is controlled by a controller connected to the continuously or discon-
tinuously driven web supply roller and the discontinuous forward motion character-
ized in that the device comprises two tube groups arranged laterally reversed in the

buffer region, each of which can process one of the paper webs.

2. Device according to claim 1, characterized in that the device is capable of simultane-

ously processing two webs arranged on top of each other.

3. Device according to any one of claims 1 to 2, characterized in that none of the tube

groups comprises a driven roller.

4. Device according to any one of claims 1 to 3, characterized in that the paper lead-off

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

5. Device according to any one of claims 1 to 4, characterized in that the cutting means is

a pendulum knife.



(I'1'l) a cutting device containing a cutting neans, and (IV) a paper |ead-off
region with discontinuous web forward notion, wherein the buffer region
(110) conprises at |east one tube group (120; 150) with two tubes (121,
122; 151, 152) that are novable relative to at |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 merger region with
tubes (140, 142) and the discontinuously driven web feed (130) in order to
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and the discontinuously driven web feed (130) in order to form a double turned 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, and

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

erably at least 160 mm/minute and, in particular 180 — 210 m/minute characterized in

that the device comprises two tube groups arranged laterally reversed in the buffer re-

gion for processing one of each of the paper webs.

7. Method according to claim 6, characterized in that two webs arranged on top of each
other, that are preferably formed by the continuous or discontinuous longitudinal sepa-

ration of one, are processed simultaneously.

8. Method according to one of claims 6to 7, 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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