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(57) Abstract: A sheet stacking device (10) for
forming a stack of subsequent sheets, wherein
in operation a sheet follows a transport path
from a sheet supply to a receiving plane on
which the stack of subsequent sheets is formed,
the sheet stacking device comprising: a rotat-
ably arranged flipping element (22, 23), com-
prising a slot (26, 27) at its circumferential
edge for accepting at least a portion of a sheet
to be stacked, configured such that, in a first
rotation zone, the rotatably arranged flipping
element is able to accept the sheet from the
sheet supply into the slot and, in a second rota-
tion zone, the sheet is conveyed out of the slot
onto the top of the stack of subsequent sheets
on the receiving plane; a closed-loop shaped
friction element (28, 29) moveably arranged on
the rotatably arranged flipping element, such
that the closed-loop shaped friction element is
controllable to move into one of a first radial
position and a second radial position, such that
in the first radial position, the closed-loop
shaped friction element does not apply a fric-
tional force to a sheet in the transport path and
such that in the second radial position, the
closed-loop shaped friction element does apply
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Sheet stacking device

FIELD OF THE INVENTION
The present invention is related to a sheet stacking device for forming a stack of

subsequent sheets and to a printing system comprising such a sheet stacking device.

BACKGROUND OF THE INVENTION

A typical example of such a sheet stacking device is known from US patent 5,065,997. This
known device comprises a pair of disks which have been mounted onto a driven rotation
shaft. Each one of these disks comprises a pair of acceptance slots, as well as a pair of
friction elements. During the course of a cycle, incoming sheets may be accepted into the
slots that have been made in the disk. If applicable, the incoming sheets have already
sustained an initial lateral registration course and are conveyed into a slot by means of an
input clamping arrangement. An accepted sheet is conveyed onto a receiving plane during
part of the revolution, after which the friction elements will convey the sheet against a stop
during part of the revolution.

A disadvantage of this known device is that, in use, it is not sufficiently precise in producing
accurately formed stacks. In use, it regularly happens that sheets stacked by the known
device fail to end up in an orderly manner on the stack formed on the receiving plane.
Deviations in the orientation of sheets relative to one another and relative to the reference
planes are highly undesirable, particularly if the stacks are to be further post-processed,

such as in binding applications.

SUMMARY OF THE INVENTION

The object of the invention is a stacking device for incoming sheets, where the sheets are
accurately stacked in a reliable manner. To this end, a device has been invented according
to claim 1, wherein in operation a sheet follows a transport path from a sheet supply to a
receiving plane on which the stack of subsequent sheets is formed, the sheet stacking
device comprising a rotatably arranged flipping element, comprising a slot at its
circumferential edge for accepting at least a portion of a sheet to be stacked, configured
such that, in a first rotation zone, the rotatably arranged flipping element is able to accept
the sheet from the sheet supply into the slot and, in a second rotation zone, the sheet is

conveyed out of the slot onto the top of the stack of subsequent sheets on the receiving
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plane and further comprising a closed-loop shaped friction element moveably arranged on
the rotatably arranged flipping element, such that the closed-loop shaped friction element is
controllable to move into one of a first radial position and a second radial position, such that
in the first radial position, the closed-loop shaped friction element does not apply a frictional
force to a sheet in the transport path and such that in the second radial position, the closed-
loop shaped friction element does apply a frictional force to a sheet in the transport path.

In the device according to the invention, the registration of incoming sheets already
performed is retained more effectively and there is no additional obstruction to the incoming
movement of sheets. Due to the positioning of the friction elements according to the
invention, a significant improvement is achieved of the alignment of the stacks formed on
the receiving plane. Any further binding processes may therefore form more accurate
documents and the user will experience, also in cases where no further post-processing is
performed, a higher quality of stacks and documents delivered. It shall be clear for the
skilled person that the closed-loop shaped friction element does not necessarily consist of a
closed-loop element. The function of the element is based upon the function of the friction
element, such as the curved friction element as described and depicted herein. It is not

necessary that the loop is closed.

In an embodiment of the present invention, the closed-loop shaped friction element is
controlled to move into the first radial position if the closed-loop shaped friction element is in
the first rotation zone. In the first rotation zone as described here above, a sheet may be fed
into the slot on the rotatably arranged flipping element. Therefore the device in accordance
with the present invention moves the closed-loop shaped friction element into its first radial
position, in which the closed-loop shaped friction element does not apply a frictional force to
a sheet in the transport path. In this retracted position the closed-loop shaped friction
element does not disturb an incoming sheet during its reception into the slot. As a result of
the non-disturbance of the sheet by the closed-loop shaped element the sheet remains its
lateral alignment during its transport over the transport path from the sheet supply via the
rotatably arranged flipping element to the stack formed on the receiving plane, or if a stack

is already formed, onto the top of the stack of sheets.

In an embodiment of the present invention, the closed-loop shaped friction element is
controlled to move into the second radial position if the closed-loop shaped friction element
is in the second rotation zone. In the second rotation zone as described hereabove, a sheet

is expelled from the slot onto the receiving plane, or if a stack has already been formed,
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onto the top of the stack. Therefore the device in accordance with the present invention
moves the closed-loop shaped friction element into its second radial position, in which the
closed-loop shaped friction element does apply a frictional force to a sheet in the transport
path. In this extended radial position the closed-loop shaped friction element is able to apply
some friction on the top of the top sheet of the stack to gently urge this sheet to align
against a stopping member, which limits the motion of the sheet in transport direction
thereby defining an alignment edge of the stack. In its second radial position the closed-loop
shaped element may extend partially beyond a radius of the flipping element of may be

moved completely beyond the local edge of the flipping element

In an embodiment of the present invention, the control of the movement of the closed-loop
shaped friction element comprises a cam and cam follower construction. By means of a
cam and cam follower combination, a simple and reliable construction assures that the
movement of the closed-loop shaped element is synchronized with its position, such that the
effects as described here above are rendered every revolution of the rotatably arranged

flipping element.

In a further embodiment of the present invention, the sheet stacking device further
comprises a cam element which is rotatably arranged on the rotatably arranged flipping
element, wherein the closed-loop shaped friction element is mounted on the cam element.
By mounting the closed-loop shaped element on a cam element which is rotatably mounted
on the flipping element, the application of a cam and cam follower combination enables a
smooth variation between the first radial position of the closed-loop shaped element and the

second radial position of the closed-loop shaped element.

In a further embodiment of the present invention, the cam element is urged into the first
radial position by means of a biasing element such as a spring. This biasing force defines a
passive home position of the closed-loop shaped element during a rotation of the flipping
element. The cam, which may be arranged such that in the first rotation zone the biasing
force is overcome and the closed-loop shaped element is forced towards its second radial
position. It may be advantageous to configure the biasing force such that the effects of the
forces imposed on the closed-loop shaped element and/or the cam element on which the
closed-loop shaped element is mounted as a result of the rotation of the flipping element are

suppressed.
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In an embodiment of the present invention, the movement of the closed-loop shaped
element is actuated by means of an electric motion actuator, such as a linear drive motor or
the like, and such that its motion is electronically controlled. Known servo-control
mechanisms may be applied to implement this motion. Sensors may be implemented to
synchronize the movement with the applicable rotation zones and/or radial positions of the

closed-loop shaped element.

In another aspect of the present invention, a printing device is disclosed, comprising a sheet
supply unit, a printing engine for applying a marking substance to a sheet and a sheet
stacking device according to claim 1. As printing systems reach increasingly higher printing
speeds, it is very advantageous that stacking units as part of such printing systems can
cope with these higher speeds while maintaining or even increase the quality of alignment
of these stacks. The printing system according to the present invention fulfils this

requirement with the features disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view showing a stacking device 10 in comprising a
device according to the invention;

Figure 2 is a schematic perspective view showing a part of a flipping device according to the
invention;

Figure 3 A-D is a schematic diagram showing a flipping device according to the invention
during the reception and expelling of a sheet;

Figure 4 is a schematic side view showing a flipping element of a flipping device according

to the invention;

DETAILED DESCRIPTION OF THE INVENTION

In relation to the appended drawings, the present invention is described in detail hereafter.

Figure 1 is a diagram showing a stacking device 10 in which a device according to the
invention has been mounted. A stacking device 10 of this kind may, for example, be
mounted behind a printer. By coupling a printer's sheet outlet to the entry point of a stacking
device 10 of this kind, sheets from the printer may be stacked neatly when the registration

actions are performed by stacking device 10. A stacking device 10 of this kind may be
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embodied with various output facilities, such as, but not limited to, a pallet output facility for
feeding stacks easily from the stacking device onto a pallet, a binding facility for binding the
stacks together, for example using a plastic strip or another method, in order to maintain the
stack shape also during transport.

Stacking unit 10 as shown in figure 1 receives sheets via sheet inlet 11. A sheet has been
fed in is then conveyed against a registration wall 13 by means of a registration ruler 12. In
the embodiment shown, the transport clamping arrangements of registration ruler 12 have
been formed in such a way that a force is transferred from the clamping arrangement onto
the sheet in the direction of registration wall 13. As soon as the sheet lies against the
registration wall, the force of the clamping arrangement on the sheet will predominantly be
applied in the direction of transportation and to a lesser extent in the direction of registration
wall 13, as sheet deformation may occur if excessive force is applied when a sheet is
conveyed against a registration wall. This may be achieved by embodying the transport
clamping arrangement of the registration ruler with wheels that are more flexible in the one
lateral direction than in the other lateral direction. The moment a sheet lies against the
registration wall, the transport wheel will bend outwards and transfer a force that is
predominantly directed in the transport direction, causing a sheet that has reached the
registration wall to be pushed against the wall without excessive force, thus preventing
sheet deformations.

Because of this first registration action, all sheets enter reversing loop 14 at the same
height. Behind this reversing loop 14, an input clamping arrangement 15 is positioned,
which forms the inlet transport into the module, inside which a flipping device 20 according
to the invention is mounted. This module feeds incoming sheets into a straight stack onto a
receiving plane 21. This receiving plane 21 may be height adjustable, so that the stacking
capacity of the stacking unit may be increased. The stack may be removed from the unit via
an opening hatch or another type of outlet opening 16. Stacking unit 10 may also comprise
means (not shown) to assist a user in removing the stack out of the unit, for example by
conveying the stack out of the stacking unit, in whole or in part. This may, for example, be
embodied as a power-steered drawer, which, after opening outlet opening 16, is conveyed
out of the unit. A stacking device of this kind may be either electronically connected to a
printer so that the timing of sheets may be communicated, or embodied fully autonomously,

where the timing of incoming sheets is detected by the stacking unit itself.

Figure 2 is a diagram showing a device according to the invention. It comprises a receiving

plane 21 and two rotatably arranged elements 22 and 23, which are connected to an
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electrically driven motor 25 and rotation shaft 24. A device may comprise one or more
rotatably arranged elements of this kind. Electrically driven motor 25 may, for example, be
an electric servo motor or stepping motor. The rotatably arranged elements comprise slots
26 and 27 in which an incoming sheet may be accepted in whole or in part from input
clamping arrangement 15. In the position shown in figure 2, rotatable elements 22 and 23
are located in the first rotation zone, in which the leading edge of a sheet may be accepted
into slots 26 and 27.

Mounted pivotably on each of the rotatably arranged elements 22 and 23, cam following
pivot elements 50 on which a closed-loop shaped friction elements 28 and 29 have been
mounted. The cam following pivot elements are biased inwards by means of a spring force,
while a cam engages with these cam following pivot elements such that just before the
sheet is urged against stop 30. By pivoting outward in radial direction of the rotatably
arranged elements 22 and 23, the friction elements do not interfere with an incoming sheet
during acceptance of that sheet in the slot 26, 27, while an urging force is applied during the
urging of the sheet against the stop 30. Note that, for reasons of clarity of illustration the
rotatably arranged elements 22 and 23 have been illustrated partially. In practice, the
rotatably arranged elements 22 and 23 are formed as a full cylinder comprising two slots
and two pivotable elements. By actuating motor 25, rotation shaft 24 is driven in the
direction of arrow B, where rotatably arranged elements 22 and 23, and as a result, also
slots 26 and 27, as well as the sheet accepted within, are conveyed in the direction of stop
30 according to arrow B. During the movement of rotation shaft 24, closed-loop shaped
friction elements 28 and 29 connected to it will exercise a force with a component in the
direction of the stop on the upper side of the sheet that was last deposited onto receiving
plane 21, so that it is conveyed against stop 30. In the description below of figures 4 a-f, the
movement cycle of the device will be described in more detail. It will be understood by those
skilled in the art that, when receiving plane 21 does not contain any sheets, the closed-loop
shaped friction elements 28 and 29 will brush over receiving plane 21.

The embodiment shown in figure 2 furthermore comprises a tool to restrict the freedom of
movement of the edge of any sheets that have already been deposited onto receiving plane
21. This will reduce any curling or other form deformation of the sheet edge, which will have
a beneficial effect on the registration behaviour of sheets conveyed onto receiving plane 21.
In this example of an embodiment, retention hooks 31 and 32 have been mounted, which
have been rotatably attached to the frame end and are bent at the other side, in such a way
that any incoming sheets conveyed from slots 26 and 27 at the level of stop 30 onto the

receiving plane may easily be conveyed under here, whilst the freedom of movement of the
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sheet edge is restricted. The retention force of the hooks onto the sheet edge is
predominantly directed downwards and may, for example, be delivered exclusively by the
hooks’ own weight in a gravity field and/or by means of a torsion spring at the position of

attachment to the frame or by means of magnetic pull.

Figure 3 is a schematic diagram showing a flipping device according to the invention during
the reception and expelling of a sheet. Figure 3A illustrates the device is in its receiving
position, in the first rotation zone. Slot 26 is positioned relative to input clamping
arrangement 15 in such a way that a sheet 40 may be accepted into slot 26. This first
rotation zone may be very small if the rotatably arranged element is halted whilst a sheet 40
is accepted into slot 26. Cam following pivot element 50 on which the friction element 28
has been mounted is in its retracted inward orientation, such that the incoming sheet is not
disturbed. If the rotatably arranged element is not halted, the relative speed of accepting
sheet 40 relative to the rotation speed of the rotatably arranged element will need to be high
enough to at least partially accept sheet 40. Subsequently sheet 40 is conveyed through
input clamping arrangement 15 in slot 26, this is illustrated in Figure 3B. If a sheet 40 is next
accepted into slot 26, the rotatably arranged element may be conveyed further so that the
leading edge of sheet 40 will be conveyed against stop 30 during this revolution. As
rotatably arranged element 22 continues to rotate from this position, whilst the movement of
sheet 40 is halted by stop 30, sheet 40 will be conveyed onto receiving plane 21 as
illustrated in Figure 3C. Here, sheet 40 has been entirely deposited onto receiving plane 21.
Rotatably arranged element 22 may continue to rotate to the first rotation zone in which a
new sheet may be accepted into slot 26 and the cycle can start all over again. A sheet 40
that is deposited onto receiving plane 21, does not yet have the right registration relative to
stop 30 in this case. A sheet 40 may, for example, be left at some distance from stop 30.
Cam 60 is positioned such that cam following pivot element 50 is forced radially outward
such that the friction element 28 engaged with the top of the deposited sheet. As a closed-
loop shaped friction element 28 is now forced beyond the radial circumferential edge of
rotatable element 22, a force with component F in the direction of stop 30 may be exercised
on the upper side of a sheet 40 which has been deposited onto receiving plane 21, so that it
may still adopt the right registration relative to stop 30. This is shown in figure 3D. Closed-
loop shaped friction element 28 must not obstruct the movement of sheet 40 from input
clamping arrangement 15, therefore the cam following pivot element 50 is urged radially

inward by a spring (not shown) such that after passing the cam 60 the pivot element is
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urged inside the circumferal edge of the rotatably arranged element.

Figure 4 is a schematic side view showing a flipping element of a flipping device according

to the invention.

Figure 4 is a schematic side view showing a flipping element of a flipping device according
to the invention. Figure 4 shows in some detail the rotatably arranged element 22
comprising slot 26 for enclosing a portion of a sheet to be stacked on receiving plane 21 on
which a stack of subsequently fed sheets is formed on a stack, registered against stop 30.
Cam following pivot element 50, 51 comprising friction element 28 is forced radially outward

by cam 60 and urged radially inward by spring 65, 66.

Detailed embodiments of the present invention are disclosed herein; however, it is to be
understood that the disclosed embodiments are merely exemplary of the invention, which
can be embodied in various forms. Therefore, specific structural and functional details
disclosed herein are not to be interpreted as limiting, but merely as a basis for the claims
and as a representative basis for teaching one skilled in the art to variously employ the
present invention in virtually any appropriately detailed structure. In particular, features
presented and described in separate dependent claims and/or embodiments may be
applied in combination and any combination of such claims and/or embodiments are

herewith disclosed.

Further, the terms and phrases used herein are not intended to be limiting; but rather, to
provide an understandable description of the invention. The terms "a" or "an", as used
herein, are defined as one or more than one. The term plurality, as used herein, is defined
as two or more than two. The term another, as used herein, is defined as at least a second
or more. The terms including and/or having, as used herein, are defined as comprising (i.e.,
open language). The term coupled, as used herein, is defined as connected, although not

necessarily directly.



10

15

20

25

30

35

WO 2013/068331 PCT/EP2012/071899

CLAIMS

1. A sheet stacking device for forming a stack of subsequent sheets, wherein in operation a
sheet follows a transport path from a sheet supply to a receiving plane on which the stack of
subsequent sheets is formed, the sheet stacking device comprising:

- a rotatably arranged flipping element, comprising a slot at its circumferential edge for
accepting at least a portion of a sheet to be stacked, configured such that, in a first rotation
zone, the rotatably arranged flipping element is able to accept the sheet from the sheet
supply into the slot and, in a second rotation zone, the sheet is conveyed out of the slot onto
the top of the stack of subsequent sheets on the receiving plane;

- a closed-loop shaped friction element moveably arranged on the rotatably arranged
flipping element, such that the closed-loop shaped friction element is controllable to move
into one of a first radial position and a second radial position, such that in the first radial
position, the closed-loop shaped friction element does not apply a frictional force to a sheet
in the transport path and such that in the second radial position, the closed-loop shaped

friction element does apply a frictional force to a sheet in the transport path.

2. A sheet stacking device according to claim 1, wherein the closed-loop shaped friction
element is controlled to move into the first radial position if the closed-loop shaped friction

element is in the first rotation zone.

3. A sheet stacking device according to claim 1, wherein the closed-loop shaped friction
element is controlled to move into the second radial position if the closed-loop shaped

friction element is in the second rotation zone.

4. A sheet stacking device according to claim 1, wherein the control of the movement of the

closed-loop shaped friction element comprises a cam and cam follower construction.

5. A sheet stacking device according to claim 4, further comprising a cam element which is
rotatably arranged on the rotatably arranged flipping element, wherein the closed-loop

shaped friction element is mounted on the cam element.

6. A sheet stacking device according to claim 5, wherein the cam element is urged into the

first radial position by means of a spring.
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7. A sheet stacking device according to claim 5, wherein the cam element is urged into the

second radial position by means of a cam and cam follower mechanism.

8. A sheet stacking device according to claim 1, further comprising an electric motion
actuator for actuating the closed-loop shaped friction element, and wherein the movement

of the closed-loop shaped element is electronically controlled.

9. A printing system comprising a sheet supply unit, a printing engine for applying a marking

substance to a sheet and a sheet stacking device according to claim 1.



PCT/EP2012/071899

WO 2013/068331

1/4




2/4




WO 2013/068331 . PCT/EP2012/071899

3/4




WO 2013/068331 PCT/EP2012/071899

4/4

51

26 ‘ /’(i

65
22
@ 60

35

50

28

|4

~— 30

Fig.4



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/071899

A. CLASSIFICATION OF SUBJECT MATTER

INV. B65H29/40 B65H31/36
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B65H

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

14 March 2007 (2007-03-14)

figure 4

A JP HO1 94345 U (-)
21 June 1989 (1989-06-21)
figures

paragraph [0019]; figures 4a-4f

A EP 0 867 394 Al (KONISHIROKU PHOTO IND
[JP]) 30 September 1998 (1998-09-30)
column 9, lines 33-57; figures

A EP 1 762 523 A2 (OCE TECH BV [NL]) 1,9

A FR 2 760 733 Al (C P BOURG SA [BE]) 1,9
18 September 1998 (1998-09-18)

1-3,9

1-3,9

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

8 January 2013

Date of mailing of the international search report

17/01/2013

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Lemmen, René

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/071899

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 5 803 705 A (KEYES THOMAS C [US]) 1-3,9
8 September 1998 (1998-09-08)

column 5, line 62 - column 6, line 26;
figures

A JP HO6 61857 U (-) 1
2 September 1994 (1994-09-02)
figures

A US 6 331 000 Bl (BESKITT WILLIAM DANIEL 1
[US] ET AL) 18 December 2001 (2001-12-18)
abstract; figures 4-7

A JP HO2 40754 U (-) 4-7
20 March 1990 (1990-03-20)
figures

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/071899
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1762523 A2 14-03-2007  EP 1762523 A2 14-03-2007
JP 2007063020 A 15-03-2007

FR 2760733 Al 18-09-1998  NONE

EP 0867394 Al 30-09-1998 DE 69808981 D1 05-12-2002
DE 69808981 T2 07-08-2003
EP 0867394 Al 30-09-1998
US 6109605 A 29-08-2000

JP HO194345 U 21-06-1989  JP 7016671 Y2 19-04-1995
JP HO194345 U 21-06-1989

US 5803705 A 08-09-1998 CA 2229164 Al 03-10-1998
JP 10279156 A 20-10-1998
US 5803705 A 08-09-1998

JP H0661857 U 02-09-1994  NONE

US 6331000 Bl 18-12-2001 AR 029603 Al 10-07-2003
AR 038671 A2 26-01-2005
BR 9913845 A 12-06-2001
CA 2343765 Al 23-03-2000
CN 1320099 A 31-10-2001
CN 1478710 A 03-03-2004
o 4991016 Al 26-12-2000
EP 1149038 Al 31-10-2001
ES 2326052 T3 29-09-2009
ES 2342314 T3 05-07-2010
PL 198179 Bl 30-06-2008
PL 346560 Al 11-02-2002
RU 2200695 (2 20-03-2003
US 6302393 B1 16-10-2001
US 6331000 B1 18-12-2001
WO 0015530 Al 23-03-2000
ZA 200101330 A 12-09-2001

JP HO240754 U 20-03-1990  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

