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SAME

(67)  There is described a method of processing a
substrate web (W) into individual sheets (S) for the pro-
duction of security documents, such as banknotes, the
method comprising the following steps:
a) providing a substrate web (W) ;
b) inspecting the substrate web (W) to check a quality
thereof;
c) cutting the substrate web (W) into individual sheets
(S);
d) sorting the individual sheets (S) in dependence of re-
sults of the inspection at step b) to produce at least two
types of sorted sheets (S, Sg, S¢), including good sheets
(Sp) meeting desired quality requirements and bad
sheets (Sg, S¢) that are found to exhibit defects ; and
e) processing at least the good sheets (S,), and prefer-
ably also the bad sheets (Sg, S¢), into individual stacks
or reams (R, Ryy) each consisting of a predetermined
number of individual sheets.

Also described is an installation for carrying out this
method.
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Description

TECHNICAL FIELD

[0001] The present invention generally relates to a
method of processing a substrate web into individual
sheets for the production of security documents and an
installation for carrying out the same.

BACKGROUND OF THE INVENTION

[0002] Security documents, such as banknotes, are
produced using dedicated substrate material (be it paper,
polymer or hybrid - i.e. paper and polymer - substrates)
produced by security substrate manufacturers like Lou-
isenthal (www.louisenthal.com), De La Rue (www.de-
larue.com), Crane Currency (www.crane.com), CCL Se-
cure (www.cclsecure.com), Arjowiggins (www.arjowig-
gins.com), LandQart (www.landgart.com) and Fedrigoni
(www.fedrigoni.com).

[0003] Paper substrates used for the production of se-
curity documents, such as banknotes, are typically made
of cotton fibres (rather than wood pulp as used for the
production of commercial paper). Banknote paper is usu-
ally produced by mixing cotton fibres (which can be com-
bined with linen or other plant fibres) with water to pro-
duce a pulp. Colouring is further added to the pulp which
is then filtered through a mould to produce a watermark,
a widely-used security feature of paper substrates. Fur-
ther security features can be embedded in the substrate
material, such as security threads or the like, or be ap-
plied on either side of the substrate, for instance by print-
ing patterns or by applying foil material using e.g. hot-
stamping techniques. Paper substrates are commercially
available from most of the aforementioned substrate
manufacturers and have been widely used for several
decades for the production of banknotes.

[0004] Methods of producing paper substrates using
so-called cylinder-mould machines are for instance dis-
closed in European Patent Publications Nos. EP 0 059
056 A1, EP 0 229 645 A1, EP 1 630 285 A2 and British
Patent Publication Nos. GB2 397 582 A, GB2433470A.
[0005] Polymer substrates, in contrast, are produced
from a transparent film - typically made of biaxially ori-
ented polypropylene (or BOPP) - which is ultimately pro-
vided on both sides with white opacifying layers, typically
by gravure printing. Such opacifying layers are omitted
in certain portions of the substrate material so as to form
transparent window regions, which is a characteristic se-
curity feature of polymer substrates. Like paper sub-
strates, polymer substrates can be provided with a variety
of additional security features at the time of the manu-
facture of the substrate material, including e.g. iridescent
stripes, optically variables devices (or OVDs), etc.. Ex-
amples of polymer substrates are commercially available
from CCL Secure - formerly known as Innovia Security -
as Guardian™ substrate or more recently from De La
Rue as the SafeGuard™ substrate.
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[0006] The aforementioned transparent film of BOPP
material is typically created using a unique "bubble" proc-
ess to create a highly transparent and stiff film which is
outputted in the form of a continuous web of transparent
material, which web is subsequently fed through a
number of printing and processing stations to apply the
required opacifying layers and desired security features.
[0007] A method of producing polymer substrates
based on a BOPP film is for instance disclosed in Inter-
national (PCT) Publication No. WO 83/00659 A1.
[0008] Hybrid substrates are aimed at combining the
best of both worlds, namely by bonding paper and poly-
mer layers one with the other. Examples of such hybrid
substrates are commercially available from Louisenthal
as Hybrid™ substrate or from LandQart as Durasafe®
substrate.

[0009] A method of producing hybrid substrates is for
instance disclosed in European Patent Publication No.
EP 2 153 988 A1.

[0010] The aforementioned substrate material is con-
ventionally produced in the form of a continuous web
which is ultimately processed into reels or individual
sheets for transport and shipment to the end-customer,
namely security printers.

[0011] A problem with the conventional approach to
the production and supply chain of substrate material re-
sides in that defects may still be present on the substrate
material, which the end-user, namely the security printer,
cannot readily identify. This leads to unnecessary waste
as the security printer is ultimately led to process sub-
strate material without necessarily knowing or being in a
position to identify the presence of defects prior to print-
ing.

[0012] Solutions have been incorporated by substrate
manufacturers to improve the quality of the substrate ma-
terial delivered to security printers, including the provision
of inspection systems to check the quality of the substrate
material at various stages of the production, but further
improvements are still required.

SUMMARY OF THE INVENTION

[0013] A general aim of the invention is therefore to
provide an improved solution, namely such a solution
that ensure that sheets meeting desired quality require-
ments can appropriately be delivered to security printers.
[0014] A further aim of the invention is to provide such
a solution that is more optimal in respect of a possible
valorisation of defective sheets that are normally discard-
ed as waste.

[0015] These aims and others are achieved thanks to
the solutions defined in the claims.

[0016] In accordance with the invention, there is pro-
vided a method of processing a substrate web into indi-
vidual sheets for the production of security documents,
such as banknotes, the method comprising the following
steps:
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a) providing a substrate web ;

b) inspecting the substrate web to check a quality
thereof ;

c) cutting the substrate web into individual sheets ;
d) sorting the individual sheets in dependence of re-
sults of the inspection at step b) to produce at least
two types of sorted sheets, including good sheets
meeting desired quality requirements and bad
sheets that are found to exhibit defects ; and

e) processing at least the good sheets, and prefer-
ably also the bad sheets, into individual stacks or
reams each consisting of a predetermined number
of individual sheets.

[0017] Preferably, the method further comprising the
steps of providing the substrate web and/or individual
sheets with features, in particular security features, that
are printed or otherwise applied on one or the other side
ofthe substrate web and/or individual sheets and inspect-
ing a quality of said features.

[0018] By way of preference, the method further com-
prises the step of inspecting the individual sheets after
the cutting step c) to check a quality of the cutting.
[0019] Advantageously, the method further comprises
the step of providing each individual sheet with a sheet
identifying code, in particular a barcode, for track-and-
trace purposes.

[0020] In accordance with a particularly preferred em-
bodiment of the invention, sorting step d) further includes
sorting the bad sheets into (i) partly-defective sheets that
are found to exhibit only minor defects and that are partly
usable for production of security documents and (ii) en-
tirely-defective sheets that are found to exhibit major de-
fects and that are not adequate for production of security
documents. In this particular context, the good sheets
can be processed at step e) into grade-A stacks orreams
that are intended for production of security documents,
while the partly-defective sheets can be processed at
step e) into grade-B stacks or reams that are either in-
tended for production of security documents or for print
job preparation or make-ready purposes. The entirely-
defective sheets, on the other hand, can be processed
at step e) into grade-C stacks or reams that are only
intended for print job preparation or make-ready purpos-
es. In this way, optimisation of the production of the sub-
strate material is achieved, while providing a clear indi-
cation to the security printer with respect to the quality of
the sheets delivered for production and the use thereof.
[0021] Preferably, the individual sheets are sorted at
step d) in separate delivery piles before being processed
at step e) into the individual stacks or reams.

[0022] Furthermore, the individual stacks or reams can
advantageously be wrapped at step e) for transport
and/or shipment purposes.

[0023] By way of preference, step e) includes produc-
ing individual reams each consisting of five hundred in-
dividual sheets, which ream size is optimal for manual
handling.
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[0024] The invention is in particular applicable to the
processing of a substrate web selected from the group
consisting of :

(i) paper substrates made of or containing cotton
fibres ;

(i) polymer substrates comprising a transparent film
of polymeric material, especially BOPP, which trans-
parent film of polymeric material is provided on each
side with at least one opacifying layer; and

(iii) paper-polymer hybrid substrates comprising at
least one transparent layer of polymeric material,
such as butnot necessarily BOPP, bonded to at least
one paper layer made of or containing cotton fibres.

[0025] There is also provided an installation for carry-
ing out the aforementioned method, comprising a web
transport system adapted to transport the substrate web,
at least one inspection system located along the path of
the substrate web to check the quality thereof, a cross-
cutter device adapted to perform transverse cutting of
the substrate web into the individual sheets, and a sheet
processing system adapted to sort the individual sheets
into the good sheets and the bad sheets and to process
at least the good sheets, and preferably also the bad
sheets, into the individual stacks or reams each consist-
ing of the predetermined number of individual sheets.
[0026] Preferably, the sheet processing system com-
prises a sheet delivery station comprising at least two
sheet delivery piles where the good sheets and bad
sheets are sorted, and a sheet stacker device cooperat-
ing with the sheet delivery station to produce the individ-
ual stacks or reams.

[0027] Advantageously, the installation may further
comprise a least one processing station adapted to pro-
vide the substrate web and/or individual sheets with fea-
tures, in particular security features, which processing
station prints or otherwise applies the features on one or
the other side of the substrate web and/or individual
sheets.

[0028] Furthermore, the installation may further com-
prise a marking station adapted to provide each individual
sheet with a sheet identifying code, in particular a bar-
code, for track-and-trace purposes. This marking station
could in particular be provided upstream of the cross-
cutter device to provide the sheet identifying code on
successive portions of the substrate web which are ulti-
mately cut into the individual sheets or downstream of
the cross-cutter device to provide the sheet identifying
code after cutting of the substrate web into the individual
sheets.

[0029] By way of preference, the installation may fur-
ther comprise an additional inspection system located
along the path of the individual sheets, downstream of
the cross-cutter device to check a quality of the cutting.
In this way, 100% of the individual sheets are checked
with respect to their quality, including the quality of the
cutting.
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[0030] Inaddition, the installation may further comprise
a wrapping system adapted to wrap the individual stacks
or reams for transport and/or shipment purposes.
[0031] Further advantageous embodiments of the in-
vention form the subject-matter of the dependent claims
and are discussed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Other features and advantages of the present
invention will appear more clearly from reading the fol-
lowing detailed description of embodiments of the inven-
tion which are presented solely by way of non-restrictive
examples and illustrated by the attached drawings in
which :

Figures 1A and 1B are schematic views of an instal-
lation for carrying out a method of processing a sub-
strate web into individual sheets for the production
of security documents in accordance with an embod-
iment of the invention ; and

Figure 2 is a flow chart of a method of processing a
substrate web into individual sheets for the produc-
tion of security documents in accordance with the
invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0033] The present invention will be described in the
context of the processing of a substrate web into individ-
ual sheets for the production of banknotes. It is however
to be appreciated that the invention is applicable to the
production of any security document, including for in-
stance passports and like ID documents or other types
of value documents.

[0034] In the context of the present invention, the sub-
strate material may in particular be paper, polymer or
combinations thereof (typically referred to as "hybrid").
As mentioned in the preamble hereof, paper substrates
are typically made of or contain cotton fibres, whereas
polymer substrates typically comprise a transparent film
of polymeric material (especially biaxially oriented poly-
propylene, or "BOPP"), which transparent film of poly-
meric material is provided on each side with at least one
opacifying layer. A typical example is Guardian™ sub-
strate as commercially available from CCL Secure. Pa-
per-polymer hybrid substrates combine the best of both
worlds by bonding together at least one transparent layer
of polymeric material (such as but not necessarily BOPP)
and at least one paper layer made of or containing cotton
fibres. Hybrid™ substrate, which is commercially avail-
able from Louisenthal, is characterized by a paper inner
core layer which is covered on both sides by thin layers
of polymeric material. In contrast, Durasafe® substrate
that is commercially available from LandQart is charac-
terized by a polymer inner core layer which is covered
on both sides by layers of paper. In any event, the inven-
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tion is applicable to any suitable type of substrate mate-
rial.

[0035] Figures 1A and 1B are schematic views of an
installation, designated generally by reference numeral
100, for carrying out a method of processing a substrate
web into individual sheets for the production of security
documents in accordance with an embodiment of the in-
vention, which method is summarized in the flow chart
of Figure 2.

[0036] The installation 100 comprises a web transport
system 10-15 that is adapted to transport the relevant
substrate web W. Inthe illustrated example, the substrate
web W is provided at an input of the installation 100 in
the form of a reel 10 of web material which is being un-
wound to supply the substrate web W. A plurality of guid-
ing and tensioning rollers or cylinders 11 to 15 are pro-
vided along the path of the substrate web W to adequately
transport and guide the substrate web W past a variety
of processing stations 20, 30, 40 and 50 that will be de-
scribed in greater detail.

[0037] Processing station 20 - which is preferred but
may be omitted - is here designed to operate as a printing
unit (for instance an offset printing unit) to print features
on one side of the substrate web W. The printing unit 20
could however be designed to operate in accordance with
any suitable printing technique, for instance gravure
printing (e.g. for the purpose of applying an opacifying
layer on the relevant side of the substrate web W) or for
screen printing, which other printing process may for in-
stance be used to print optically-variable features such
as iridescent stripes on the side of the substrate web W.
While this is not specifically depicted in Figure 1A, the
printing unit 20 could alternatively be designed to print
the other side of the substrate web W and further printing
units could be provided in order to print additional security
features on the substrate web W.

[0038] Furthermore, the processing station 20 could
alternatively be designed to apply features, especially
security features, by other means than by printing, for
instance to apply or laminate foil material onto one or
both sides of the substrate web W (such as by hot-stamp-
ing).

[0039] The processing station 20 could in effect be any
processing station adapted to provide the substrate web
W with features, in particular security features, by printing
or otherwise applying the features on one or the other
side of the substrate web W. Furthermore, multiple
processing stations 20 could be provided.

[0040] In the illustration of Figures 1A and 1B the
processing station 20 is located along the path of the
substrate web W, butit shall be appreciated that a similar
processing station could be provided along the path of
the individual sheets, designated by reference S, that are
ultimately cut from the substrate web W.

[0041] Downstream ofthe processing station 20 of Fig-
ure 1A, there is provided an inspection system 30, which
is located along the path of the substrate web W to check
the quality thereof. By way of preference, the inspection
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system 30is of a type comprising multiple inspection units
(here three) that are designed to fully inspect the sub-
strate web W, namely in reflection from both sides and
in transparency. In that respect, the inspection system
30 of Figure 1A comprises a first inspection unit 31/32
designed to inspect a front/recto side of the substrate
web W, a second inspection unit 33/34 designed to in-
spect a reverse/verso side of the substrate web W, and
a third inspection unit 35/36 designed to inspect the sub-
strate web W in transparency. Reference numerals 31,
33 and 35 in Figure 1A each designate a camera of the
relevant inspection units, while reference numerals 32,
34 and 36 designate associated illumination units. These
cameras 31, 33, 35 are preferably line-scan cameras that
are each designed to scan a relevant section of the sub-
strate web W. In the illustrated example, the first and
second inspection units 31/32 and 33/34 are each coop-
erating with a guiding roller 13, respectively 14, of the
web transport system 10-15, which guiding roller 13, 14
provides adequate support for the substrate web W dur-
ing the image acquisition process. No such guiding roller
is depicted with respect to the third inspection unit 35/36,
but such could be provided if necessary, in which case
the function of the illumination unit 36 would be integrated
inthe relevantroller as taughtforinstance in International
(PCT) Publication No. WO 03/052394 A1 or WO
2012/059861 A1.

[0042] Thanks to the inspection system 30, all of the
relevant features that are provided on (including security
features printed or otherwise applied on the substrate
web W) or embedded in the substrate web W (including
security features such as watermarks and/or security
threads) can be inspected and the quality thereof
checked.

[0043] Therelevantinspection results are used, as this
will be further described, for the purpose of carrying out
a sorting of the individual sheets S that are ultimately cut
from the substrate web W.

[0044] Downstream of the inspection system 30, there
is provided a marking station 40 the purpose of which is
to provide each individual sheet S with a corresponding
sheet identifying code (such as a barcode) for track-and-
trace purposes. The marking station 40 is shownin Figure
1A as being located along the path of the substrate web
W so as to provide the sheet identifying code on succes-
sive portions of the substrate web W which are ultimately
cut into the individual sheets S. Alternatively, as shown
in dashed lines in Figure 1B, the marking station 40 could
be located along the path of the individual sheets S to
provide the sheet identifying code after cutting of the sub-
strate web W into the individual sheets S.

[0045] In accordance with the invention, a cross-cutter
device 50 is provided to perform transverse cutting of the
substrate web W into individual sheets S. Such cross-
cutter device 50 is preferably of a type comprising a cut-
ting cylinder 51 carrying cutting blades, which cutting cyl-
inder 51 cooperates with a counter-press cylinder 52, the
substrate web W being fed through the nip formed by
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cylinders 51, 52. Such cross-cutter device 50 is known
as such in the art and does not need to be described in
detail here. It suffices to understand that the cross-cutter
device 50 is designed to cut the substrate web W at de-
fined locations along the substrate web W to continuously
produce individual sheets S at the output.

[0046] By way of preference, an additional inspection
system 37/38 (including e.g. a line-scan camera 37 and
associated illumination units 38) is provided downstream
of the cross-cutter device 50 (and preferably upstream
of the marking station 40 should it be provided at the
relevant location along the path of the individual sheets
S) in order to check the quality of the cutting, including
e.g. print-to-cut register accuracy.

[0047] Once the substrate web W has been inspected
by means of the inspection system 30 and cut into indi-
vidual sheets S by means of the cross-cutter device 50
(and optionally marked by the marking station 40 and
further inspected as to the quality of the cutting by the
additionalinspection system 37/38), the individual sheets
S are sorted in dependence of the inspection results to
produce at least two types of sorted sheets, including
good sheets, designated by reference S, in Figure 1B,
and bad sheets, designated by reference Sg, resp. S¢ in
Figure 1B.

[0048] Good sheets S, are sheets that have been
found to meet the desired quality requirements and bad
sheets Sg, S¢ are sheets that have been found to exhibit
defects. Even more preferably, the bad sheets Sg, S
are sorted into (i) partly-defective sheets Sy that are
found to exhibit only minor defects and (ii) entirely-de-
fective sheets S that are found to exhibit major defects.
The distinction between minor and major defects can be
defined depending on the production requirements. Part-
ly-defective sheets S could be at least partly usable for
production of security documents. Such would be the
case for instance of sheets where the identified defects
are limited to very localized regions on the sheets or are
so minimal that they would not have a critical impact on
the production of the relevant security documents. Such
partly-defective sheets Sg could therefore be used for
production of security documents or - if normal production
using such sheets is ultimately excluded by the security
printer - for print job preparation or make-ready purposes.
As regards the entirely-defective sheets S¢, while such
sheets would not be proper and adequate for the actual
production of security documents, these sheets S, could
still be supplied to security printers solely for print job
preparation or make-ready purposes.

[0049] The installation 100 is further equipped with a
sheet processing system 60/70 adapted to sort the indi-
vidual sheets into the good sheets S, and the bad sheets
Sk, S¢ and to process at least the good sheets S,, and
preferably also the bad sheets Sg, S¢, into individual
stacks or reams R each consisting of a predetermined
number of individual sheets. By way of preference, reams
R are produced each consisting of five hundred sheets,
which ream size is optimal for manual handling.
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[0050] Preferably, the sheet processing system 60/70
comprises a sheet delivery station 60 with at least two
sheet delivery piles where the good sheets S, and the
bad sheets Sg, S¢. are sorted. In the illustrated embodi-
ment, three such sheet delivery piles 61, 62, 63 are pro-
vided, one for each type of sheets S, Sg, S.. In addition,
the sheet processing system 60/70 further comprises a
sheet stacker device 70 that cooperates with the sheet
delivery station 60 to produce the individual stacks or
reams R. The main purpose of the sheet stacker device
70 is to ensure that a predetermined number of sheets
are stacked to form the desired stacks or reams, espe-
cially reams of five hundred sheets each. A suitable sheet
stacker device is forinstance available from the Applicant
for the purpose of stacking sheets at the input of a cutting
and finishing machine and is sold as part of the Appli-
cant’s NumeroPak® machine.

[0051] By way of preference, the installation may be
further equipped with a wrapping system 80 for wrapping
the stacks or reams R and produce wrapped stacks or
reams Ry for transport and/or shipment purposes. Such
a wrapping system 80 would be advantageous in the
event that the stacks or reams R (Ry) have to be trans-
ported and/or shipped to a remote location. Such wrap-
ping system 80 could be omitted in the event that the
stacks or reams R are used at the same site where they
are produced. In that respect, while reams R of five hun-
dred sheets are favoured for the purpose of transport and
shipment, one could contemplate to produce pre-piled
stacks of e.g. 5000 to 10’000 sheets at the output of the
sheet stacker device 70, which pre-piled stacks could be
sent directly to the feeder of a printing press.

[0052] Inany event, the good sheets S, could be proc-
essed into grade-A stacks or reams R (Ry) that are in-
tended for production of security documents, while the
partly-defective sheets Sg could be processed into
grade-B stacks or reams R (Ryy) that are either intended
for production of security documents or for print job prep-
aration or make-ready purposes. On the other hand, the
entirely-defective sheets S could be processed into
grade-C stacks or reams that are only intended for print
job preparation or make-ready purposes. Thanks to this
classification, the security printer can readily identify
which type of sheets can be used for which purpose and
the security printer benefits from greater assurances that
the good sheets that are used for production of security
documents have been adequately checked during pro-
duction and packaged accordingly. This considerably re-
duces the risk for the security printer to erroneously use
sheets for production that already exhibit defects. The
security printer is furthermore in a position to be provided
with lower-grade sheets that could at least be used for
print job preparation and/or make-ready purposes.
[0053] A refinement of the invention may include de-
signing the marking station 40 not only to provide a sheet
identifying code, but also to encode information that is
representative of the inspection results (including wheth-
er the relevant sheet was found to be a good sheet or
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bad sheet, or the relevant location of defects in case the
sheet was found to be a partly-defective sheet). Such
information could alternatively be recorded in a suitable
database or on a suitable recording medium shipped and
delivered together with the relevant ream.

[0054] Various modifications and/or improvements
may be made to the above-described embodiments with-
out departing from the scope of the invention as defined
by the annexed claims. For instance, the substrate web
W does not need to be supplied in the form of a reel 10
of substrate material as shown in Figure 1A, but could
be supplied directly as a continuous web delivered at the
output of a web machine used for the production of the
relevant substrate material.

LIST OF REFERENCE NUMERALS USED THEREIN

[0055]

w substrate web

S individual sheets cut from substrate web

Sa good sheets meeting desired quality require-
ments

Sg bad sheets exhibiting defects / partly-defective
sheets

Sc bad sheets exhibiting defects / entirely-defec-
tive sheets

R stacks/reams of sheets each consisting of a
predetermined number (e.g. five hundred) of
individual sheets

Rw wrapped stacks/reams of sheets R

100 installation for processing substrate web W into
individual sheets and individual stacks orreams
of sheets

10 unwinding station for substrate web W

11-15  guiding/tensioning rollers

20 processing station (e.g. printing unit)

30 inspection system

31 camera (e.g. line-scan camera) / inspection of
front/recto side of substrate web W

32 illumination unit for camera 31

33 camera (e.g. line-scan camera) / inspection of
reverse/verso side of substrate web W

34 illumination unit for camera 33

35 camera (e.g. line-scan camera) / transparency
inspection of substrate web W

36 illumination unit for camera 35

37 camera (e.g. line-scan camera)/ cuttinginspec-
tion

38 illumination unit for camera 37

40 marking station (e.g. barcode inkjet printer)

50 cross-cutter device (e.g. transverse cutter)

51 cutting cylinder (cylinder carrying cutting
blades)

52 counter-pressure cylinder

60 sheet delivery station

61 (first) delivery pile (for good sheets S,)

62 (second) delivery pile (for partly-defective
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sheets Sg)

63 (third) delivery pile (for entirely-defective
sheets S¢)

70 sheet stacker device for processing the good
sheets S, (and preferably also the bad sheets
Sg and S) into individual stacks or reams R of
sheets

80 wrapping system for wrapping the stacks or
reams R of sheets

Claims

1. A method of processing a substrate web (W) into

individual sheets (S) for the production of security
documents, such as banknotes, the method com-
prising the following steps:

a) providing a substrate web (W) ;

b) inspecting the substrate web (W) to check a
quality thereof ;

c) cutting the substrate web (W) into individual
sheets (S) ;

d) sorting the individual sheets (S) in depend-
ence of results of the inspection at step b) to
produce at least two types of sorted sheets (Sp,
Sg. S¢), including good sheets (S,) meeting de-
sired quality requirements and bad sheets (Sg,
S¢) that are found to exhibit defects ; and

e) processing at least the good sheets (S,), and
preferably also the bad sheets (Sg, S¢), into in-
dividual stacks orreams (R, Ryy) each consisting
of a predetermined number of individual sheets.

The method according to claim 1, further comprising
the steps of providing the substrate web (W) and/or
individual sheets (S) with features, in particular se-
curity features, that are printed or otherwise applied
on one or the other side of the substrate web (W)
and/or individual sheets (S) and inspecting a quality
of said features.

The method according to claim 1 or 2, further com-
prising the step of inspecting the individual sheets
(S) after the cutting step c) to check a quality of the
cutting.

The method according to any one of the preceding
claims, further comprising the step of providing each
individual sheet (S) with a sheet identifying code, in
particular a barcode, for track-and-trace purposes.

The method according to any one of the preceding
claims, wherein sorting step d) further includes sort-
ing the bad sheets (Sg, S¢) into (i) partly-defective
sheets (Sg) that are found to exhibit only minor de-
fects and that are partly usable for production of se-
curity documents and (ii) entirely-defective sheets
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10.

1.

(S¢) that are found to exhibit major defects and that
are not adequate for production of security docu-
ments.

The method according to claim 5, wherein the good
sheets (S,) are processed at step e) into grade-A
stacks or reams that are intended for production of
security documents,

wherein the partly-defective sheets (Sg) are proc-
essed at step e) into grade-B stacks or reams that
are either intended for production of security docu-
ments or for print job preparation or make-ready pur-
poses,

and wherein the entirely-defective sheets (S¢) are
processed at step e) into grade-C stacks or reams
that are only intended for print job preparation or
make-ready purposes.

The method according to any one of the preceding
claims, wherein the individual sheets (S) are sorted
at step d) in separate delivery piles (61, 62, 63) be-
fore being processed at step e) into the individual
stacks or reams (R, Ryy).

The method according to any one of the preceding
claims, wherein the individual stacks or reams (Ry)
are further wrapped at step e) for transport and/or
shipment purposes.

The method according to any one of the preceding
claims, wherein step e) includes producing individual
reams (R, Ry) each consisting of five hundred indi-
vidual sheets.

An installation for carrying out the method of any one
of claims 1 to 9, comprising :

- a web transport system (10-15) adapted to
transport the substrate web (W);

- at least one inspection system (30-36) located
along the path of the substrate web (W) to check
the quality thereof;

- a cross-cutter device (50) adapted to perform
transverse cutting of the substrate web (W) into
the individual sheets (S) ; and

- a sheet processing system (60/70) adapted to
sort the individual sheets into the good sheets
(Sp) and the bad sheets (Sg, Sc) and to process
at least the good sheets (S,), and preferably
also the bad sheets (Sg, S¢), into the individual
stacks or reams (R, Ryy) each consisting of the
predetermined number of individual sheets.

The installation according to claim 10, wherein the
sheet processing system (60, 70) comprises :

- asheetdelivery station (60) comprising at least
two sheet delivery piles (61, 62, 63) where the
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good sheets (S,) and bad sheets (Sg, Sc) are
sorted ; and

- a sheet stacker device (70) cooperating with
the sheet delivery station (60) to produce the
individual stacks or reams (R, Ry).

The installation according to claim 10 or 11, further
comprising aleast one processing station (20) adapt-
ed to provide the substrate web (W) and/or individual
sheets (S) with features, in particular security fea-
tures, which processing station (20) prints or other-
wise applies the features on one or the other side of
the substrate web (W) and/or individual sheets (S).

The installation according to any one of claims 10 to
12, further comprising a marking station (40) adapted
to provide each individual sheet (S) with a sheetiden-
tifying code, in particular a barcode, for track-and-
trace purposes.

The installation according to any one of claims 10 to
13, further comprising an additional inspection sys-
tem (37, 38) located along the path of the individual
sheets (S), downstream of the cross-cutter device
to check a quality of the cutting.

The installation according to any one of claims 10 to
14, further comprising a wrapping system (80) adapt-
ed to wrap the individual stacks or reams (R,y) for
transport and/or shipment purposes.

Amended claims in accordance with Rule 137(2)
EPC.

A method of processing a substrate web (W) into
individual sheets (S) for the production of security
documents, such as banknotes, the method com-
prising the following steps:

a) providing a substrate web (W) ;

b) inspecting the substrate web (W) to check a
quality thereof;

c) cutting the substrate web (W) into individual
sheets (S) ; inspecting the individual sheets (S)
after the cutting step c) to check a quality of the
cutting;

d) sorting the individual sheets (S) in depend-
ence of results of the inspection at step b) to
produce at least two types of sorted sheets (Sp,
Sg. S¢), including good sheets (S,) meeting de-
sired quality requirements and bad sheets (Sg,
S¢) that are found to exhibit defects;

sorting the bad sheets (Sg, S¢) into (i) partly-
defective sheets (Sg) that are found to exhibit
only minor defects and that are partly usable for
production of security documents and (ii) entire-
ly-defective sheets (S) that are found to exhibit
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major defects and that are not adequate for pro-
duction of security documents; and

e) processing at least the good sheets (S,), and
preferably also the bad sheets (Sg, S¢), into in-
dividual stacks orreams (R, Ryy) each consisting
of a predetermined number of individual sheets,
wherein the good sheets (S,) are processed at
step e) into grade-A stacks or reams that are
intended for production of security documents,

wherein the partly-defective sheets (Sg) are proc-
essed at step e) into grade-B stacks or reams that
are either intended for production of security docu-
ments or for print job preparation or make-ready pur-
poses,

and wherein the entirely-defective sheets (Sc) are
processed at step e) into grade-C stacks or reams
that are only intended for print job preparation or
make-ready purposes.

The method according to claim 1, further comprising
the steps of providing the substrate web (W) and/or
individual sheets (S) with features, in particular se-
curity features, that are printed or otherwise applied
on one or the other side of the substrate web (W)
and/or individual sheets (S) and inspecting a quality
of said features.

The method according to any one of the preceding
claims, further comprising the step of providing each
individual sheet (S) with a sheet identifying code, in
particular a barcode, for track-and-trace purposes.

The method according to any one of the preceding
claims, wherein the individual sheets (S) are sorted
at step d) in separate delivery piles (61, 62, 63) be-
fore being processed at step e) into the individual
stacks or reams (R, Ryy).

The method according to any one of the preceding
claims, wherein the individual stacks or reams (Ryy)
are further wrapped at step e) for transport and/or
shipment purposes.

The method according to any one of the preceding
claims, wherein step e) includes producing individual
reams (R, Ryy) each consisting of five hundred indi-
vidual sheets.

An installation for carrying out the method of any one
of claims 1 to 6, comprising :

- a web transport system (10-15) adapted to
transport the substrate web (W) ;

- at least one inspection system (30-36) located
along the path of the substrate web (W) to check
the quality thereof;

- a cross-cutter device (50) adapted to perform
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transverse cutting of the substrate web (W) into
the individual sheets (S) ;

- an additional inspection system (37, 38) locat-
ed along the path of the individual sheets (S),
downstream of the cross-cutter device to check
a quality of the cutting; and

- a sheet processing system (60/70) adapted to
sort the individual sheets into the good sheets
(Sp) and the bad sheets (Sg, Sc) and to process
at least the good sheets (S,), and preferably
also the bad sheets (Sg, S¢), into the individual
stacks or reams (R, Ry) each consisting of the
predetermined number of individual sheets,

wherein the sheet processing system (60, 70)
comprises :

- asheet delivery station (60) comprising at least
two sheet delivery piles (61, 62, 63) where the
good sheets (S,) and bad sheets (Sg, Sc) are
sorted ; and

- a sheet stacker device (70) cooperating with
the sheet delivery station (60) to produce the
individual stacks or reams (R, Ry).

The installation according to claim 7, further com-
prising a least one processing station (20) adapted
to provide the substrate web (W) and/or individual
sheets (S) with features, in particular security fea-
tures, which processing station (20) prints or other-
wise applies the features on one or the other side of
the substrate web (W) and/or individual sheets (S).

The installation according to any one of claims 7 or
8, further comprising a marking station (40) adapted
to provide each individual sheet (S) with a sheetiden-
tifying code, in particular a barcode, for track-and-
trace purposes.

The installation according to any one of claims 7 to
9, further comprising a wrapping system (80) adapt-
ed to wrap the individual stacks or reams (R,y) for
transport and/or shipment purposes.
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SUBSTRATE WEB
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A4

CUTTING THE SUBSTRATE WEB
INTO INDIVIDUAL SHEETS

S

A4

SORTING THE INDIVIDUAL SHEETS
INTO GOOD AND BAD SHEETS

S, Sg Sc
Vv Vv

\

PROCESSING THE GOOD (AND
OPTIONALLY THE BAD) SHEETS INTO
INDIVIDUAL STACKS OR REAMS

OF (e.g. 500) SHEETS
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