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Description

[0001] The present invention relates to an apparatus
and a method for checking printed sheets which must
be subjected to subsequent phases of production, such
as die-cutting, embossing, painting, gluing and the like.
[0002] An example of application of the present inven-
tion is the manufacture of cardboard boxes (or made
from other similar material) from a flat sheet which is
printed and subsequently die-cut. The sheet thus ob-
tained is then cut to give a plurality of portions compris-
ing the various elements of the box, e.g. the walls, the
fixing flaps and similar.
[0003] Currently, an initial check on the production
method is carried out by examining a pre-determined
sample of sheets coming out of the printing machine.
For instance, the multiple-colour images require the
subsequent printing of the prints corresponding to each
colour. There may be errors of alignment between the
prints of the various colours, for instance an unwanted
overlap of the colours, that could be caused by the tol-
erances inherent in the printing machines or by defor-
mations of the sheet subjected to the printing of the pre-
ceding imprints.
[0004] To verify the mutual alignment of the printed
colours, the printing of each colour makes a series of
thin crossed lines in the corners of the printed sheet, in
such a way as to superimpose the subsequently printed
lines from each imprint. The visual examination of each
"cross" in the corner of the sheet reveals whether the
printing of the colours, and particularly their alignment,
is correct. Of course, in large-scale industrial produc-
tion, a similar check could not be done on all the sheets
printed, but only on those in the sample.
[0005] Another important factor is a check on the
presence of all the imprints corresponding to each col-
our. In some cases, like for instance that of the contain-
ers destined for the pharmaceutical industry, it is nec-
essary to ensure that each colour is really transferred to
the sheet in the printing phase. The complete absence
of the imprint of any one of the colours, for instance the
red colour with which the instructions and the informa-
tion to the public are printed, could constitute a serious
risk for the consumer.
[0006] The sampling check allows slowdowns in pro-
duction to be avoided, but doesn't ensure the same
quality for all the printed sheets or the presence of all
the imprints of the printed colours on all the sheets.
[0007] Besides, in the case in which the printed
sheets are then subjected to subsequent processes, fur-
ther defects could occur - due for instance from the
aforementioned deformations of the sheet or from incor-
rect introduction of the sheet into the workstation. There-
fore, if an high level of productivity is to be maintained,
the check on the printed sheets coming out of the ma-
chines after subsequent processes must be done by
sampling. As has already been mentioned, that does not
guarantee a good level of quality of the printed sheet,

and does not even guarantee a level of quality conform-
ing to the contractual requirements of the final product
produced by this work procedure.
[0008] According to the known technique, it is there-
fore very difficult to get a finished or semi-finished prod-
uct of high quality and at the same time maintain a high
rate of production.
[0009] EP-A-453974 discloses an apparatus accord-
ing to the preamble of claim 1. This apparatus has only
one device for detecting two groups of signs printed on
the same side of the sheet. The correct alignment of the
sheet with respect to the subsequent die-cutting station
is consequently detected taking into account the signs
printed only on one side of the sheet. A first group of
four signs is detected when the sheet is still moving be-
fore reaching the die-cutting station, while the second
group of signs, consisting of only one sign, is detected
when the sheet is stopped before being introduced into
the die-cutting station.
[0010] One object of the present invention is to pro-
vide an apparatus that allows precise and reliable
checking of the printed sheets, assuring in particular a
check on the presence of each imprint on all the sheets.
[0011] Another object of the present invention it is that
of providing an apparatus that enables, without excep-
tion, a check on all the printed sheets subjected to sub-
sequent phases of production without slowing down the
normal rate of production.
[0012] A further object of the present invention is to
provide an apparatus that enables the printed sheets to
be checked between the subsequent phases of produc-
tion.
[0013] These objects are achieved by an apparatus
for checking printed sheets according to claim 1.
[0014] Thus, a single check is sufficient to reveal de-
fects in the printing, i.e. misalignment of the colours, as
well as possible errors of alignment of the sheet going
into the production station.
[0015] It is also evident that the apparatus according
to the invention allows the presence of each imprint on
all the sheets previously printed to be checked in a se-
cure way.
[0016] According to an advantageous aspect of the
invention, the apparatus comprises means for applying
an identification element to a sheet coming out of a ma-
chine that performs a phase of production subsequent
to the printing. For instance, in the case in which any
defect is detected on the sheet, it is possible to apply a
label to the same sheet, for instance in a projecting po-
sition, to identify it easily and separate it from the rest
of the sheets.
[0017] In particular, the means of optical detection are
mounted above a plane of transit of the sheets along the
machine that performs a subsequent phase of produc-
tion, in correspondence with a position in which the
sheet is stopped before being inserted into the produc-
tion station.
[0018] That allows the quality of the sheet to be
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checked without slowing down the production rate of the
machine.
[0019] The means of optical detection are mounted in
a sliding manner on guides parallel to the plane of transit
of the sheets, and they comprise at least one fixing de-
vice to allow correct positioning along the guides. The
means of optical detection further comprise at least one
device of regulation of the focal distance with respect to
the plane of transit to allow the correct focusing of the
images on the sheets in each case.
[0020] Such means of optical detection employs pref-
erably two charge coupled type image detectors (CCD),
for each of which a source of ultraviolet light is provided.
In this way even images printed with clear colours can
be detected with high precision.
[0021] Furthermore, the invention concerns a method
for checking printed sheets according to claim 9.
[0022] The method advantageously comprises the
application of an identification element to a sheet com-
ing out of the machine in the case where the sheet is
found to have an image in which at least one of the ref-
erence signs is misplaced with respect to the pre-set po-
sition by more than a pre-set distance.
[0023] The reference signs are grouped in two printed
groups near to the longitudinal opposite edges of each
sheet, in position substantially central with regard to the
total length of the edges. That allows an effective deter-
mination of whether the position of the imprint of each
colour, independently of the others, is within a pre-set
tolerance for that particular colour.
[0024] Each of the groups comprises at least one ref-
erence sign for each of the printed colours on the sheet,
in order to verify the presence of all the colours.
[0025] Further advantages and characteristics of the
invention will be more evident from the description that
follows, which is illustrative and not limiting, with refer-
ence to the schematic drawings attached, in which:

- Figure 1 is a side elevation view of a die-cutting ma-
chine equipped with an apparatus according to the
invention;

- Figure 2 is a plan view of the machine equipped with
an apparatus according to the invention, with some
sheets arranged in accordance with the varied
phases of the production cycle;

- Figures 2A and 2B are enlarged views of some de-
tails of Figure 2; and

- Figure 3 is a representation of a possible display
that is presented on the monitor connected to the
processing device.

[0026] Figures 1 and 2 show a die-cutting machine 1
comprising a store 2 in which it is stored a stack 3 of
printed sheets that must be die-cut. Downstream of the
store 2 a feeding device 4 is arranged, provided with
known means (not shown) of withdrawing the sheets 5,
5' from the stack 3 and sending them along a plane of
transit 6 to the subsequent die-cutting station 7. The

sheets 5" leaving the die-cutting station 7 are trans-
ferred on a stack 8 placed in a collection bin 9 for die-
cut sheets.
[0027] The apparatus according to the invention com-
prises a pair of image detectors 10, for instance of the
charge coupled type, that are mounted in a sliding man-
ner on respective guides 11 and that could be fixed in
position with suitable means of known type. The guides
11 are substantially parallel to the plane of transit 6 of
the sheets 5, 5' that flow between the store 2 and the
die-cutting station 7.
[0028] A source of ultraviolet radiation (not shown) is
linked to each of the image detectors 10 to allow an ef-
fective reading also of the clearer colours. Furthermore,
the image detectors 10 comprise preferably at least one
device of regulation of the focal distance with respect to
the plane of transit 6 of the sheets 5 and 5'.
[0029] With the die-cutting machine 1 it is also provid-
ed a synchronizing device 12 that allows to generate an
enabling signal of the reading at the moment in which a
sheet 5' is in position of reading under the image detec-
tors 10. The synchronizing device 12 could be realized
for instance with a proximity sensor arranged in a suit-
able position, or also with a disk encoder mounted on a
rotating shaft of the die-cutting machine 1. In any case,
the synchronizing device 12 must be predisposed so as
to generate an electric enabling signal for the image de-
tectors when a sheet 5' transits in the pre-set position.
[0030] It is particularly advantageous to effect the
reading of the underlying images in a point in which the
sheet 5' is stopped before being inserted in the die-cut-
ting station 7. In this way it is therefore possible to check
the sheet without slowing down the cycle of production
of the die-cutting machine 1.
[0031] The signal generated from the synchronizing
device 12 and the signals deriving from the image de-
tectors 10 are addressed to a processing device 14
through an interface unit 13.
[0032] Downstream of the die-cutting station 7, there
are preferably provided means for applying an element
of identification on a sheet 5" that comes out of the die-
cutting machine 1. Indeed, if a printed and die-cut sheet
5" is considered not in conformity with the requirements
of production, it can be identified, for instance, by means
of a label 16 (Figure 2) applied on an edge or an angle
of the sheet in order to allow the immediate identification
also after the end of the complete cycle of production.
[0033] The method according to the invention in-
volves, during the usual operations of printing of the im-
ages on the sheets, also the printing of at least two
groups of reference signs, indicated with 20a and 20b
in Figure 2, in correspondence of the opposite edges of
each sheet 5.
[0034] As shown in the magnified views of Figures 2A
and 2B, each group of signs 20a and 20b comprises a
reference sign 21a-23a, 21b-23b for each of the printed
colours on the sheet.
[0035] In the example shown, there has been repre-
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sented, for sake of simplicity, the reference signs for a
printing of three colours, and the signs are schematically
represented by points. However, it should be pointed out
that the reference signs could have any other suitable
shape, and they could be provided in a greater or small-
er number on the base of the colours that must be print-
ed on the sheet.
[0036] During some experimental tests, printed
sheets with twelve colours have been used, the refer-
ence signs having been grouped in groups of six colours
each on the longitudinal opposite edges of the sheet.
[0037] The printed sheets 5 thus predisposed are
therefore fed to the die-cutting machine 1 that withdraws
them from the stack 2 in the store 3 and addresses them,
with intermittent movement, along the plane of transit 6,
to the die-cutting station 7. When a sheet 5', during his
intermittent movement, is stopped temporarily before
entering the die-cutting station 7, that is in the position
in which the groups of signs 20a and 20b are placed
below the image detectors 10, the device 12 generates
a synchronized signal that enable the reading of the de-
tectors 10.
[0038] The images of the reference signs 21a-23a,
21b-23b are thus detected and transmitted under form
of electric signals to the processing unit 14 through an
interface unit 13 that can also be housed inside of the
processing unit itself.
[0039] The processing unit, for instance consisting of
a central unit, a monitor 25, a keyboard and/or a mouse,
is equipped with a program that allows to receive the
images transmitted from the image detectors 10 and dis-
play them on the monitor 25.
[0040] An example of the images displayed on the
monitor 25 is shown in Figure 3, in which the views of
the reference signs 21a-23a and 21b-23b are represent-
ed. Each of these signs is surrounded by a small circle
26 identifying the area of the maximum accepted devi-
ation with respect to a pre-set position for each refer-
ence sign.
[0041] The program allows to determine the detected
deviation for each sign with respect to the position of
correct alignment of the sheet 5' in the die-cutting station
7.
[0042] That allows therefore to effect on the same
time the verification of the presence of all the imprints
of different colours, the check of the mutual alignment
of the imprints of different colours, as well as the check
of the correct alignment of the sheet entering in the die-
cutting station. Furthermore, the deviations of the posi-
tion of each sign with respect to the expected position
can be detected in any case, thus allowing to display
and/or store in a memory at least the relevant data of
the deviations detected during the operation of the die-
cutting machine 1.
[0043] The computer is also assigned for the control
of the device 15 that allows to apply an identification el-
ement 16 on a sheet coming out of the die-cutting station
7, when it is detected an image in which at least one of

said signs of this sheet is misplaced with respect to the
expected position for a distance larger than a pre-set
distance. With reference to Figure 3, if only one of the
reference signs 21a-23a, 21b-23b intersects the corre-
spondent circle 26 that should contain it, or it is out from
the circle, this anomalous condition is detected and
stored in memory and, in the case in which the device
15 is provided, it is applied an evident identification
mark, for instance a label or the like, on the sheet coming
out of the die-cutting station 7.
[0044] The positions and dimensions of the circles 26
are determined during the starting phase of the die-cut-
ting machine 1. At first, a pre-set number of correctly
printed sheets is selected, for instance from five to twen-
ty sheets on the base of the required precision of work-
ing.
[0045] These sheets are fed to the die-cutting ma-
chine in such a manner to allow the regulation of the
position of the image detectors 10 along the respective
guides 11, and the regulation of the focal distance of the
detectors 10 with respect to a sheet 5, 5' disposed on
the plane of transit 6. It is therefore also detected the
position of the reference signs 21a-23a, 21b-23b with
respect to the shot of the detectors, that is with respect
to the system of reference integral with the die-cutting
machine, to allow the statistic calculus of the position of
the reference signs on the sheets 5'. They are therefore
calculated the dimensions of the maximum deviation of
each reference sign on the base of the desired working
tolerances.
[0046] Furthermore, the program is able to classify
the type of each anomaly detected on the printed sheet
to allow the identification of the machine that provoked
this anomaly.
[0047] In fact, the apparatus according to the inven-
tion can be applied between each pair of machines car-
rying out subsequent productions to the printing. In this
case, it is again possible to easily identify the machine
that has provoked possible anomalies of production of
the sheet. In Figures 2 and 3, the reference signs 21a-
23a, 21b-23b have identical dimensions and are spaced
each for a same length with respect to an adjacent sign,
as well as the circles 26. However, on the base of the
alignment between the different colours or on the base
of the different tolerances of production, the positions of
the reference signs 21a-23a, 21b-23b and the dimen-
sions of the relative circles 26 within which they must be
contained, can of course be different.

Claims

1. Apparatus for checking printed sheets that must be
subjected to subsequent phases of production, of
the type comprising: means of optical detection (10)
mounted upstream of the production station (7) on
a machine (1) performing a subsequent phase of
production, and that act to generate an electric sig-
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nal representing a plurality of printed images in pre-
set positions on each of said sheets (5, 5', 5");
means (12) for generating an electric signal of syn-
chronisation of said means of optical detection (10)
with the movements of said machine (1); at least
one processing device (14) to process the signals
coming from said means of optical detection (10)
and said synchronising means (12); and interface
means (13) to allow the exchange of signals at least
between said processing device (14), said means
of optical detection (10) and said synchronising
means (12), so as to detect the positions of said im-
ages on each of said sheets fed to said machine
(1), characterised in that said means of optical de-
tection comprise image detectors (10) placed
above the plane of transit of the sheets (5, 5', 5") on
opposite lateral sides of the machine with respect
to the flow of the sheets along said machine (1).

2. An apparatus according to claim 1, characterised
by comprising means (15) for applying an identifi-
cation element (16) to a sheet (5") coming out of
said machine (1).

3. An apparatus according to claim 1, characterised
in that said image detectors (10) are mounted in
correspondence of a position in which a sheet (5')
is stopped before being inserted in said station of
production (7).

4. An apparatus according to claim 1, characterised
in that said image detectors (10) are mounted in a
sliding manner on guides (11) parallel to the plane
of transit (6) of said sheets (5, 5'), and that said im-
age detectors (10) comprise at least one fixing de-
vice on said guides (11).

5. An apparatus according to claim 1, characterised
in that said image detectors (10) comprise at least
one device for the regulation of the focal distance
with respect to said plane of transit (6).

6. An apparatus according to any of the preceding
claims, characterised in that said image detectors
(10) are of the charge coupled type.

7. An apparatus according to claim 6, characterised
by comprising a source of ultraviolet light joined
with said image detectors (10).

8. An apparatus according to claim 1 or 2, character-
ised in that said processing device (14) comprises
a central unit, a monitor (25), a keyboard and/or a
mouse, said central unit running a program for car-
rying out the following functions: detecting and dis-
playing the images received from said image detec-
tors (10); determining and signalling the deviation
of said images with respect to the position of correct

alignment of the sheet in said station of production;
displaying and storing at least the data relevant to
the deviations during the operation of said machine
(1); and operating said means (15) for the applica-
tion of an identification element (16) on a sheet (5")
coming out of said machine (1) in the case in which,
for said sheet (5"), a deviation larger than a pre-set
tolerance is detected.

9. Method for checking printed sheets to be subjected
to subsequent phases of production, comprising the
steps of:

printing said sheets including at least two
groups (20a, 20b) of reference signs (21a-23a;
21b-23b) near to the two opposite longitudinal
edges of each sheet, each group of signs com-
prising at least one reference sign for each of
the printed colours on said sheets;
feeding said printed sheets to a machine (1)
that performs a subsequent phase of produc-
tion to that of printing;
generating a synchronising signal to synchro-
nise at least two means of optical detection (10)
arranged on said machine with the movements
of said machine;
detecting the images of said at least two groups
of reference signs on each of the sheets (5') in
correspondence with a position in which each
of said sheets is stopped before being inserted
into the production station (7) of said machine;
sending the signal generated by said means of
optical detection to a processing device; and
determining and signalling the deviation of said
reference signs with reference to the correct
printing position and to the correct alignment
position of the sheet (5') entering the production
station (7).

10. A method according to claim 9, characterised by
comprising the application of an identification ele-
ment (16) on a sheet (5") coming out of said ma-
chine in the case where said sheet is found to have
an image in which at least one of said signs is mis-
placed with respect to the pre-set position by more
than a pre-set distance.

11. A method according to claim 9, in which at the start-
ing of said machine (1) there are provided the steps
of:

selecting a pre-set number of sheets that result
correctly printed;
feeding said sheets to said machine;
regulating the position of said means of optical
detection (10) along the respective guides in
correspondence with the pre-set positions of
reading;
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regulating the focal distance of said means of
optical detection with respect to the plane of
transit of said sheets;
detecting the position of said reference signs
(21a-23a; 21b-23b) on each of said selected
sheets for calculating statistically the position
of each of said signs; and
setting the dimensions of the maximum devia-
tion of each reference sign on the base of the
desired tolerances of production.

12. A method according to claim 9, characterised in
that said groups of reference signs (20a, 20b) are
arranged in a substantially central position with re-
spect to the total length of said longitudinal edges.

Patentansprüche

1. Vorrichtung zur Überprüfung von bedruckten Blät-
tern, die weiteren Verfahrensschritten unterworfen
werden, dadurch gekennzeichnet, dass sie um-
fassen: optische Detektionsmittel (10), die strom-
aufwärts von einer Produktionsstation (7) einer Ma-
schine (1) befestigt sind, die einen anschließenden
Produktionsschritt durchführt, wobei die optischen
Detektionsmittel ein elektrisches Signal erzeugen,
das eine Vielzahl von gedruckten Abbildungen in
vorbestimmten Positionen auf jedem der Blätter (5,
5', 5'') darstellt; Mittel (12) zur Erzeugung eines
elektrischen Synchronisationssignäls der opti-
schen Detektionsmittel (10) in Abhängigkeit mit den
Bewegungen der Maschine (1); mindestens eine
Verarbeitungsvorrichtung (14) zum Verarbeiten der
Signale, die von den optischen Detektionsmitteln
(10) und von den Synchronisationsmitteln (12)
kommen; und Schnittstellenmittel (13), um den
Austausch der Signale zumindest zwischen der
Verarbeitungsvorrichtung (14), den optischen De-
tektionsmitteln (10) und den Synchronisationsmit-
teln (12) zu erlauben, um die Position der Abbildun-
gen auf jedem der Blätter, die in der Maschine (1)
weiterzuführen sind, zu detektieren, wobei das op-
tische Detektionsmittel einen Abbildungs-Detektor
(10), der oberhalb der Ebene des Durchgangs der
Blätter (5, 5', 5"), der entgegengesetzt seitlich der
Maschine in Bezug auf den Fluss der Blätter 'durch
die Maschine, in der Maschine (1) angeordnet ist.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass es ein Mittel (15) zum Auftragen ei-
nes Identifikationselementes (16) auf ein Blatt (5")
umfasst, das aus der Maschine (1) kommt.

3. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Abbildungs-Detektoren (10)
über einer Durchgangsfläche befestigt sind, ent-
lang derer die Blätter in der Maschine gleiten, in

Übereinstimmung mit einer Position, an der die
Blätter (5') gestoppt werden, bevor sie in die Pro-
duktionsstation (7) eingeführt werden.

4. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Abbildungs-Detektoren (10) auf
Führungsschienen (11) in einer, parallel zur Durch-
gangsfläche (6) der Blätter (5, 5'), entlanggleiten-
den Weise angebracht sind und dass die Abbil-
dungs-Detektoren (10) mindestens ein Halterungs-
element auf den Führungsschienen (11) umfassen.

5. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Abbildungs-Detektoren (10) zu-
mindest eine Vorrichtung zur Regulation des Fo-
kusabstandes, bezogen auf die Durchgangsfläche
(6), umfassen.

6. Vorrichtung nach einem der vorigen Ansprüche, da-
durch gekennzeichnet, dass die Abbildungs-De-
tektoren (10) ladungsgekoppelte Bilddetektoren
sind.

7. Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass eine Ultraviolettlichtquelle mit den
Bilddetektoren (10) verbunden ist.

8. Vorrichtung nach den Ansprüchen 1 oder 2, da-
durch gekennzeichnet, dass die Verarbeitungs-
vorrichtung (14) eine Zentraleinheit, einen Monitor
(25), eine Tastatur und/oder eine Maus umfasst,
wobei die Zentraleinheit ein Programm durchführt,
um die folgenden Funktionen auszuführen: Detek-
tion und Anzeige der, von den Abbildungs-Detekto-
ren (10) erhaltenen Abbildung; Bestimmung und
Weiterleitung der Abweichung dieser Abbildungen
bezogen auf die Position in der korrekten Ausrich-
tung der Blätter in der Produktionsstation; Anzeige
und Speicherung zumindest der wesentlichen Da-
ten der Abweichung während des Arbeitsvorgangs
der Maschine (1); und Bedienung der Mittel (15)
zum Auftragen eines Identifikationselementes (16)
auf ein Blatt (5"), das aus der Maschine (1) kommt,
in dem Fall, dass für dieses Blatt (5") eine Abwei-
chung detektiert wird, die größer ist als die vorher
festgesetzte Toleranz.

9. Verfahren zur Überprüfung von bedruckten Blät-
tern, die weiterführenden Produktionsschritten un-
terworfen werden, das die folgenden Schritte um-
fasst:

Bedrucken von Blättern einschließlich zumin-
dest zweier Gruppen (20a, 20b) von Referenz-
zeichen (21a-23a; 21b-23b) in der Nähe der
entgegengesetzten Kanten in Längsrichtung
der Blätter, wobei jede Zeichengruppe zumin-
dest ein Referenzzeichen jeder gedruckten
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Farbe auf den Blättern umfasst;

Überführung der bedruckten Blätter in eine Ma-
schine (1), die einen nachfolgenden Produkti-
onsschritt nach dem Bedrucken durchführt;

Erzeugung eines Synchronisationssignals, um
mindestens zwei der optischen Detektionsmit-
tel (10), die in Verarbeitungsrichtung an der Ma-
schine angebracht sind, zu synchronisieren;

Detektion der Abbildung von mindestens zwei
der Referenzzeichengruppen auf jedem Blatt
(5') in Übereinstimmung mit einer Position, an
der jedes Blatt gestoppt wird, bevor es in die
Produktionsstation (7) der Maschine eingeführt
wird;

Senden des Signals, das von den optischen
Detektionsmitteln erzeugt wird, zu einer Verar-
beitungsvorrichtung; und

Bestimmung und Weiterleitung der Abwei-
chung des Referenzzeichens in Bezug auf die
korrekte Druckposition und die korrekte Aus-
richtung in der Reihenfolge der Blätter (5'), wie
sie in die Produktionsstation (7) eingeführt wer-
den.

10. Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass es das Auftragen eines Identifikati-
onselementes (16) auf ein Blatt (5"), das aus der
Maschine kommt, in dem Fall umfasst, bei dem auf
dem Blatt eine Abbildung detektiert wird, wobei min-
destens eines dieser Zeichen in Bezug auf die vor-
bestimmte Position durch mehr als die vorbestimm-
te Distanz fehlplatziert ist.

11. Verfahren nach Anspruch 9, bei dem beim Einschal-
ten der Maschine (1) folgende Schritte durchgeführt
werden:

Auswahl einer vorbestimmten Anzahl von Blät-
tern, die korrekt bedruckt werden sollen;
Einführung dieser Blätter in diese Maschine;
Regulation der Position der optischen Detekti-
onsmittel (10) entlang der Führungsschiene in
Übereinstimmung mit der vorbestimmten Able-
sestellung;
Regulation des Fokusabstandes dieser opti-
schen Detektionsmittel bezüglich der Durch-
gangsfläche, auf der die Blätter entlanggeführt
werden;
Detektion der Position der Referenzzeichen
(21a-23a; 21b-23b) auf jedem der ausgewähl-
ten Blätter zur statistischen Berechnung der
Position jedes Zeichens; und
Einstellung der Dimensionen der maximalen

Abweichung jedes Referenzzeichens auf Basis
der erforderlichen Produktionstoleranzen.

12. Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass die Referenzzeichen (20a, 20b)
hauptsächlich in einer zentralen Position, bezogen
auf die Gesamtlänge der vorbennanten Längskan-
ten, angeordnet ist.

Revendications

1. Appareil pour contrôler des feuilles imprimées, qui
doivent être soumises à des phases de production
ultérieures, du type comprenant : des moyens de
détection optique (10), montés en amont du poste
de production (7) sur une machine (1) exécutant
une phase de production ultérieure, et qui agissent
de manière à produire un signal électrique repré-
sentant une pluralité d'images imprimées dans des
positions préréglées sur chacune desdites feuilles
(5, 5', 5") ; des moyens (12) pour produire un signal
électrique de synchronisation desdits moyens opti-
ques de détection (10) avec les déplacements de
ladite machine (1) ; au moins un dispositif de traite-
ment (14) pour traiter les signaux issus desdits
moyens de détection optique (10) et desdits
moyens de synchronisation (12) ; et des moyens
d'interface (13) permettant l'échange de signaux au
moins entre ledit dispositif de traitement (14), les-
dits moyens de détection optique (10) et lesdits
moyens de synchronisation (12), de manière à dé-
tecter les positions desdites images sur chacune
desdites feuilles envoyées à ladite machine (1), ca-
ractérisé en ce que lesdits moyens de détection
optique comprennent des détecteurs d'image (10)
placés au-dessus du plan de transit des feuilles (5,
5', 5") sur les bords latéraux opposés de la machine
par rapport au sens de déplacement des feuilles le
long de ladite machine (1).

2. Appareil selon la revendication 1, caractérisé en
ce qu'il comprend des moyens (15) pour appliquer
un élément d'identification (16) à une feuille (5") sor-
tant de ladite machine (1).

3. Appareil selon la revendication 1, caractérisé en
ce que lesdits détecteurs d'image (10) sont montés
de manière à correspondre à une position dans la-
quelle une feuille (5') est arrêtée avant d'être insé-
rée dans ledit poste de production (7) .

4. Appareil selon la revendication 1, caractérisé en
ce que lesdits détecteurs d'image (10) sont montés
de manière à pouvoir glisser sur des guides (11) pa-
rallèles au plan de transit (6) desdites feuilles (5,
5'), et que lesdits détecteurs d'image (10) compren-
nent au moins un dispositif de fixation sur lesdits
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guides (11).

5. Appareil selon la revendication 1, caractérisé en
ce que lesdits détecteurs d'image (10) compren-
nent au moins un dispositif de régulation de la dis-
tance focale par rapport audit plan de transit (6).

6. Appareil selon l'une quelconque des revendications
précédentes, caractérisé en ce que lesdits détec-
teurs d'image (10) sont du type à couplage de char-
ges.

7. Appareil selon la revendication 6, caractérisé en
ce qu'il comporte une source de lumière ultravio-
lette, reliée auxdits détecteurs d'images (10).

8. Appareil selon la revendication 1 ou 2, caractérisé
en ce que ledit dispositif de traitement (14) com-
prend une unité centrale, un moniteur (25), un cla-
vier et/ou une souris, ladite unité centrale exécutant
un programme pour mettre en oeuvre les fonctions
suivantes : détecter et afficher les images reçues
par lesdits détecteurs d'image (10) ; déterminer et
signaler l'écart desdites images par rapport à la po-
sition correcte d'alignement de la feuille dans ledit
poste de production ; afficher et mettre en mémoire
au moins les données associées aux écarts pen-
dant le fonctionnement de ladite machine (1) ; et fai-
re fonctionner lesdits moyens (15) pour appliquer
un élément d'identification (16) sur une feuille (5")
sortant de ladite machine (1) dans le cas où, pour
ladite feuille (5"), un écart supérieur à une tolérance
préréglée est détecté.

9. Procédé pour contrôler des feuilles imprimées de-
vant être soumises à des phases de production ul-
térieures, comprenant les étapes consistant à :

imprimer lesdites feuilles en utilisant au moins
deux groupes (20a, 20b) de signes de référen-
ce (21a à 23a ; 21b à 23b) à proximité des deux
bords longitudinaux opposés de chaque feuille,
chaque groupe de signes comprenant au
moins un signe de référence pour chacune des
couleurs imprimées sur lesdites feuilles ;
faire avancer lesdites feuilles imprimées jus-
qu'à une machine (1) qui exécute une phase de
production intervenant à la suite de la phase
d'impression ;
produire un signal de synchronisation pour syn-
chroniser avec les mouvements de ladite ma-
chine au moins deux moyens de détection op-
tique (10) disposés sur ladite machine ;
détecter les images desdits au moins deux
groupes de signes de référence sur chacune
des feuilles (5') en correspondance avec une
position dans laquelle chacune desdites
feuilles est arrêtée avant d'être insérée dans le

poste de production (7) de ladite machine ;
envoyer le signal produit par lesdits moyens de
détection optique à un dispositif de traitement ;
et
déterminer et signaler l'écart desdits signes de
référence par rapport à la position correcte
d'impression et à la position correcte d'aligne-
ment de la feuille (5') pénétrant dans le poste
de production (7).

10. Procédé selon la revendication 9, caractérisé en
ce qu'il comprend l'application d'un élément d'iden-
tification (16) sur une feuille (5") sortant de ladite
machine dans le cas où ladite feuille s'avère pos-
séder une image, dans laquelle au moins l'un l'un
desdits signes est décalé par rapport à la position
préréglée, de plus d'une distance préréglée.

11. Procédé selon la revendication 9, dans lequel lors
du démarrage de ladite machine (1) on prévoit les
étapes consistant à :

sélectionner un nombre préréglé de feuilles qui
sont correctement imprimées ;
envoyer lesdites feuilles à ladite machine ;
régler la position desdits moyens de détection
optique (10) le long des guides respectifs d'une
manière qui correspond aux positions préré-
glées de lecture ;
régler la distance focale desdits moyens de dé-
tection optique par rapport au plan de transit
desdites feuilles ;
détecter la position desdits signes de référence
(21a à 23a ; 21b à 23b) sur chacune desdites
feuilles sélectionnées pour calculer statistique-
ment la position de chacun desdits signes ; et
régler les dimensions de l'écart maximum de
chaque signe de référence sur la base des to-
lérances désirées de production.

12. Procédé selon la revendication 9, caractérisé en
ce que lesdits groupes de signes (20a, 20b) sont
disposés dans une position essentiellement centra-
le par rapport à la longueur totale desdits bords lon-
gitudinaux.
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