Office de la Propriete Canadian CA 2768784 C 2015/06/16

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 768 784
Un organisme An agency of 12) BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2010/07/16 (51) CLInt./Int.Cl. B65H 9/12 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2011/01/27 B6SH 7/08 (2006.01), B65H 7710 (2006.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2015/06/16 CARDILLO. MARCO CH:
(85) Entree phase nationale/National Entry: 2012/01/19 REBEAUD, JEAN-CLAUDE, CH
(86) N° demande PCT/PCT Application No.: EP 2010/004332 (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2011/009567 BOBST SA, CH
(30) Priorité/Priority: 2009/07/24 (EP09009620.7) (74) Agent: SMART & BIGGAR

(54) Titre : DISPOSITIF ET PROCEDE DE POSITIONNEMENT D'ELEMENTS EN PLAQUE DANS UNE MACHINE DE TRAITEMENT
(54) Title: DEVICE AND METHOD FOR PLACING PLATE-LIKE ELEMENTS IN A PROCESSING MACHINE

. . p

e

21

— ™10

(57) Abrege/Abstract:
Method for placing plate-like elements (10) within a processing machine (1) comprising a feeder (20) for placing these plate-like
elements (10) In a plurality of gripping members (31) of a conveyor (30) which conveys them In a paced flow Iinto successive

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 2768784 C 2015/06/16

anen 2 168 784
(13) C

(57) Abrege(suite)/Abstract(continued):

stations (3, 4, 5) said feeder (20) being furnished with a fixing device (21), said feeder (20) being driven by a computation and
control unit (40). The method comprises the successive steps consisting in, during the advancement of each plate-like element
(10),

- measuring the longitudinal placement error and the angular placement error of the plate-like element (10) relative to a theoretical
position, by detecting the front edge or the rear edge of the plate-like element (10),

- controlling the feeder (20) according to the measured longitudinal placement error and angular placement error,

- activating the fixing device (21) in order to make said plate-like element (10) attached to the feeder (20),

- measuring the longitudinal placement error, the transverse placement error and the angular placement error of the plate-like
element (10) attached to the feeder (20), relative to a theoretical position, by detecting register marks (12) printed on said plate-like
element (10).
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ABSTRACT

Method for placing plate-like elements (10) within a
processing machine (1) comprising a feeder (20) for placing
these plate-like elements (10) in a plurality of gripping

members (31) of a conveyor (30) which conveys them in a paced

flow into successive stations (3, 4, 5), said feeder (20)
being furnished with a fixing device (21), said feeder (20)
being driven by a computation and control unit (40). The

method comprises the successive steps consisting 1in, during
the advancement of each plate-like element (10),

- measuring the longitudinal placement error and the
angular placement error of the plate-like element (10)
relative to a theoretical position, by detecting the front
edge or the rear edge of the plate-like element (10),

- controlling the feeder (20) according to the measured
longitudinal placement error and angular placement error,

- activating the fixing device (21) 1n order to make
said plate-like element (10) attached to the feeder (20),

- measuring the 1longitudinal placement error, the
transverse placement error and the angular placement error of
the plate-like element (10) attached to the feeder (20),
relative to a theoretical position, by detecting register

marks (12) printed on said plate-like element (10).

Fig. 5A to 5D
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DEVICE AND METHOD FOR PLACING PLATE-LIKE ELEMENTS IN A

PROCESSING MACHINE

The subject of the present invention is a device and
a method for placing plate-like elements 1in the feeder
station of a machine for processing plate-like elements, and
a machine for processing plate-like elements comprising said
device or using said method.

Such machines are used notably in the printing and
packaging 1industry, for example for making cardboard boxes
from plate-like elements such as pre-printed cardboard
sheets. In a feeder station, these sheets are taken from a
stack situated upstream of the machine and are then placed by
a feeder 1n pincer bars mounted at regular intervals on a
subsequent 1line of endless chains. The latter makes it
possible to convey the sheets into the various subsequent
processing stations of the machine. Typically, such stations

are devoted to the punching of the sheets, to the ejection of
the punching waste and to the reception in a stack of these

punched sheets.

In a paced flow, the line of chains moves and stops
periodically so that, during each movement, all the pincer
bars engaged with a sheet are passed from one station to the
adjacent downstream station. If it is desired to obtain a
quality printing or converting operation, the placement of
the sheets within the various successive stations is crucial.

In the case of the punching of a printed sheet, the placement
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of the sheet 1n the punching station must be precise.
Specifically, care should be taken that the tools used for
the punching, for example the punching form of a platen
press, are 1n perfect register with the printing that has
been previously done on the sheet.

Patent CH 690'470 describes a device for ensuring the
quality of production of a press for manufacturing packages.
To do this, this device comprises a camera designed to read,
on the one hand, register marks associated with the printing,
and, on the other hand, a mark designed for registering the
position of the punch. These register marks are placed on the
front waste section of the sheet held by the pincer bar. The
punching mark is made by means of a perforator attached to
the punching tools. This perforator makes a hole in the front
waste section of the sheet at the same time as the punching
of the latter. Further downstream, another device is used to
mark the sheets 1identified by the camera as being defective,
namely those that have an out-of-tolerance offset between the
printing and the punching.

Patent EP 1'044'908 relates to a device and a method

for placing plate-like elements in a feeder station. From a

table situated 1n a starting rear position, this method
consists 1n engaging means for fixing a plate-like element on
the table and then in controlling actuators in order to allow
it to be moved forward depending on the position of the

plate-like element on the table. As a result, the front edge
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of the piate—like element 1s conveyed, stopped and then
released in a predetermined position in the pincers of the
pincer bar of the conveying device before the table has been
finally. returned to the starting position. In order to be
able to move the table forward, and 1f necessary laterally or
obliquely,' by an appropriate amount, optoelectronic means
read the coordinates of ‘the position of the plate-like
element and compute the movement necessary to be able to
place it in the best way possible 1n the pincer bar.

The device and the method described in‘ document
EP 1'044'908 operates remarkably and has made it possible to
considerably increase the production'rates of the processing
machines Dby carrying out on‘the fly the measurements and the
corrections of placement of each plate-like element, that 1is
to say without 1t belng necessary to stop the plate-like

element. Nevertheless, when the plate-like element 1s very

much advanced or when it 1s very askew, 1t may happen that
the fixing means‘take hold of the plate-like element not on
the front waste section but on a printed portion with the-
risk of damaging the print and the structure of the plate-

like element outside the front waste section.

The object of some embodiments of the present invention
1s to remedy the aforementioned drawbacks and to improve the
quality obtained. The invention may also make it possible to
correct placement errors that are more serious and therefore

to reduce the risk
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of machine stoppage associlated wlith an out-of-tolerance

placement error of a plate-like element.

P

Some embodiments of the i1nvention relate to method

for placing plate-like elements within 3 processing machine
comprising a feeder for placing these plate—like_elements'in a
plurality of gripping members of a conveyor which conveys them
in a paced flow into successive stations, said feeder being
furnished with a fixing device, said feeder being driven by a
computation and control unit, the method comprises the
successive steps consisting in: during the advancement of each
plate-like element: measuring the longitudinal placement error

F

and the anqgqular placement error of the plate-like element

relative to a theoretical position, by detecting the front edge
or the rear edge of the plate-like element, controlling the

feeder according to the measured longitudinal placement error

and the angular placement error, activating the fixing device
in order to make sailid plate-like element attached to the

feeder, measuring the longitudinal placement error, the

"

transverse placement error and the angular placement error OrL
the plate-like element attached to the feeder, relative to a

theoretical position, by detecting register marks printed on

said plate-like element, controlling the feeder according to

the placement errors of the plate-like element to which 1t 1s

attached.

Some embodiments of the invention relate to machine

for processing plate-like elements comprising a feeder

-

furnished with a fixing device for placing these plate-like
elements in a plurality of gripping members of a conveyor which

conveys said plate-like elements in a paced flow 1nto
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successive stations; a lateral driving device to move the
feeder in the lateral direction; two longitudinal driving
devices to move the feeder in the longitudinal direction; at
least three register marks sensors to measure the light '

P

intensity reflected by the surface of the plate-like element

for measuring the longitudinal placement error, the transverse
placement error and the angular placement error of the plate-
like element attached to the feeder; a computation and control
unit receiving the measurements from said register marks
sensors and controlling said lateral driving device, said
longitudinal driving devices and said fixing device; and at

least two edge sensors to detect the passage of a longitudinal

edge of the plate-like element for measuring the longitudinal
placement error and the angular placement error during the

advancement of the plate-like element; the edge sensors being
placed upstream of the register marks sensors, and being

connected to the computation and control unit.

The invention will be better understood on studying

embodiments used in a nonlimiting manner and illustrated by the

appended figures 1n which:

Figure 1 is a schematic representation of a first

type of processing machine in which plate-like elements flow

conveyed by pincer bars.

P

Figure 2 is a schematic plan view of the front edge

of a plate-like element moving in the direction of a pincer Dbar

in order to be gripped by the latter.
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Figures 3 and 4 are schematic representations of a

second type of processing machine in which plate-like elements

flow conveyed by pincer bars.

g
p—

Figures 5A to 5D represent schematically the use o:
the method according to the invention by a processing machine

according to the invention.

In order to prevent any confusion in the description

that follows, the terms “upstream” and “downstream” will Dbe

defined with reference to the direction of movement of the
plate-like elements 10, as 1llustrated by the arrow D 1n

Figure 2. These elements move from upstream to downstream, by
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and large following the main axis X of the machine, 1n a
movement paced by periodic stops. The front edge of a plate-
like element corresponds to the downstream and the rear edge
to the upstream. Also, it will be specified that the
adjectives "longitudinal" and "lateral" are defined with
respect to this main axis X. The terms "plate-like elements”
and "sheets" will be considered to be equivalent, and will
relate both to elements consisting of corrugated cardboard
and flat cardboard, of paper or of any other material
routinely used in the packaging industry.

Figure 1 shows a schematic overview of a processing
machine 1 in which the method of the present invention can be
applied. This machine comprises a series of processing
stations amongst which there will typically be a feeder
station 2 followed by a punching station 3, a waste ejection
station 4 and a reception station 5. The number and the
nature of processing stations may vary depending on the

complexity of the converting operations to be carried out on

the plate-like elements 10.
In the feeder station 2, these plate-like elements 10

are placed i1n a stack 11 which rests notably against a gauge

6 also used as a front stop for these elements. By virtue of
the 1i1nterstice 1left at the bottom of the gauge 6, these
elements can be withdrawn one by one from the bottom of a
stack 11 then transferred to a feeder 20. This device will

make 1t possible to feed each of the elements 10 into a
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gripping member 31 of a conveyor 30, as can be better seen 1in
Figure 2. This conveyor usually consists of a line of chains
32, between the chains of which a plurality of pincer bars 1is
arranged, each one belng used as a gripping member 31 for the
plate-1like element 10.

The line of chains 32 moves and stops periodically so
that, during a movement, each gripping member 31 1s passed
from one station to the adjacent downstream station. The
position of the stops of the gripping members 31 1s dictated
by the line of chains 32 moving a constant distance. This
distance corresponds to the theoretical pitch of these
members on the line of chains. The processing stations 2, 3,
4 and 5 are fixed and placed apart by this same pitch so
that, at each stop, the gripping members 31 stop 1n register
with the tools of these stations. Such a type of machine 1s
most frequently used for processing plate-like elements of
corrugated cardboard.

Figure 2 shows, 1n a schematic view from above, a
downstream portion of a plate-like element 10 being moved

toward a pincer bar by the feeder 20. In the example of a

processing machine shown 1in Figure 2, the feeder 20 1is
furnished with a fixing device 21 consisting of a suction
plate. This fixing device 21 makes it possible to suck the
plate-like element from the bottom of the stack 11 and to
thus attach it to the feeder 20, which will cause the plate-

like element 10 to slide beneath the gauge 6 and bring it
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into a determined position in engagement with the pincers of
the gripping member 31. The trajectory of the feeder 20
depends on the initial position of the plate-like element 10
at the bottom of the stack. This position 1s measured by
first sensors 7 situated directly downstream of the gauge 6
(Figure 1). Preferably, one pair of these sensors will be
placed above the plane of passage of the plate-like elements
and another will be placed below. By virtue of this
arrangement, it becomes possible to read the printed marks 12
(Figure 2) allowing the registering of a print made either on
the front face or on the back face of the plate-like element.
Such register marks 12 are usually placed on 1ts front
portion, namely on the front waste section that 1s used by
the gripping member to take hold of the plate-like element,
but may also be placed on the lateral portion of the plate-
like element 10, notably 1n order to measure the lateral
position of the plate-like element, in order to carry out a
lateral alignment. The sensors 7 measure the 1ntensity of the
light reflected by the surface of the plate-like element 10
when 1t 1s 1lit by a lighting device, 1in a predetermined zone
in which the register marks are located. A processing of the
signal obtained then makes 1t possible to compute the
position of the register mark. For reasons of space
requirement, the 1lighting device 1s sometimes incorporated

into the sensor 7 but that 1s not a necessity. In the
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exemplary embodiment of Figure 2, the sensors 7 1incorporate
the lighting devices.

When the measurements are taken by said first sensors
7, these measurements are immediately transmitted to a
computing and coritrol unit 40 for the computation of the
position of the register marks and of the traj' ectory of the
feedei 20. Knowing the theoretical stopping position of the
gripping member 31 in the feeder station, the control unit is

- capable of computing the values of the movement parameters-
(lateral, longitudinal or askew) of the feeder 20 so that the
latter correctly brings the plate-like element 10 so that it
is conveyed 1nto the'gripping member 31, depending on 1ts initial
starting position. These compﬁtations are carried out by the
computation and control unit 40 which also controls the
feeder 20. ‘

The plate-like elemen-t 10 will then be conveyed by
the gripping member 31 into the punching station 3 where it
will be puhched according to a die corresponding to the
opened-out shape that it is desired to obtain, for example .
for the purpose of obtaining a plurality of boxes of a given
shape. In this station, or 1n one oOr more subsequent
stations, other operations can also be carried out such as

the scoring of fold lines, the embossing of certain surfaces

and/or the placing of motifs from metalized strips for

example.
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Figure 3 represents another example of a die press
that 1s currently known in which the plate-like elements 10
to be worked are sheets taken from the top of the stack 11,
placed in the form of an overlapping stream and then conveyed
to a feed board before being inseftéd into the pincers 31 of
the conveyor 30 of the punching station of the -
press. Therefore document EP1170228 describes an examble of a
device for sheet-by-sheet feeding for placing in an
overlapping stream; and document EP0680906 describes an
éxample of a conveyor of the punching station of the

- press using pincer bars.

The devices.for placing the sheets in an overlapping
stream and for conveying the overlapping stream are shown in
greatér detail in Figure 4. The stack 11 is shéred out 1into
an overlapping stream by the sucker unit 50, the top of the
stack 11 Dbeing | kept at a constént level. by virtue of the
raising of the stack-holder tray 51 driven by a motor 52. The
sheet on the_tdp of the stack 11 is picked up from the back
and'then-pushed forward by the sucker unit 50 SO as to form

the overlapping stream, the front portion of the sheet 10

sliding beneath the previous sheet.

The sheets of the overlapping stream are precisely
placed longitudinally and laterally by a placement device 60
which has an operation similar to that of the feeder 20 of
the processihg machine shown 1i1n Figures 1 and 2. Document

EP 1044908 describes an example of a device for placing the



CA 02768784 2014-11-19

68200-252 .

- 10 -

sheets that form the overlapping stream. As described in'
this document, the placement occurs at the end‘ of the feed
board closest to the conveyor 30 of the punching

station, by wusing a sophisticated system that does not
require the sheets to stop. The placement device 60 comprises
a table furniéhed with a fixing device comprising pincers the
- function of which, identical to that of the suction plate 21
of the feeder 20 shown in Figure 2, 1s to attach a platé—like
element 10 to the table i1n order to convey 1t 1into

the gripping member 31 depending on ité initial starting
position in a manner similar to that described above. Thus
Sensors measure tﬁe reflected light intensity which makes it
possible to compute the positioh of the register _ marks and
the movement that the table of the placement device must make
in order to correctly place the front edge_of the plate-like
element in the gripping member 31. This type of press is most

frequently used when the plate-like elements 10 are sheets of

flat cardboard.

The object of the present invention is theréfore to
ensure a perfect placement of the plate-like elerhents 10 1in
the gripping members 31 with a greatly increased capability
for positional correction so as to reduce the number of
stdppages of the machine associated with out-of-tolerance
placement errors .‘ The invention relates to thé placement
method as well as to the machines for processing plate-like

elements capable of wusing thils placement method. In the
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following deta'.iled description of exemplary embodiments of
the invention, the term "feeder" will be used to designate a
device the function of which 1s to feed the downstream-.edge
of ablate~like element 10 into the gripping member 31. Such
a device corresponds to the feeder 20 shown in Figures 1 and
2, or ¢to the placement device 60 shown iﬁ Figure 4 and
explained in detail in document EP1044908.‘ The feeder 1is
furnished with a fixing device which makes . it possible to
attaéh the plate-like element 10 to the .feede'r. The above
examples have shown that the fixing devicé could take
different forms, such as that of a suction plate 21 shown in
Figure 2, or.that of pincers.

For the rest of the description, the terminology and
the numbering of the elemeﬁts will be those of Figures 1 and
2. "Mark" .is unde:bstood to be any surface treatment applied
in order to obtain a sharp variation 1in reflected ‘light
intensity.

A plate-like processing machine according 'to the
invention conventionally comprises a feeder 20 furnished with
a fixing device 21. The feeder 20 makes it poSsible to place
the plate-like elements 10 in a plurality of gripping members .
31 ‘of a conveyor 30 which conveys them in a paced flow 1into
successive stations. Also con';fentionally, a processing
machine accbrding to the invention comprises at least three
sensors 7 which measure the light intensity reflected by the

surface of the plate-like element when it is attached to the
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feeder 20 by the fixing device 21 so as to measure the
position of régister marks 12 that are printed thereon. One
of the sensors 7 1s capable of measuring the lateral position

of a register mark 12 printed on a lateral edge of the plate-

like ‘e'lement 10 and the other two sensors 7 aré capable of
- measuring the longitudinal position of two fegister marks 12
printed on the front edge of the plate-like element 10.

The processing mathine according‘ to the invention
preferably comprises three lighting devices, typically bf the
LED type, placed so as to light the printed register marks 12
in order to imprové the measurements takén by the sensors 7.
The lighting devices may advantageously be incorporated into
the sensors 7, which provides advantages in terms of space
requirement, of ease of mechanical installation and
adjustment, bﬁt also in terms of maiﬁtenance.

The proces'sing machine according to the invention

comprises driving devices, typically linear motors, capable

of moving the feeder 20. A lateral driving device 201 1s used to

feeder 20 in the lateral direction. Two longitudinal

-k

move the

driving devices 202 are used to move the feeder 20 1in the

longitudinal direction. When the two longitudinal driving

devices 202 receive different signals, they cause the feeder 20

to rotate about an axis perpendicular to its surface and if

necessary to the surface of the plate-like element that it

conveys.
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The process;i.ng' machine according ¢to the invention
also comprises a computation and control unit 40, of the
microprocessor or microcontroller type. The computation and
control unit receives the measurements taken by the sensors 7
and computes lateral, longitudinal and ‘angular placement

errors according to thesé measurements and theoretical
positions that the 'register marks of the plate-like element

conveyed by the feeder 20 should have.

The computation and control wunit 40 controls the
driving devices 201 and 202 that move the feeder 20 so as to

correct these 1lateral, longitudinal and angular placement

e’rrors in order to ensure a perfect placement of the front
edge of the plate-like element 10 1n a gripping member 31.
All these elements are already known in combination.
They make it possible to apply a method comparable to. that
described in document EP 1044908, by performing successive
steps consisting in, during ‘the advancement of each plate-

like element 10, activating the fixing device 21 in order to

attach the plate-like element 10 to the feeder 20,
then measufing the 1longitudinal placement error,. the'
transverse placement error and the angular placement error of
the plate-like element 10 attached to the feeder 20, relative
to a theoretical position, by detecting register marks 12
printed on' said plate-like element 10, and finally
controlling the feeder 20 according to the placement errors

of the plate-like element 10 to which it 1s attached.
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It is essential that all these steps occur during the
advancement of each plate-like element 10. Thilis means 1n
particular that this plate-like element 1s seized on the fly
by the fixing device 21, without stopping, and that the
measurements and the corrections are also carried out during
this advancement. Thus the plate-like element 10 never ceases
to advance, which makes it possible to achieve very high
processing rates of the order of 12 000 sheets per hour.

The placement method according to the invention
differs from the existing methods 1in that 1t comprises
additional steps which also occur during the advancement of
the plate-1like element 10 but before 1t 1s attached to the
feeder 20 by the fixing device 21. A first additional step
consists 1n measuring longitudinal and angular placement
errors of one of the transverse edges of the plate-1like
element 10, that is to say either its front edge or its rear
edge. A second additional step conslsts 1n controlling the
feeder 20 according to the measured longitudinal placement
error and the angular placement error.

Specifically, 1n the existing systems, the fixing
device 21 seizes each plate-like element 1n the same manner,
however, this does not make 1t possible to correct
simultaneous significant errors of longitudinal and angular
placement because the seizure cannot be carried out

correctly.
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Figures ©5A and G5B represent schematically the
placement method according to the invention. In Figure 5A, a
plate-like element 10 1is presented with a considerable
angular positioning error and an indifferent longitudinal
placement error. Two front sensors 8 make 1t possible to
measure at the same time the longitudinal placement error and
the angular placement error.

Figure G5B represents the moment when the fixaing
device 21 attaches the plate-like element 10 to the feeder
20. Since the latter has been controlled according to the
measured placement errors, the fixing device 21 seilzes the
plate-like element 10 on the fly by pinching it precisely 1n
the front waste section 13 which 1s on the front edge.

Figure 5C represents schematically the measurement of
the lateral, longitudinal and angular placement errors of the
plate-1like element 10 by virtue of the sensors 7. Figure 5D
represents schematically the placement of the plate-like
element 10 when 1t 1s seized by the pilncers of the gripping
member 31.

Thus a processing machine according to the invention
comprises at least two sensors 8 capable of detecting the
passage of a longitudinal edge of the plate-like element 10,
when the latter 1s 1in motion but before it is seized on the
fly by the fixing device 21 1n order to attach it to the
feeder 20. Consequently, the sensors 8 are placed upstream of

the sensors 7. In Figures 5, 1t 1s the passage of the front
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edge that is detected. Alternmatively, it is totally possible

to measure the placement of the upstream edge by dete‘cting
the passage'of the rear edge of the plate-like element 10. In
both .cases, the sensors 8 may be of extremely simple.
construction. For example, the breaking of two light beams is
sufficient to detect thé passage of the front edge.
Altefnatively, ‘the sudden Var,iation of the signai supplied by
inductive sensors sliding or rolling on the surface of the
plate-like element makes it possible to easily detect the
reaxr edge. -

In both cases, 1t 1s a transit time that 1s
determined by the computation and control unit 40 by virtﬁe
of the measurementé sent by the sensors' 8. The computation
and control unit 40 then computes the placement errors in the
knowiedge of the speed of movement, then as 'a consequence
controls the feeder 20 by sending control signals to the
lateral driving device 201 and to the longitudinal driving
devices 202.

This method and the machines that use it therefore
make it possible to correct simultaneous -significant errors
of 1longitudinal pladement and angular placement and to

considerably reduce the risk of machine stoppage because of

out-of-tolerance placement errors.
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CLAIMS:
1. Method for placing plate-like elements within a

processing machine comprising a feeder for placing these plate-

like elements in a plurality of gripping members of a conveyor
which conveys them in a paced flow into successive stations,
said feeder being furnished with a fixing device, said feeder
being driven by a computation and control unit, the method

comprises the successive steps consisting 1n:
= during the advancement of each plate-like element:

- measuring the longitudinal placement error and the

P

angular placement error of the plate-like element relative to a

b

theoretical position, by detecting the front edge or the rear

edge of the plate-like element,

- controlling the feeder according to the measured

longitudinal placement error and the angular placement error,

- activating the fixing device in order to make said

plate-like element attached to the feeder,

- measuring the longitudinal placement error, the

transverse placement error and the angular placement error of

the plate-like element attached to the feeder, relative to a
theoretical position, by detecting register marks printed on

sald plate-like element,

-~ controlling the feeder according to the placement

errors of the plate-like element to which it is attached.

2. Machine for processing plate-like elements comprising
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- a feeder furnished with a fixing device for placing

these plate-like elements in a plurality of gripping members of
a conveyor which conVeys said plate-like elements 1n a paced

flow into successive stations:

- a lateral driving device to move the feeder 1in the

lateral direction;

- two longitudinal driving devices to move the feeder

in the longitudinal direction;

- at least three register marks sensors tO measure

the light intensity reflected by the surface of the plate-like

element for measuring the longitudinal placement error, the

1}

transverse placement error and the angular placement error of

the plate-like element attached to the feeder;

- a computation and control unit receiving the

-

from said register marks sensors and controlling
said lateral driving device, said longitudinal driving devices

and said fixing device; and

- at least two edge sensors to detect the passage of
a longitudinal edge of the plate-like element for measuring the
longitudinal placement error and the angular placement error

P

during the advancement of the plate-like element; the edge

sensors being placed upstream of the register marks sensors,

and being connected to the computation and control unit.

3. Machine for processing plate-like elements according
to Claim 2, wherein said edge sensors detect the passage of the

front edge of the plate-like element.



CA 02768784 2014-11-19
08200-252

- 19 =

4., Machine for processing plate-like elements according

to Claim 2, wherein said edge sensors detect the passage of the

rear edge of the plate~like element.
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