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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ita-
lian patent application no. 102020000001993 filed on
February 3, 2020.

TECHNICAL FIELD

[0002] The presentinvention relates to a procedure for
the selective management of the waste of an automatic
machine for manufacturing or packing consumer articles.
[0003] Thepresentinventionisadvantageously butnot
exclusively applied in the selective management of the
waste of an automatic packaging machine that manufac-
tures cigarette packs, to which the following disclosure
will explicitly refer without thereby losing generality.

PRIOR ART

[0004] Document DE 36 39 972 describes a process
and a device for separating out from a material web
material web sections which are unusable as a result
of defects. A processing station, for example a packaging
machine for cigarettes, is also disclosed, machine that is
fed intermittently with material web sections of defined
length which are cut off from the material web by means of
a cutting device after each take-off cycle.

[0005] An automatic packaging machine for cigarettes
usually comprises a plurality of actuators which acton the
articles in order to modify the shape, the structure or the
position thereof and each actuator can assume a plurality
of different positions. Generally, some actuators are used
for conveying semi-finished articles through a plurality of
processing stations. Such conveying systems, in the
majority of cases, are continuous systems, i.e. systems
which move at a constant speed or according to periodic
motion laws so as to respect predetermined concur-
rences between the article, the components to be added
to the article in order to complete it and the processing
operations to be carried out.

[0006] The processing stations in turn comprise other
actuators designed to feed the aforementioned compo-
nents to be added to the semi-finished articles (for ex-
ample a wrapping, a collar, a blank, an absorbent layer,
etc.) and/or to process the articles. Lately, the environ-
mental issue relating to industrial waste has become
increasingly widespread. Moreover, such issue falls with-
in the interests of the manufacturer, as the reduction in
waste generates (unless a machine stoppage of exces-
sive duration) a considerable saving in raw materials, i.e.
in the components to be processed and combined for
forming a consumer article.

[0007] However, usually, even if the control of the
components fed towards an article takes place before
the components are used, it is difficult to reject only the
defective components.
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[0008] In particular, based on a negative result of the
control (i.e. on a component evaluated faulty by a control
system, for example a sensor), generally two scenarios
occur. In case the componentis so defective thatitcannot
sustain the subsequent manufacturing process for struc-
tural reasons (for example, it is torn, too damp, etc.) or
because of potential jams (for example, it is in a wrong
position, incorrect orientation, etc.), the automatic ma-
chine interrupts its production and an operator has to
reject the defective product manually in order to restart
the production. In case, instead, the defective component
can sustain the subsequent manufacturing process (for
example a strip or a collar has creases or stains, but
without structural or position critical aspects), the produc-
tion carries on and the pack comprising the defective
component is rejected entirely at the end of the manu-
facturing process, since it is marked as not suitable in its
entirety due to the single defective component not con-
sistent with the required specifications.

[0009] This policy in the management of the waste of
an automatic machine having high productiveness
causes a double drawback, since, in the first case, the
production is entirely blocked and, in the second case, an
entire pack is rejected, comprising, besides the defective
component, also a plurality of non-defective usable com-
ponents.

[0010] Moreover, the greater the productiveness of the
machine, the greater the drawbacks. In the first case
(structurally prejudiced component), in which the auto-
matic machine is stopped by an alarm, a greater produc-
tiveness determines, in direct proportion to the time spent
resetting the alarm, a greater loss in production. In the
second case, a greater productiveness having a consis-
tent percentage of waste determines a greater number of
packs entirely rejected because of a single defective
component.

DESCRIPTION OF THE INVENTION

[0011] The object of the present invention is to provide
a procedure for the selective management of the waste of
an automatic machine for manufacturing or packing con-
sumer articles which is at least partially exempt from the
above-described drawbacks and which, at the same
time, is simple and cost-effective to implement. In accor-
dance with the present invention, a procedure for the
selective management of the waste of an automatic
machine for manufacturing or packing consumer articles
as claimed in the appended claims is provided. An auto-
matic machine for manufacturing or packing consumer
articles configured to carry out the aforementioned pro-
cedure is also provided.

[0012] The claims describe preferred embodiments of
the present invention forming integral part of the present
description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will now be described
with reference to the accompanying drawings, which
illustrate some non-limiting embodiment examples there-
of, wherein:

e Figure 1 is a perspective and schematic view of an
automatic machine for manufacturing articles of the
tobacco industry;

*  Figure 2 is a schematic view of part of the automatic
machine of Figure 1 in a first step;

*  Figure 3 is a schematic view of the part of the auto-
matic machine of Figure 2 in a second step; and

e Figure 4 illustrates a possible flowchart of the pro-
cedure for the selective management of the waste of
an automatic machine.

PREFERRED EMBODIMENTS OF THE INVENTION

[0014] InFigure 1, reference numeral 1 indicates, as a
whole, an automatic machine for manufacturing articles 3
of the tobacco industry, in particular an automatic packa-
ging machine 1 for applying a transparent overwrapping
to cigarette packs. The automatic machine 1 comprises
different parts, which are in turn provided with one or
more work stations WS configured to carry out proces-
sing operations on semi-finished articles 3 (for example,
the cigarette packs in the embodiment illustrated in Fig-
ure 1). In particular, the automatic machine 1 comprises a
part 2 provided with a conveying system 4, which is
configured to convey, singularly or in groups, the semi-
finished articles 3 along a conveying path CP and accord-
ing to a first periodic motion law.

[0015] Inthe non-limitingembodiment of Figures 2 and
3, the conveying system 4 comprises a belt 5 configured
to receive some semi-finished articles 3 and transport
them towards a processing station WS. In particular, a
component 6, in this case a wrapping, for example a
transparent overwrapping, is applied in the processing
station WS. Obviously, the component 6 can be any type
of element to be added to the article 3 such as, for
example, a collar, a glue, a support, a fastening element,
a label, a blank, an absorbent sheet, an elastic, a food-
stuff, etc. In the following description, in a non-limiting
manner, reference numeral 3 will indicate the consumer
articles in general and reference numeral 3’ will indicate
the consumer article being processed. Moreover, refer-
ence numeral 6 will indicate the components in general,
reference numeral 6’ will indicate the defective compo-
nents and reference numeral 6" will indicate the new
components, succeeding the defective components 6'.

[0016] Advantageously but not necessarily, the con-
veying system 4 also comprises one or more pushers 7.
In some non-limiting cases, the pushers 7 are set in
motion by actuators 13 independent of one another
and by the belt 5. In other non-limiting cases, the pushers
7 are set in motion by a single actuating system that is
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independent of the belt 5. In further non-limiting cases,
the pushers 7 are integral with the conveyor belt 5.
[0017] Advantageously, the automatic machine 1 com-
prises at least one store (8) containing one or more
components 6.

[0018] In some non-limiting cases such as the one
illustrated in the accompanying figures, the component
6 is a planar element, in particular a strip, a wrapping or a
blank.

[0019] Inthe non-limiting embodiment of Figures 2 and
3, the component 6 is obtained from a seamless strip,
which is fed, cut and possibly rejected along a feeding
path FP. In other words, the component 6 is a continuous
strip of wrapping material and the store 8 is thus areel C.
In other non-limiting embodiments not illustrated, the
store 8 comprises a plurality of separate (for example
collars or blanks) and stored (for example in piles) com-
ponents.

[0020] The part 2 of the automatic machine 1 further
comprises a feeding system 9 configured to feed at least
one component 6 from the respective store 8 towards the
conveying path CP and along the feeding path FP and
according to a second periodic motion law, in particular
different from the first periodic motion law which governs
the movement of the articles 3.

[0021] Inthe non-limiting embodiment of Figures 2 and
3, the part 2 further comprises a wheel 10 mounted
rotatable around a central rotation axis A and provided
with seats 11 (in particular pockets) adapted to accom-
modate the semi-finished articles 3 (the cigarette packs)
and (at least) one pusher 7 adapted to push the semi-
finished articles 3 into the seats 11 of the movable wheel
10. In particular, during the insertion of the semi-finished
articles 3 into the seats 11, the article 3 being processed
(i.e.the oneinside the work station WS) goes towards the
component 6 and pushesitinto the seat 11 of the movable
wheel 10 so as to remain wrapped up therein.

[0022] According to some preferred but non-limiting
embodiments, the actuators that set in motion the con-
veying device 4 (and/or the pushers 7) and/or the feeding
system 9 comprise electric motors (in particular of brush-
less type) which are independent of one another. Accord-
ing to further embodiments not illustrated, the actuators
also comprise types of actuation different from the elec-
tric motors (for example pneumatic or hydraulic cylinders,
electrically actuated cylinders, etc.).

[0023] In the non-limiting embodiment illustrated in
Figures 2 and 3, at least three actuators 12, 13 and 14
are present: a first actuator 12 is coupled to the wheel 10
so as to control the rotation of the wheel 10 around the
rotation axis A and it is provided with a rotating electric
motor (for example of brushless type) which sets the
wheel 10 into rotation through the interposition of a re-
ducer (notillustrated); a second actuator 13 is coupled to
the pusher 7 to control the linear movement of the pusher
7 along a direction D and for a predefined stroke and it is
provided with a rotating electric motor (for example of
brushless type) and with a reducer which transforms the
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circular movement into a linear movement (both not
illustrated); and, in particular, a third actuator 14 con-
nected to the store 8 and configured to feed the compo-
nents 6 along the feeding path FP (obviously, the actuator
14 can be any other type of actuator comprising, for
example, articulated quadrilaterals, robots, gripping
and laying elements, etc.).

[0024] Advantageously, the machine 1 further com-
prises a control system 15 configured to detect, during
the feeding of the components 6, the quality and/or the
position and/or the orientation of at least one component
6 so as to establish whether the component is usable or
defective. For example, a component 6 can be consid-
ered defective if it has wrinkles, creases, holes, tears,
stains, non-constant thickness, unsuitable dampness,
wrong position, incorrect inclination, etc. Conversely, a
component is to be considered suitable if it respects all
the minimum specifications of quality and/or orientation
and/or position.

[0025] Inthe non-limiting embodiment of Figures 2 and
3, the control system 15 is a camera 16, which, for each
component 6 passing in front of it, performs a scan (i.e. a
photo) so as to determine the quality, the orientation and
the position thereof and define whether it is defective or
suitable. Advantageously but not necessarily, the camera
16 is comprised in a viewing system (in turn comprised in
the control system 15) and in a processing system of the
images of a known type and not illustrated to a greater
extent.

[0026] In other non-limiting embodiments not illu-
strated, the control system 15 is any type of sensor
capable of establishing the quality and/or the position
and/or the orientation of a product (for example, ultra-
sound sensors, capacitive sensors, microwave sensors,
photoelectric cells, etc.).

[0027] The automatic machine 1 further comprises a
control unit 17 (schematically illustrated in Figure 1)
configured to control at least the conveying system 4
(by means of the actuator 13) and feeding system 9 (by
means of the actuator 14). Advantageously but not ne-
cessarily, the control unit 17 also controls the wheel 10
(by means of the actuator 12) and, in particular, all the
actuators of the part 2 of the automatic machine 1. For
example, the control unit 17 is the processor of an in-
dustrial control unit or an industrial PC.

[0028] Advantageously, the control unit 17 is config-
ured to control, in case the component 6’ fed is defective,
the conveying system 4 according to a first modified
motion law, which is different from the first periodic motion
law, so as to convey the article 3’ being processed.
Alternatively or additionally, the control unit 17 is config-
ured to control the feeding system 9 according to a
second modified motion law, which is different from the
second periodic motion law, so as to feed the new com-
ponent 6" replacing the defective component 6'. More
specifically, in the non-limiting embodiment of the illu-
strated figures, in case a component 6’ is defined defec-
tive by the control system 15, the article 3’ in the proces-
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sing step slows down and/or the (usable) component 6"
succeeding the defective component 6’ accelerates so as
to give the feeding system 9 the time necessary to posi-
tion the succeeding component 6" in the work station WS
before the article 3’ goes through the feeding path and
pushes it into the seat 11. In particular, the defective
component 6’ is previously conveyed towards a waste
zone WZ (for example a container).

[0029] In particular, the control unit 17 is configured to
process, in case a component 6’ fed is defective (as
illustrated in the non-limiting embodiment of Figure 3),
the first and/or the second modified motion law, which
comprise respectively (at least) a deceleration (at least)
ofthe article 3’ being processed and/or an acceleration of
the new component 6". In such manner, it is possible to
compensate the replacement of the defective component
6’ with the usable component 6" so as to allow the part 2 of
the automatic machine 1 to add to the article 3’ being
processed at least the new component 6" replacing the
defective component 6’.

[0030] Inthe non-limiting embodiment of Figures 2 and
3, the part 2 of the automatic machine 1 comprises a
separation device 18 that separates the components 6,
6’, 6", in particular a cutting device 19 that cuts the
components 6, 6’, 6", which is provided, more precisely,
with a knife and with a counter-knife.

[0031] According to a further aspect of the present
invention, a procedure is provided for the selective man-
agement of the waste of at least a part of an automatic
machine for manufacturing or packing consumer articles.
[0032] The procedure comprises at least a step of
conveying, according to the first periodic motion law,
the plurality of semi-finished articles 3 along the convey-
ing path CP through (at least) the work station (WS),
where (at least) the component 6, 6" is added to an article
3’ being processed.

[0033] The procedure comprises the further step, in
particular at least partially simultaneous with the convey-
ing step, offeeding each component6, 6’, 6", according to
a second periodic motion law, from the respective store 8
(in the non-limiting embodiment of Figures 2 and 3, from
the reel C) towards the conveying path CP and along the
feeding path FP.

[0034] Moreover, the procedure comprises a step of
checking, in a control area IA and during the step of
feeding the component 6, 6’ (i.e. before said component
6, 6’ reaches the conveying path CP and not compulsorily
during the movement of the component 6, 6’ along the
feeding path FP) the quality and/or the position and/or the
orientation of the component and establishing whether
the componentis usable or defective. In particular, during
the feeding of each component 6, 6’, 6", the control
system 15 (more precisely, the camera 16) scans the
component 6, 6’, 6" directed towards the conveying path
CP (and towards the article 3’ being processed), deter-
mines whether the component 6, 6, 6" is suitable or
defective (i.e. to be rejected) and communicates this to
the control unit 17, for the possible variation of the motion
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laws of the component 3’ being processed (i.e. the one
which should have received the defective component 6’,
Figure 3) and/or of the succeeding component 6".
[0035] Advantageously, in case the component 6 is a
defective component 6’, the procedure also comprises a
replacement step, during which the defective component
6’ is conveyed from the control area IA to a waste zone
WZ and replaced, inside the work station WS, by a new
component 6", which is fed from the respective store 8
towards the conveying path CP and along the feeding
path FP. In this manner, it is possible to carry out a
selective rejection of the defective components 6’ only.
[0036] According to some non-limiting embodiments,
in case the component 6 is a defective component 6’, the
procedure further comprises a compensation step, dur-
ing which the article 3’ being processed (i.e. the one that
should have received the defective component 6’) is
conveyed according to a first modified motion law (dif-
ferent from the first periodic motion law with which it is
normally conveyed) along the conveying path CP, allow-
ing the new component 6" from the respective store 8 to
reach the work station WS.

[0037] Alternatively oradditionally, during the compen-
sation step, the new component 6" is fed according to a
second modified motion law (different from the second
periodic motion law with which it is normally conveyed),
allowing the new component 6" to reach the work station
WS in order to be added to the article 3’ being processed.
[0038] Advantageously but not necessarily, the first
modified motion law (i.e. the profiles of position, speed,
acceleration, etc., which derive therefrom), compared to
the first periodic motion law, comprises a step of decel-
erating the article 3’ being processed. In this case, the
term "deceleration" also means the case where, at a
certain point of the first modified motion law, there is a
lesser acceleration (or a greater deceleration) compared
to the same point of the first periodic motion law. In
particular, the deceleration step is carried out at the
beginning of the compensation step. In such manner,
the article 3’ being processed "waits" for the new com-
ponent 6" to reach the work station.

[0039] In some non-limiting cases, as soon as the
component 6" reaches a position owing to which the
production can continue normally, the compensation step
ends with an acceleration step of the article 3. In parti-
cular, the control unit 17 resumes the conveying of the
article 3’ according to the first periodic motion law. More
precisely, the acceleration step of the article 3’ follows a
motion profile which joins (interpolates) the first modified
motion law (specifically, the position in which the article 3’
is now located) to the first periodic motion law (specifi-
cally, the position in which the article 3’ will have to be
located in order to receive the component 6").

[0040] Advantageously but not necessarily, the sec-
ond modified motion law (i.e. the profiles of position,
speed, acceleration, etc., which derive therefrom), com-
pared to the second periodic motion law, comprises a
step of accelerating the article 3’ being processed. In this
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case, the term "acceleration" also means the case where,
ata certain point of the second modified motion law, there
is a greater acceleration (or a lesser deceleration) com-
pared to the same point of the second periodic motion
law. In particular, the acceleration step is carried out at the
beginning of the compensation step. In such manner, the
new component 6" "chases" the arrival of the article 3’
being processed at the work station.

[0041] In some non-limiting cases, as soon as the
component 6" reaches a position owing to which the
production can continue normally, the compensation step
ends with a deceleration step of the component 6". In
particular, the control unit 17 resumes the conveying of
the component 6" according to the second periodic mo-
tion law. More precisely, the deceleration step of the
component 6" follows a motion profile which joins (inter-
polates) the second modified motion law (specifically, the
position in which the component 6" is now located) to the
second periodic motion law (specifically, the position in
which the component 6" will have to be located in order to
be received by the article 3’ being processed).

[0042] Advantageously but not necessarily, the repla-
cement step and the compensation step are at least
partially simultaneous. In such manner, it is possible to
reduce the deceleration of the article 3’ being processed
and/or the acceleration of the new component 6".
[0043] Advantageously but not necessarily, the proce-
dure comprises a further step, prior to the compensation
step, of processing, by means of the control unit 17 and in
case the component 6 is defective, the first modified
motion law and/or the second modified motion law based
on the current kinematics and/or on the size of the article
3’ being processed. More precisely, in case where the
automatic machine 1 produces small formats (or has
abundant distances between a work station and the
following one) it will be simpler to complete the replace-
ment step and thus the dynamics of the modified motion
laws will be "softer" compared to the case where large
formats are manufactured (or there are smaller distances
between a work station and the following one), in which,
in order to dispose of the defective components 6’, less
"soft" dynamics are necessary. In particular, the modified
motion laws are calculated by means of known methods
of interpolation of points for an electric actuator such as,
for example, splines or polynomials (or by imposing the
maximum possible accelerations/decelerations for the
actuators 12, 13 and 14).

[0044] According to some non-limiting embodiments,
the semi-finished articles 3 prior to and/or following the
one 3’ being processed and subjected to the compensa-
tion step (i.e. even only in deceleration) keep being
conveyed (normally) along the conveying path CP. In
such manner, the general production of the automatic
machine 1 is kept on average constant and the compen-
sation step of a single component does not determine any
variation in the production of the others.

[0045] In some non-limiting cases, the compensation
step concerns the single article 3’ being processed which
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should have received the defective component 6’.
[0046] In other non-limiting cases, the compensation
step concerns the article 3’ being processed which
should have received the defective component 6’ and
a finite number of the articles 3 which follow it.

[0047] Advantageously but not necessarily, the mod-
ified motion law comprises at least a first step, during
which there is both a deceleration of the article 3’, and (or
alternatively) an acceleration of the new component 6".
More precisely, the modified motion law also comprises a
second step, during which there is both an acceleration of
the article 3’, and (or alternatively) a deceleration of the
new component 6", in particular so as to re-establish the
same speeds provided for by the periodic motion law. In
such manner, the disruption of the coupling between the
component 6" and the article 3’ inside the work station
WS is prevented.

[0048] Advantageously but not necessarily, the step of
checking the quality and/or the position and/or the or-
ientation of the component 6, 6’, 6" is cyclically repeated
for each new component 6" going along the feeding path
(FP).

[0049] Advantageously but not necessarily, the new
component 6", preceded by a defective component 6’,
accelerates its motion towards the work station WS re-
ducing the feeding timing and thus the compensation
step of the article 3’ being processed.

[0050] In particular, especially in case of a succession
of several defective components 6’, during the compen-
sation step, the article 3’ being processed slows down
until it temporarily stops (and along the conveying path
CP) for a stopping time. The article 3’ being processed
goes back to moving when the control system 15 detects
anew usable component 6" (the defective components 6’
are all conveyed into the waste zone WZ).

[0051] Insome non-limiting preferred cases, during the
compensation step, the semi-finished articles 3 upstream
of the article 3’ being processed are conveyed according
to a third modified motion law, different from the first
modified motion law, the third modified motion law com-
prises a deceleration step having a peak which is smaller,
in module, compared to the first modified motion law. In
other words, the third modified motion law allows the
semi-finished articles 3 upstream of the article 3’ being
processed to slow down in a differentiated manner (more
precisely with a less abrupt deceleration) compared to
the article 3’ in the processing step (which, being the first
in the line moving towards the work station WS and thus
the one at a smaller distance from the work station WS,
has less space to reduce its speed). Specifically, during
the normal production the semi-finished articles 3 up-
stream of the article 3’ being processed are controlled
with a third periodic motion law, corresponding to the first
periodic motion law.

[0052] According to a preferred but non-limiting embo-
diment, the actuator 13 which conveys the article 3’ being
processed is controlled, in particular by the control unit
17, according to the first motion law (alternatively periodic
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or modified).

[0053] Alternatively or additionally, the actuator 14
which conveys the component 6 towards the work station
WS is controlled, in particular by the control unit 17,
according to the second motion law (alternatively peri-
odic or modified).

[0054] In some further non-limiting cases, the actuator
13 which conveys the article (or the articles) 3 upstream
ofthe article 3’ being processed is controlled, in particular
by the control unit 17, according to the third motion law
(alternatively periodic or modified).

[0055] Advantageously but not necessarily, by exploit-
ing the maximum acceleration (positive and negative) of
the actuator 14 and of the actuator 13 which controls the
conveying system 4 (more precisely the pusher 7), the
stopping time is maximized and, consequently, also the
number of defective components 6’ which the described
procedure allows compensating without interrupting the
production.

[0056] In particular, the stopping time has a predeter-
mined upper limit, more precisely below five (preferably
two) seconds. In the non-limiting case in which the upper
limit of the stopping time is exceeded, the semi-finished
articles 3 downstream of the stationary article 3’ continue
their possible further processing operations (until exiting
the machine 1), in particular until the automatic machine 1
is emptied of all the articles 3 downstream of the article 3’
in compensation step.

[0057] Advantageously but not necessarily, upon the
succession of a predefined number of defective compo-
nents 6’ (for example five), the control system 15 signals
an error to the control unit and the part 2 of the automatic
machine 1 stops in a controlled manner, in particular
signalling the error to a machine operator or to a manage-
ment system. In these cases, the succession of several
consecutive defective components 6’ means that a part
or a station of the machine 1 along the feeding path FP is
ruining the components 6 or that the store (or reel) has to
be changed because damaged (perhaps during the
transport towards the production site).

[0058] Inthe non-limiting embodiment of Figures 2 and
3, the conveying path CP is divided into a plurality of
zones. In particular, the conveying path CP comprises
possible compensation zones VS, in which the article 3’
being processed can be conveyed according to the first
modified motion law. In other words, in the possible
compensation zones VS, the speed of the article 3’ being
processed along the conveying path CP depends on the
usability of the components 6, 6’, 6" to be added to the
article 3’ being processed and varies in case of possible
compensation steps. The possible waiting zones VS are
zones inside which the control unit 17 varies the motion
laws ofthe articles 3, 3’ in case of defective (and thus to be
rejected) components 6'.

[0059] In some non-limiting cases, the conveying path
CP also comprises predefined speed zones CS, in which
the article 3’ being processed is exclusively conveyed
according to the first periodic motion law. In other words,
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in these zones CS, the speed of the article 3 does not
depend on the usability of the components 6 to be added
to said article 3. For example, the zones CS are the
transport zones far from the work stations WS or corre-
spond to the areas in which the variability of the speed of
the articles would compromise the quality of the manu-
facturing process.

[0060] In some non-limiting embodiments, such as the
one illustrated in Figures 2 and 3, the defective compo-
nent 6’ is rejected moving on along the feeding path FP
and going through the conveying path CP. In such man-
ner, the defective component 6’ is dropped into the waste
zone WZ and the following new component 6" continues
its motion towards the conveying path CP.

[0061] In other non-limiting embodiments not illu-
strated, the defective component 6’ is rejected inside
the zone WZ without going through the conveying path
CP (for example by means of a suitable discharge, suc-
tion, exchange, etc. apparatus).

[0062] Figure 4 illustrates a possible and non-limiting
flowchart of the procedure for the selective management
of the waste of at least a part of an automatic machine for
manufacturing or packing consumer articles.

[0063] In such flowchart, the rectangular blocks are
processing blocks in which operations are carried out by
the control unit 15, while the rhomboidal blocks are six
control or checking blocks in which certain conditions are
checked; at the outlet of such blocks, the continuous
arrows indicate that such conditions have been checked,
while the broken arrows indicate that such conditions
have not been checked.

[0064] Reference numeral 20 indicates the beginning
block of the procedure, indicating the starting step of the
part 2 of the automatic machine 1 and thus of the actua-
tors 12, 13 and 14 so as to convey the respective semi-
finished articles 3 and components 6. Inside the block 21,
a component 6 is collected from the store 8 and set in
motion (in particular by means of the actuator 14) along
the feeding path FP towards the conveying path CP
(where the work station WS is located). At the same time,
an article 3 is conveyed (in particular by means of the
actuator 13) towards the work station WS so as to receive
the respective component 6 (in the case of the embodi-
ment of Figures 2 and 3, in wrapping strip). The compo-
nent 6 is subsequently controlled (scanned, photo-
graphed) by the control system 15 (in particular by the
camera 16)in the block 22. Following such control, (block
23) the control system (or the control unit in connection
thereto) determines whether the quality, the position and
the orientation of the component 6 respect the required
manufacturing specifications and therefore whether the
component 6 is usable or defective. Ifitis usable, the flow
carries on towards the block 24, inside which the article 3’
being processed receives the usable component 6. In the
case of the embodiments of Figures 2 and 3, the article 3’
pushes the usable component 6 into the pocket 11 of the
wheel 10 and the production carries on (block 27) with the
subsequent folding of the flaps of the component 6 so as
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to close the wrapping. If, instead, following the control, it
is established in the block 23 that the component 6 is a
defective component 6’, the flow diverts towards the
block 25, in which the control unit 17 processes a mod-
ified motion law for the following component 6" (which
accelerates) and/or for the article 3’ being processed
(which decelerates, giving the component 6" time to
reach the work station WS). Once the modified motion
law has been processed, it is imposed on the actuators
12, 13 and 14 in the block 26, after which the new
component 6" is controlled. Such procedure continues
in a recursive manner.

[0065] In some advantageous but non-limiting, embo-
diments, the control of the component 6, 6" fed along the
feeding path FP, occurs at such a distance (from the work
station) that, when processing the modified motion law,
the control unit 17 knows the number of consecutive
defective components 6’ (up to a finite maximum, as
described above) and thus of the following new usable
component 6". In this case, in processing the modified
motion law, the control unit 17 also considers the rejection
of possible consecutive defective components, varying
the deceleration of the article 3’ being processed (and
possibly the acceleration of the new component 6" to be
fed) so as to compensate also the plurality of consecutive
rejections.

[0066] Advantageously but not necessarily, the auto-
matic machine 1 is configured to carry out the procedure
described in the foregoing.

[0067] Although the above-described invention refers
in particular to a very precise embodiment example, it is
not to be understood as limited to such embodiment
example, falling within the scope of the appended claims.
[0068] The presentinvention has multiple advantages.
First of all, it allows rejecting only the defective compo-
nents and not an entire article in which a plurality of
usable components are also present. In such manner,
it improves the efficiency of the manufacturer in terms of
wastage of usable material, the waste is generally re-
duced and therefore there is a greater sustainability of the
process and lower disposal and raw material costs.
[0069] Moreover, the possibility of independently con-
trolling the various actuators and checking the number of
consecutive rejections allows preventing that the ma-
chine jams out of control, enabling, simultaneously, the
completion of the production of the articles downstream
of the part of the machine that stops during a step.
[0070] Additionally, the possibility of controlling in a
diversified manner the conveying of the articles and
the feeding of the components, allows maximizing the
compensation step and continuing the production de-
spite several consecutive defective components have
been fed.

[0071] Finally, joining the modified motion laws to the
respective periodic motion laws allows the articles being
processed to recover the position lost during the com-
pensation step and carry on the production of the con-
sumer articles without interruptions.
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Claims

A procedure for the selective management of the
waste of at least part (2) of an automatic machine (1)
for manufacturing or packing consumer articles; the
procedure comprises the steps of:

conveying, according to a first periodic motion
law, a plurality of semi-finished articles (3) along
a conveying path (CP) through at least one work
station (WS), where at least one component (6,
6") is added to an article (3’) being processed;
feeding, according to a second periodic motion
law, each component (6, 6°, 6") from arespective
store (8) towards the conveying path (CP) and
along a feeding path (FP);

checking, in a control area (IA) and during the
step of feeding the component (6, €', 6"), the
quality and/or the position and/or the orientation
of the component (6, 6', 6”) itself and establish-
ing whether the component (6, 6’, 6") is usable or
defective;

the method being characterized in that it com-
prises, in case the component (6, 6’, 6") is faulty,
a replacement step, during which the defective
component (6°) is conveyed from the control
area (IA) to a waste zone (WZ) and is replaced,
inside the work station (WS), by a new compo-
nent (6"), which is fed from the store (8) towards
the conveying path (CP) and along the feeding
path (FP); and a compensation step, during
which the article (3’) being processed is con-
veyed according to a first modified motion law
and the new component (6") is conveyed ac-
cording to a second modified motion law, thus
allowing the new component (6") to reach the
work station (WS) so that it can be added to the
article (3’) being processed;

the method comprising a further step, prior to the
compensation step, of processing, by means of
a control unit and in case the component (6, 6,
6") fed is defective, at least the first modified
motion law and/or the second modified motion
law based on the current kinematics and/or on
the size of the article (3’) being processed.

A procedure according to claim 1, wherein the first
modified motion law, compared to the first periodic
motion law, comprises a step of decelerating the
article (3’) being processed, in particular the decel-
eration step is carried out at the beginning of the
compensation step.

A procedure according to claim 1 or 2, wherein the
second modified motion law, compared to the sec-
ond periodic motion law, comprises a step of accel-
erating the new component (6"), in particular the
acceleration step is carried out at the beginning of
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1.

12.

the compensation step.

A procedure according to any one of the preceding
claims, wherein the semi-finished articles (3) prior to
and/or following the one (3’) being processed and
subjected to the compensation step keep being con-
veyed along the conveying path (CP), in particular
according to the first periodic motion law.

A procedure according to any one of the preceding
claims, wherein the replacement step and the com-
pensation step are at least partially simultaneous.

A procedure according to any one of the preceding
claims, wherein the step of checking the quality
and/or the position and/or the orientation of the
component (6, 6°, 6") is cyclically repeated for each
new component (6") going through the control area
(IA) and along the feeding path (FP).

A procedure according to any one of the preceding
claims, wherein, during the compensation step, the
article (3’) being processed slows down until it tem-
porarily stops for a stopping time.

A procedure according to claim 7, wherein the stop-
ping time has a predetermined upper limit, in parti-
cular below five seconds.

A procedure according to claim 8, wherein, if the
upper limit of the stopping time is exceeded, the part
(2) of the automatic machine (1) stops in a controlled
manner, in particular signalling an error to an opera-
tor or to a management system.

A procedure according to any one of the claims from
7 to 9, wherein, if the upper limit of the stopping time
is exceeded, the semi-finished articles (3) down-
stream of the article (3’) being stopped carry on with
possible further processing operations, in particular
until the automatic machine (1) is empty.

A procedure according to any one of the preceding
claims, wherein, during the compensation step, the
semi-finished articles (3) upstream of the article (3’)
being processed are conveyed according to a third
modified motion law, which is different from the first
modified motion law; in particular, the third modified
motion law comprises a deceleration step having a
peak which is smaller, in module, compared to the
first modified motion law.

A procedure according to any one of the preceding
claims, wherein, for each article, the conveying path
(CP) is divided into possible compensation zones
(VS), in which the article (3’) being processed can be
conveyed according to the first modified motion law;
and predefined speed zones (CS), in which the
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article (3’) being processed is exclusively conveyed
according to the first periodic motion law.

A procedure according to any one of the preceding
claims, wherein a defective component (6) is re-
jected moving on along the feeding path (FP) and
going through the conveying path (CP).

An automatic machine (1) for manufacturing or pack-
ing consumer articles (3); the automatic machine (1)
comprises:

a conveying system (4), which is configured to
convey, singularly or in groups, a plurality of
semi-finished articles (3) along a conveying path
(CP)and according to a first periodic motion law;
at least one store (8) containing one or more
components;

afeeding system (9), which is configured to feed
at least one component (6) from the respective
store (8) towards the conveying path (CP) and
along a feeding path (FP) as well as according to
a second periodic motion law;

a control system (15) configured to detect, dur-
ing the feeding of the components, the quality
and/or the position and/or the orientation of at
least one component (6) so as to establish
whether the component (6) is usable or defec-
tive; and

a control unit (17), which is configured to control
at least the conveying system (4) and the feed-
ing system (9);

a waste zone (WZ) configured to receive possi-
ble defective components;

the automatic machine (1) is characterized in
that:

the control unit (17) is configured to control,
in case the component (6’) fed is defective,
the conveying system (4) according to a first
modified motion law, which is different from
the first periodic motion law, so as to convey
the article (3’) being processed and to con-
trol the feeding system (9) according to a
second modified motion law, which is differ-
ent from the second periodic motion law, so
as to feed the new component (6") replacing
the defective component (6');

the control unit (17) is configure to process,
in case the component (6, 6’, 6") fed is
defective, at least the first modified motion
law and/or the second modified motion law
based on the current kinematics and/or on
the size of the article (3’) being processed.

10

15

20

25

30

35

40

45

50

55

16

Patentanspriiche

1.

Verfahren fiir das selektive Management des Abfalls
wenigstens eines Teils (2) einer automatischen Ma-
schine (1) zum Herstellen oder Verpacken von Ver-
braucherartikeln; wobei das Verfahren die Schritte
umfasst:

Fordern mehrerer Halbfertigartikel (3), geman
einem ersten periodischen Bewegungsgesetz,
entlang eines Forderwegs (CP) durch wenigs-
tens eine Arbeitsstation (WS), wo zu einem
Artikel (3’), der verarbeitet wird, wenigstens eine
Komponente (6, 6") hinzugeflgt wird;
Zufiihren jeder Komponente (6, 6, 6"), gemaf
einem zweiten periodischen Bewegungsge-
setz, aus einem jeweiligen Lager (8) in Richtung
des Forderwegs (CP) und entlang eines Zuflh-
rungswegs (FP);

Prifen, in einem Kontrollbereich (IA) und wah-
rend des Schritts des Zuflihrens der Komponen-
te (6, 6’, 6"), der Qualitat und/oder der Position
und/oder der Orientierung der Komponente (6,
6’, 6") selbst und Feststellen, ob die Komponen-
te (6, 6', 6") nutzbar oder defekt ist;

wobei das Verfahren dadurch gekennzeichnet
ist, dass es, falls die Komponente (6, 6’, 6")
fehlerhaftist, einen Ersetzungsschritt, wahrend-
dessen die defekte Komponente (6’) von dem
Kontrollbereich (lIA) zu einer Abfallzone (WZ)
gefoérdert wird und innerhalb der Arbeitsstation
(WS) durch eine neue Komponente (6"), die aus
dem Lager (8) in Richtung des Férderwegs (CP)
und entlang des Zufiihrungswegs (FP) zuge-
fuhrt wird, ersetzt wird,; und einen Kompensa-
tionsschritt, wahrenddessen der Artikel (3’), der
verarbeitet wird, gemal einem ersten modifi-
zierten Bewegungsgesetz geférdert wird und
die neue Komponente (6") gemaR einem zwei-
ten modifizierten Bewegungsgesetz gefordert
wird, was somit ermdglicht, dass die neue Kom-
ponente (6") die Arbeitsstation (WS) in der Wei-
se erreicht, dass sie zu dem Artikel (3’), der
verarbeitet wird, hinzugefiigt werden kann, um-
fasst;

wobei das Verfahren vor dem Kompensations-
schritt einen weiteren Schritt des Verarbeitens,
mittels einer Steuereinheit und falls die zuge-
fihrte Komponente (6, 6’, 6") defekt ist, wenigs-
tens des ersten modifizierten Bewegungsgeset-
zes und/oder des zweiten modifizierten Bewe-
gungsgesetzes auf der Grundlage der aktuellen
Kinematik und/oder der GréR3e des Artikels (3'),
der verarbeitet wird, umfasst.

2. Verfahren nach Anspruch 1, wobei das erste modifi-

zierte Bewegungsgesetz, verglichen mit dem ersten
periodischen Bewegungsgesetz, einen Schritt des
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Verzogerns des Artikels (3’), der verarbeitet wird,
umfasst, wobei der Verzogerungsschritt insbeson-
dere zu Beginn des Kompensationsschritts ausge-
fuhrt wird.

Verfahren nach Anspruch 1 oder 2, wobei das zweite
modifizierte Bewegungsgesetz, verglichen mit dem
zweiten periodischen Bewegungsgesetz, einen
Schritt des Beschleunigens der neuen Komponente
(6") umfasst, wobei der Beschleunigungsschritt ins-
besondere zu Beginn des Kompensationsschritts
ausgefihrt wird.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei die Halbfertigartikel (3) vor und/oder nach
demijenigen (3’), der verarbeitet wird und dem Kom-
pensationsschritt ausgesetzt wird, entlang des For-
derwegs (CP), insbesondere gemal® dem ersten
periodischen Bewegungsgesetz, weitergefordert
werden.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei der Ersetzungsschritt und der Kompen-
sationsschritt wenigstens teilweise gleichzeitig sind.

Verfahren nach einem der vorhergehenden Schritte,
wobei der Schritt des Prifens der Qualitat und/oder
der Position und/oder der Orientierung der Kompo-
nente (6, 6’, 6") fur jede neue Komponente (6"), die
durch den Kontrollbereich (IA) und entlang des Zu-
fuhrungswegs (FP) geht, zyklisch wiederholt wird.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei, wahrend des Kompensationsschritts,
der Artikel (3’), der verarbeitet wird, verlangsamt
wird, bis er voriibergehend fir eine Haltezeit anhalt.

Verfahren nach Anspruch 7, wobei die Haltezeit eine
vorbestimmte Obergrenze, insbesondere unter finf
Sekunden, aufweist.

Verfahren nach Anspruch 8, wobei, falls die Ober-
grenze der Haltezeit Uberschritten wird, der Teil (2)
der automatischen Maschine (1) auf gesteuerte Wei-
se anhalt, insbesondere einem Betreiber oder einem
Managementsystem einen Fehler signalisiert.

Verfahren nach einem der Anspriiche 7 bis 9, wobei,
falls die Obergrenze der Haltezeit iberschritten wird,
die Halbfertigartikel (3) stromabseitig des Artikels
(3’), der angehalten wird, mit moglichen Weiterver-
arbeitungsoperationen fortfahren, insbesondere bis
die automatische Maschine (1) leer ist.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei, wahrend des Kompensationsschritts,
die Halbfertigartikel (3) stromaufseitig des Artikels
(3’), der verarbeitet wird, gemaf einem dritten mo-
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difizierten Bewegungsgesetz, das von dem ersten
modifizierten Bewegungsgesetz verschiedenist, ge-
fordert werden; wobei das dritte modifizierte Bewe-
gungsgesetz insbesondere einen Verzdgerungs-
schritt umfasst, der eine Spitze aufweist, die kleiner
ist, in der MaReinheit, verglichen mit dem ersten
modifizierten Bewegungsgesetz.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei, fiir jeden Artikel, der Férderweg (CP) in
mogliche Kompensationszonen (VS), in denen der
Artikel (3’), der verarbeitet wird, gemaf dem ersten
modifizierten Bewegungsgesetz gefordert werden
kann, und vordefinierte Geschwindigkeitszonen
(CS), in denen der Artikel (3’), der verarbeitet wird,
ausschlieRlich gemaR dem ersten periodischen Be-
wegungsgesetz geférdert wird, unterteilt ist.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei eine defekte Komponente (6), die sich
entlang des Zufihrungswegs (FP) weiterbewegt und
durch den Forderweg (CP) geht, zuriickgewiesen
wird.

Automatische Maschine (1) zum Herstellen oder
Verpacken von Verbraucherartikeln (3); wobei die
automatische Maschine (1) umfasst:

ein Férdersystem (4), das konfiguriert ist, meh-
rere Halbfertigartikel (3) einzeln oderin Gruppen
entlang eines Forderwegs (CP) und gemaf ei-
nem ersten periodischen Fdrdergesetz zu
fordern;

wenigstens ein Lager (8), das eine oder mehrere
Komponenten enthalt;

ein Zufihrungssystem (9), das konfiguriert ist,
wenigstens eine Komponente (6) aus dem je-
weiligen Lager (8) in Richtung des Férderwegs
(CP) und entlang eines Zuflihrungswegs (FP)
sowie gemal einem zweiten periodischen Be-
wegungsgesetz zuzufihren;

ein Kontrollsystem (15), das konfiguriert ist,
wahrend des Zufihrens der Komponenten,
die Qualitat und/oder die Position und/oder die
Orientierung wenigstens einer Komponente (6)
zu detektieren, um festzustellen, ob die Kompo-
nente (6) nutzbar oder defekt ist; und

eine Steuereinheit (17), die konfiguriert ist, we-
nigstens das Fordersystem (4) und das Zufiih-
rungssystem (9) zu steuern;

eine Abfallzone (WZ), die konfiguriert ist, mog-
liche defekte Komponenten zu empfangen;
wobei die automatische Maschine (1) dadurch
gekennzeichnet ist, dass:

die Steuereinheit (17) konfiguriert ist, falls
die zugefliihrte Komponente (6’) defekt ist,
das Fordersystem (4) gemaf einem ersten
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modifizierten Bewegungsgesetz, das von
dem ersten periodischen Bewegungsge-
setz verschieden ist, zu steuern, , um den
Artikel (3’), der verarbeitet wird, zu férdern,
und das Zuflihrungssystem (9) gemaR ei-
nem zweiten modifizierten Bewegungsge-
setz, das von dem zweiten periodischen
Bewegungsgesetz verschieden ist, zu
steuern, um die neue Komponente (6"),
die die defekte Komponente (6’) ersetzt,
zuzufihren;

die Steuereinheit (17) konfiguriert ist, falls
die zugefiihrte Komponente (6, 6’, 6") de-
fekt ist, wenigstens das erste modifizierte
Bewegungsgesetz und/oder das zweite
modifizierte Bewegungsgesetz auf der
Grundlage der aktuellen Kinematik und/o-
der der GroRRe des Artikels (3’), der verar-
beitet wird, zu verarbeiten.

Revendications

Procédure de gestion sélective des déchets d’au
moins une partie (2) d’'une machine automatique
(1) de fabrication ou d’emballage d’articles de
consommation ; la procédure comprenant les étapes
suivantes :

transporter une pluralité d’articles semi-finis (3)
selon une premiére loi de mouvement pério-
dique, le long d’un chemin de transport (CP) a
travers au moins un poste de travail (WS) ou au
moins un composant (6, 6”) est ajouté a un
article (3’) en cours de traitement ;

acheminer chaque composant (6, 6’, 6") selon
une deuxieme loi de mouvement périodique,
depuis un magasin (8) respectif vers le chemin
de transport (CP) et le long d’'un chemin d’a-
cheminement (FP) ;

dans une superficie de commande (lA) et au
cours de I'étape d’acheminement du composant
(6,6,6',), vérifierla qualité et/ou la position et/ou
I'orientation du composant (6, 6, 6”) lui-méme,
et établir si le composant (6, 6’, 6") est utilisable
ou s’il est défectueux ;

le procédé étant caractérisé en ce qu’il
comprend, dans le cas ou le composant (6, 6,
6”) présente un défaut, une étape de remplace-
ment au cours de laquelle le composant (6')
défectueux est transporté depuis la superficie
de commande (lA) vers une zone de déchets
(W2Z) etremplacé a l'intérieur du poste de travail
(WS) par un nouveau composant (6”) qui est
acheminé depuis le magasin (8) vers le chemin
de transport (CP) et le long du chemin d’ache-
minement (FP) ; et une étape de compensation
au cours de laquelle l'article (3’) en cours de
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traitement est transporté selon une premiére loi
de mouvement modifiée et le nouveau compo-
sant (6”) est transporté selon une deuxieme loi
de mouvement modifiée, permettant ainsi au
nouveau composant (6") d’atteindre le poste
de travail (WS) de sorte a ce qu’il soit ajouté a
I'article (3’) en cours de traitement ;

dansle cas ou le composant (6, 6, 6”) acheminé
est défectueux, le procédé comprenant une
étape supplémentaire précédant I'étape de
compensation pour traiter au moins la premiére
loi de mouvement modifiée et/ou la deuxiéme loi
de mouvement modifiée au moyen d’'une unité
de commande, sur la base de la cinématique
actuelle et/ou de la taille de I'article (3’) en cours
de traitement.

Procédure selon la revendication 1, dans laquelle la
premiére loi de mouvement modifiée, en comparai-
son avec la premiére loi de mouvement périodique,
comprend une étape de décélération de I'article (3’)
en cours de traitement, I'étape de décélération étant
en particulier effectuée au début de I'étape de
compensation.

Procédure selon la revendication 1 ou 2, dans la-
quelle la deuxiéme loi de mouvement modifiée, en
comparaison avec la deuxiéme loi de mouvement
périodique, comprend une étape d’accélération du
nouveau composant (6"), I'étape d’accélération
étant en particulier effectuée au début de I'étape
de compensation.

Procédure selon 'une des revendications précéden-
tes, dans laquelle les articles semi-finis (3) précé-
dant et/ou suivant celui (3’) en cours de traitement et
soumis a I'étape de compensation continuent d’étre
transportés le long du chemin de transport (CP), en
particulier selon la premiére loi de mouvement pé-
riodique.

Procédure selon I'une des revendications précéden-
tes, danslaquelle I'étape de remplacement et I'étape
de compensation sont au moins partiellement simul-
tanées.

Procédure selon I'une des revendications précéden-
tes, dans laquelle I'étape de vérification de la qualité
et/ou de la position et/ou de I'orientation du compo-
sant (6, 6’,6") estrépétée cycliquement pour chaque
nouveau composant (6”’) passant parla superficie de
commande (IA) et le long du chemin d’achemine-
ment (FP).

Procédure selon I'une des revendications précéden-
tes, dans laquelle, au cours de I'étape de compen-
sation, I'article (3’) en cours de traitement ralentit
jusqu’a s’arréter temporairement pendant un temps
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d’arrét.

Procédure selon la revendication 7, dans laquelle le
temps d’arrét a une limite supérieure prédéterminée,
en particulier inférieure a cinq secondes.

Procédure selon la revendication 8, dans laquelle, si
la limite supérieure du temps d’arrétest dépassée, la
partie (2) de la machine automatique (1) s’arréte de
maniére commandée, en particulier en signalantune
erreur a un opérateur ou a un systéme de gestion.

Procédure selon 'une des revendications 7a 9, dans
laquelle, si la limite supérieure du temps d’arrét est
dépassée, les articles semi-finis (3) en aval de I'ar-
ticle (3’) arrété poursuivent d’éventuelles opérations
de traitement supplémentaires, en particulier jusqu’a
ce que la machine automatique (1) soit vide.

Procédure selon 'une des revendications précéden-
tes, dans laquelle, au cours de I'étape de compen-
sation, les articles semi-finis (3) en amont de I'article
(3’) en cours de traitement sont transportés selon
une troisieme loi de mouvement modifiée qui est
différente de la premiere loi de mouvement modifiée ;
la troisiéme loi de mouvement modifiée comprend en
particulier une étape de décélération dont le pic en
module est plus petit en comparaison avec la pre-
miére loi de mouvement modifiée.

Procédure selon 'une des revendications précéden-
tes, dans laquelle, pour chaque article, le chemin de
transport (CP) est divisé en zones de compensation
(VS) possibles dans lesquelles Iarticle (3’) en cours
de traitement peut étre transporté selon la premiére
loi de mouvement modifiée ; et en zones de vitesse
(CS) prédéfinies dans lesquelles larticle (3’) en
cours de traitement est exclusivement transporté
selon la premiére loi de mouvement périodique.

Procédure selon I'une des revendications précéden-
tes, dans laquelle un composant (6) défectueux est
rejeté en passantle long du chemin d’acheminement
(FP) et par le chemin de transport (CP).

Machine automatique (1) de fabrication ou d’embal-
lage d’articles de consommation (3) ; la machine
automatique (1) comprenant :

un systeme de transport (4) qui est configuré
pour transporter, individuellement ou en grou-
pes, une pluralité d’'articles semi-finis (3) selon
une premiére loi de mouvement périodique, le
long d’un chemin de transport (CP) ;

au moins un magasin (8) contenant un ou plu-
sieurs composants ;

un systeme d’acheminement (9) qui est confi-
guré pour acheminer au moins un composant
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(6) selon une deuxiéme loi de mouvement pé-
riodique, depuis le magasin (8) respectif vers le
chemin de transport (CP) et le long d’un chemin
d’acheminement (FP) ;

un systeme de commande (15) configuré pour
détecter la qualité et/ou la position et/ou 'orien-
tation d’au moins un composant (6) pendant
'acheminement des composants, de sorte a
établir si le composant (6) est utilisable ou s’il
est défectueux ; et

une unité de commande (17) qui est configurée
pour commander au moins le systéme de trans-
port (4) et le systeme d’acheminement (9) ;
une zone de déchets (WZ) configurée pour re-
cevoir d’éventuels composants défectueux ;

la machine automatique (1) est caractérisée en
ce que:

dans le cas ou le composant (6’) acheminé
est défectueux, l'unité de commande (17)
est configurée pour commander le systéme
de transport (4) selon une premiére loi de
mouvement modifiée qui est différente de la
premiére loi de mouvement périodique, de
maniére a transporter I'article (3’) en cours
de traitement, et 8 commander le systéme
d’acheminement (9) selon une deuxiéme loi
de mouvement modifiée qui est différente
de la deuxiéme loi de mouvement pério-
dique, de maniére a acheminer le nouveau
composant (6”) remplagant le composant
(6’) défectueux ;

dans le cas ou le composant (6, 6, 6”)
acheminé est défectueux, Il'unité de
commande (17) est configurée pour traiter
au moins la premiere loi de mouvement
modifiée et/ou la deuxiéme loi de mouve-
ment modifiée surlabase de la cinématique
actuelle et/ou de la taille de l'article (3’) en
cours de traitement.
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