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Description

[0001] The presentinvention relates to packaging ar-
ticles into containers.

[0002] Automatic packaging machines have hereto-
fore been provided for packaging articles of different
type into containers.

[0003] In particular, known packaging machines such
as EP-A-588 772, which corresponds to the preamble
of appended claim 1, automatically introduce one or
more articles, e.g. pharmaceuticals and the like, into a
case, together with an information sheet.

[0004] The above mentioned machines usually in-
clude suitable feeding lines for the articles and the in-
formative sheets to be packaged, as well as for the con-
tainers.

[0005] A transferring device for introducing the arti-
cles and the informative sheets into the above men-
tioned containers works along these feeding lines,
which are operated e.g. with intermittent motion.
[0006] Moreover, the packaging machines include an
ejection station, which automatically rejects defective
packages detected by suitable sensor means. The ejec-
tion station is usually situated downstream of the station
in which the articles and informative sheets are intro-
duced into the relative containers.

[0007] In fact, it is possible that one or more articles
to be packaged, or a corresponding informative sheet is
missing or a container is defective, and in this case the
whole package is rejected.

[0008] One of the biggest problems of the packaging
machines is the disposal of rejected packages.

[0009] In fact, due to a defect of the container, very
often it is necessary to reject the whole package, even
if the articles contained therein are acceptable, and
sometimes they are expensive.

[0010] On the other hand, usually it is not possible to
recover entire articles from the defective packages be-
cause of obvious practical reasons and mainly, because
of severe rules establishing the controlled disposal of
many products, in particular of pharmaceuticals and the
like.

[0011] In practice, the rejected packages are moved
away downstream of the articles transferring line, along
the packaging line and are collected in suitable closed
containers, which are opened only by authorized per-
sonnel, so that the number of the collected packages is
exactly the same as the number of the rejected packag-
es.

[0012] This leads to a considerable economic loss,
besides the necessity to dispose the of rejected articles,
which further increases the producer costs.

[0013] This invention was evolved with the general
object of providing a method which resolves the above
mentioned problem, allowing to package the articles
and corresponding informative sheets inside containers
and reject only the really defective part of the package.
[0014] The above mentioned objects are obtained in
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accordance with the contents of the claims.

[0015] The characteristic features and advantages of
the presentinvention will become fully apparent from the
following detailed description taken in conjunction with
the accompanying drawings, in which:

- Figure 1 is a schematic plan view of a packaging
machine which carries out the method for packag-
ing articles according to the present invention;

- Figure 2 is a corresponding front view of this pack-
aging machine.

[0016] With reference to the above described figures,
reference numeral 1 generally indicates the articles to
be packaged, together with corresponding informative
sheets 2, inside containers 3.

[0017] The articles 1, informative sheets 2 and the
containers 3 are fed, in suitable time relation, along re-
spective first, second and third feeding lines 10, 20 and
30 arranged parallelly and side by side.

[0018] The first, second and third feeding lines 10, 20
and 30 are formed by e.g. belt conveyors 11, 21 and 31,
first, second and third, respectively, which are mounted
on respective wheels 13, 23 and 33; driving wheels 13a,
23a and 33a are operated independently by respective
first, second and third actuators 12, 22 and 32, formed
by e.g. stepwise moving motors.

[0019] Known means, that are not shown; supply the
articles 1 to the first feeding line 10 in a station 14 situ-
ated at the inlet area of the conveyor 11.

[0020] A checking station, provided with a first sensor
15 for verifying correct presence of articles 1, is situated
downstream of the articles supply station 14, consider-
ing a direction A in which all three feeding lines 10, 20,
and 30 move.

[0021] It is possible to set up an additional station,
downstream of the checking station equipped with the
first sensor 15, for supplying additional articles, indicat-
ed with broken line 1a, which are to be joined to the
above mentioned articles 1 supplied in the first supply
station 14.

[0022] The additional articles 1a are verified by an ad-
ditional sensor 15a in an additional checking station sit-
uated downstream of the supply station.

[0023] Also, an ejection station is situated along the
first feeding line 10 and is equipped with a first ejector
16 for articles to be rejected. The ejector 16 is operated
when the first and additional sensors 15, 15a send sig-
nals corresponding to possible anomalies.

[0024] Downstream of this ejection station, there is a
transfer station equipped with a transfer element 40
which acts crosswise to the first feeding line 10 for in-
troducing articles 1 into relative containers 3 carried
along the third feeding line 30.

[0025] The transfer element 40 is operated by a rela-
tive actuator 41.

[0026] During transferring, the articles 1 hit related in-
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formative sheets 2 which are carried to the transfer sta-
tion by the second feeding line 20.

[0027] The informative sheets 2 are supplied to the
second feeding line 20 by a suitable magazine 4 situated
at the inlet of this second feeding line 20.

[0028] The correct presence of the informative sheets
2 on the second feeding line 20 is verified by a second
sensor 25, situated in a corresponding informative
sheets checking station.

[0029] The defective informative sheets 2, signaled
by the second sensor 25, are ejected by a second ejec-
tor 26 situated at the outlet of the second feeding line 20.
[0030] The containers 3 are withdrawn from a second
magazine 5, which is situated in the inlet area of the third
feeding line 30. The containers 3 are kept in a flat con-
figuration inside the magazine 5.

[0031] A withdrawing and erecting device 6, of known
type, withdraws and erects single containers 3, subse-
quently transferred to the third feeding line 30 in proper
time relation with feeding of the articles 1 and informa-
tive sheets 2.

[0032] The correct presence of the containers 3 on the
third feeding line 30 is verified by a third sensor 35 in a
container checking station.

[0033] Downstream of this container checking station,
there is a third ejection station equipped with a third ejec-
tor 36 for ejecting defective containers, operated when
the third sensor 35 issues signals corresponding to pos-
sible anomalies.

[0034] The signals given out by the sensors 15, 15a,
25 and 35, first, additional, second and third, respective-
ly, are sent to a processing unit 50, which controls the
operation of the first, second and third motors 12, 22
and 32 and the first, second and third ejectors 16, 26
and 36.

[0035] According to the method for packaging articles
1 together with informative sheets 2 inside the contain-
ers 3, these articles 1, informative sheets 2 and relative
containers 3 are orderly fed stepwise by the relative
feeding lines 10, 20 and 30, arranged side by side.
[0036] The first, second and third sensors 15, 25 and
35 verify the correct presence of the articles 1, inform-
ative sheets 2 and containers 3 on the relative first, sec-
ond and third feeding lines 10, 20, 30.

[0037] It is to be noted that these first, second and
third sensors 15, 25 and 35 do not only check the pres-
ence and integrity of the above mentioned articles 1, in-
formative sheets 2 and containers 3, but can also read
relative bar codes, so as to verify the correct corre-
spondence of the pieces to be packaged.

[0038] If the packaging machine works normally, after
having passed the first, second and third sensors 15, 25
and 35, the articles 1, the corresponding informative
sheets 2 and containers 3 are fed at regular intervals to
the transfer station, where the transfer element 40, op-
erated by the actuator 41, introduces each article, or
more articles, together with the corresponding informa-
tive sheet 2 into the relative container 3.
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[0039] Afterwards, the containers 3 with the articles 1
and informative sheets 2 are moved along the third feed-
ing line 30, so as to complete the packaging process.
[0040] If one of the sensors 15, 25 and 35, and pos-
sibly 15a, detects an anomaly, e.g. absence of an article
along the first feeding line 10, or the presence of a de-
fective informative sheet or container along the second
and third feeding lines 20, 30, the processing unit 50,
guided by the above mentioned first, second and third
sensors 15, 25 and 35, controls the first, second and
third ejectors 16, 26 and 36 to selectively eject the de-
fective articles, informative sheets, or containers from
the relative first, second and third feeding lines 10, 20
and 30.

[0041] The processing unit 50 selectively operates al-
so respective motors 12, 22 and 32, working independ-
ently from the movement of the first, second and third
feeding lines 10, 20 and 30, so as to resume the correct
time relation of these first, second and third feeding lines
10, 20 and 30 near the element 40 transferring these
articles 1 and corresponding informative sheets 2 into
the relative containers 3.

[0042] In practice, if one or more articles are missing
on the first feeding line 10, the second and third feeding
lines are stopped after the informative sheet 2 to be
joined to the article 1 and corresponding container 3
have been taken to the transfer station.

[0043] Also the transfer element 40 is stopped, as
controlled by the processing unit 50.

[0044] The first feeding line 10 is kept in stepwise
movement, so as to move a next article 1 to the transfer
station.

[0045] In this way, the correct working conditions of
the packaging machine are restored, i.e. the first, sec-
ond and third feeding lines 10, 20 and 30 work again in
correct time relation.

[0046] Likewise, if there are anomalies concerning
the informative sheets 2 or containers 3, the correctly
working feeding lines are stopped, so as to restore the
correct presence of an informative sheet 2 or container
3 in the transfer station.

[0047] All this is possible due to the fact that all the
three feeding lines are operated independently from
each other by relative first, second and third motors 12,
22 and 32.

[0048] Likewise, defective products are ejected from
the three feeding lines 10, 20 and 30 by the correspond-
ing ejectors 16, 26 and 36.

[0049] Consequently, the proposed method allows to
package articles and corresponding informative sheets
inside relative containers, rejecting not the whole pack-
age, but only a part thereof which is really defective.
[0050] This allows to reduce considerably the dispos-
al of rejected products, because their number is limited
to really defective products.

[0051] Moreover, since the entire articles are not re-
jected, the raw materials are not wasted, which results
in further economic advantage.
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[0052] Likewise, the materials used for manufacturing
informative sheets and containers are not wasted, be-
cause only the really defective ones are rejected.
[0053] The described solution refers to a packaging
machine equipped with feeding lines, which move in an
intermittent way. However, it is possible to use the
present method also for packaging machines with feed-
ing lines moving in a continuous way.

[0054] In this case, the correct working time relation
between the feeding lines is restored by suitably chang-
ing the relative speeds of these lines, e.g. accelerating
the speed of the line, where the anomaly has been sig-
naled, after having ejected the defective product.

Claims

1. Method for packaging articles inside related con-
tainers, comprising:

feeding, along respective first, second and third
feeding lines (10,20,30) arranged parallelly and
side by side, a plurality of articles (1) to be pack-
aged, a corresponding plurality of informative
sheets (2) and of relative containers (3) for con-
taining said articles (1) together with corre-
sponding informative sheets (2); characterized
by operating

said first, second and third feeding lines (10,20
and 30) independently from each other and in
a proper time relation by respective first, sec-
ond and third actuators (12,22 and 32);

checking the presence and integrity of said ar-
ticles (1), said informative sheets (2) and con-
tainers (3) in said first, second and third feeding
lines (10,20 and 30) by respective first, second
and third sensors (15,25 and 35);

ejecting defective articles (1), informative
sheets (2) and/or containers (3) detected inde-
pendently by said first, second and third sen-
sors (15,25 and 35) in said first, second and
third feeding lines (10,20 and 30);

operating respective actuators (12,22 and 32)
to change the working conditions of said first,
second and third feeding lines (10,20 and 30)
independently from each other in case of de-
tection of an anomaly by any of the sensors (15,
25, 35), so as torestore the correct time relation
between these first, second and third feeding
lines (10,20 and 30) in correspondence to
means (40) for transferring said articles (1) to-
gether with corresponding informative sheets
(2) inside said containers (3).
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2. Method, according to claim 1, characterized in that
said first, second and third feeding lines (10,20 and
30) are operated to move stepwise and in that these
of said first, second and third feeding lines (10,20
and 30) which are correctly fed, are stopped, in or-
der to allow the movement of only this of said first,
second and third feeding lines (10,20 and 30) in
which the anomaly has been signaled, so as to re-
store the correct time relation.

3. Method, according to claim 1, characterized in that
defective articles (1) are ejected by respective first
ejector (16) in a station situated upstream of said
transfer means (40).

4. Method, according to claim 1, characterized in that
defective containers (3) are ejected by respective
third ejector (36) in a station situated upstream of
said transfer means (40).

5. Method, according to claim 1, characterized in that
said first, second and third actuators (12,22 and 32)
are controlled by a processing unit (50) guided by
said first, second and third sensors (15,25 and 35).

6. Method, according to claim 1, characterized in that
said correct time relation is restored by changing
the relative mutual speed of said first, second and
third feeding lines (10,20 and 30), with said first,
second and third feeding lines (10,20 and 30) being
operated to move in a continuous way by said first,
second and third actuators (12,22 and 32).

Patentanspriiche

1. Verfahrenzum Verpacken von Gegensténdenin zu-
geordnete Behalter, umfassend:

das Zuflihren einer Anzahl von zu verpacken-
den Artikeln (1), einer entsprechenden Anzahl
von Informationsblattern (2) sowie zugeordne-
ter Behalter (3) zur Aufnahme der genannten
Artikel (1) zusammen mit entsprechenden In-
formationsblattern (2) entlang zugeordneter er-
ster, zweiter und dritter Zufihrlinien (10, 20,
30), dadurch gekennzeichnet, dal

die genannten ersten, zweiten und dritten Zu-
fuhrlinien (10, 20, 30) unabhangig voneinander
und in geeignetem zeitlichen Bezug durch zu-
geordnete Stellantriebe (12, 22 und 32) betrie-
ben werden;

das Vorhandensein und die Unversehrtheit der
genannten Artikel (1), der genannten Informa-
tionsblatter (2) und der Behalter (3) in den ge-
nannten ersten, zweiten und dritten Zufthrlini-
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en (10, 20, 30) durch zugeordnete erste, zweite
und dritte Sensoren (15, 25 und 35) Uberprift
wird;

defekte Artikel (1), Informationsblatter (2) und/
oder Behalter (3), die unabhangig voneinander
durch die genannten ersten, zweiten und drit-
ten Sensoren (15, 25 und 35) in den genannten
ersten, zweiten und dritten Zufthrlinien (10, 20
und 30) erkannt werden, aussortiert werden;

die zugeordneten Stellantriebe (12, 22 und 32)
derart betrieben werden, dal3 die Betriebsbe-
dingungen der genannten ersten, zweiten und
dritten Zufihrlinien (10, 20 und 30) im Falle des
Erkennens einer Unregelmafigkeit durch ei-
nen der genannten ersten, zweiten und dritten
Sensoren (15, 25 und 35) unabhangig vonein-
ander derart veranderbar sind, daf} der korrek-
te zeitliche Bezug zwischen diesen ersten,
zweiten und dritten Zuflhrlinien (10, 20 und 30)
in Ubereinstimmung mit Mitteln (40) zum Trans-
fer der genannten Artikel (1) zusammen mitden
zugeordneten Informationsblattern (2) in die
Behalter (3) wiederhergestellt wird.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daR die ersten, zweiten und dritten Zufthrlinien
(10, 20 und 30) derart betrieben werden, dal} sie
sich schrittweise bewegen, und daf diejenigen von
den ersten, zweiten und dritten Zufuhrlinien (10, 20
und 30), die korrekt bestlickt sind, angehalten wer-
den, so dal® nur diejenige von den ersten, zweiten
und dritten Zufthrlinien (10, 20 und 30), in der die
UnregelmaRigkeit signalisiert wurde, sich fortbe-
wegt, um den korrekten zeitlichen Bezug wieder-
herzustellen.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, dal defekte Artikel (1) durch einen zugeordne-
ten ersten Auswerfer (16) an einer Station oberhalb
der genannten Transfermittel (40) entnommen wer-
den.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, dal defekte Container (3) durch einen zuge-
ordneten dritten Auswerfer (36) an einer Station
oberhalb der genannten Transfermittel (40) ent-
nommen werden.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, dall die genannten ersten, zweiten und dritten
Stellantriebe (12, 22 und 32) durch eine Prozesso-
reinheit angesteuert werden, die durch die genann-
ten ersten, zweiten und dritten Sensoren (15, 25
und 35) beaufschlagt wird.

Verfahren nach Anspruch 1, dadurch gekennzeich-
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net, dall der genannte korrekte zeitliche Bezug
durch Verénderung der Relativgeschwindigkeit der
genannten ersten, zweiten und dritten Zufihrlinien
(10, 20 und 30)zueinander wiederhergestellt wird,
wobei die genannten ersten, zweiten und dritten Zu-
fuhrlinien (10, 20 und 30) von den genannten er-
sten, zweiten und dritten Stellantrieben (12, 22 und
32) derart angesteuert werden, dal sie sich konti-
nuierlich fortbewegen.

Revendications

Procédé d'emballage d'articles dans des récipients
qui leur sont adaptés, comprenant|'amenée, le long
de premiére, deuxiéme et troisiéme lignes d'ame-
née (10, 20, 30) respectives disposées parallele-
ment et céte a cbte, d'une pluralité d'articles (1) a
emballer, d'une pluralité correspondante de feuilles
d'informations (2) et de récipients (3) adaptés pour
contenir lesdits articles (1) accompagnés des
feuilles d'informations (2) correspondantes ; carac-
térisé en ce que

on fait marcher lesdites premiére, deuxieme et
troisieme lignes d'amenée (10, 20 et 30) indé-
pendamment les unes des autres et selon une
synchronisation adaptée au moyen de premier,
deuxiéme et troisiéme actionneurs (12, 22 et
32) respectifs;

on vérifie la présence et l'intégrité desdits arti-
cles (1), desdites feuilles d'informations (2) et
des récipients (3) dans lesdites premiére,
deuxiéme et troisieme lignes d'amenée (10, 20
et 30) par des premier, deuxiéme et troisieme
capteurs (15, 25 et 35) respectifs ;

rejeter les articles (1), les feuilles d'informations
(2) et/ou les récipients (3) défectueux détectés
indépendamment par lesdits premier, deuxié-
me et troisieme capteurs (15, 25 et 35) dans
lesdites premiére, deuxiéme et troisieme lignes
d'amenée (10, 20 et 30) ;

agir sur les actionneurs (12, 22 et 32) respectifs
pour changer les conditions d'opération desdi-
tes premiere, deuxiéme et troisieme lignes
d'amenée (10, 20 et 30) indépendamment les
unes des autres en cas de détection d'une ano-
malie par I'un quelconque des capteurs (15, 25,
35), de maniére a restaurer la synchronisation
correcte entre ces premiere, deuxieme et troi-
siéme lignes d'amenée (10, 20 et 30) en cor-
respondance avec des moyens (40) pour trans-
férer lesdits articles (1) accompagnés des
feuilles d'informations (2) correspondantes a
I'intérieur desdits récipients (3).

2. Procédé, selon la revendication 1, caractérisé en

ce que lesdites premiére, deuxiéme et troisieéme li-
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gnes d'amenée (10, 20 et 30) sont gérées pour se
déplacer par pas et en ce que celles desdites pre-
miére, deuxiéme et troisiéme lignes d'amenée (10,
20 et 30) qui sont correctement alimentées, sont ar-
rétées, de maniére a permettre un mouvement de
celle seulement desdites premiere, deuxieme et
troisieme lignes d'amenée (10, 20 et 30) dans la-
quelle 'anomalie a été signalée, de maniére a res-
taurer la synchronisation correcte.

Procédé, selon la revendication 1, caractérisé en
ce que les articles défectueux (1) sont évacués par
un premier évacuateur (16) respectif dans une sta-
tion située en amont desdits moyens de transfert
(40).

Procédé, selon la revendication 1, caractérisé en
ce que les récipients (3) défectueux sont évacués
par un troisieme évacuateur (36) respectif dans une
station située en amont desdits moyens de transfert
(40).

Procédé, selon la revendication 1, caractérisé en
ce que lesdits premier, deuxiéme et troisieme ac-
tionneurs (12, 22 et 32) sont commandés par une
unité de traitement (50) dirigée par lesdits premier,
deuxiéme et troisiéme capteurs (15, 25 et 35).

Procédé, selon la revendication 1, caractérisé en
ce que ladite synchronisation correcte est restaurée
en changeant les vitesses mutuelles relatives des-
dites premiére, deuxiéme et troisieme lignes d'ame-
née (10, 20 et 30), lesdites premiere, deuxieme et
troisieme lignes d'amenée (10, 20 et 30) étant gé-
rées de maniére a se déplacer de fagon continue
par lesdits premier, deuxieme et troisieme action-
neurs (12, 22 et 32).
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