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Description

[0001] The present invention relates to a machine for
packaging pallets.

[0002] In particular, the present invention relates to a
machine predisposed to fit a cap of stretchable film onto
a pile of articles arranged on a pallet.

[0003] The machines currently available for packaging
pallets by means of a cap of stretchable film comprise a
frame, with mainly vertical development, with which a
device for supplying the film, a device for cutting and
welding the film and a devise for positioning the film are
associated.

[0004] The film supply device removes a section of tu-
bular stretchable film from a store, typically realised in
the form of a wound roll of said film. The section of film
is normally removed by unwinding from said store.
[0005] The cutting and welding device, positioned be-
neath the supply device, is predisposed to cut and weld
the film, so as to obtain a cap closed at one end.
[0006] Thefilm positioning device, positioned beneath
the cutting and welding device, is predisposed to grip the
lower edges of the film cap and to lower said cap, fitting
it onto the pile of articles beneath.

[0007] The machines currently available are divided
substantially into two types. In a first type of machine, all
the operating devices briefly described above are asso-
ciated with the upper part of the frame, which may reach
considerable heights. This makes it necessary to predis-
pose access ladders or walkways at the upper part of the
frame so as to allow maintenance operations on said
devices. Said access ladders and walkways require ap-
propriate safety measures to be adopted, often obligato-
ry, to prevent accidental falling of operators.

[0008] In a second type of machine, the operating de-
vices briefly described above are provided with the pos-
sibility of sliding vertically along the machine frame, being
able to lower substantially to ground level to allow per-
formance of maintenance operations on the ground. This
requires the use of additional motorised devices with re-
spect to those normally present on the machines, with a
consequent increase in the costs and complexity of the
machine. Lowering of the supply device also requires
adoption of a further film collection device, which must
intervene to collect the section of stretched film between
the store and the supply device each time the supply
device is lowered.

[0009] Examples of prior art devices, which suffer of
the above drawbacks, are known from documents
DE3600589, US2002/170270, DE1927356,
EP1818261.

[0010] The object of the present invention is providing
a machine for packaging pallets which allows the prob-
lems of the currently available machines to be overcome.
This object is achieved by a machine according to claim
1. One advantage of the machine according to the
present invention is that it heavily limits the need to ac-
cess the upper part of the frame.
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[0011] Another advantage of the machine according
to the present invention is that it does not require the
addition of further motorised devices with respect to
those normally present on machines of this type.
[0012] Further characteristics and advantages of the
present invention will become clear from the following
detailed description of an embodiment of the invention
in question, illustrated by way of non-limiting example in
the appended figures, wherein:

- Figure 1 shows a first perspective view of the ma-
chine according to the present invention;

- Figure 2 shows a second perspective view of the
machine according to the present invention;

- Figure 3 shows an enlargement of a zone of the ma-
chine according to the present invention;

- Figure 4 shows a side view of the machine in a first
operating configuration;

- Figure 5 shows the machine of Figure 4 in a second
operating configuration.

[0013] The machine for packaging pallets according to
the present invention comprises a frame (2). Said frame
(2) has amainly vertical development and comprises four
vertical uprights (21) joined at the bottom by a base struc-
ture (22) and at the top by a head structure (23). The
base structure (22) has a resting surface for the articles
to be packaged. In the preferred use of the machine, the
articles to be packaged are arranged in a pile supported
by a pallet.

[0014] The machine also comprises a supply device
(3), predisposed to remove a section of tubular film from
astore (M). In a preferred embodiment, the supply device
(3) comprises a pair of rollers (31,32), of which at least
one is motorised. The tworollers (31,32) are predisposed
to grip between them a section of tubular film, which is
in a flattened configuration in two superimposed layers.
Rotation of the rollers (31,32) therefore causes dragging
of the film in the same direction of rotation of said rollers.
This allows a section of film of a specific length to be
removed from the store (M). The length of the section of
film removed may be measured in various ways at the
disposal of a person skilled in the art. Preferably, the
store (M) is in the form of a roller onto which the tubular
film is wound in a flattened configuration. In said flattened
configuration, the tubular film is substantially arranged in
two superimposed layers joined laterally. Figures 4 and
5 show two stores (M) in the form of rollers onto which
tubular films (F) of different format are wound, which are
used alternatively, depending on the format of the pallet
to be covered.

[0015] The machine according to the invention also
comprises a cutting and welding device (4), predisposed
to cut and weld at a specific section of the tubular film.
The function of said cutting and welding device (4) is
closing at one end a section of tubular film, so as to give
it an overall cap shape. Preferably, the cutting and weld-
ing device (4) comprises a pair of operating elements
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(41,42), of which at least one may be heated to a melting
temperature of the tubular film. The two operating ele-
ments are mobile between an operating position, in which
they are alongside each other to grip a section of the
tubular film, and a release position, in which they are
distanced from each other. The two operating elements
are controlled by actuators at the disposal of the person
skilled in the art. The two operating elements (41,42) are
arranged downstream of the supply device (3) and act
on the tubular film which is still in the flattened configu-
ration in two superimposed layers. In the operating po-
sition, the heat and the action of pressure exerted by the
two operating elements (41,42) on the tubular film, which
is flattened in two superimposed layers, cause cutting of
the tubular film and melting between the two layers.
[0016] A positioning device(5), vertically mobile, is pre-
disposed to grip the section of tubular film at one end and
to fit the section of film onto a pile of articles beneath. In
a preferred embodiment, the positioning device (5) com-
prises four gripping units (51), arranged substantially at
the vertices of a quadrilateral. Each gripping unit (51) is
mobile on a horizontal plane along two perpendicular ax-
es (X,Y). In order to obtain this type of mobility, the grip-
ping units (51) are divided into two opposing pairs. Each
pair of gripping units (51) is associated with a respective
crossbar (61) parallel to a first horizontal direction (X).
The gripping units (51) slide along their own crossbar in
a parallel direction to the first horizontal direction (X). The
two crossbars (61) are in turn associated with two side
members (62) parallel to a second horizontal direction
(YY) perpendicular to the first horizontal direction (X). The
two crossbars (61) also slide along the side members
(62) in a parallel way to the second horizontal direction
(Y). Sliding of the gripping units and the two crossbars
(61) is obtained by means of actuators at the disposal of
the person skilled in the art. The vertical motion of the
positioning device (5) is obtained by means of sliding of
the side members (62) along the frame (2) of the ma-
chine, operated by actuators of a known type.

[0017] Eachgripping unit preferably comprisesa hook-
ing element (52), predisposed to be inserted at least par-
tially into the tubular film below a lower edge of said tu-
bular film. Said hooking element (52) is preferably in the
form of an elongated plate, oriented vertically and shaped
so as not to cause damage to the tubular film. The hook-
ing element (52) is predisposed to drag and enlarge the
tubular film through the sliding motions of the gripping
unit (51) along the horizontal sliding directions (X,Y).
[0018] In particular, the gripping units (51) are initially
in a position in which they are close to each other. In this
position, they are raised towards the lower edge of the
tubular film above them, coming from the supply device
(3). Each hooking element (52) is positioned inside the
tubular film (F). Subsequently, the gripping units (51) are
distanced from each other by sliding, until they reach the
vertices of a quadrilateral. By moving away from each
other, the hooking elements (52) stretch the lower edge
of the tubular film (F) so that it is positioned according to
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a corresponding quadrangular shape.

[0019] Each gripping unit(51) also comprises a motor-
ised roller (53), predisposed to approach the hooking el-
ement (52) and to grip the tubular film on the hooking
element (52). Thus, when rotated, the motorised roller
(53) collects the tubular film between itself and the hook-
ing element alongside it. The simultaneous action of the
four gripping units therefore leads to total collection,
along a vertical direction, of the section of tubular film
coming from the supply device. The section of tubular
film, previously cut by the cutting and welding device (4),
is collected in a sleeve around the hooking elements (52),
as shown schematically in figure 4. Subsequently, the
gripping units (51) are lowered, fitting the tubular film (F)
onto the pile of articles. The tubular film extends once
again in contact with the pile of articles, progressively
unwinding from the hooking elements (52). Once ar-
rangement of the tubular film (F) on the pile of articles is
completed, said pile is evacuated and replaced by a new
pile of articles to be covered and the gripping units (51)
return to the initial position for a new cycle of operations
identical to the one described.

[0020] Each motorised roller (53) is associated with a
support (54) being able to rotate around a vertical axis
between an inactive position, in which the roller is dis-
tanced from the hooking element (52), and an operating
position, in which the motorised roller (53) is alongside
the hooking element (52). During vertical raising of the
gripping units (51) which carries the hooking elements
(52) to be inserted in the tubular film (F), and during the
expanding motion of the gripping units (51), the motor-
ised rollers (53) are in the inactive position. At the end of
expansion of the gripping units, the motorised rollers (53)
move into the operating position to collect the tubular film.
[0021] Advantageously, the cutting and welding device
(4) is vertically mobile along the frame (2). Movement of
the cutting and welding device (4) may be obtained by
means of actuators specifically dedicated to this purpose,
in a known way for the person skilled in the art. In view
of the lightness and construction simplicity of the cutting
and welding device (4), small and inexpensive sliding
means may be used. Alternatively, the vertical movement
of the cutting and welding device (4) may be obtained
using the positioning device (5), which is provided with
the vertical sliding means described above and neces-
sary for its functioning, as a conveying system. In other
words, the cutting and welding device (4) may be ar-
ranged resting on the positioning device (5) underneath
and be moved vertically and integrally with the positioning
device. In this case blocking means are provided, not
shown as they are known to the person skilled in the art,
predisposed to maintain the cutting and welding device
(4) fixed in a specific vertical position with respect to the
frame (2), during normal functioning of the machine. On
occasion of maintenance operations, the cutting and
welding device (4) may be lowered, by means of dedi-
cated sliding means or by sliding of the positioning device
(5), at a level accessible from the ground for operators.
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[0022] In contrast, the supply device (3) is arranged in
a fixed position in an upper zone of the frame (2), above
the cutting and welding device (4) and the positioning
device (5). The supply device (3), in fact, requires ex-
tremely infrequent maintenance operations, in view of its
construction simplicity and the simplicity of the operation
it is designed to perform. For these infrequent mainte-
nance operations, it is therefore preferable for the oper-
ator to go directly to the supply device (3), using a ladder
and a walkway which can be predisposed for this pur-
pose, even only temporarily. The use of the fixed supply
device (3), in any case, considerably simplifies realisation
and functioning of the machine according to the present
invention with respect to machines in which the possibility
of vertically moving the supply device (3) is also envis-
aged.

[0023] The machine according to the presentinvention
therefore offers considerable advantages. It allows sim-
plification of maintenance operations on the cutting and
welding device (4), which may be lowered to ground level.
Simultaneously, the complexity of the machine is not in-
creased excessively, since the supply device (3) is fixed,
and all devices needed to allow its vertical movement are
therefore absent.

Claims
1. A machine for packaging pallets, comprising:

a frame (2);

a supply device (3), predisposed to remove a
section of tubular film from a store (M);

a cutting and welding device (4), predisposed to
cut and weld at a determined section of the tu-
bular film;

a positioning device (5), vertically mobile, which
comprises gripping units (51), predisposed to
grip the section of tubular film at one end and to
collect the section of tubular film in a sleeve
around hooking elements (52) and to fit the sec-
tion of film onto a pile of articles;

wherein the cutting and welding device (4) isver-
tically mobile, while the supply device (3) is ar-
ranged in a fixed position in an upper zone of
the frame (2), above the cutting and welding de-
vice (4) and the positioning device (5);
wherein the cutting and welding device (4) is
maintained fixed in a specific vertical position
with respect to the frame (2), during normal func-
tioning of the machine;

wherein the cutting and welding device (4) may
be lowered down to a level accessible from the
ground for operators, on occasion of mainte-
nance operations;

and wherein during normal functioning of the
machine, the gripping units (51) are lowered, fit-
ting the tubular film (F) onto the pile of articles;
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whereinonce arrangement of the tubular film (F)
on the pile of articles is completed, said pile is
evacuated and replaced by a new pile of articles
to be covered and the gripping units (51) return
to the initial position.

2. The machine according to claim 1, wherein the sup-

ply device (3) comprises a pair of rollers (31, 32), of
which at least one is motorised, predisposed to grip
a section of tubular film between them.

3. The machine according to claim 1, wherein the cut-
ting and welding device (4) comprises a pair of op-
erating elements (41, 42), of which at least one may
be heated to a melting temperature of the tubular
film, which are mobile between an operating position,
in which they are alongside each other to grip a sec-
tion of the tubular film, and a release position, in
which they are distanced from each other.

4. The machine according to claim 1, wherein the po-

sitioning device (5) comprises four gripping units
(51), arranged substantially at the vertices of a quad-
rilateral, each of which is mobile on a horizontal plane
along two perpendicular axes (X, Y).

5. The machine according to claim 4, wherein each
gripping unit comprises:

a hooking element (52), predisposed to be in-
serted atleast partially into the tubularfilm below
a lower edge of said tubular film and to pull in
expansion the tubular film; a motorised roller
(53), predisposed to approach the hooking ele-
ment (52) and to grip the tubular film on the hook-
ing element (52).

6. The machine according to claim 5, wherein the mo-
torised roller (53) is associated with a support (54)
being able to rotate around a vertical axis between
an inactive position, in which the roller is distanced
from the hooking element (52), and an operating po-
sition, in which the motorised roller (53) is alongside
the hooking element (52).

Patentanspriiche

1. Maschine zum Verpackenvon Paletten, umfassend:
einen Rahmen (2); eine Zufuhrvorrichtung (3), die
ausgelegt ist, um einen Abschnitt einer schlauchfér-
migen Folie aus einem Lager (M) zu entfernen;
eine Schneid- und Schweilivorrichtung (4), die aus-
gelegt ist, um an einem bestimmten Abschnitt der
schlauchférmigen Folie zu schneiden und zu
schweil3en;
eine Positionierungsvorrichtung (5), die vertikal ver-
fahrbar ist und Greifeinheiten (51) umfasst,
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die ausgelegt sind, um den Abschnitt der schlauch-
férmigen Folie an einem Ende zu greifen und den
Abschnitt der schlauchférmigen Folie in einer Hillle
rund um Hakenelemente (52) zu sammeln und den
Folienabschnitt auf einem Stapel von Artikeln aufzu-
bringen,

wobei die Schneid- und Schweilivorrichtung (4) ver-
tikal verfahrbar ist, wahrend die Zufuhrvorrichtung
(3) an einer fixen Position in einem oberen Bereich
des Rahmens (2) uber der Schneid- und
Schweilvorrichtung (4) und der Positionierungsvor-
richtung (5) angeordnet ist,

wobei die Schneid- und Schweilivorrichtung (4)
wahrend des Normalbetriebs der Maschine fix in ei-
ner spezifischen vertikalen Position zum Rahmen (2)
beibehalten wird, wobei die Schneid- und
Schweilvorrichtung (4) nach unten auf ein Niveau
gesenktwerden kann, das fur Instandhaltungsarbei-
ten fUr Arbeitskrafte vom Boden aus zuganglich ist,
und wobei die Greifeinheiten (51) wahrend des Nor-
malbetriebs der Maschine gesenkt werden und die
schlauchférmige Folie (F) auf dem Artikelstapel auf-
bringen,

wobei der Stapel, nachdem die Anordnung der
schlauchférmigen Folie (F) aufdem Artikelstapel fer-
tiggestelltwurde, ausgestoRen und durch einen neu-
en, zu bedeckenden Stapel ersetzt wird und die Grei-
feinheiten (51) in ihre Ausgangsposition zurilickfah-
ren.

Maschine nach Anspruch 1, wobeidie Zufuhrvorrich-
tung (3) ein Paar Walzen (31, 32) umfasst, vondenen
mindestens eine motorbetrieben ist, ausgelegt, um
einen Abschnitt der schlauchférmigen Folie zwi-
schen ihnen zu greifen.

Maschine nach Anspruch 1, wobei die Schneid- und
Schweilvorrichtung (4) ein Paar Bearbeitungsele-
mente (41, 42) umfasst, von denen mindestens eins
auf eine Schmelztemperatur der schlauchférmigen
Folie erhitzt werden kann, die zwischen einer Be-
triebsposition, in der sie nebeneinander angeordnet
sind, um einen Abschnitt der schlauchférmigen Folie
zugreifen, und einer Freigabeposition, in der sie von-
einander beabstandet sind, verfahrbar sind.

Maschine nach Anspruch 1, wobei die Positionie-
rungsvorrichtung (5) vier Greifeinheiten (51) um-
fasst, die im Wesentlichen an den Scheiteln eines
Vierecks angeordnet sind, von denen eine jede auf
einer horizontalen Ebene entlang zwei senkrechter
Achsen (X, Y) verfahrbar ist.

Maschine nach Anspruch 4, wobei eine jede Grei-
feinheit umfasst: ein Hakenelement (52), ausgelegt,
um mindestens teilweise in die schlauchférmige Fo-
lie unter einer Unterkante der schlauchférmigen Fo-
lie eingefligt zu werden und die schlauchformige Fo-
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lie auseinanderzuziehen; eine motorbetriebene
Walze (53), die ausgelegt ist, um sich dem Haken-
element (52) zu ndhern und die schlauchformige Fo-
lie auf dem Hakenelement (52) zu greifen.

Maschine nach Anspruch 5, wobei die motorbetrie-
bene Walze (53) mit einer Halterung (54) assoziiert
ist, in der Lage, sich um eine vertikale Achse zwi-
schen einer untatigen Position, in der die Walze vom
Hakenelement (52) beabstandet ist, und einer Be-
triebsposition, in der die motorbetriebene Walze (53)
neben dem Hakenelement (52) angeordnet ist, zu
drehen.

Revendications

Machine d’emballage de palettes, comprenant un
chassis (2) ;

un dispositif d’alimentation (3) prédisposé pour reti-
rer une section de film tubulaire d’'un magasin (M) ;
un dispositif de découpe et de soudage (4), prédis-
posé pour couper et souder en correspondance
d’une section déterminée du film tubulaire ;

un dispositif de positionnement (5), mobile vertica-
lement, comprenant des unités de préhension (51)
prédisposées pour saisir la section de film tubulaire
a une extrémité et pour recueillir la section de film
tubulaire dans un manchon autour d’éléments d’ac-
crochage (52) et pour ajuster la section de film sur
une pile d’articles ;

dans laquelle le dispositif de découpe et de soudage
(4) est mobile verticalement, tandis que le dispositif
d’alimentation (3) est disposé dans une position fixe
dans une zone supérieure du chassis (2) au-dessus
du dispositif de découpe et de soudage (4) et du
dispositif de positionnement (5) ;

dans laquelle le dispositif de découpe et de soudage
(4) est maintenu fixe dans une position verticale spé-
cifique par rapport au chassis (2) lors du fonctionne-
ment normal de la machine ; dans laquelle le dispo-
sitif de découpe et de soudage (4) peut étre abaissé
a un niveau accessible depuis le sol pour des opé-
rateurs, a 'occasion d’opérations de maintenance ;
et dans laquelle lors du fonctionnement normal de
lamachine, les unités de préhension (51) sont abais-
sées, en ajustant le film tubulaire (F) sur la pile
d’articles ;

dans laquelle lorsque la disposition du film tubulaire
(F) sur la pile d’articles est terminée, ladite pile est
évacuée et remplacée par une nouvelle pile d’arti-
cles a recouvrir et les unités de préhension (51) re-
tournent dans la position initiale.

Machine selon la revendication 1, dans laquelle le
dispositif d’alimentation (3) comprend une paire de
rouleaux (31, 32), dont au moins un est motorisé,
prédisposés pour saisir une section de film tubulaire
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entre eux.

Machine selon la revendication 1, dans laquelle le
dispositif de découpe et de soudage (4) comprend
une paire d’é¢léments fonctionnels (41, 42), dont au
moins un peut étre chauffé a une température de
fusion du film tubulaire, étant mobiles entre une po-
sition fonctionnelle, dans laquelle ils sont situés 'un
a coté de l'autre pour saisir une section de film tu-
bulaire, et une position de relachement, dans laquel-
le ils sont éloignés I'un de l'autre.

Machine selon la revendication 1, dans laquelle le
dispositif de positionnement (5) comprend quatre
unités de préhension (51) disposées substantielle-
ment aux sommets d’un quadrilatére, chacune étant
mobiles sur un plan horizontal le long de deux axes
perpendiculaires (X, Y).

Machine selon larevendication 4, dans laquelle cha-
que unité de préhension comprend : un élément
d’accrochage (52), prédisposé pour étre inséré au
moins partiellementdansle film tubulaire endessous
d’un bord inférieur dudit film tubulaire et pour tirer en
extension le film tubulaire ; un rouleau motorisé (53),
prédisposé pour approcher I'élément de préhension
(52) et pour saisir le film tubulaire sur 'élément d’ac-
crochage (52).

Machine selon la revendication 5, dans laquelle le
rouleau motorisé (53) est associé a un support (54)
pouvant tourner autour d’'un axe vertical entre une
position inactive, danslaquelle le rouleau est éloigné
del'élémentd’accrochage (52), et une position fonc-
tionnelle, dans laquelle le rouleau motorisé (53) est
situé a coté de I'élément d’accrochage (52).

10

15

20

25

30

35

40

45

50

55

10



EP 2 792 599 B1




EP 2 792 599 B1




EP 2 792 599 B1




EP 2 792 599 B1

10



EP 2 792 599 B1

2.

Va
’Qﬁa%ﬁ

11



EP 2 792 599 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ DE 3600589 [0009] ¢ DE 1927356 [0009]
¢ US 2002170270 A [0009] ¢ EP 1818261 A [0009]

12



717240/00
RAKLAPLSOMAGOLO GER
STABADALMI IGENYPONTOK

1. Raldapesomagold gép, amely magaban foglah

agy tartdvazat {2);

egy oldtd eszkizt (3), amely arra szoloal, hogy egy tdrolordl [M) eltdvalitson egy
srakasy tomidfahiat;

egy vagd és hegeszio eszkont {4), smely arrs svolgdl, hogy a tOmidfdlis egy
meghatarozott szakaszanal vagast és hegesztést végezzen;

egy figgolegesen mozgd porziciondld eszkézt (5), amely megfogd egységeket {(51)
foglal magdban, amelyek arra szolgdlnak, hogy o tomidfolis szakaszal az egyik veégén
rreglfogidk, a tGmidfolia szekaszat hivelyben kampos slemaek {52} kord gyiijtsék, 83 a
Wmioiolia szakaszat egymasra rakott arucikkekre Hesszdk;

a vagd €s hegesad eszhéz (4) figgliegesen mozog, mig az allatd eszkdz (3) a
tartovaz (2) felsd zondidban, & vagd és hegesztd aszkdz (4), valamint a poziciondle

egzkx ﬁ} felett mc;zﬂ:et{ ha!ymtben Var eih@!yww
tartdvazhoz {2) kepest meghatarozott fuggafege& 'ﬁ\eiymm&n van rdgzitve;

tovdibba amely vagsd és hegesztd eszkdz (4) leeresztheté sgy clyan szintre, amsly
a karbantartdsi mivelstsk sordn a kexeldk sxdmadra g talajrdl hozzaférhetd: és

& gip Uremseerd mikdddse alatt a WHMIGROHAL (F) az sgymasra rakolt arucikkekre
Hlesztd megfogd egysdyek (51) le vannak ereszive;

miutan befejezddott a tomibfolianak {F) az egymasra rakett drucikbkeken wald
sthelyerdse, az sgymasrs rakott srucikkek eltavoelitdsra kertilnek, helytkbe U befedends
drucikkek kerlinek, €s & maglogs egységek (51} visszatérnek kilndudast helyzetikbs,

2. Az 1. igénypont szerintt gép, amelyben az ellatd eszkéz {3) magadban foglal sgy
par hengert (31, 323, amelyek ko201 legaldbb az egviket motor Bajtia, amely hengerek
arra szolgalnak, hogy & ténmidfolia egy szakaszal maguk kdzdtt meagfogidk,

3. Az 1. lgénypont szerintt gép, amelyben a vagd és hegesatd esakdr (1) magdban
foglal egy par kezelSelemet (41, 42, amelyek kiztl legaldbb az egyik felmelegithetd a
tomidfolia  olvadaspontiara, €s amely kerelfelemek a kdvetkerd helysetek  kozdlt
mazognaks egy mikaddsi heiymt amelyben agymds mellett vannak, bogy megfogidk a
midiclia egy szakaszat, és eqy s2Etvdlt helyzet, amelyben bizonyos tdvolsdgra vannak
egymastdl,

4, Az 1. igenypont szerintl gép, amelvben a poziciondlo esskéz (5) négy meaghagd
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egyseget (51} foglal magaban, amelyek alapjaban véve egy négysedg csdcsain
helyezkednek of, és amelvek mindegyike egy vizszintes sikban mozog, amely ket
merdleges tengely (X, YY) mentén tered ki

5. A 4 igenypoent szerind gép, amelyben mindegyik megfogd egyséy magdban
foghal:

egy kampdelamet (533, amely ara s:olgal, hogy legaldbb rdszben be legyen
helyerve a IOMIGIIIAba g t6midfolis alsd széle alatt, és széthizza a tomidfoliat;

egy motorral hajtolt hengert (53}, amely arra szolgal, hogy kizeledjen a
kampoealem (52) felé, és megfogia @ kampdelemen (52) leve tdmididlist,

6. Az 5, igénypont szerinti gép, amelvben a motorral hajiott hengerbez (83)
tartozik egy tartdelem (54}, amsly gy figgileges tengely kil a kovetkezd helyzetek
kSzott tud forognic egy inakbiv helyzer, amelyben bizonyos tavolsdgra van 8
kampoelemto! (523, 85 egy mikadest helyzet, amelyben a moterral hajtott henger (533 a
kampoelem (52) melett van,
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