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Description
METHOD AND APPARATUS FOR FEEDING TUBULAR BLANKS TO A PACKAGING

MACHINE
Technical Field

The present invention regards a method and an apparatus for feeding tubular blanks to a
packaging machine.
In particular the invention refers to a method and an apparatus for collecting cardboard
tubular blanks prearranged in flat folded shape in a store, erecting such tubular shaped
blanks and supplying them to a transport line of the packaging machine.

Background Art

It has been known that many types of products are packaged in containers obtained from

cardboard blanks supplied in a flat folded tubular shape, in the specific technical field also
known as pre-stuck blanks not in volume. The flat folded blanks must be collected
singularly and successively opened out and erected in the tubular shape to enable the
insertion of the articles to be packaged.

In the packaging field, various typologies of apparatuses have been known which allow to
pick up flat folded tubular blanks from a store, erect such blanks in a tubular shape and
feed them to a transport line of the packaging machine, actuated stepwise to bring the
opened blanks at the operating station where insertion of the articles to be packaged is
carried out. Such apparatuses generally comprise gripping means suitable to grip single
tubular blanks and to extract them singularly from a store, where the blanks are
prearranged in a flat folded shape, and folder means suitable to open out the blanks in a
tubular shape.

Patent application EP 2 108 505 illustrates a device for erecting flat folded tubular blanks
comprising a collecting group provided with first gripping means which are mobile
between a pick up station of single tubular blanks from a store and an opening station of
single tubular blanks. In the opening station is arranged an opening group which is
provided with second gripping means for gripping the single flat folded tubular blanks at a
second face, opposite to the first face engaged by the first gripping means. The second
gripping means are mobile between a gripping position of the single tubular blanks and an
opening position, spaced from the gripping position. A folder member is used to
progressively engage a free side of the single tubular blanks during the opening course, to
complete the erecting of the tubular blanks.

Patent EP 1 419 969 illustrates a device for gripping and erecting cardboard blanks
comprising an arm swinging between a first position, wherein it picks up a blank from a
feeding station, and a second position, wherein it releases the same blank after having

erected it. The swing arm carries first and second suction means which engage the blank
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on opposite surfaces. The first suction means are integral to the swing arm, while the
second suction means are carried by a crown wheel sector which is meshed with a
toothed wheel rotating on the swing arm. The toothed wheel is handled by a crank
mechanism controlled by a four-bar linkage, suitably driven with a reciprocating drive
motion.
The known solutions do not fully satisfy the current exigencies of the users. In fact, known
apparatuses are in general complex from a point of view both constructional and
functional. In particular, it is complained that such apparatuses require a plurality of
members to operate in sequence in different operating stations to carry out the cited
phases of picking up single blanks from the store where they are arranged flat folded, of
opening and erecting the blanks and of feeding the opened blanks to the transport line of
the packaging machine where is performed the insertion of the articles to be packaged.
This obviously implies high costs, greater risks of failure and proportionally reduced
speeds which limit the productivity of the packaging machines, further that difficulties in
the use for the users.

Disclosure
The task of the present invention is that of solving the aforementioned drawbacks,
devising a method and an apparatus which allow to perform in a simple and fast manner
the feeding of tubular blanks to a packaging machine, in particular allowing to pick up flat
folded tubular blanks from a store, to erect such blanks in a tubular shape, and to feed
them to a transport line of the packaging machine.
Within such a task, it is further scope of the invention that of providing an apparatus for
feeding tubular blanks to a packaging machine that can be actuated by means of a single
motorization, through simple motion transmission means.
Another scope of the invention is that of providing an apparatus for feeding tubular blanks
to a packaging machine which allows an easy adjustment of the format of the containers
to be produced.
Another scope of the invention is that of providing an apparatus for feeding tubular blanks
to a packaging machine having a simple conception, a securely reliable functioning and
versatile use, as well as relatively economic cost.
The cited scopes are attained, according to the present invention, by the apparatus and
the method for feeding tubular blanks to a packaging machine according to claims 1 and
10.
According to the present invention, the apparatus for feeding tubular blanks to a
packaging machine comprises a collecting group provided with a drive mechanism which
shapes a crank and slotted link suitable to impart to the first gripping means of a tubular

blank, picked up in a flat folded shape from a store, an alternated rototranslation motion
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on a longitudinal plane.

Preferably such a drive mechanism comprises a first arm tilting on said longitudinal plane,
according to a first rotation axis, and a second arm, carrying said first gripping means,
which is mounted tilting on said first arm, according to a second rotation axis, and is
axially slidable with respect to a fixed point, to impart to said first gripping means said
alternated rototranslation motion.

According to a feature of the invention, the apparatus comprises an opening group
provided with support means for second gripping means pivoted on said second arm of
the collecting group and constrained to pulling means suitable to determine, in suitable
step relation with said alternated rototranslation motion of the first gripping means, an
alternated angular rotation of said second gripping means to perform the gripping and
erecting of the tubular blank.

According to a further feature of the present invention, the collecting group is driven by
motor member comprising a crank provided with a connecting rod which receives the
motion from a cam actuated in rotation by an electric motor and is suitable to transmit a
tilting motion to a lever pivoted on said first rotation axis of the first arm of the collecting
group.

The present invention also regards a method for feeding tubular blanks to a packaging
machine which provides to transfer a tubular blank from a pick up station to a release
station of the blank erected by means of a rototranslation motion of first gripping means,
suitable to grip said blank at a first face, and to determine, in a suitable step relation with
said rototranslation motion of the first gripping means, an alternated angular rotation of
second gripping means, suitable to grip said tubular blank at a second face, to perform the
gripping and erecting of said tubular blank.

Description of Drawings

Details of the invention shall be more apparent from the detailed description of a preferred
embodiment of the apparatus for feeding tubular blanks to a packaging machine
according to the invention, illustrated for indicative purposes in the attached drawings,
wherein:
[figure 1 shows a perspective view of the apparatus for feeding tubular blanks to a
packaging machine;
figures 2 — 6 respectively show a schematic side view of an operating area of the
apparatus in various operating steps;
figure 7 shows a schematic side view of the motor members of the apparatus.

Best Mode
With particular reference to such figures, the apparatus for feeding pre-stuck tubular

blanks 2 to a packaging machine is indicated in its entirety with 1. More in detail, the
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tubular blanks 2 are prearranged in a flat folded form inside a store 3, from which they are
picked up in ordered succession to be opened and fed to a transport line 4 of the
packaging machine.

The apparatus 1 comprises a collecting group 10 provided with first gripping means 11
suitable to grip single flat folded tubular blanks 2 at a first face. The gripping means 11 are
suitably constituted by a suction cap member linked in a known way to suitable sucking
means.

The collecting group 10 is provided with a drive mechanism of the first gripping means 11
suitable to determine a rototranslation motion of the same first gripping means 11, on a
plane longitudinal to the transport line 4, between a station A for picking up a single flat
folded tubular blank 2 from the store 3 and a station B for releasing the same blank 2,
erected, that is brought in an opened form, on the transport line 4. Such a drive
mechanism comprises a first arm 12 which is actuated with tilting motion, in a rocker arm
shape, on the aforesaid plane longitudinal to the transport line 4, upon control of suitable
motor members 5. The rocker arm 12 is pivoted at one of its ends on a first rotation axis
13, at which it receives the alternated actuation motion from the aforesaid motor members
5; at the opposite end, the rocker arm 12 carries articulated, on a second rotation axis
parallel to the first rotation axis 13, a second arm 15, which substantially rotates,
functioning as a connecting rod, on the same plane longitudinal to the transport line 4.

The motor members 5 preferably comprise a crank gear consisting of a connecting rod 6
which is suitable to transmit a tilting motion to a lever 7 which is pivoted at one of its ends
on the aforesaid rotation axis 13 of the rocker arm 12 (see fig. 7); the connecting rod 6
receives the motion from a cam 8 actuated in rotation by a suitable electric motor 9.

The connecting rod arm 15 of the collecting group 10 carries integral at one end the above
said first gripping means 11, while at the opposite end axially extends shaping a rod 16
which is inserted sliding through a slider 17. The slider 17 is supported rotatable, on the
same longitudinal plane, at a third rotation axis 18. Preferably the rotation axis 18 is
slightly eccentric with respect to the guide hole of the rod 16 on the slider 17. Practically,
the mechanism formed by the rocker arm 12 and by the connecting rod arm 15 shapes a
sort of tilting crank and slotted link able to impart to the suction cap 11 the aforesaid
rototranslation motion.

It is to be observed that, in the gripping position on the suction cap 11, the flat folded
blank 2 is arranged with a plane almost orthogonal to the longitudinal axis of the
connecting rod arm 15. Moreover, suitably, the suction cap 11 is constrained to the
connecting rod arm 15 by means of a support member 19 interchangeable depending on
the format of the containers to be produced, that is, depending on the dimensions of the
blanks 2.
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To the collecting group 10 is articulated an opening group 20 provided with second
gripping means 21 suitable to grip the single flat folded blanks 2 at a second face,
opposite to the above said first face engaged by the first gripping means 11. The second
gripping means 21 are similarly constituted by a suction cap member linked in a known
way to suitable sucking means.

The opening group 20 is provided with support means 22 of the second gripping means
21 which are pivoted near the free end of the connecting rod arm 15, at a fourth rotation
axis 23 parallel to the already cited axis 13, 14 and 18. The support means 22 consist
substantially of a fork-shaped frame which, at a prong, is articulated, on the axis 23, to the
connecting rod arm 15, while on the prong placed beside it carries the suction cap 21. As
better precised in the following, the rotation axis 23 of the support frame 22 is coaxial in
use with the creasing line defined between the two adjacent faces of the blank 2 gripped
respectively by the first and by the second gripping means 11, 21.

To the support frame 22 is hinged, according to an axis 24, an end of a drawing member
25 which at the opposite end is pivoted on an axis 26 fixed with respect to the framework
of the machine. The drawing member 25 therefore is tilting with respect to the fixed axis
26, following the motion imparted to the support frame 22 by the connecting rod arm 15,
and determines the corresponding angular rotation of the same support frame 22 on the
axis 23.

The functioning of the apparatus for feeding tubular blanks turns out to be easy to
understand from the preceding description.

The collecting group 10 initially takes the first gripping means 11 into contact with the
tubular blank 2 arranged at the front of the store 3, at the pick-up station A (fig. 2). In
particular, the suction cap 11 is taken to get a grip on a first face of the flat folded blank 2,
oriented towards the outside of the store 3.

It is to be observed that, in such step, the second gripping means 21 are kept by the
relative support frame 22 in a position angled such as not to constitute an obstacle to the
grip of the blank 2.

The tubular blank 2 gripped by the first gripping means 11 is extracted from the store 3
after the tilting of the rocker arm 12 of the collecting group 10, which rotates angularly on
the longitudinal plane, at the first rotation axis 13, towards the transport line 4 (fig. 3). The
angular rotation of the rocker arm 12 determines a corresponding angular rotation of the
connecting rod arm 15 which is simultaneously forced to slide axially by effect of the
engagement of the rod 16 in the slider 17. It is to be noted that such a combined motion of
axial sliding of the connecting rod arm 15 and of rotation of the same connecting rod arm
15 with respect to the rotation centre defined by the axis 18 of the slider 17 determines the

aforementioned rototranslation motion of the suction cap 11.
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In suitable step relation, the angular rotation of the support frame 22 of the opening group
20 determines the progressive approaching of the second gripping means 21 to the
second face of the flat folded blank 2. Such angular rotation is imparted to the support
frame 22 by the drawing member 25 pivoted on the fixed axis 26, with the rotation of the
connecting rod arm 15 to which the frame 22 is articulated at the axis 23.

Upon completing such angular rotation of the support frame 22, the second gripping
means 21 are brought in contact with the second face of the flat folded tubular blank 2 (fig.
4). The tubular blank 2 results in such a way gripped by the gripping means 11 and 21 at
two opposite faces, contiguous to each other.

It is to be observed that such a gripping condition of the tubular blank 2 by the first and
second gripping means 11, 21, at two opposite and contiguous faces, is realized at the
moment that the connecting rod arm 15 has reached a sort of lower deadlock of its own
axial sliding inside the slider 17 and results substantially aligned to the rocker arm 12.
Starting from such lower deadlock, the connecting rod arm 15 inverts the direction of
rotation of the support frame 22 of the second gripping means 21. Practically, the
connecting rod arm 15 is axially slidable, with alternated motion, between a first upper
deadlock, at the pick-up station A, of maximal angular spacing of the gripping means 11
and 21 to enable the grip of the blank 2 from the store 3, a lower deadlock, substantially
aligned with the rocker arm 12, of reciprocal approaching of the gripping means 11 and 21
which grip the blank 2 on opposite and adjacent faces, and a second upper deadlock, at
the release station B, where the gripping means 11 and 21 are substantially arranged
squaring to determine the erecting of the blank 2 gripped on two adjacent faces.
Continuing the angular rotation of the rocker arm 12, the progressive opening of the
tubular blank 2 is thus determined (fig. 5). Such opening is determined by the relative
angular rotation of the cited opposite faces of the tubular blank 2 respectively gripped by
the first and by the second gripping means 11, 21, with respect to a rotation centre
defined practically by the creasing line which joins both faces, until completing the
erecting of the same blank 2. This is allowed, in particular, by the fact that such creasing
line is aligned with the axis 23 with respect to which rotates the support frame 22 of the
second gripping means 21.

The erected blank 2 is then transferred to the transport line 4, at the release station B (fig.
6). The transport line 4 is made, for example, in a known way, of a couple of conveyor
belts 27 placed side by side, carrying fitted a series of abutment members 28 regularly
spaced, between which are defined respective seats for housing the erected tubular
blanks 2. The blanks 2 move on sliding guides 29 arranged above the active branch of the
conveyor belts 27.

In practice, in the release station B, arranged substantially at the inlet of the transport line
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4, the tubular blank 2, still retained by the suction caps 11, 21 on both contiguous faces
arranged squaring, is taken supported on the abutment members 28 arranged
downstream, according to the feed direction of the transport line 4. The blank 2 is then
released simultaneously by the suction caps 11, 21 at the arrival of the successive
abutment members 28 which block the same blank 2 in the erected configuration.

After releasing the blank, the rocker arm 12 of the collecting group 10 performs the return
course to prearrange itself for picking up a successive blank from the store 3, moving with
itself the opening group 20.

The method and the apparatus object of the invention therefore reach the scope of
performing in a simple and fast manner the steps of picking up flat folded tubular blanks
from a store, erecting such blanks in a tubular form and feeding them to a transport line of
the packaging machine.

Such a result is obtained substantially thanks to the inventive idea of transferring the
tubular blanks from a pick-up station from a store to a release station at a transport line by
means of an alternated rototranslation motion of first gripping means of the blanks, in
combination with an alternated angular rotation of second gripping means suitable to
perform the grip and the erecting of the same tubular blanks.

A feature of the invention consists in that the aforesaid alternated rototranslation motion of
the first gripping means is realized through a collecting group provided with a drive
mechanism which shapes a tilting crank and slotted link.

Another feature of the invention consists in that the aforesaid alternated angular rotation
of the second gripping means is realized through an opening group comprising means for
supporting the second gripping means pivoted to a fixed axis.

A further advantage offered by the apparatus of the invention consists in that it provides a
single motorization which actuates the cited collecting group and, thanks to a particular
kinetic chain, the opening group of the tubular blanks. Such motorization, simple per se
from both a structural and a functional point of view, provides a crank gear provided with a
connecting rod which receives the motion from a cam actuated in rotation by an electric
motor and is suitable to transmit a tilting motion to a lever pivoted on the rotation axis of
the first arm of the collecting group.

In practice, picking up, opening and transferring the tubular blanks are performed through
one single movement, actuated by the aforesaid motorization, with obvious advantage for
the functional simplicity and the operating speed of the apparatus.

A specific advantage offered by the apparatus to the users is given by the simplicity with
which it is possible to perform the adjustment operations, for example format change, as
well as maintaining the correct operating conditions.

The apparatus described for indicative purposes is susceptible of numerous variations
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and modifications according to the various exigencies.

In practice, the embodiment of the invention, the materials used, as well as the shape and
dimensions, may vary depending on the requirements.

Should the technical characteristics mentioned in each claim be followed by reference
signs, such reference signs were included strictly with the aim of enhancing the
understanding the claims and hence they shall not be deemed restrictive in any manner
whatsoever on the scope of each element identified for exemplifying purposes by such
reference signs.
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Claims
Apparatus for feeding tubular blanks to a packaging machine, comprising
a collecting group (10), provided with first gripping means (11) suitable to grip single flat-
folded tubular blanks (2) at a first face, and alternatively mobile between a station (A) for
picking up said single tubular blanks (2) from a store (3), wherein the said tubular blanks
(2) are arranged flat folded, and a station (B) for releasing said single tubular blanks (2)
erected, at a transport line (4), and
an opening group (20), provided with second gripping means (21) suitable to grip said
single flat folded tubular blanks (2) at a second face, opposite to said first face gripped by
said first gripping means (11), to perform the erecting of the same tubular blanks (2),
characterized in that
said collecting group (10) comprises a drive mechanism (12, 15) provided with a first arm
(12) tilting on a plane longitudinal to said transport line (4), about a first rotation axis (13),
under control of motor members (5), and with a second arm (15), carrying said first
gripping means (11), said second arm (15) being mounted tilting on said first arm (12),
about a second rotation axis (14), and being slidable axially with respect to a fixed point
(18), to impart to said first gripping means (11) an alternated rototranslation motion on
said longitudinal plane, and
said opening group (20) comprises support means (22) for said second gripping means
(21) pivoted on said second arm (15) of the collecting group (10), about a further rotation
axis (23), and constrained to pulling means (25) suitable to determine, in suitable step
relation with said alternated rototranslation motion of the first gripping means (11), an
alternated angular rotation of said second gripping means (21) to perform the gripping and
erecting of said tubular blanks (2).
Apparatus according to claim 1, characterized in that said drive mechanism (12, 15) of
the collecting group (10) shapes a crank and slotted link suitable to impart to said first
gripping means (11) said alternated rototranslation motion on said longitudinal plane.
Apparatus according to claim 1 or 2, characterized in that said second arm (15) of the
collecting group (10) carries at one end said first gripping means (11), while at the
opposite end it is inserted slidable with a portion thereof (16) through a slider (17)
supported slidable, on said longitudinal plane, at said fixed point (18).
Apparatus according to claim 3, characterized in that said fixed point (18) is eccentric
with respect to the guiding hole of said portion (16) of the second arm (15) on said slider
(17).
Apparatus according to claim 1, characterized in that said motor members (5) comprise
a crank gear provided with a connecting rod (6) which receives the motion from a cam (8)

actuated in rotation by an electric motor (9) and is suitable to transmit a tilting motion to a
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lever (7) pivoted on said first rotation axis (13) of the first arm (12) of the collecting group
(10).

Apparatus according to claim 1, characterized in that said support means (22) for the
second gripping means (21) comprise a fork shaped frame (22) which is pivoted at one
end thereof in the proximity of the free end of said second arm (15) of the collecting group
(10), at said further rotation axis (23), and at the opposite end carries said second
gripping means (21).

Apparatus according to claim 1 or 6, characterized in that said rotation axis (23) of said
support means (22) for the second gripping means (21) is coaxial in use with a creasing
line defined between said first and second face of the tubular blank (2) respectively
gripped by said first and by the second gripping means (11, 21).

Apparatus according to claim 1, characterized in that said pulling means (25) comprise a
pulling member (25) which is hinged at one end, according to an axis (24), to said support
means (22) for the second gripping means (21) and at the opposite end it is pivoted on a
fixed axis (26), so as to result tilting with respect to said fixed axis (26).

Apparatus according to claim 1, characterized in that said second arm (15) of the
collecting group (10) is slidable axially with respect to said fixed point (18), with an
alternated motion, between a first upper deadlock, at said pick-up station (A), of maximum
angular spacing of said first and second gripping means (11, 21), a lower deadlock,
substantially aligned with said first arm (12) of the collecting group (10), of reciprocal
approaching of said first and second gripping means (11, 21), and a second upper
deadlock, at said release station (B), wherein said first and second gripping means (11,
21) are arranged substantially squaring to determine the erecting of said blank (2).

Method for feeding tubular blanks to a packaging machine, comprising the steps of

a. prearranging flat-folded tubular blanks (2) at a pick-up station (A);

b. picking up a single tubular blank (2) by means of a collecting group (10) provided with
first gripping means (11) suitable to grip said blank (2) at a first face, said first gripping
means (11) being carried by a drive mechanism (12, 15);

c. transferring said tubular blank (2) from said pick-up station (A) to a station (B) for
releasing the same blank (2) erected by means of a rototranslation motion of said first
gripping means (11) on a longitudinal plane, said rototranslation motion resulting from a
combined motion of axial sliding and of rotation of said drive mechanism (12, 15);

d. prearranging an opening group provided with second gripping means (21) suitable to
grip said tubular blank (2) collected by said collecting group (10) at a second face,
opposite to said first face gripped by said first gripping means (11);

e. determining, in a suitable step relation with said rototranslation motion of said first

gripping means (11), an alternated angular rotation of said second gripping means (21) to
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perform the gripping and the erecting of said tubular blank (2).



