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(54) STRAW PROCESSING METHOD AND MACHINE

(57)  Aprocessing method and machine (6) for straws
(1). It is provided to: supply a plurality of straws (1) to a
hopper (7) having, at the bottom, an output opening;
move, by means of a retrieving conveyor (8), a holding
head (10) configured to hold a straw (1) along a retrieving
path (P); grab, in a holding station (S1) arranged along
the retrieving path (P) in the area of the output opening
of the hopper (7), a straw (1) by means of the holding
head (10); and release, in arelease station (S2) arranged
along the retrieving path (P) downstream of the holding
station (S1), the straw (1) from the holding head (10).
The holding head (10) has two twin transport assemblies
(27), which are mounted so as to move along an adjust-
ment direction (A) parallel to the straw (1) and are each

configured to grab a respective portion of the straw (1).
The two transport assemblies (27) are moved, by an ac-
tuator device (28) upstream of the holding station (S1),
along the adjustment direction (A) so as to be placed in
a holding position, in which the two transport assemblies
(27) are arranged at a first mutual distance (D1). The two
transport assemblies (27) are moved, by the actuator de-
vice (28) between the holding station (S1) and the release
station (S2), along the adjustment direction (A) so as to
be placed in a release position, in which the two transport
assemblies (27) are arranged at a second mutual dis-
tance (D2), which is greater than the first mutual distance
(D1).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102023000003660 filed on
March 1st, 2023, the entire disclosure of which is incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to a processing
method and to a processing machine for straws.

[0003] The present invention is advantageously ap-
plied to the wrapping of straws in a packing machine, to
which the present invention will explicitly refer without
thereby losing generality.

PRIOR ART

[0004] Straws are known which provide for a corrugat-
ed intermediate portion aimed at allowing the bending of
the straw so astoassume, in use, the most suitable shape
for satisfying the user.

[0005] For some applications, a straw is packaged in-
dividually (i.e. is inserted singularly in its own wrap) after
being bent in a "U" shape (i.e. by 180°) in the area of the
corrugated intermediate portion (the purpose of the U-
bending is to reduce the overall dimensions of the straw);
typically, it is required to individually package the straws
bentina"U" shape when the straws are to be fixed (glued)
to the back wall of a beverage container.

[0006] A known packing machine for individually pack-
aging the straws comprises: a hopper containing a mass
of straws, a pick-up drum which retrieves the straws from
the hopper, a corrugating drum which performs the cor-
rugation of the straws (i.e. makes in each straw a corru-
gated intermediate portion which facilitates the following
U-bending of the straws), a bending drum which bends
each straw, and a wrapping drum which has a plurality
of sucking seats each adapted to house a portion of a
first continuous (i.e. seamless) band of processing ma-
terial and a straw. Each sucking seat of the wrapping
drum receives a portion of the first continuous band of
processing material which is arranged bentin a"U" shape
on the inside of the sucking seat so as to define a pocket
and then subsequently and directly receives from the
bending drum a straw (which is arranged inside the pock-
et). The wrapping drum is coupled to an applicator drum
which applies (typically by means of heat-sealing) to the
first continuous band of processing material a second
continuous band of processing material which closes the
pockets containing the straws. Then, at the output from
the wrapping drum, a continuous (i.e. seamless) se-
quence of pockets is supplied, each containing a straw;
such continuous sequence of pockets, each containing
a straw, is referred to as a "cartridge belt" in jargon.
[0007] Normally, the sucking seats of the pick-up drum
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engage each straw at the two ends so as to guarantee
with extreme precision the position of the ends when the
straw is released to the following corrugating drum; in
fact, in the corrugating drum, two support needles are
inserted in each straw through the two ends, said support
needles being necessary for the following corrugating
operation and the insertion of the support needles requir-
ing an extreme precision in the position of the ends. How-
ever, the straws have an elongated shape and are rela-
tively elastically deformable and consequently, also
when they are contained in mass in the hopper, they can
slightly curve (deform) assuming an arc shape which
makes the holding of the straws in the area of the opposite
ends complicated; consequently, it relatively frequently
occurs that there is an unsuccessful holding of a straw
(and thus a seat of the pick-up drum remains empty) or
that there is a wrong holding of a straw (which does not
correctly enter the respective seat of the pick-up drum).
[0008] Patent application W02021250715A1 de-
scribes a packing machine for straws comprising a supply
unit configured to supply a plurality of paper straws to-
wards various working units configured to automatically
perform various processing operations on the straws,
among which a deformation so as to make a bellows, a
cut, following the deformation, so as to make a pointed
end cut obliquely, a bending in the area of the bellows,
and a packaging of each straw.

DESCRIPTION OF THE INVENTION

[0009] The object of the presentinvention is to provide
a processing method and a processing machine for
straws which are exempt from the drawbacks described
above and thus allow retrieving in a safe and reliable
manner the straws from a hopper guaranteeing, simul-
taneously, with extreme precision the position of the ends
when the straw is released to a following conveyor.
[0010] In accordance with the present invention, a
processing method and a processing machine for straws
are provided, according to what established in the ap-
pended claims.

[0011] The claims describe preferred embodiments of
the present invention forming integral part of the present
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting example embodiment thereof,
wherein:

e Figure 1 is a perspective view of a straw applied to
a beverage package;

e Figure 2 is a view on an enlarged scale of the straw
of Figure 1;

e Figure 3 is a schematic front view of a packing ma-
chine which bends and wraps the straw of Figure 1;
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e Figure 4 is a schematic front view of a hopper and
of a retrieving drum of the packing machine of Figure
3

e Figures 5, 6 and 7 are three views on an enlarged
scale of a detail of Figure 4 in three different operat-
ing positions; and

e Figures 8,9and 10 are three partial longitudinal sec-
tion views of the retrieving drum of Figure 4 in three
different operating positions.

PREFERRED EMBODIMENTS OF THE INVENTION

[0013] In Figure 1, reference numeral 1 indicates, as
a whole, a straw (made of paper or plastic) which is ap-
plied to the back of a beverage package. The straw 1
has a flat end 2 (which is grabbed by the lips of the user)
and a pointed end 3 (for piercing with greater effective-
ness the cap which seals a delivery opening of the pack-
age).

[0014] Furthermore, the straw 1 has a corrugated in-
termediate portion 4 in the area of which the straw 1 can
be easily bent without breakages (i.e. in an elastic man-
ner) for assuming in use the most suitable shape for sat-
isfying the user.

[0015] The straw 1 is packaged individually (i.e. is in-
serted singularly in its own wrap 5 notillustrated in Figure
1 and illustrated in Figure 2) after being bent in a "U"
shape (i.e. by 180°) in the area of the corrugated inter-
mediate portion 4 (the purpose of the U-bending is to
reduce the overall dimensions of the straw 1 so as to
remain within the dimensions of the back wall of the pack-
age to which the straw 1 is applied).

[0016] In Figure 3, reference numeral 6 indicates, as
a whole, a packing machine which receives the straight
straws 1 from a packaging machine (not illustrated), per-
forms the corrugation of the straws 1, bends the straws
1in a"U" shape, and inserts the bent straws 1 in corre-
sponding wraps 5.

[0017] The packing machine 6 comprises a hopper 7
which is adapted to contain a mass of straight straws 1
coming from the packaging machine and which progres-
sively move by gravity downwards, i.e. towards the bot-
tom of the hopper 7.

[0018] On the bottom of the hopper 7, i.e. in the area
of an outlet of the hopper 7, a retrieving conveyor 8 is
arranged which in a holding station S1 retrieves a se-
quence of straight straws 1 moving them transversally (i.
e. perpendicular to a longitudinal axis of the straws 1).
According to a preferred embodiment illustrated in the
accompanying figures, the retrieving conveyor 8 is com-
posed of a drum which is mounted rotatable around a
rotation axis 9 (horizontal and perpendicular to the plane
of Figure 3) and supports a plurality of holding heads 10
(one of which is illustrated in Figures 4-10) each adapted
to hold a (at least one) straight straw 1 for moving the
straight straw 1 along a circular retrieving path P (illus-
trated in Figure 4) which develops around the rotation
axis 9. According to a different embodiment not illustrat-
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ed, the retrieving conveyor 8 is a belt conveyor, i.e. com-
prises a flexible belt which is loop-closed around two end
pulleys and supports the holding heads 10; in this em-
bodiment, the retrieving path P is (at least partially) rec-
tilinear.

[0019] The packing machine 6 comprises a corrugat-
ing drum 11 which is mounted rotatable around a rotation
axis 12 (parallel to the rotation axis 9), has a plurality of
seats each adapted to house a corresponding straight
straw 1, and receives the straight straws 1 directly from
the retrieving conveyor 8 in a release station S2. Along
the periphery of the corrugating drum 11, a corrugating
device 13 is arranged which performs the corrugation of
the straight straws 1, i.e. makes the corrugated interme-
diate portion 4 in each straight straw 1.

[0020] Inaccordance with an embodiment not illustrat-
ed, the packing machine 6 could receive straight straws
1 already corrugated; in such case, the packing machine
6 does not comprise the corrugating drum 11.

[0021] The packing machine 6 comprises a bending
drum 14 which is mounted rotatable around a rotation
axis 15 (parallel to the rotation axis 11), has a plurality
of sucking seats each adapted to house a corresponding
initially straight straw 1, and receives the straight straws
1 directly from the corrugating drum 11 in a transfer sta-
tion S3. Around the rotation axis 15, bending elements
16 are arranged in a fixed position (i.e. integral with a
frame of the packing machine 6 and thus without move-
ments), are coupled to the bending drum 14 and interact
with the straws 1 carried by the sucking seats for bending
the straws 1 in a "U" shape.

[0022] The packing machine 6 comprises a waste
drum 17 which is mounted rotatable around a rotation
axis 18 (parallel to the rotation axis 15), has a plurality
of seats each adapted to house a corresponding straw
1 bentin a "U" shape, receives the straws 1 directly from
the bendingdrum 14 in a transfer station S4, andreleases
the bent straws 1 in a transfer station S5 arranged down-
stream of the transfer station S4 with respect to the di-
rection of rotation of the waste drum 17.

[0023] The packing machine 6 comprises a wrapping
drum 19 which is mounted rotatable around a rotation
axis 20 (parallel to the rotation axis 18), has a plurality
of sucking seats each adapted to house a portion of a
continuous (i.e. seamless) band 21 of wrapping material
and a straw 1 bent in a "U" shape. Each sucking seat of
the wrapping drum 19 receives in a supply station S6 a
portion of the continuous band 21 of wrapping material
which is arranged bent in a "U" shape on the inside of
the sucking seat so as to define a pocket and then sub-
sequently and directly receives from the waste drum 17
inthe transfer station S5 abent straw 1 (whichis arranged
inside the pocket previously formed in the sucking seat).
The wrapping drum 19 is coupled to an applicator drum
22 which is mounted rotatable around a rotation axis 23
(parallel to the rotation axis 20) and applies (typically by
means of heat-sealing) to the continuous band 21 of
wrapping material and in a supply station S7 a continuous
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band 24 of wrapping material which closes the pockets
containing the bent straws 1. Then, at the output from
the applicator drum 22, a continuous (i.e. seamless) se-
quence of pockets is supplied, each containing a bent
straw 1; such continuous sequence of pockets, each con-
taining a bent straw 1, is referred to as a "cartridge belt"
in jargon.

[0024] The packing machine 6 comprises an output
conveyor 25 which receives the "cartridge belt" (i.e. re-
ceives a continuous band of wraps 5 containing respec-
tive bent straws 1) from the wrapping drum 19 and moves
the "cartridge belt" towards an output of the packing ma-
chine 6.

[0025] Preferably, the whole packing machine 6 oper-
ates with alaw of continuous motion, i.e. with movements
at a normally constant speed (when the productivity of
the packing machine 6 is steady, i.e. in stationary regime
and thus not transitory).

[0026] The packing machine 6 operates on a double
line, i.e. treats two straws 1 at a time arranged head-on
side by side (i.e. axially aligned with respect to each oth-
er). In other words, the holding heads 10 of the retrieving
conveyor 8 are configured to retrieve two straight straws
1 atatime from the outlet of the hopper 7, the corrugating
drum 11 has a series of pairs of seats (axially aligned
with respect to each other) which simultaneously receive
two straight straws 1 from the retrieving conveyor 8, si-
multaneously perform the corrugation of two straws 1
together with the corrugating device 13, and simultane-
ously release two straight straws 1 to the bending drum
14. In turn, the bending drum 14 has a series of pairs of
sucking seats (axially aligned with respect to each other,
i.e. side by side and aligned along a direction perpendic-
ular to a forward movementdirection of the bending drum
14) which simultaneously receive two straight straws 1
from the corrugating drum 11, simultaneously perform
the bending of two straws 1, and simultaneously release
two bent straws 1 to the waste drum 17. In turn, the waste
drum 17 has a series of pairs of seats (axially aligned
with respect to each other) which simultaneously receive
two bent straws 1 from the bending drum 14 and simul-
taneously release two bent straws 1 to the wrapping drum
19. In turn, the wrapping drum 19 has a series of pairs
of sucking seats (axially aligned with respect to each oth-
er) which simultaneously receive two bent straws 1 from
the waste drum 17, simultaneously create two wraps 5
(operating with two continuous bands 21 and 24 of dou-
ble-width wrapping material), and simultaneously re-
lease two wraps 5 to the output conveyor 25. In turn, the
output conveyor 25 has a series of pairs of sucking seats
(axially aligned with respect to each other) which simul-
taneously receive two wraps 5 (and thus two "cartridge
belts") from the wrapping drum 19.

[0027] According to whatis illustrated in Figures 4-10,
the hopper 7 contains straight double-length (i.e. equal
to the double of a length of a straw 1 coming out of the
packing machine 6) straws 1 which are cut into halves
by a cutting device 26 coupled to the retrieving conveyor
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8. Namely, the straws 1 in the hopper 7 have a double
length and each double-length straw 1 carried by the
holding head 10 is cut into halves by the cutting device
26 arranged along the retrieving path P between the hold-
ing station S1 and the release station S2 in order to obtain
two identical straws 1 which, at least at first, are in mutual
contact. According to what is illustrated in Figure 4, the
retrieving conveyor 8 engages the lower outlet of the hop-
per 7 and supports a plurality of holding heads 10 (only
one of which is illustrated for clarity in Figure 4), each of
which is configured to hold a straw 1 (initially a double-
length straw 1 which s then cutinto halves into two straws
1) along the retrieving path P which extends from the
holding station S1 which is in the area of the output open-
ing of the hopper 7 to the release station S2 which is
(downstream of the holding station S1) in the area of the
corrugating drum 11.

[0028] Figure4 illustrates a holding head 10in the area
of the holding station S1 in which the holding head 10
retrieves from the hopper 7 a double-length straw 1. Fig-
ure Sillustrates a holding head 10 in the area of the cutting
device 26 which divides in two the double-length straw
1 held by the holding head 10. Figure 6 illustrates a hold-
ing head 10 which holds two twin straws 1 produced by
the central cutting of a double-length straw 1 and is be-
tween the cutting device 26 and the release station S2.
Figure 7 illustrates a holding head 10 in the area of the
release station S2 in which the holding head 10 releases
to the corrugating drum 11 two twin straws 1 produced
by the central cutting of a double-length straw 1.

[0029] According to what is illustrated in Figures 8, 9
and 10, each holding head 10 comprises two twin trans-
port assemblies 27 which are mounted so as to move
along an adjustment direction A which is axially oriented
(i.e.is parallel to the central rotation axis 9 of the retrieving
conveyor 8) and is parallel to the straw 1 carried by the
holding head 10 (i.e. is parallel to the longitudinal exten-
sion of the straw 1). Each transport assembly 27 of a
same holding head 10 is configured to grab a respective
portion of the double-length straw 1 (prior to the central
cutting operated by the cutting device 26) and to grab a
respective single-length straw 1 (after the central cutting
operated by the cutting device 26). According to a pre-
ferred embodiment, each transport assembly 27 of a
same holding head 10 is provided with suction so as to
hold with a certain strength the respective straw 1; i.e.
each transportassembly 27 has a U-shaped sucking seat
configured to couple to the straw 1. As it will be better
explainedinthe following, the suction through each trans-
port assembly 27 of a same holding head 10 is activated
in the holding station S1 and is deactivated in the release
station S2.

[0030] The retrieving conveyor 8 comprises an actua-
tor device 28 configured to move the two transport as-
semblies 27 of a same holding head 10 along the adjust-
ment direction A for alternatively arranging the two trans-
port assemblies 27 in a holding position (illustrated in
Figure 8) in which the two transport assemblies 27 are
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arranged at a mutual distance D1 and in a release posi-
tion (illustrated in Figure 10) in which the two transport
assemblies 27 are arranged at a mutual distance D2
greater than the mutual distance D1. Namely, the two
transport assemblies 27 of a same holding head 10 are
moved, by the actuator device 28 between the holding
station S1 and the release station S2, along the adjust-
ment direction A so as to be arranged from the holding
position (illustrated in Figure 8) to the release position
(illustrated in Figure 10) in which the two transport as-
semblies 27 are arranged at the mutual distance D2
greater than the mutual distance D1.

[0031] In the holding position (illustrated in Figure 8)
the two transport assemblies 27 of a same holding head
10 engage respective central portions of the double-
length straw 1 (i.e. engage ends facing the two single-
length straws 1 obtained from the central cutting of the
double-length straw 1), whereas in the release position
(illustrated in Figure 10) the two transport assemblies 27
of a same holding head 10 engage respective end por-
tions of the double-length straw 1 (i.e. engage opposite
ends of the two single-length straws 1 obtained from the
central cutting of the double-length straw 1).

[0032] Accordingtoa preferred embodimentillustrated
in Figures 8, 9 and 10, the retrieving conveyor 8 com-
prises a (U-shaped) countering element 29 which is ar-
ranged at the centre between the two transport assem-
blies 27 of a same holding head 10 and is configured to
guide the cut performed by a blade of the cutting device
26. In particular, the countering element 29 moves inte-
gral with the retrieving conveyor 8 and thus does not
translate together with the two transport assemblies 27.
[0033] As mentioned in the foregoing, the retrieving
conveyor 8 rotates around the rotation axis 9 so as to
move the holding head 10 along the retrieving path P
with a circular shape and the adjustment direction A is
axially oriented, i.e. is parallel to the rotation axis 9. The
retrieving conveyor 8 comprises, for each holding head
10, two guides 30 which are axially oriented (i.e. parallel
to the adjustment direction A) and are arranged at the
two opposite sides of the central countering element 29
and two slides 31, each of which is mounted so as to
slide on a respective guide 30 and supports a transport
assembly 27. The actuator device 28 comprises at least
onefixed (i.e. itdoes notrotate together with the retrieving
conveyor 8) cam arranged around the rotation axis 9 and,
for each holding head 10, at least one cam follower which
transmits an axial movement to the two slides 31.
[0034] In the following, the operation of the retrieving
conveyor 8 is described with reference to a working cycle
of one single holding head 10.

[0035] Before the holding head 10 arrives in the re-
trieving station S1, the two transport assemblies 27 of
the holding head 10 are moved, by the actuator device
28, into the holding position (illustrated in Figure 8) so
that when the holding head 10 arrives in the retrieving
station S1 (as is illustrated in Figure 4) the two transport
assemblies 27 of the holding head 10 are already in the
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holding position (illustrated in Figure 8).

[0036] In the retrieving station S1, the two transport
assemblies 27 of the holding head 10 grab a double-
length straw 1 engaging respective central portions of
the double-length straw 1.

[0037] Subsequently, the holding head 10 moves from
the retrieving station S1 up to arriving in the area of the
cutting device 26 always keeping the two transport as-
semblies 27 in the holding position (illustrated in Figure
8); then, the central cutting of the double-length straw 1
takes place when the two transport assemblies 27 are in
the holding position (illustrated in Figure 8) and the blade
of the cutting device 26 cooperates with the countering
element 29.

[0038] Once the central cutting of the double-length
straw 1 is ended, the holding head 10 moves towards
the release station S2 and, downstream of the cutting
device 26, the actuator device 28 starts moving (moving
away from each other) the two transport assemblies 27
along the adjustment direction A so as to progressively
bring the two transport assemblies 27 in the release po-
sition (illustrated in Figure 10). In other words, the two
transport assemblies 27 of a same holding head 10 are
moved from the holding position to the release position
only downstream of the cutting device 26.

[0039] In the initial part of the movement of the two
transport assemblies 27, the suction through the two
transport assemblies 27 is kept and the transport assem-
blies 27 axially move (i.e. along the adjustment direction
A) also the two single straws 1 which thus move away
from each other. Figure 9 illustrates an intermediate po-
sition corresponding to the maximum mutual moving
away of the two single straws 1. Namely, the movement
of the two transport assemblies 27 of a same holding
head 10 from the holding position (illustrated in Figure 8)
to the release position (illustrated in Figure 10) also de-
termines a movement of the two straws 1 along the ad-
justment direction A which spaces the two straws 1 apart
from each other.

[0040] According to a preferred embodiment, two fixed
containment panels 32 are provided which are on the
outside of the retrieving conveyor 8 (i.e. are fixed and do
not move together with the retrieving conveyor 8) and
are arranged along the retrieving path P on opposite
sides of the retrieving conveyor 8 in order to create a
containment of the straw 1 along the adjustmentdirection
A. In other words, the containment panels 32 prevent the
two straws 1 carried by the two transport assemblies 27
of a same holding head 10 from exceedingly moving to-
wards the outside in axial direction (i.e. along the adjust-
ment direction A). Then, the two containment panels 32
create an external axial containment of the two straws 1
carried by the two transport assemblies 27 of a same
holding head 10 defining limit stops for the movement of
the two straws 1 along the adjustment direction A.
[0041] According to a preferred embodiment, a sepa-
ration element 33 is provided which is on the outside of
the retrieving conveyor 8 (i.e. is fixed and does not move
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together with the retrieving conveyor 8) and is arranged
along the retrieving path P at least in the area of the
release station S2 so as to be arranged at the centre
between the two straws 1 carried by the two transport
assemblies 27 of a same holding head 10 and, hence,
keep the two straws 1 separate. In other words, the sep-
aration element 33 starts downstream of the cutting de-
vice 26 and ends in the area of the release station S2.
Then, the separation element 33 creates an inner axial
containment of the two straws 1 carried by the two trans-
portassemblies 27 of a same holding head 10 preventing
the two straws 1 from drawing close to each other. Pref-
erably, the separation element 33 has a size measured
parallel to the adjustment direction A which progressively
increases along the retrieving path P up to reaching a
maximum in the area of the release station S2.

[0042] As mentioned in the foregoing, the suction
through each transport assembly 27 of a same holding
head 10 is activated in the holding station S1 and is de-
activatedinthe release station S2. Preferably, the suction
through each transport assembly 27 of a same holding
head 10 is deactivated also when the two transport as-
semblies 27 move away from each other along the ad-
justment direction A for moving from the holding position
(illustrated in Figure 8) to the release position (illustrated
in Figure 10) so as to prevent the sliding of the transport
assemblies 27 with respect to the straws 1 from gener-
ating excessive stresses on the straws 1. In particular,
the suction through each transport assembly 27 of a
same holding head 10is deactivated when the two straws
1 end their mutual moving away, i.e. when the two straws
1 arrive in contact with the respective containment panels
32.

[0043] In other words, the suction through the sucking
seat of each transport assembly 27 can be activated
when the transport assemblies 27 are arranged in the
holding position (illustrated in Figure 8) and is deactivated
while the transport assemblies 27 are moved from the
holding position (illustrated in Figure 8) to the release
position (illustrated in Figure 10).

[0044] According to a possible embodiment, the suc-
tion through each transport assembly 27 of a same hold-
ing head 10 can be reactivated after the two transport
assemblies 27 of a same holding head 10 reach the re-
lease position (illustrated in Figure 10) and then again
deactivated in the release station S2; alternatively, the
suction through each transport assembly 27 of a same
holding head 10 can remain deactivated until the holding
head 10 returns in the holding station S1 (in any case
the straws 1 remain on the inside of the respective trans-
port assemblies 27 for the presence of containment ele-
ments which surround part of the retrieving conveyor 8
between the cutting device 26 and the release station
S2).

[0045] According to a possible embodiment, the re-
trieving conveyor 8 has, for each transport assembly 27,
at least one suction opening 34 which is arranged in the
area of the holding position (illustrated in Figure 8), can
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be connected to a suction source, and is configured to
transmit the suction to the transport assembly 27 when
the transport assembly 27 is in the holding position (il-
lustrated in Figure 8). When each transport assembly 27
moves away from the holding position (illustrated in Fig-
ure 8) for moving towards the release position (illustrated
in Figure 10), it progressively moves away also from the
respective suction opening 34 and then progressively de-
activates the suction; the size of the suction opening 34
along the adjustment direction A is approximately equal
to half of the overall away movement given to the two
straws 1 so that the suction through each transport as-
sembly 27 remains (more or less) active until the two
straws 1 are moved away from each other and itinterrupts
when the away movement of the two straws 1 is com-
pleted. In this manner, the axial movement along the ad-
justment direction A of the two transport assemblies 27
of asame holding head 10 also produces the deactivation
of the suction through the transport assemblies 27.
[0046] By way of example, the overall stroke of each
transport assembly 27 from the holding position (illustrat-
edin Figure 8) to the release position (illustrated in Figure
10) could be comprised between 40 and 60 mm, whereas
the two straws 1 could be moved away from each other
by a distance comprised between 5 and 10 mm.

[0047] According to a preferred embodiment, in the ar-
ea of the release station S2 each transport assembly 27
couples to a duct connected to the atmosphere for elim-
inating any traces of suction (depression) on the inside
of the transport assembly 27 and thus eliminate every
obstacle to the releasing of the straw 1 carried by the
transport assembly 27.

[0048] The embodiments described herein can be
combined with one another without departing from the
scope of protection of the present invention.

[0049] The packing machine 6 described above has
numerous advantages.

[0050] Firstly, the packing machine 6 described above
allowsretrieving in a safe and reliable manner the straight
straws 1 from the hopper 7 guaranteeing, simultaneous-
ly, with extreme precision the position of the ends when
the straight straws 1 are released to the following corru-
gating drum 11. This result is obtained thanks to the fact
that initially the two transport assemblies 27 of a same
holding head 10 centrally grab a double-length straw 1
which is in the hopper 7 (and in this manner a possible
arc-shaped curve of the double-length straw 1 does not
cause any problem) and subsequently the two transport
assemblies 27 of a same holding head 10 move towards
the outside so as to guarantee (after the retrieval from
the hopper 7) with high precision the position of the ends
when the straight straws 1 are released to the following
corrugating drum 11.

[0051] Furthermore, the packing machine 6 described
above requires minimum modifications with respect to
an existing packing machine and therefore it is simple,
cost-effective and compact to manufacture.
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[0052]

straw

flat end

pointed end
intermediate portion
wrap

packing machine
hopper

retrieving conveyor
rotation axis

10  holding head

11 corrugating drum
12 rotation axis

13  corrugating device
14  bending drum

15 rotation axis

16  bending elements
17  waste drum

18 rotation axis

19  wrapping drum

20 rotation axis

21 continuous band of wrapping material
22  applicator drum

23 rotation axis

24  continuous band of wrapping material
25  output conveyor

26  cutting device

27  transport assemblies
28  actuator device

29  countering element
30 guides

31 slides

32  containment panels
33  separation element
34  suction opening

S1  holding station

S2  release station

S3  transfer station

S4  transfer station

S5  transfer station

S6  supply station

S7  supply station

P retrieval path

A adjustment direction
D1 distance

D2 distance
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Claims

1. A processing method for straws (1) comprising the

steps of:

supplying a plurality of straws (1) to a hopper (7)
having, at the bottom, an output opening;
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moving, by means of a retrieving conveyor (8),
a holding head (10) configured to hold a straw
(1) along a retrieving path (P);

grabbing, in a holding station (S1) arranged
along the retrieving path (P) in the area of the
output opening of the hopper (7), a straw (1) by
means of the holding head (10); and

releasing, in a release station (S2) arranged
along the retrieving path (P) downstream of the
holding station (S1), the straw (1) from the hold-
ing head (10);

the processing method is characterized in that:

the holding head (10) comprises two twin
transport assemblies (27), which are
mounted so as to move along an adjustment
direction (A) parallel to the straw (1) and are
each configured to grab a respective portion
of the straw (1);

the two transport assemblies (27) are
moved, by an actuator device (28) upstream
of the holding station (S1), along the adjust-
ment direction (A) so as to be placed in a
holding position, in which the two transport
assemblies (27) are arranged at a first mu-
tual distance (D1); and

the two transport assemblies (27) are
moved, by the actuator device (28) between
the holding station (S1) and the release sta-
tion (S2), along the adjustment direction (A)
so as to be placed in a release position, in
which the two transport assemblies (27) are
arranged at a second mutual distance (D2),
which is greater than the first mutual dis-
tance (D1).

The processing method according to claim 1, where-
in, when they are in the holding position, the two
transport assemblies (27) engage respective central
portions of the straw (1).

The processing method according to claim 1 or 2,
wherein, when they are in the release position, the
two transport assemblies (27) engage respective
end portions of the straw (1).

The processing method according to claim 1, 2 or 3,
wherein:

eachtransportassembly (27) has a sucking seat
configured to be coupled to the straw (1); and
the suction through the sucking seat of each
transport assembly (27) can be activated when
the transport assemblies (27) are arranged in
the holding position and is deactivated while the
transport assemblies (27) are moved from the
holding position to the release position.
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The processing method according to claim 4, where-
in the retrieving conveyor (8) has, for each transport
assembly (27), at least one suction opening (34),
which is arranged in the area of the holding position,
can be connected to a suction source and is config-
ured to transmit the suction to the transport assembly
(27) when the transport assembly (27) is in the hold-
ing position.

The processing method according to one of the
claims from 1 to 5, wherein fixed containment panels
(32) are provided, which are on the outside of the
retrieving conveyor (8) and are arranged along the
retrieving path (P) on opposite sides of the retrieving
conveyor (8), in order to create a containment of the
straw (1) along the adjustment direction (A).

The processing method according to one of the
claims from 1 to 6, wherein:

the straws (1), in the hopper (7), have a double
length; and

the double-length straw (1) carried by the hold-
ing head (10) is cut into halves by a cutting de-
vice (26) arranged along the retrieving path (P)
between the holding station (S1) and the release
station (S2) in order to obtain two identical
straws (1), which, at least at first, are in mutual
contact.

The processing method according to claim 7, where-
in the two transport assemblies (27) are moved from
the holding position to the release position only
downstream of the cutting device (26).

The processing method according to claim 7 or 8,
wherein the movement of the two transport assem-
blies (27) from the holding position to the release
position also determines a movement of the two
straws (1) along the adjustment direction (A), which
spaces the two straws (1) apart from each other.

The processing method according to claim 9, where-
in fixed containment panels (32) are provided, which
are on the outside of the retrieving conveyor (8) and
are arranged along the retrieving path (P) on oppo-
site sides of the retrieving conveyor (8), in order to
create a containment of the straw (1) along the ad-
justment direction (A) and, hence, define limit stops
for the movement of the two straws (1) along the
adjustment direction (A).

The processing method according to claim 9 or 10,
wherein a separation element(33)is provided, which
is on the outside of the retrieving conveyor (8) and
is arranged along the retrieving path (P) at least in
the area of the release station (S2) so as to be ar-
ranged at the centre between the two straws (1) and,
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12.

13.

14.

15.

16.

hence, keep the two straws (1) separate.

The processing method according to claim 11,
wherein the separation element (33) has a size,
measured parallel to the adjustment direction (A),
which progressively increases along the retrieving
path (P).

The processing method according to one of the
claims from 7 to 12, wherein the retrieving conveyor
(8) comprises a countering element (29), which is
arranged at the centre between the two transport
assemblies (27) and is configured to guide the cut
made by a blade of the cutting device (26).

The processing method according to one of the
claims from 1 to 13, wherein the retrieving conveyor
(8) rotates around a rotation axis (9) so as to move
the holding head (10) along the retrieving path (P)
with a circular shape and the adjustment direction
(A) is parallel to the rotation axis (9).

The processing method according to claim 14,
wherein:

the retrieving conveyor (8) comprises two
guides (30), which are axially oriented, and two
slides (31), each mounted so as to slide on a
respective guide (30) and supporting a transport
assembly (27); and

the actuator device (28) comprises at least one
fixed cam arranged around the rotation axis (9)
and a cam follower, which transmits an axial
movement to the two slides (31).

A processing machine (6) for straws (1) comprising:

a hopper (7) configured to house a plurality of
straws (1) and having, at the bottom, an output
opening;

a holding head (10) configured to hold a straw
(1)

a retrieving conveyor (8) configured to move the
holding head (10) along a retrieving path (P);

a holding station (S1), which is arranged along
the retrieving path (P) in the area of the output
opening of the hopper (7) and where the holding
head (10) can grab a straw (1); and

a release station (S2), which is arranged along
theretrieving path (P) downstream of the holding
station (S1) and where the holding head (10)
can release the straw (1);

the processing machine (6) is characterized in
that:

the holding head (10) comprises two twin
transport assemblies (27), which are
mounted so as to move along an adjustment
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direction (A) parallel to the straw (1) and are
each configured to grab a respective portion
of the straw (1); and

an actuator device (28) is provided, which
is configured to move the two transport as-
semblies (27), upstream of the holding sta-
tion (S1), along the adjustment direction (A)
so as to place the two transport assemblies
(27) in a holding position, in which the two
transport assemblies (27) are arranged at
a first mutual distance (D1), and to move
the two transport assemblies (27), between
the holding station (S1) and the release sta-
tion (S2), along the adjustment direction (A)
so as to place the two transport assemblies
(27) in a release position, in which the two
transport assemblies (27) are arranged at
a second mutual distance (D2), which is
greater than the first mutual distance (D1).
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