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(57)  Anassembly machine (1) of honeycombed sep-
arators (50) for the separation of objects to be packed is
described; the honeycombed separators (50) comprising
at least a first diaphragm (51) and at least a second di-
aphragm (52) assembled to one another so as to define
a plurality of seats, each of which is adapted to house a
respective object; the machine (1) comprising: a fixed
frame (10); a drum (11) rotatable around a rotation axis
(A) with respect to the frame (10); a plurality of templates
(12) rotatable integrally with the drum (11) with a revolu-
tion motion with respect to the axis (A); each of the tem-
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ASSEMBLY MACHINE OF HONEYCOMBED SEPARATORS

plates (12) comprising a seat (13) having a shape corre-
sponding to the honeycombed separators (50) and
adapted to house first and second diaphragms (50, 51);
aplurality of magazines (14a, 14b) of the first diaphragms
(51) and second diaphragms (52) rotationally fixed with
respect to the drum (11); a plurality of transfer systems
(15a, 15b) of the first and second diaphragms (51, 52)
from the magazines (14) to the seats (13); and extraction
means (16) of the first and second diaphragms (51, 52)
from the seats (13).

5
g

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 234 226 A1 2

Description

[0001] The present invention relates to an assembly
machine of honeycombed separators. The present in-
vention also relates to a manufacturing system of hon-
eycombed separators.

[0002] Honeycombed separators for packing objects
to be transported, such as bottles, glasses or cups, inside
containers of various type, for example boxes, are
known. Such separators define a plurality of seats - called
"cells" - and are inserted inside containers for dividing
the inner volume thereof. In particular, at each of the
seats a respective object to be transported can be insert-
ed.

[0003] Generally, the honeycombed separators are
made of cardboard and comprise a plurality of dia-
phragms assembled to one another so as to define the
seats. Specifically, the number of seats depends on the
number of diaphragms of which the separator is com-
posed and on the relative arrangement between such
diaphragms.

[0004] In particular, when a honeycombed separator
is inserted in a box, at least one portion of one or more
diaphragms is interposed between the objects inserted
in the seats. Consequently, the use of the separators
allows substantially reducing the risk that the objects can
collide with each other during the transportation of the
boxes and suffer damage.

[0005] Specifically, a diaphragm is an element made
of cardboard with a preferably rectangular shape having:

- two base sides parallel to one another and to a first
direction; and

- two further sides parallel to one another and to a
second direction transverse to the first.

[0006] In a minimum configuration, a honeycombed
separator comprises two diaphragms arranged in atrans-
verse manner with respect to one another. Specifically,
one of the two diaphragms comprises a notch for part of
the extension of the diaphragm along the second direc-
tion and preferably made at an intermediate portion
thereof along the first direction.

[0007] The assembling of the two diaphragms is thus
obtained by engaging one of the two diaphragms in the
notch of the other one.

[0008] In such minimum configuration, the separator
defines four seats adapted to respectively accommodate
four objects to be transported inside the box.

[0009] However, separators comprising six seats, nine
seats, twelve seats or many more are known, which are
obtained assembling to one another an increasing
number of diaphragms.

[0010] Machines for the automated assembling of the
honeycombed separators are also known. Such ma-
chines essentially comprise:

- aconveyor belt, on which first diaphragms each pro-
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vided with one or more notches are translated par-
allel to a third direction; and

- a translating device, which handles second dia-
phragms along a fourth direction perpendicular to
the third direction according to a reciprocating mo-
tion, so as to allow the second diaphragms to engage
the respective notches of the first diaphragms.

[0011] The machines of known type further comprise
a control unit and position sensors, by means of which
the position of the first diaphragms along the third direc-
tion is detected instant by instant or calculated through
numerical modes.

[0012] Specifically, with the aim to allow the correct
insertion of the second diaphragms in the respective
notches of the first diaphragms, the translation move-
ment of the device along the fourth direction is controlled
on the basis of the position of the first diaphragms along
the third direction. More specifically, the reciprocating
motion of the translating device is managed by means
of consent signals sent from the control unit to the trans-
lating device.

[0013] However, such machines of known type do not
allow maximizing the manufacturing volume of the hon-
eycombed separators. This is particularly true in the case
of honeycombed separators comprising a high number
of diaphragms. In fact, at each reciprocating movement
of the translating device itis possible to couple one single
second diaphragm to one single first diaphragm. There-
fore, itis not possible to obtain the simultaneous assem-
bling of more honeycombed separators.

[0014] Therefore, the need is felt to have an assembly
machine that allows assembling honeycombed separa-
tors comprising an also high number of seats in an effi-
cient manner.

[0015] The objectofthe presentinvention is to embody
an assembly machine, which allows satisfying the above-
mentioned need in a simple and cost-effective manner.
[0016] The abovementioned object is achieved by the
present invention, since it relates to an assembly ma-
chine of honeycombed separators according to claim 1.
[0017] A preferred non-limiting embodiment of the
present invention will now be described by way of exam-
ple with reference to the accompanying drawings, where-
in:

- Figure 1 illustrates a manufacturing system of hon-
eycombed separators comprising an assembly ma-
chine according to the present invention and with
parts removed for clarity;

- Figure 2 is a perspective view of the assembly ma-
chine of Figure 1 on an enlarged scale and with parts
removed for clarity;

- Figure 3 is a perspective view of the machine of Fig-
ures 1 and 2 on an even more enlarged scale and
with parts removed for clarity;

- Figures 4 and 5 are detailed perspective views of
the machine of Figures from 1 to 3 with parts re-
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moved for clarity;

- Figure 6 is a bottom view of the machine of Figures
from 1 to 5 and with parts removed for clarity;

- Figure 7 is a bottom perspective view of the machine
of Figures from 1 to 5 and with parts removed for
clarity;

- Figure 8 is a block scheme of some parts of the ma-
chine of Figures from 1 to 7 and with parts removed
for clarity.

[0018] With reference to Figure 1, reference numeral
100 indicates a manufacturing system of honeycombed
separators 50 for the separation of objects to be packed
(not illustrated).

[0019] Asis known, honeycombed separators are un-
derstood as manufactured articles comprising at least
two diaphragms 51, 52 assembled to one another so as
to define a plurality of seats, also called cells, each of
which is adapted to house a respective object. Further-
more, generally, the honeycombed separators are insert-
ed inside containers of various type, for example card-
board boxes, intended for transporting the objects.
[0020] Specifically, a diaphragm 51, 52 is a body hav-
ing prevailing extension along two dimensions, i.e. length
and width, with respect to the extension along the third
dimension, i.e. the thickness.

[0021] Preferably, the diaphragm 51, 52 is made of
cardboard, but it could be made of materials different
from paper (for example, of materials of plastic type).
[0022] In a minimum configuration, a honeycombed
separator 50 comprises a diaphragm 51 and a diaphragm
52 oriented so that the directions defined by the lengths
of the two diaphragms 51, 52 are transverse to one an-
other. Furthermore, the two diaphragms 51 and 52 can
be identical to one another, or have different dimensions.
[0023] The diaphragm 51 and/or the diaphragm 52
comprise, in turn, a notch (not illustrated) for part of the
width of the diaphragm and preferably made at an inter-
mediate portion of the diaphragm along the length there-
of.

[0024] The assembling of the two diaphragms 51, 52
is thus obtained engaging one of the two diaphragms 51,
52 with the notch of the other diaphragm 52, 51.

[0025] In such minimum configuration, the separator
50 defines four seats adapted to respectively accommo-
date four objects (or more).

[0026] The manufacturing system 100 comprises (Fig-
ure 1):

- anassembly machine 1 of honeycombed separators
50; and

- afolding and transport device 2 of the honeycombed
separators 50 assembled by the assembly machine
1.

[0027] The manufacturing system 100 can also com-
prise a stacking device 3 of the honeycombed separators
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50, arranged downstream of the folding and transport
device 2.

[0028] The illustrated assembly machine 1 is specifi-
cally designed, without thereby entailing any loss of gen-
erality, for the assembling of honeycombed separators
50 comprising twelve seats.

[0029] Specifically, asillustrated in Figure 5, each hon-
eycombed separator 50 assembled by the assembly ma-
chine 1 comprises three diaphragms 51 and two dia-
phragms 52. The two diaphragms 51 are arranged so as
to be spaced apart from one another along a direction D
and so that the respective lengths of the diaphragms 51
are parallelly directed to a direction E; the three dia-
phragms 52 are arranged so as to be spaced apart from
one another along the direction E and so that the respec-
tive lengths of the diaphragms 52 are parallelly directed
to the direction D.

[0030] In the illustrated embodiment, the directions D
and E are perpendicular to one another (Figure 5). Fur-
thermore, considering the orientation of the assembly
machine 1 with respectto the groundillustratedin Figures
from 1 to 3, the direction D is horizontal and the direction
E is vertical to the ground on which the assembly machine
1 rests.

[0031] However, the assembly machine 1 can be con-
figured to assemble honeycombed separators 50 com-
prising a number of seats different from twelve (for ex-
ample, six seats, nine seats or a number of seats greater
than twelve).

[0032] AsillustratedinFigure 2, the assembly machine
1 comprises a frame 10 which is fixed with respect to the
ground.

[0033] The frame 10 comprises, inturn, aresting plane
10a arranged parallel to the ground and a structure 10b,
which supports the resting plane 10a with respect to the
ground (Figure 3).

[0034] Advantageously, the assembly machine 1 com-
prises (Figure 2):

- adrum 11 rotatable around a rotation axis A with
respect to the frame 10; and

- a plurality of templates 12 rotatable integrally with
the drum 11 with a revolution motion with respect to
the axis A and each comprising a seat 13, which has
a shape corresponding to the honeycombed sepa-
rators 50 to be assembled and is adapted to house
the diaphragms 51 and 52.

[0035] The assembly machine 1 further comprises:

- aplurality of storehouses 14a, 14b of the diaphragms
51, 52, which are fixed with respect to the frame 10;

- a plurality of transfer systems 15a, 15b of the dia-
phragms 51, 52 from the storehouses 14a, 14b to
the seats 13; and

- extraction means 16 of the diaphragms 51, 52 from
the seats 13.
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[0036] In particular, the assembly machine 1 compris-
es a plurality of operating stations 4 angularly distributed
with respect to the axis A, at each of which a respective
operation with the diaphragms 51, 52 is carried out (Fig-
ure 2) .
[0037] Specifically, the operating stations 4 comprise:
- aplurality of filling stations 5, at which a diaphragm
51 or 52 is inserted in a respective seat 13; and
- afinished product discharge station 6, at which the
honeycombed separator 50 assembled by the as-
sembly machine 1 is discharged from the seat 13 by
means of the extraction means 16.

[0038] Specifically, at each filling station 5 each seat
13 is adapted to receive a diaphragm 51 or 52. More
specifically, each diaphragm 51, 52 is engaged in a re-
spective portion of the seat 13. Each diaphragm 51, while
being engaged with the seat 13, further engages one or
more notches made in one or more diaphragms 52.
[0039] Additionally, in the finished product discharge
station 6 the honeycombed separator 50 is discharged
at the folding and transport device 2.

[0040] The operating stations 4 can further comprise
a discard discharge station 7, in which the components
to be discarded are ejected from the template 12 and/or
one or more compaction stations 8, in which the dia-
phragms 51, 52 housed in a seat 13 are compacted to
one another.

[0041] As illustrated in Figure 4, the drum 11 has a
circular shape in a plane P orthogonal to the axis A and
comprises a central portion 11a and a peripheral profile
11b.

[0042] Preferably, considering the orientation of the
assembly machine 1 illustrated in Figure 1, the rotation
of the drum 11 around the axis A is counter-clockwise.
[0043] The drum 11 further comprises a plurality of
lightening holes 11c at the central portion 11a. In the
illustrated embodiment, the lightening holes 11c are cir-
cular, through-holes and have respective axes parallel
to the axis A.

[0044] Specifically, the movement of the drum 11 with
respect to the axis A comprises several rotation steps
alternated with waiting steps, in which the drum 11 is
angularly fixed with respect to the axis A. More specifi-
cally, at each rotation step, the drum 11 is adapted to
shift each template 12 from an operating station 4 to the
angularly consecutive one; at each waiting step, the drum
11 waits at an operating station 4.

[0045] The temporal duration of the waiting step is
compatible with the loading operations of the diaphragms
51 and/or 52 in the seats 13 in the filling stations 5, with
the unloading operations in the finished product dis-
charge station 6 and/or in the discard discharge station
7 and with the compacting operations in the compaction
station 8.

[0046] The templates 12 are arranged at or anyway in
the proximity of the peripheral profile 11b and are angu-
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larly equally spaced apart from one another with respect
to the axis A (Figures 1 and 2) .

[0047] Intheillustrated embodiment, the templates 12
are ten. Therefore, the rotation of the drum 11 at each
rotation step occurs by an angle of 36° with respect to
the axis A.

[0048] However, the assembly machine 1 could com-
prise a different number of templates 12, depending on
the type of separator 50 to be assembled and/or on the
desired manufacturing volume.

[0049] In turn, the templates 12 comprise a supporting
element 20 fixed to the drum 11 and a plurality of assem-
bling units 21 fixed to the supporting element 20 on the
side of the supporting element 20 facing the parts of the
assembly machine 1 radially external with respect to the
drum 11 (Figure 2).

[0050] As illustrated in Figure 5, the supporting ele-
ment 20 is a flat panel having a substantially rectangular
shape and arranged perpendicular to the plane P. Fur-
thermore, the assembling units 21 extend starting from
the supporting element 20 along a direction B perpen-
dicular to the supporting element 20.

[0051] Additionally, the directions B of the templates
12 are substantially radial with respect to the axis A (Fig-
ure 5).

[0052] Itisalso possible to define a direction C for each

template 12 such as the direction orthogonal to the axis
A and to the direction B of the relative supporting element
20. Furthermore, when the diaphragms 51, 52 are
housed in a seat 13, the direction D coincides with the
direction C defined by the relative template 12 (Figure 5).
[0053] Specifically, each assembling unit 21 compris-
es an end 21a atwhich itis fixed to the supporting element
20 and an end 21b, which is opposite the end 21a along
the relative direction B and which is free. More specifi-
cally, the templates 12 are adapted to accommodate the
diaphragms 51, 52 on the side of the end 21b (Figure 5).
[0054] Each assembling unit 21 comprises four ele-
ments 22a, 22b, 22¢, 22d arranged so as to define be-
tween one another a gap 23 having an X-shaped section
in a plane perpendicular to the direction B of the assem-
bling unit 21. Each gap 23 comprises, in turn, a portion
23a parallel to the axis A and a portion 23b parallel to
the direction C (Figure 5).

[0055] In particular, the gaps 23 of all the assembling
units 21 of a template 12 define, in the whole, the seat
13 of the template 12.

[0056] In the illustrated embodiment, each element
22a,22b, 22c¢, 22d is a parallelepiped with section having
aright-angled triangle shape in a plane perpendicular to
the direction B defined by the relative supporting element
20 (Figure 5).

[0057] Specifically, for each assembling unit 21, the
elements 22a and 22b are aligned with and spaced apart
from one another parallel to the direction C; the elements
22c, 22d are also aligned with and spaced apart from
one another parallel to the direction C and are also
spaced apart with respect to the elements 22a and 22b
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parallel to the axis A.

[0058] More specifically, each element 22a, 22b, 22c,
22d of a same assembling unit 21 (for example the ele-
ment 22a) is arranged so as to have:

- a cathetus of the triangular section aligned with a
cathetus of the triangular section of a first element
(in the illustrated case, the element 22b) between
the elements 22a, 22b, 22c¢, 22d and directly facing
a cathetus of the triangular section of a second ele-
ment (in the illustrated case, the element 22c) be-
tween the elements 22a, 22b, 22c, 22d; and

- a cathetus of the triangular section aligned with a
further cathetus of the triangular section of the sec-
ond element (22c) and directly facing a further cathe-
tus of the triangular section of the first element (22b).

[0059] For each assembling unit 21, the portion of
space comprised between the element 22a and the ele-
ment 22b and the portion of space comprised between
the element 22c and the element 22d define the portion
23a; the portion of space comprised between the element
22a and the element 22c¢ and the portion of space com-
prised between the element 22b and the element 22d
define the portion 23b.

[0060] In other words, each assembling unit 21 sub-
stantially has a rhombus shape in a plane perpendicular
to the relative direction B. Preferably, the gap 23 further
has the shape of a right angled cross.

[0061] Intheillustrated embodiment, the templates 12
comprise six assembling units 21, each shaped for hous-
ing at least in part a diaphragm 51 and a diaphragm 52.
However, the templates 12 could comprise a different
number of assembling units 21, depending on the type
of separator 50 to be assembled.

[0062] Specifically, each template 12 comprises three
pairs of assembling units 21, each arranged at three re-
spective heights parallel to the axis A. The two assem-
bling units 21 of each pair are further aligned with one
another parallel to the direction C of the template 12.
[0063] More specifically, as illustrated in Figure 5, the
portion 23b of each assembling unit 21 is aligned parallel
to the direction C with the portion 23a of the assembling
unit 21 adjacent along the direction C. Similarly, the por-
tion 23a of each assembling unit 21 is aligned parallel to
the axis A with the portion 23a of the other two assembling
units 21 aligned with one another parallel to the axis A.
[0064] Preferably, the portions 23a of a same template
12 aligned with one another parallel to the axis A are
adapted to house a respective diaphragm 51; the por-
tions 23b aligned with one another parallel to the direction
C are adapted to house a respective diaphragm 52.
[0065] The storehouses 14a, 14b are radially external
the templates 12 with respect to the axis A and are fixed
to the frame 10 (Figures 1 and 2). Specifically, the store-
houses 14a, 14b are supported by the resting plane 10a.
[0066] A respective transfer system 15a, 15b is asso-
ciated with each storehouse 14a, 14b. Additionally, each
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storehouse 14a, 14b and the transfer system 15a, 15b
associated therewith define a filling station 5 intended for
the insertion of a diaphragm 51 or 52 in the seat 13 of
the template 12 placed at the filling station 5 during a
waiting step.

[0067] In the illustrated embodiment, the assembly
machine 1 comprises three storehouses 14a and two
storehouses 14b angularly spaced apart from one anoth-
er around the frame 10. In particular, the storehouses
14a are adapted to house the diaphragms 51 and the
other two storehouses 14b are adapted to house the di-
aphragms 52. Additionally, the three storehouses 14a
are angularly equally spaced apart from one another with
respect to the axis A and the two storehouses 14b are
angularly equally spaced apart from one another with
respect to the axis A.

[0068] More specifically, proceeding in a counter-
clockwise circumferential direction around the drum 11
according to the orientation of the machine 1 illustrated
in Figure 2, the machine 1 comprises three filling stations
5 (corresponding to the three storehouses 14a), a com-
paction station 8, two filling stations 5 (corresponding to
the two storehouses 14b), a further compaction station
8, the discard discharge station 7 and the finished product
discharge station 6 (Figure 2). However, the machine 1
could comprise a different number of filling stations 5
and/or of compaction stations 8.

[0069] Additionally, the angular distance with respect
to the axis A between two angularly consecutive operat-
ing stations 4 is equal to the angular distance between
two angularly consecutive templates 12.

[0070] One or more operating stations 4 could be de-
activated, i.e. set so as not to perform any operation on
the template 12 housed thereat during the waiting step.
For example, a filling station 5 could be set so as not to
insertany diaphragm 51, 52 in the seat 13 of the template
12 positioned thereat.

[0071] Asiillustrated in Figures 3 and 4, the storehous-
es 14a, 14b each comprise a housing 25 for the dia-
phragms 51, 52. In particular, in the storehouses 14a the
diaphragms 52 are arranged parallel to the plane P and
stacked on top of one another parallel to the axis A. Vice
versa, in the storehouses 14b the diaphragms 51 are
arranged transverse to the plane P and are drawn close
to one another along a direction L transverse to the axis
A and in particular tangential or substantially tangential
to the drum 11 (Figure 4) .

[0072] In each storehouse 14a the housing 25 is de-
fined by a panel 30 and two fins 31 extending from the
panel 30 on the side opposite the drum 11 and spaced
apart from one another along a direction F (Figures 2 and
3) . In each storehouse 14b the housing 25 is defined by
a panel 30 and two fins 31 extending from the panel 30
on the side opposite the ground and spaced apart from
one another along a direction F (Figure 4) .

[0073] The panel 30 of the storehouses 14a lies on a
plane perpendicular to the plane P (Figure 3); vice versa,
the panel 30 of the storehouses 14b lies on a plane par-
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allel to the plane P (Figure 4).

[0074] Furthermore, the distance between the fins 31
is equal or substantially equal to the length of the dia-
phragms 51, 52.

[0075] Furthermore, the directions F of the storehous-
es 14a are preferably oriented in a substantially tangen-
tial manner to the drum 11 (Figure 3).

[0076] In the illustrated embodiment, the panels 30 of
the two storehouses 14b preferably lie on the same plane.
[0077] Vice versa, the three storehouses 14a are ar-
ranged at different heights with respect to the frame 10.
In particular, proceeding counter-clockwise from the fin-
ished product discharge station 6, the storehouses 14a
are arranged at increasing heights with respect to the
resting plane 10a.

[0078] Asillustratedin Figure 2, the assembly machine
1 comprises five transfer systems 15a, 15b, each in the
proximity of a respective storehouse 14a, 14b. Specifi-
cally, each transfer system 15a is placed in the proximity
of arespective storehouse 14a and is configured to trans-
fer a diaphragm 52 from the storehouse 14a to one or
more portions 23b parallel to the plane P of a template
12; each transfer system 15b is placed in the proximity
of a respective storehouse 14b, is configured to transfer
a diaphragm 51 from the storehouse 14b to one or more
portions 23a parallel to the axis A of a template 12.
[0079] Each transfer system 15a, 15b comprises (Fig-
ures 3 and 4) :

- agripping device 18 adapted to grip a diaphragm 51
or 52 from the respective storehouse 14a, 14b; and

- a handling device 19 adapted to handle the dia-
phragm 51 or 52 gripped by the gripping device 18
towards a seat 13.

[0080] In particular, each handling device 19 is adapt-
ed to handle the diaphragm 51 or 52 along a direction G
of the transfer system 15a, 15b transverse to said axis
A. Preferably, each direction G is oriented radially or sub-
stantially radially with respect to the axis A (Figures from
210 5).

[0081] Each gripping device 18 comprises a plurality
of intake elements 43 and a plate 49, which carries such
intake elements 43.

[0082] The assembly machine 1 further comprises
vacuum generating means 42 - only schematically illus-
trated in Figure 4 - operatively connected to the intake
elements 43 of all the gripping devices 18.

[0083] The intake elements 43 are adapted to exert on
the diaphragms 51, 52 housed in the storehouse 14a,
14b the vacuum action generated by the vacuum gener-
ating means 42. In particular, the action exerted by the
intake elements 43 on the diaphragm 51, 52 closest to
the intake elements 43 is such to bring such diaphragm
into direct contact therewith.

[0084] Tosuchend,eachintake element43 comprises
at least one opening - not illustrated - adapted to put the
vacuum generating means 42 into fluidic communication
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with a portion of the surface of the diaphragm 51, 52.
[0085] Specifically, the vacuum generating means 42
comprise a vacuum pump, notillustrated. Preferably, the
vacuum pump is a Venturi pump.

[0086] Each gripping device 18 - and in particular, the
plate 49 - describes a reciprocating rectilinear motion be-
tween a closest position and a farthest position with re-
spect to the relative storehouse 14a, 14b.

[0087] Specifically, the reciprocating rectilinear motion
of the gripping device 18 of each transfer system 15a
occurs parallel to the axis A. The closest position and the
farthest position from the respective storehouse 14a fur-
ther respectively correspond to a greater distance and
to a lesser distance with respect to the plane P.

[0088] The reciprocating rectilinear motion of the grip-
ping device 18 of each transfer system 15b occurs par-
allel to the direction L.

[0089] More specifically, each transfer system 15a,
15b comprises guiding elements 45 of the gripping device
18, which are fixed with respect to the frame 10, and each
gripping device 18 comprises sliding elements 46, which
slidingly engage the guiding elements 45 (Figure 4). Ad-
ditionally, each transfer system 15b can comprise a de-
vice - not illustrated - for the automatic approaching of
the diaphragms 51 to the gripping device 18.

[0090] The guiding elements 45 of each transfer sys-
tem 15a comprise two linear guides directed parallel to
the axis A. The guiding elements 45 of each transfer sys-
tem 15b comprise two linear guides directed parallel to
the direction L of the respective storehouse 14b.

[0091] Furthermore, the sliding elements 46 of each
transfer system 15a, 15b are integral with the respective
plate 49.

[0092] In particular, the reciprocating rectilinear move-
ment of each plate 49 is obtained by causing the sliding
elements 46 to slide with respect to the respective guiding
elements 45.

[0093] Each handling device 19 comprises a plate 44
movable along the direction G of the handling device 19.
Specifically, the plate 44 describes a reciprocating recti-
linear motion along the direction G between a radially
more external position with respect to the drum 11 and
a radially more internal position with respect to the drum
11.

[0094] The plates 44 and 49 of each transfer system
15a are spaced apart from one another parallel to the
axis A. As illustrated in Figure 4, the plates 44 and 49 of
each transfer system 15b are further spaced apart from
one another parallel to the direction L of the relative store-
house 14b. In this manner, each plate 44 can move with-
out interfering with the movement of the plate 49.
[0095] More specifically, each transfer system 15a,
15b comprises guiding elements 47 of the handling de-
vice 19, which are fixed with respect to the frame 10, and
each handling device 19 comprises sliding elements 48,
which slidingly engage the guiding elements 47. The slid-
ing elements 48 are integral with the plate 44 of the rel-
ative handling device 19 and are interposed between the
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plate 44 and the frame 10 parallel to the axis A (Figure 4).
[0096] In particular, the reciprocating rectilinear move-
ment of each plate 44 along the direction G is obtained
making the sliding elements 48 slide with respect to the
respective guiding elements 47.

[0097] Inthe illustrated embodiment, the plate 44 com-
prises a flat face 44a facing the storehouse 14a, 14b and
in particular the diaphragms 51, 52 to be handled.
[0098] Each plate 44 comprises a plurality of through
openings 44b. Specifically, the openings 44b have a sub-
stantially rectangular shape and extend starting from the
edge of the plate 44 facing the drum 11 (Figure 3). In
other words, the edge of the plate 44 facing the drum 11
is interrupted by the openings 44b. The openings 44b
are further parallel to one another and to the direction G
of the transfer system 15a, 15b.

[0099] More specifically, for the transfer systems 15a
the openings 44b parallelly pass through the axis A (Fig-
ure 3), whereas for the transfer systems 15b the openings
44b parallelly pass through the direction L (Figure 4).
[0100] Specifically, in each transfer system 15a the
plate 44 is arranged so that the face 44a is parallel to the
plane P and facing the diaphragms 51; in each transfer
system 15b the plate 44 is arranged so that the face 44a
is perpendicular with respect to the plane P, facing the
diaphragms 52 and arranged radially to the axis A.
[0101] In the illustrated embodiment, each intake ele-
ment 43 comprises a suction cup. Furthermore, the in-
take elements 43 of each gripping device 18 protrude
beyond the face 44a of the respective handling device
19 on the side of the respective storehouse 14a, 14b or
anyway on the side of the diaphragms 51, 52 to be trans-
ferred housed in the storehouses 14a, 14b.

[0102] Therefore, in the transfer systems 15a the in-
take elements 43 protrude with respect to the face 44a
parallel to the axis A; in the transfer systems 15b the
intake elements 43 protrude with respect to the face 44a
parallel to the direction L of the transfer system 15b.
[0103] Intheillustrated case, the gripping device 18 of
each transfer system 15a comprises six intake elements
43 alignedin pairs parallel to the direction G of the transfer
system 15a. Additionally, the pairs of intake elements 43
are spaced apart from one another parallel to the direc-
tion F of the transfer system 15a. The gripping device 18
of each transfer system 15b comprises eight intake ele-
ments 43 aligned in pairs parallel to the direction G of
the transfer system 15b (Figure 3). Additionally, the pairs
of intake elements 43 are spaced apart from one another
parallel to the axis A (Figure 4).

[0104] More specifically, at least some of the intake
elements 43 engage the openings 44b of the plates 44
of the respective handling devices 19.

[0105] Each transfer system 15a, 15b further compris-
es a pair of rollers 41 adapted to direct and transfer a
diaphragm 51, 52 at the seat 13 of a template 12. In
particular, the rollers 41 are adapted to transfer the dia-
phragm 51, 52 along the direction G of the respective
transfer system 15a, 15b in the direction oriented by the
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respective handling device 19 towards the drum 11.
[0106] Therollers41 of each pairofrollers are rotatable
around respective rotation axes H, | transverse to the
direction G and angularly spaced apart from one another
with respect to the axis A. Specifically, each pair of rollers
41 is radially interposed with respect to the axis A be-
tween the drum 11 and a handling device 19. The axes
H and | of the rollers 41 are further angularly fixed with
respect to the drum 11.

[0107] More specifically, in each transfer system 15a
the rollers 41 are rotatable around respective axes | par-
allel to the direction F of the transfer system 15a (Figure
5); furthermore, in each transfer system 15b the rollers
41 are rotatable around respective axes H parallel to the
axis A (Figure 4).

[0108] The distance between each pair of rollers 41 is
sufficient for defining a passage for a diaphragm 51, 52.
As illustrated in Figure 2, the rollers 41 of each pair are
arranged so that such passage is substantially aligned
with the face 44a of the respective handling device 19.
[0109] The rollers 41 preferably rotate in a continuous
manner around the respective rotation axes H, | during
the entire working of the assembly machine 1. To such
end, the assembly machine 1 comprises a plurality of
electric motors 41a adapted to keep the rollers 41 in ro-
tation (Figures 6 and 7). The two rollers 41 of a same
pair further rotate in directions opposite to one another
around the respective rotation axes H, I.

[0110] With reference to the transfer systems 15a, the
plates 44 and the pairs of rollers 41 are arranged at re-
spective heights which are different with respect to the
frame 10. This is due to the fact that each of the three
filling stations 5 corresponding to the storehouses 14ais
configured to load a respective diaphragm 52 in a corre-
sponding portion 23b and to the fact that the three pairs
of portions 23b of the seats 13 are arranged at different
heights with respect to the axis A.

[0111] With particular reference to Figure 5, the extrac-
tion means 16 comprise:

- acompressed air source 65, which is illustrated only
schematically; and

- aplurality of nozzles 66 operatively connected to the
compressed air source 65.

[0112] Specifically, each template 12 comprises a re-
spective plurality of nozzles 66. In the illustrated embod-
iment, each template 12 comprises three nozzles 16.
[0113] The extraction means 16 further comprise valve
means 69 - illustrated only schematically in Figure 8 - for
adjusting the flow of compressed air directed from the
source 65 to the nozzles 66 of one or more templates
12. Preferably, the valve means 69 comprise a pneumatic
solenoid valve.

[0114] Specifically, the extraction means 16 of each
template 12 are adapted to extract the diaphragms 51,
52 from the seat 13 of the template 12 by virtue of a flow
of compressed air emitted from the nozzles 66 of the
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template 12. More specifically, the extraction means 16
are adapted to extract the diaphragms 51, 52 when the
template 12 is positioned in the finished product dis-
charge station 6 or in the discard discharge station 7.
[0115] The nozzles 66 of each template 12 are ar-
ranged at the supporting element 20 of the template 12,
on the side opposite the assembling units 21. Specifical-
ly, each supporting element 20 comprises a plurality of
through holes - not illustrated - through which the flow of
compressed air emitted from the nozzles 66 outflows at
the supporting elements 20.

[0116] Preferably, the nozzles 66 are each arranged
at a respective assembling unit 21. More in particular,
the outflow opening of the nozzles 66 and the relative
holes in the supporting element 20 are each arranged at
the end 21a of a respective assembling unit 21 and in
the center of the four elements 22a, 22b, 22c, 22d defin-
ing the gap 23.

[0117] As illustrated in Figures 6 and 7, the assembly
machine 1 further comprises operating means 80 adapt-
ed to simultaneously operate:

- thedrum 11 inrotation around the axis A with respect
to the frame 10;

- the handling device 19 of each transfer system 15a,
15b along the relative direction G.

[0118] In particular, the fact that the operating means
80 simultaneously operate the drum 11 and the handling
devices 19 implies that the movement of the drum 11 is
correlated to the movement of the handling devices 19.
In other words, the drum 11 cannot be driven into rotation
without the handling devices 19 translating along the re-
spective directions G and vice versa.

[0119] Additionally, the operating means 80 can be
adapted to operate the gripping device 18 of each transfer
system 15a, 15b between the closest position and the
farthest position with respect to the relative storehouse
14a, 14b. In particular, in such case, the operating means
80 are adapted to simultaneously operate the gripping
device 18 and the handling device 19 of each transfer
system 15a, 15b and the drum 11.

[0120] The operating means 80 comprise (Figures 6
and 7):

- asource 81 of mechanical energy - illustrated only
schematically - for example, an electric motor or an
internal-combustion engine; and

- a main shaft 82 rotatable around a rotation axis X
and operatively connected to the source 81 for re-
ceiving the mechanical energy thereof.

[0121] In particular, the operating means 80 comprise
one single source 81, or a plurality of sources 81 opera-
tively connected to one another.

[0122] The assembly machine 1 further comprises a
control unit 70, operatively connected to the source 81
of mechanical energy and configured to control the op-
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eration thereof (Figures 6, 7 and 8).

[0123] The main shaft 82 is at least indirectly opera-
tively connected to the drum 1 and to the handling means
19. The main shaft 82 can further be at least indirectly
operatively connected to the gripping devices 18.
[0124] Intheillustrated embodiment, the main shaft 82
is operatively connected to the drum 11 by means of a
plurality of gears 83, which are schematically illustrated
in Figures 6 and 7. However, the main shaft 82 could be
operatively connected to the drum 11 by means of motion
transmission devices of another type.

[0125] The operating means 80 further comprise:

- a plurality of secondary shafts 84a, 84b, 84c, 84d
operatively connected to said main shaft 82 and ro-
tatable around respective rotation axes J;

- aplurality of cams 85a, 85b, 85¢, 85d, 85e, 85f, 85¢,
85h, 85i, 851, keyed on only one of the secondary
shafts 84a, 84b, 84c, 84d or on different secondary
shafts 84a, 84b, 84c, 84d;

- a plurality of tappets 86a, 86b, 86¢c, 86d, 86e, 86f,
864, 86h, 86i, 861 respectively cooperating with the
cams 85a, 85b, 85c, 85d, 85e, 85f, 85g, 85h, 85i,
851 and operatively connected to the handling de-
vices 19 and/or to the gripping devices 18.

[0126] Specifically, the operating means 80 comprise
assemblies of rods 87 that connect the tappets 86 with
the gripping devices 18 and/or the handling means 19.
[0127] In particular, the cams 85a, 85b, 85c, 85d, 85e,
85f, 85¢, 85h, 85i, 851, the tappets 86a, 86b, 86c, 86d,
86e, 86f, 86g, 86h, 86i, 861 and the assemblies of rods
87 constitute a plurality of desmodromic motion trans-
mission systems of the motion from the source 81 to the
transfer systems 15a and 15b.

[0128] In the embodiment illustrated in Figures 6 and
7, the rotation axes J are parallel to one another and to
the axis X.

[0129] The source 81, the main shaft82, the secondary
shafts 84a, 84b, 84c, 84d, the cams 85a, 85b, 85c, 85d,
85e, 85f, 85g, 85h, 85i, 851 and the tappets 86a, 86b,
86¢, 86d, 86e, 86f, 86g, 86h, 86i, 861 are supported by
the frame 10. Moreover, as it is possible to observe in
Figure 6, such components are arranged underneath the
resting plane 10a, i.e. on the opposite side of the drum
11 with respect to the resting plane 10a.

[0130] The operating means 80 further comprise a plu-
rality of supports 88, which support the main shaft 82 and
the secondary shafts 84a, 84b, 84c, 84d with respect to
the resting plane 10a.

[0131] The resting plane 10a comprises, in turn, a plu-
rality of through openings 89, which are passed through
by the rods 87. In the illustrated embodiment, the open-
ings 89 have a rectangular shape in a plane parallel to
the plane P.

[0132] Intheillustrated case, the secondary shaft 84a
is operatively connected to the main shaft 82 for receiving
the motion thereof deriving from the source 81 of me-
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chanical energy. Specifically, the transmission of the mo-
tion between the main shaft 82 and the secondary shaft
84a is obtained by means of the gears 83.

[0133] Furthermore, proceeding from the axial end of
the secondary shaft 84a arranged on the side of the
source 81, the secondary shaft 84a comprises ten cams
85a, 85b, 85c, 85d, 85¢, 85f, 85g, 85h, 85i, 851 rotatable
integrally with the secondary shaft 84a and cooperating
with respective ten tappets 86a, 86b, 86¢, 86d, 86e, 86f,
869, 86h, 86i, 861.

[0134] The interaction between the cams 85a, 85b,
85c, 85d, 85e, 85f, 859, 85h, 85i, 851 and the respective
tappets 86a, 86b, 86c, 86d, 86e, 86f, 869, 86h, 86i, 861
determines the rotation of the tappets around respective
rotation axes parallel to the axis J of the secondary shaft
84a.

[0135] The tappet 86a is operatively connected to the
handling device 19 of a transfer system 15b (in particular,
the transfer system 15b angularly closer to the finished
product discharge station 6) by means of a rod assembly
87. More specifically, such rod assembly comprises a
firstrod connected to the tappet 86a and adapted to trans-
late parallel to the axis A and a secondary rod connected
to the plate 44 of the transfer system 15b for determining
the reciprocating motion thereof along the relative direc-
tion G.

[0136] The tappet 86b is operatively connected to the
secondary shaft 84b with the aim to transmit thereto the
motion from the secondary shaft 84a.

[0137] The tappet 86¢c is operatively connected to the
gripping device 18 of a transfer system 15b (in particular,
the same transfer system 15b to which the tappet 86a is
operatively connected) by means of an rod assembly 87.
Similarly to the system of rods 87 connected to the tappet
864, the rod assembly connected to the tappet 86¢c com-
prises afirst rod connected to the tappet 86¢c and adapted
to translate parallel to the axis A and a second rod con-
nected to the plate 49 of the transfer system 15b for de-
termining the reciprocating motion thereof along the di-
rection L.

[0138] The tappet 86d is operatively connected to the
secondary shaft 84c with the aim to transmit thereto the
motion from the secondary shaft 84a.

[0139] The tappet 86e is operatively connected to the
secondary shaft 84d with the aim to transmit thereto the
motion from the secondary shaft 84a.

[0140] The tappet 86f is operatively connected to the
gripping device 18 of a transfer system 15a (in particular,
the third transfer system 15a according to the rotation
direction of the drum 10) by means of one single rod 87
for determining the reciprocating motion thereof parallel
to the axis A.

[0141] The tappet 869 is operatively connected to the
gripping device 18 of a transfer system 15a (in particular,
the first transfer system 15a according to the rotation
direction of the drum 10) by means of one or more rods
87 for determining the reciprocating motion thereof par-
allel to the axis A.
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[0142] The tappet 86h is operatively connected to the
handling device 19 of a transfer system 15a (in particular,
the second transfer system 15a according to the rotation
direction of the drum 10) by means of a rod assembly 87
for determining the reciprocating motion thereof along
the relative direction G.

[0143] The tappet 86i is operatively connected to the
handling device 19 of a transfer system 15a (in particular,
the same transfer system 15a to which the tappet 86f is
operatively connected) by means of a rod assembly 87.
Similarly to the system of rods 87 connected to the tappet
85c, the rod assembly connected to the tappet 86i com-
prises afirstrod connected to the tappet 86i and adapted
to translate parallel to the axis A and a second rod con-
nected to the plate 44 of the transfer system 15a for de-
termining the reciprocating motion thereof along the rel-
ative direction G.

[0144] The tappet 861 is operatively connected to the
handling device 19 of a transfer system 15a (in particular,
the same transfer system 15a to which the tappet 85h is
operatively connected) by means of a rod assembly 87.
Similarly to the system of rods 87 connected to the tappet
85i, the rod assembly connected to the tappet 861 com-
prises a firstrod connected to the tappet 861 and adapted
to translate parallel to the axis A and a second rod con-
nected to the plate 44 of the transfer system 15a for de-
termining the reciprocating motion thereof along the rel-
ative direction G.

[0145] Furthermore, the secondary shaft 84b is oper-
atively connected to the handling device 19 of a transfer
system 15b (in particular, the first transfer system 15b
according to the rotation direction of the drum 10), for
determining the translation thereof parallel to the direc-
tion G.

[0146] The secondary shaft84cisoperatively connect-
ed to the transfer device 18 of a transfer system 15b (in
particular, the same transfer system 15b to which the
secondary shaft 84b is connected), for determining the
translation thereof parallel to the direction L.

[0147] Thesecondary shaft84dis operatively connect-
ed to the handling device 19 of a transfer system 15a (in
particular, the first transfer system 15a according to the
rotation direction of the drum 10), for determining the
translation thereof parallel to the direction G.

[0148] The assembly machine 1 further comprises po-
sition sensing means 90, configured to detect the angular
position of each template 12 with respect to the axis A.
Specifically, the position sensors 90 comprise (Figures
1 and 5):

- adetector 91 - illustrated only schematically - which
is angularly fixed with respect to the drum 11; and

- a plurality of detectors 92, each integral with a re-
spective template 12.

[0149] More specifically, the detector 91 is adapted to
cooperate with one detector 92 at a time, during the ro-
tation of the drum 11 around the axis A.
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[0150] In the illustrated embodiment, the interaction
between the detector 91 and the detectors 92 is of elec-
tro-mechanical type and occurs by contact. However, it
is possible to envisage a contactless interaction.

[0151] Specifically, the machine 1 comprises a column
93 arranged coaxial to the axis A and a beam 94, extend-
ing cantilevered from the column 93 in a direction radial
to the axis A. The detector 91 is arranged at the beam
94, preferably in the proximity of a free end thereof.
[0152] More specifically, each detector 92 is arranged
at the most distant portion of the respective supporting
element 20 from the drum 11 parallel to the axis A and
the detector 91 is arranged on the side of the beam 94
facing the drum 11 parallel to the axis A.

[0153] The detectors 92, instead, are arranged at the
supporting element 20 of each template 12.

[0154] The position sensors 90 are operatively con-
nected to the control unit 70 and are configured to send,
to the control unit 70, a signal relative to the position of
the templates 12 (Figure 8).

[0155] The assembly machine 1 further comprisesone
or more protection nets - not illustrated - which limit the
non-authorized access to the rotating parts.

[0156] The assembly machine 1 further comprises
sensing means 67 - illustrated only schematically - con-
figured to detect the correct assembling of the honey-
combed separators 50 inside the seats 13 of each tem-
plate 13 (Figures 4 and 8). Specifically, the sensing
means 67 are configured to detect the presence of the
correct number of diaphragms 51 and 52 inside the seat
13 of each template 12.

[0157] Such sensing means 67 are configured to gen-
erate:

- a first signal relative to the incorrect assembling of
a honeycombed separator 50 inside a seat 13; or

- asecond signal relative to the correct assembling of
a honeycombed separator 50 inside a seat 13.

[0158] Specifically, the incorrect assembling of a hon-
eycombed separator 50 is obtained when one or more
diaphragms 51, 52 are inserted incorrectly inside the seat
13 or are lacking.

[0159] Preferably, the sensing means 67 are angularly
interposed between the last filling station 5 and the dis-
card discharge station 7 in the rotation direction of the
drum 11. Additionally, the sensing means 67 are posi-
tioned at the peripheral profile 11b of the drum 11.
[0160] The controlunit70is alsooperatively connected
to the extraction means 16 and to the sensing means 67
(Figure 8). The control unit 70 is configured to receive
the first or the second signal from the sensing means 67
and to consequently control the extraction means 16.
Specifically, the control unit 70 is programmed for:

- commanding the extraction means 16 to extract the
diaphragms 51 and 52 from the template 12 at the
discard discharge station 7, if the sensing means 67
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have sent the first signal relative to the template 12;

- commanding the extraction means 16 to extract the
diaphragms 51 and 52 from the template 12 at the
finished product discharge station 6, if the sensing
means 67 have sent the second signal relative to the
template 12.

[0161] As illustrated in Figures 2 and 4, each compac-
tion station 8 comprises two compacting devices 17 of
the diaphragms 51, 52 inside the seats 13. Such com-
pacting devices 17 are arranged in a radially external
position with respect to the drum 11 and to the templates
12.

[0162] Specifically, each compacting device 17 com-
prises (Figure 4):

- a main body 71 which is fixed with respect to the
frame 10;

- an element 72 which is movable with respect to the
main body 71 along a direction M radial to the drum
11; and

- operating means 73 adapted to handle the element
72.

[0163] Such operating means 73 are operatively con-
nected to the control unit 70. The control unit 70, in turn,
controls the handling of the element 72 through the op-
erating means 73.

[0164] Intheillustrated case, the element 72 is a plate.
Alternatively, the element 72 could be a body having a
concave shape and at least partially curved.

[0165] More specifically, the element 72 describes a
rectilinear reciprocating motion between a radially more
internal position with respect to the axis A, in which it is
adapted to push the diaphragms 51 and/or 52 placed in
the seat 13 of a template 12, and a radially more external
position, in which it is spaced apart from the templates
12 and from the diaphragms 51 and/or 52.

[0166] The operating means 73 are preferably of pneu-
matic type. In particular, the operating means 73 are op-
eratively connected to the compressed air source 65 or
to another compressed air source. Additionally, the as-
sembly machine 1 comprises valve means 74 - illustrated
only schematically in Figure 8 - for adjusting the flow of
compressed air directed from the source 65 to the oper-
ating means 73. Preferably, the valve means 74 comprise
a pneumatic solenoid valve.

[0167] In the illustrated embodiment, the assembly
machine 1 comprises a compacting device 17 angularly
interposed between a storehouse 14a and a storehouse
14b and a further compacting device 17 angularly inter-
posed between the last filling station 5 (in the rotation
direction of the drum 11) and the finished product dis-
charge station 6 or the discard discharge station 7.
[0168] The controlunit70is also operatively connected
to the valve means 74, with the aim to control the recip-
rocating motion of the elements 72, as a function of the
signals received from the position sensing means 90
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(Figure 8).

[0169] The controlunit70is also preferably operatively
connected to the electric motors 41a (Figure 8).

[0170] The folding and transport device 2 and the
stacking device 3 are known per se and are not specifi-
cally described in the following.

[0171] Nonetheless, the folding and transport device
2 could comprise a deforming element - not illustrated -
shaped for causing the folding of the honeycombed sep-
arator 50 during the ejection thereof at the finished prod-
uct discharge station 6.

[0172] Such deforming element is, for example, a
curved metal plate positioned in the proximity of the fin-
ished product discharge station 6.

[0173] In use, the drum 11 alternates rotation steps
around the axis A with waiting steps. At each rotation
step, the drum 11 transports the templates 12 from an
operating station 4 to the one angularly subsequent.
[0174] When atemplate 12 is positioned in afilling sta-
tion 5 during a waiting step, the transfer systems 15a,
15b of the station 5 transfer a diaphragm 51, 52 from the
respective storehouse 14a, 14b to the seat 13 of the tem-
plate 12.

[0175] When atemplate 12 is positioned in a compac-
tion station 8, the diaphragms 51, 52 assembled at the
template 12 are further compacted in the seat 13.
[0176] When a template 12 is positioned in a discard
discharge station 7, if the sensing means 67 have sent
the first signal to the control unit 70, the extraction means
16 eject the diaphragms 51, 52 housed in the seat 13.
[0177] Whenatemplate 12 is positioned in the finished
product discharge station 6, the extraction means 16
eject the assembled honeycombed separator 50 housed
in the seat 13.

[0178] During each waiting step, the operations on the
templates 12 in the respective operating stations 4 occur
simultaneously.

[0179] The honeycombed separators 50 ejected from
the machine 1 are subsequently transported towards the
stacking device 3 through the folding and transport de-
vice 2 (Figure 1).

[0180] Duringthe working of the machine 1, the control
unit 70 controls the operation of the source 81 of me-
chanical energy. The source 81, in turn, provides the me-
chanical energy necessary for the simultaneous opera-
tion of all the gripping devices 18 and of all the handling
means 19.

[0181] Examining the characteristics of the assembly
machine 1 according to the present invention, the advan-
tages that the latter allows obtaining are evident.
[0182] Since the machine 1 comprises the drum 11,
which drives into rotation the plurality of templates 12, at
which the separators 50 are assembled, it is possible to
assemble more honeycombed separators 50 simultane-
ously in an efficient manner.

[0183] Furthermore, the operating means 80 are
adapted to simultaneously operate the gripping device
18 and the handling device 19 of each transfer system
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15a, 15b and the drum 11. In other words, the drum 11
cannot be driven into rotation without the handling means
19 and the gripping devices 18 not being operated as
well. Consequently, unlike the assembly machines de-
scribed in the introductory part of the present description,
the assembling of the honeycombed separators 50 is not
governed by complex consent signals sent from the con-
trol unit to the translation device. On the contrary, the
assembling is essentially governed by means of mechan-
ical couplings between the cams, the tappets and the
shafts of the operating means 80.

[0184] Since the assembly machine 1 comprises the
compacting devices 17, it is possible to ensure that the
diaphragms 51 and/or 52 previously inserted in the seat
13 are correctly positioned and assembled to one anoth-
er.

[0185] Since the machine 1 comprises the sensing
means 67, the control unit 70 can automatically com-
mand the extraction of the assembled components to be
discarded in the discard discharge station 7, before they
reach the finished product discharge station 6.

[0186] Finally, itis clear that modifications and variants
can be made to the assembly machine 1 without thereby
departing from the scope of protection of the present in-
vention.

[0187] In particular, the assembly machine 1 could
comprise more than one discard discharge station 7.
[0188] The operating means 80 could comprise a dif-
ferent number of shafts, cams and tappets. Furthermore,
such shafts, cams and tappets could be arranged in a
different manner from what illustrated in Figures 6 and 7.
[0189] Finally, the operating means 73 could not be of
pneumatic type. For example, the operating means 73
could be of electric or hydraulic type.

Claims

1. Assembly machine (1) of honeycombed separators
(50) for the separation of objects to be packed; said
honeycombed separators (50) comprising at least a
firstdiaphragm (51) and atleast a second diaphragm
(52) assembled to one another so as to define a plu-
rality of seats, each of which is adapted to house a
respective object;

said machine (1) comprising a fixed frame (10)
and being characterized in that it comprises:

-adrum (11) rotatable around arotation axis
(A) with respect to said frame (10);

- a plurality of templates (12) rotatable inte-
grally with said drum (11) with a revolution
motion with respect to said axis (A); each
of said templates (12) comprising a seat
(13) having a shape corresponding to a said
honeycombed separator (50) and adapted
to house said first and second diaphragms
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(50, 51);
said machine (1) further comprising:

- aplurality of storehouses (14a, 14b) of said
first diaphragms (51) and second dia-
phragms (52) rotationally fixed with respect
to said drum (11);

- a plurality of transfer systems (15a, 15b)
of said first and second diaphragms (51, 52)
from said storehouses (14a, 14b) to said
seats (13); and

- extraction means (16) of said first and sec-
ond diaphragms (51, 52) from said seats
(13).

The assembly machine according to claim 1, char-
acterized in that it comprises a plurality of operating
stations (4) angularly distributed with respect to said
axis (A) ;

said operating stations (4) comprising:

- a plurality of filling stations (5), at which a first
or a second diaphragm (51, 52) is inserted, in
use, in a respective said seat (13); and

- a finished product discharge station (6), at
which said assembled honeycombed separator
(50) is discharged, in use, from a said seat (13)
by means of said extraction means (16) .

3. The assembly machine according to claim 2, char-

acterized in that said operating stations (4) further
comprise:

- at least one discard discharge station (7), at
which a component to be discarded is ejected,
in use, from a said template (12); and/or

- at least one compaction station (8), at which
said first and/or second diaphragms (51, 52)
housedin asaid seat(13)are, inuse, compacted
to one another.

The assembly machine according to any one of the
preceding claims, characterized in that it compris-
es a control unit (70) and in that each said transfer
system (15a, 15b) comprises:

- a gripping device (18) adapted to grip a first
diaphragm (51) orasecond diaphragm (52) from
a respective storehouse (14a, 14b); and

- a handling device (19) adapted to handle said
gripped first diaphragm (51) or said gripped sec-
ond diaphragm (52), in use, from said gripping
device (18) towards a said seat (3) .

The assembly machine according to claim 4, char-
acterized in that each said handling device (19) is
adapted to handle said gripped first diaphragm (51)
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or said gripped second diaphragm (52), in use, from
said gripping device (18) along a first direction (G),
which is radial or substantially radial to said axis (A).

The assembly machine according to claim 4 or 5,
characterized in that it comprises operating means
(80) operatively connected to said control unit (70);
said operating means (80) being adapted to operate
simultaneously:

- said drum (11) in rotation around said rotation
axis (A) with respect to said frame (10);

- said handling device (19) of each said transfer
system (15a, 15b); and/or

- said gripping device (18) of each said transfer
system (15a, 15b).

The assembly machine according to claim 6, char-
acterized in that said operating means (80) com-
prise:

- a source (81) of mechanical energy;

- a plurality of shafts (82, 84a, 84b, 84c, 84d)
operatively connected to said source (81) and
rotatable around respective rotation axes (X, J);
- a plurality of cams (85a, 85b, 85c, 85d, 85e,
85f, 85¢g, 85h, 85i, 851) fitted on only one of said
shafts (84a, 84b, 84c, 84d) or on respective
shafts different from said shafts (84a, 84b, 84c,
84d); and

- a plurality of tappets (86a, 86b, 86c, 86d, 86e,
86f, 869, 86h, 86i, 861) respectively cooperating
with said cams (85a, 85b, 85c, 85d, 85e, 85f,
854, 85h, 85i, 851) and operatively connected
to said handling devices (19) and/or to the grip-
ping devices (18).

The assembly machine according to claim 7, char-
acterized in that said operating means (80) com-
prise one single source (81) of mechanical energy.

The assembly machine according to any one of the
preceding claims, characterized in that each said
transfer system (15a, 15b) further comprises two roll-
ers (41) rotatable around respective rotation axes
(H, 1) transverse to said axis (A).

The assembly machine according to any one of the
claims from 4 to 9, when dependent on claim 3, char-
acterized in that it comprises at least one compact-
ing device (17) of said first and/or second dia-
phragms (51, 52) inside said seats (13);

each said compacting device (17) comprising:
-amainbody (71)which s fixed with respect

to said frame (10);
- an element (72) which is movable with re-
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spect to said main body (71) along a second
direction (M) which is radial with respect to
said drum (11); and

- further operating means (73) adapted to
handle said element (72);

said control unit (70) being operatively connect-
ed to said further operating means (73);

said at least one compacting device (17) being
positioned at a said compaction station (8).

The assembly machine according to any one of the
claims from 4 to 10, characterized in that said ex-
traction means (16) are operatively connected to
said control unit (70) and comprise a compressed
air source (65);

each said template (12) comprising a plurality
of nozzles (66) operatively connected to said
compressed air source (65);

said control unit (70) being programmed to com-
mand said extraction means (16) to extract said
first and/or second diaphragms (51, 52) from
said seat (13) of each said template (12) by vir-
tue of a compressed air flow emitted, in use,
from said nozzles (66) of said template (12).

The assembly machine according to any one of the
claims from 4 to 11, characterized in that it further
comprises sensing means (67) operatively connect-
ed to said control unit (70) and configured to detect
the correct assembling of said honeycombed sepa-
rators (50) inside said seats (13) of each said tem-
plate (12);

said sensing means (67) being configured to send,
to said control unit (70):

- afirst signal relative to the incorrect assembling
of a said honeycombed separator (50) inside a
said seat (13); or

- a second signal related to the correct assem-
bling of a said honeycombed separator (50) in-
side a said seat (13).

The assembly machine according to any one of the
claims from 4 to 12, characterized in that it further
comprises position sensing means (90) configured
to detect the angular position of each said template
(12) with respect to said axis (A);

said position sensors (90) comprising:

- a first detector (91), which is angularly fixed
with respect to said drum (11); and

- a plurality of second detectors (92), each one
integral with a respective said template (12);

said position sensing means (90) being operatively
connected to said control unit (70) and being config-
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ured to send, to said control unit (70), a third signal
relative to the position of said templates (12).

14. Manufacturing system of honeycombed separators

(50) comprising:

- an assembly machine (1) according to any one
of the preceding claims; and

- a folding device (2) of the honeycombed sep-
arators (50) assembled by the assembly ma-
chine (1); and/or

- a stacking (3) and transport device of said hon-
eycombed separators (50).
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