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(57)  There is described an apparatus (1) for splicing
a new web (3), provided with repeated patterns, to a web
in use (2), also provided with repeated patterns and fed,
at a working speed (W) and along a predetermined path
(P), to a processing machine; the apparatus (1) compris-
es: afirst and a second support hub (11, 10) respectively
supporting in use a first and a second reel (5, 4) of the
webs (2, 3) to be spliced and rotating about axes (E, D)
parallel to one another; joining means (13) arranged ad-
jacent to a working portion (P1) of the path (P) and se-
lectively activated for adhesively bonding a segment (3a)
of the new web (3) to a segment (2a) of the web in use

An apparatus and a method for splicing webs provided with repeated patterns

(2) in an overlapped position; and cutting means (14) to
perform a cutting operation on the web in use (2) at an
area thereof located upstream of the overlapped and
bonded segments (2a, 3a); the first and second support
hub (11, 10) are independently rotated about their axes
(E, D) by first and second actuator means (27, 26), re-
spectively; the joining means (13) comprise pressing
means (75) selectively activated to press the segments
(2a, 3a) onto one another while passing along the working
portion (P1) itself and while the segment (3a) of the new
web (3) is advanced by the first actuator means (27) at
the working speed (W) of the web in use (2). (Figure 3)

FIG. 3
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Description

[0001] The present invention relates to an apparatus
and to amethod for splicing webs provided with repeated
patterns, so as to generate an uninterrupted feeding of
said webs to a processing machine.

[0002] In particular, the present invention has advan-
tageous but not exclusive application in the labelling field,
wherein the different patterns define respective labels
adapted to be placed on containers, for example bottles
or cans, in a labelling machine. In this specific context,
each web may consist entirely in a succession of labels
to be separated by means of repeated cutting of the web
itself, or it may be constituted by a strip support on which
a succession of adhesive labels is applied, also known
as "pressure sensitive labels," spaced from each other
by predetermined amounts.

[0003] The present invention may be also used in the
packaging field; in this specific context, the web material
has a multilayer structure and is adapted to be folded,
welded and cut out for achieving sealed packages, for
example containing pourable food products.

[0004] The following description will make explicit ref-
erence to the labelling field, although this is in no way
intended to limit the scope of protection as defined by
the accompanying claims.

[0005] As known, the splicing operation of a new web
to an almost exhausted web in use is normally carried
out without stopping the feeding of the web in use to the
labelling machine, but only by slowing its progress.
[0006] In particular, a double-sided adhesive sheet el-
ement is previously attached upon a head segment of
the new web. Said segment of the new web is then made
to adhere, thanks to the action of the double-sided ad-
hesive, on a corresponding segment of the web in use
so as to obtain alignment of the corresponding labels.
Simultaneously to the splicing operation, the web in use
is cut in the area located immediately upstream of the
segments of the two webs joined together by the double-
sided adhesive sheetelement. Itis thus possible torestart
the feeding of the labels to the labelling machine at nor-
mal working speed.

[0007] Theapparatus and method described, while be-
ing widely used, however, have the following drawbacks.
[0008] In particular, due to the speed reduction re-
quired in conventional splicing apparatuses, it is neces-
sary to provide a web buffer between such apparatuses
and the following labelling machines; as an alternative,
one or more container buffers have to be arranged be-
tween the labelling machine and the adjacent processing
machines to compensate for the speed variations in the
splicing apparatus.

[0009] Inboth cases, provision of these additional buff-
ers does not allow to maximize production efficiency as
well as production output rate.

[0010] Plus, the use of these buffers causes an in-
crease of the overall space occupied by the container
handling plant.
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[0011] Furthermore, all conventional splicing appara-
tuses require a certain degree of human intervention,
which should be minimized in order to achieve higher
production speeds and efficiency as well as less risks of
industrial accidents.

[0012] Itis an object of the presentinvention to provide
an apparatus for splicing webs with repeated patterns,
which allows to overcome, in a straightforward and low-
cost manner, the drawbacks associated with the splicing
apparatuses of known type.

[0013] This object is achieved by an apparatus for
splicing webs provided with repeated patterns, as defined
in claim 1.

[0014] The present invention also relates to a method
for splicing webs provided with repeated patterns, as de-
fined in claim 20.

[0015] A non-limiting embodiment ofthe presentinven-
tion will be described by way of example with reference
to the accompanying drawings, in which:

Figure 1 shows a top plan view, with parts removed
for clarity, of an apparatus for splicing webs in ac-
cordance with the teachings of the presentinvention;
Figures 2 to 7 show respective larger-scale side
views of the apparatus of Figure 1, in different oper-
ative conditions;

Figure 8 shows a larger-scale side view, with parts
removed for clarity, of a reel support hub of the ap-
paratus of Figures 1 to 7;

Figure 9 shows a section along line IX-1Xin Figure 8;
Figure 10 shows a larger-scale side view, with parts
removed for clarity, of a joining unitand a cutting unit
of the apparatus of Figure 2;

Figure 11 shows a larger-scale side view, with parts
removed for clarity, of the joining unit and the cutting
unit of Figure 10 in the condition of Figure 3;
Figure 12 shows a smaller-scale side view of the
entire joining and cutting units of Figure 10;

Figure 13 shows a top plan view of the joining and
cutting units of Figure 12;

Figure 14 shows a larger-scale side view of a detail
ofthe apparatus of Figure 2, intwo different operative
conditions; and

Figure 15 shows a larger-scale perspective view of
a reel of web material used in the apparatus of Fig-
ures 1to 7.

[0016] Number 1 in Figure 1 indicates as a whole an
apparatus for splicing two webs 2, 3, both provided with
repeated patterns (known per se and not shown), so as
to generate an uninterrupted feeding of said webs 2, 3
to a processing machine (known per se and not shown).
[0017] Apparatus 1 can be advantageously used in the
labelling field, wherein the repeated patterns of each web
2, 3 define respective labels adapted to be placed on
containers (known per se and not shown), for example
bottles or cans, in the cited processing machine, which
in this case is constituted by a labelling machine.
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[0018] In this specific context, each web 2, 3 consists
entirely in a succession of labels to be separated by
means of repeated cutting of the web itself; alternatively,
each web 2, 3 may be constituted by a strip support on
which a succession of adhesive labels are applied, also
known as "pressure sensitive labels", spaced from each
other by predetermined amounts.

[0019] According to another possible embodiment of
the present invention, apparatus 1 can be also used in
the packaging field; in this specific context, each web 2,
3 has a multilayer structure and is adapted to be folded,
welded and cut out for achieving sealed packages, for
example containing pourable food products. The repeat-
ed pattern of each web 2, 3 is therefore defined by a
plurality of crease lines for forming a relative package
and by images and written parts destined to be present
on the package itself.

[0020] As visible in Figures 1 to 7, webs 2, 3 are un-
wound fromrespectivereels 4, 5 each having a cylindrical
configuration and provided with a through central hole 6.
[0021] Itshould be notedthat, inthe exampleillustrated
in Figures 1 and 2, web 2, unwound from reel 4, repre-
sents the web in use fed, at a working speed W and along
a predetermined path P, to the next processing machine,
while web 3, unwound from the reel 5, represents the
new web that must be spliced to the web 2 in use before
the exhaustion of the latter.

[0022] As the splicing operation is completed, the new
web 3 becomes the web in use (Figures 4 to 7) and a
new reel 5 is loaded on apparatus 1 in a condition to allow
its web 3 to be subsequently spliced to the web 3 in use
when the relative reel 5 will be almost exhausted.
[0023] Reel 5 is shown in greater details in Figure 15;
as clearly visible in such Figure, a head segment 3a of
new web 3 has, on its outer side, i.e. on its side opposite
the one facing hole 6 of reel 5, one or more adhesive
strips 7 adapted to be bonded in use on a corresponding
segment 2a of the web 2 in use by a pressing action.
[0024] Undesired unwinding of web 3 from reel 5 be-
fore the splicing operation is avoided by bonding the inner
side of head segment 3a to the underlying portion of web
3 by one or more adhesive portions 8, having extensions
greatly smaller than the ones of the respective adhesive
strips 7 so as to exert in use less adhesion force than the
latter; in this way, connection of head segment 3a to the
underlying portion of web 3 can be easily broken when
the web 3 itself is spliced to web 2 by adhesive strips 7.
[0025] With reference to Figure 1, apparatus 1 com-
prises:

-  atleast one reel magazine 9;

- twosupport hubs 10, 11 adapted to coaxially engage
holes 6 of respective reels 4, 5 as well as to unwind
the relative webs 2, 3 from the reels 4, 5 themselves
and to feed them to the following processing ma-
chine;

- guiding means 12 configured to guide web 2 in use
along path P;

10

15

20

25

30

35

40

45

50

55

- ajoining unit 13 arranged adjacent to a working por-
tion P1 of path P and selectively activated for adhe-
sively bonding head segment 3a of new web 3 to
segment2a of web 2 in use in an overlapped position
and with the corresponding patterns aligned;

- a cutting unit 14 also arranged adjacent to working
portion P1 of path P and selectively activated to per-
form a cutting operation on web 2 in use at an area
thereof located upstream of the overlapped and
bonded segments 2a, 3a; and

- adischarge conveyor 15 adapted to receive the ex-
hausted reels 2 and to move them to a discharge
station (not shown).

[0026] As shown in Figure 1, support hubs 10, 11 are
mounted on a central support device 16, whilst magazine
9, joining unit 13, cutting unit 14 and discharge conveyor
15 are all arranged around support device 16.

[0027] In particular (Figures 1 to 7), support device 16
comprises a fixed frame 18 and an oscillating arm 20,
protruding from opposite sides of the frame 18 and cen-
trally connected thereto in a rotatable manner about a
horizontal axis A. In practice, axis A defines a fulcrum for
an intermediate portion 21 of oscillating arm 20. In other
words, intermediate portion 21 of oscillating arm 20 is
connected to frame 18 through a pivot 22 of axis A.
[0028] More specifically, oscillating arm 20 has a lon-
gitudinal axis B, orthogonal to axis A, and carries, at its
opposite end portions 23, 24 the respective support hubs
10, 11.

[0029] Rotation of oscillating arm 20 about axis A is
controlled by an actuator assembly 25, for instance an
electric motor, supported by frame 18.

[0030] Oscillating arm 20 is normally set in a horizontal
configuration (Figures 1-4 and 7) and is rotated of 180°
about axis A to exchange the positions of support hubs
10, 11 with respect to the axis A itself.

[0031] By considering the horizontal configuration of
oscillating arm 20 of Figures 1 and 2, joining unit 13 and
cutting unit 14 are located on one side of axis Aand in a
position adjacent to the support hub 11 carrying the reel
5 of the new web 3 to be spliced to the web 2 in use;
discharge conveyor 15 is instead located on the opposite
side of axis A with respect to joining unit 13 and cutting
unit 14 as well as adjacent to the other support hub 10
carrying the reel 4 ofthe web 2in use; discharge conveyor
15 is in particular located below such support hub 10 to
receive from the latter the exhausted reel 4 (Figures 1
and 4).

[0032] Magazine 9 is placed on the same side as dis-
charge conveyor 15 with respect to axis A but on one
side of oscillating arm 20; in particular, magazine 9 car-
ries a stack of new reels 5 arranged coaxially with an axis
C parallel to axis A and facing the support hub 10 in the
condition in which it has already discharged the exhaust-
ed reel 4 and is ready to receive a new reel 5, as it will
be explained hereafter.

[0033] Asvisiblein Figures 1to 7, support hubs 10, 11
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protrude orthogonally from respective end portions 23,
24 of oscillating arm 20. In particular, each support hub
10, 11 has a relative longitudinal axis D, E, orthogonal
to axis B, and is mounted onto the respective end portion
23, 24 of oscillating arm 20 in a rotatable manner both
about its relative axis D, E and about axis B.

[0034] More specifically, support hubs 10, 11 are in-
dependently rotated about their axes axis D, E by respec-
tive actuator assembilies 26, 27, each of which preferably
comprises an electric motor carried by oscillating arm 20
and protruding from the latter on the opposite side of the
relative support hub 10, 11; as already explained above,
rotation of each support hub 10, 11 about its relative axis
D, E allows to unwind the web 2, 3 from the relative reel
4, 5 and to feed it to the following processing machine.
[0035] Rotation of each support hub 10, 11 about axis
B is controlled by a respective actuator assembly 28,
preferably an electric motor, carried by a stirrup 29 pro-
truding laterally from oscillating arm 20.

[0036] Duringits rotation aboutaxis B of oscillating arm
20 arranged in the horizontal configuration, each support
hub 10, 11 can be set in four different positions, two of
which defining a horizontal configuration of the support
hub 10, 11 itself and the other two defining a vertical
configuration thereof.

[0037] Inparticular,inits horizontal configuration, each
support hub 10, 11 has its relative axis D, E parallel to
axis A and has its free end 30 arranged on one side of
oscillating arm 20 or on the opposite side thereof.
[0038] Each supporthub 10, 11is setinanormal work-
ing position, i.e. in a position in which it supports, and
allows unwinding of, the reel in use, in the present ex-
ample reel 4, when said support hub 10, 11 is carried by
oscillating arm 20 in its horizontal configuration and ex-
tends horizontally above discharge conveyor 15 and with
its free end 30 facing magazine 9.

[0039] In the example shown, the normal working po-
sition of each support hub 10, 11 also corresponds to a
loading position of the hub 10, 11 itself, in which it is
adapted to receive a new reel 5 from magazine 9, as it
will be explained later on.

[0040] Each support hub 10, 11 is set in a splicing po-
sition, i.e. in a position in which it is adapted to allow
splicing of webs 2 and 3, when said support hub 10, 11
is carried by oscillating arm 20 in its horizontal configu-
ration, extends horizontally and is rotated of 180° about
axis A with respect to the other support hub 11, 10 setin
the loading or normal working position. In particular, in
the splicing position, each supporthub 10, 11 is arranged
adjacent to joining unit 13.

[0041] In view of the above, support device 16 (in par-
ticular oscillating arm 20 in its horizontal configuration)
is configured to simultaneously set support hub 11, along
with the reel 5 of the new web 3, in the splicing position,
and support hub 10, along with the reel 4 of the web 2 in
use, in the normal working position.

[0042] Rotation of oscillating arm 20 about axis A al-
lows to exchange the positions of support hubs 10, 11,
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i.e. to set support hub 10 in the splicing position and sup-
port hub 11 in the loading or normal working position.
[0043] Guiding means 12 are advantageously config-
ured to guide the web 2 in use around, and spaced from,
reel 5 mounted on support hub 11 in the splicing position
so that working portion P1 of path P is located between
joining unit 13 and the reel 5 itself.

[0044] In particular, in the example shown, working
portion P1 of path P is substantially orthogonal to axes
A, C as well as to axes D, E when support hubs 10, 11
are set in their horizontal configurations; in addition,
working portion P1 of path P is also substantially orthog-
onal to axis B of oscillating arm 20.

[0045] In its vertical configuration, each support hub
10, 11 has its axis D, E orthogonal to axes A and B and
its free end 30 arranged above (not shown) or below (Fig-
ure 4) oscillating arm 20 so respectively defining a reel
seating position or a reel discharging position.

[0046] In particular, as it will be explained in greater
details hereafter, in the reel seating position, the new
reel, in the present case reel 5, can be arranged in its
final condition with respect to the relative support hub 10,
11; in the reel discharging position (Figure 4), the ex-
hausted reel, in the present case reel 4, can be dis-
charged by gravity from the relative support hub 10 dis-
charge conveyor 15.

[0047] With reference to Figure 1, magazine 9 com-
prises a support structure 31 externally supporting a
stack of new reels 5 arranged coaxially with axis C and
adjacent to one another.

[0048] Support structure 31 of magazine 9 comprises
a base 32 and an upper supporting portion 33 carrying
in use the relative stack of reels 5 and movable with re-
spect to base 32 along axis C towards and away from
the facing support hub 10 in its loading position.

[0049] In particular, supporting portion 33 of magazine
9is movable along axis C between arest position (Figure
1), in which the relative stack of new reels 5 is spaced
from the facing support hub 10 in the loading position,
and a working position (not shown), in which one free
endreel 5 of the stack of reels 5 is engaged by the support
hub 10 in the loading position so as to be withdrawn from
the magazine 9.

[0050] Base 32 preferably comprises a pair of longitu-
dinal bars 34, parallel to axis A, C, and two or more trans-
verse bars 35, connecting longitudinal bars 34 to each
other and extending orthogonally thereto.

[0051] Supporting portion 33 substantially has a cra-
dle-like structure and comprises:

- ahorizontal frame 36 superimposed on base 32, slid-
ing with respect to the latter along axis C and includ-
ing two longitudinal sides 37, parallel to axes A, C,
and two transverse sides 38, orthogonal to axes A,
C and connected to the longitudinal sides 37;

- aplate element 39 protruding vertically from the far-
thest transverse side 38 of frame 36 with respect to
support device 16;
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- apairof horizontal supporting bars 40 protruding or-
thogonally from plate element 39 towards support
device 16; and

- apair of columns 41 connecting the respective sup-
porting bars 40 to the closest transverse side 38 of
frame 36 with respect to support device 16.

[0052] In the example shown, longitudinal sides 37 of
frame 36 are coupled in a sliding manner with respective
guiding rails 42 protruding from the upper surface of base
32 and extending parallel to axis C as well as on the
opposite sides thereof.

[0053] Columns 41 are preferably slanted with respect
to supporting bars 40 and converge to each other starting
from frame 36.

[0054] As shown in Figure 1, the reels 5 of each stack
are placed adjacent to one another and have respective
lower portions resting on supporting bars 40.

[0055] The movement of supporting portion 33 is con-
trolled by an actuator assembly (known per se and not
shown), preferably an electric motor, supported by base
32 and having an externally threaded output shaft en-
gaging a nut screw carried by plate element 39.

[0056] Magazine 9 further comprises an actuator as-
sembly 43 to move the relative stack of reels 5 towards
support device 16 along axis C and with respect to sup-
porting portion 33 in order to recover the space previously
occupied by the withdrawn reel 5. In practice, actuator
assembly 43 is selectively activated to move forward the
stack of reels 5 so that the free end reel 5 of the stack is
carried to the same position as the one previously occu-
pied by the end reel 5 withdrawn by the support hub 10.
Inthe example shown, the movement of the stack of reels
5 with respect to the supporting portion 33 carries the
free end reel 5 of the stack, destined to be withdrawn by
the adjacent support hub 10, onto free end portions 45
of supporting bars 40.

[0057] Actuator assembly 43 basically comprises an
actuator 46, preferably an electric motor (only partially
shown in Figure 1), supported by plate element 39, and
transmission means 47 to transform the rotational move-
ment of an output shaft (known per se and not shown)
of the actuator 46 into a translational movement, along
axis C, of a pushing member 48 cooperating with an end
reel 5 of the stack of reels 5, opposite to the free end reel
5 destined to be first withdrawn by the adjacent support
hub 10.

[0058] Pushing member 48 comprises a plate element
49, cooperating with the stack of reels 5 and extending
parallel to plate element 39, and a plurality of guiding
rods 50 protruding orthogonally from plate element 49
and engaging, in a sliding manner parallel to axis C, re-
spective through holes formed in the plate element 39
itself.

[0059] Transmission means 47 comprise a screw 51
having one end connected to plate element 49 of pushing
member 48, and a nut screw 52 supported by plate ele-
ment 39 and engaged by screw 51.
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[0060] With reference to Figures 8 and 9, each support
hub 10, 11 further comprises retaining means 55 selec-
tively set between a release configuration (Figure 8 and
9, left sides), in which they allow engagement/disengage-
ment of the support hub 10, 11 into/from a core of the
reel 5 to be withdrawn from magazine 9, and a retaining
configuration (Figure 8 and 9, right sides), in which they
prevent disengagement of the engaged reel 5 from the
support hub 10, 11.

[0061] As support hubs 10, 11 are identical to one an-
other, only one of them, in particular support hub 10, will
be described hereafter for the sake of simplicity; it is how-
ever clear that the following description will apply to both
support hubs 10, 11.

[0062] Retaining means 55 are advantageously de-
fined by an outer wall 56 of support hub 10, which is
selectively expanded/retracted in a radial direction with
respect to its axis D.

[0063] In particular, outer wall 56 of support hub 10
comprises a plurality of radially outer sectors 57, which
are radially movable with respect to axis D between a
retracted position (Figures 8 and 9, left sides), in which
they define the minimum outer diameter of support hub
10 so allowing engagement/disengagement of the sup-
port hub 10 into/from the core of a respective reel 5, and
an expanded position (Figures 8 and 9, right sides), in
which they define the maximum outer diameter of the
support hub 10 so retaining the reel 5 onto the outer sur-
face of the support hub 10 itself.

[0064] Retracted position of sectors 57 corresponds to
release configuration of retaining means 55, whilst ex-
panded position of sectors 57 corresponds to retaining
configuration of retaining means 55.

[0065] In greater details, support hub 10 comprises:

- asupport shaft 58 of axis D;

- aninner core 60, mounted onto support shaft 58 in
an axially displaceable manner along axis D and hav-
ing one or more outer conical mating surfaces 61 of
axis D, two in the example shown; and

- sectors 57, each of which has one or more inner
conical mating surfaces 62 cooperating in a sliding
manner with the respective outer conical mating sur-
faces 61 of inner core 60 to transform an axial move-
ment of the inner core 60 along axis D and with re-
spect to support shaft 58 into a radial movement of
the sectors 57 themselves.

[0066] In order to allow rotational movement of the en-
tire supporthub 10 about axis D, inner core 60 is angularly
coupled with support shaft 58, whilst sectors 57 are an-
gularly coupled with inner core 60.

[0067] Axial displacements of inner core 60 along axis
D are preferably achieved by feeding/removing a pres-
sure fluid, such as air, into/from a sealed chamber 63
formed into support hub 10 between inner core 60 and
support shaft 58.

[0068] In particular, pressure fluid is fed or removed
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into/from sealed chamber 63 through an axial channel
64, formed into support shaft 58, and a plurality of radial
passages 65, also formed into support shaft 58 and ex-
tending from one closed end of channel 64 to the sealed
chamber 63.

[0069] Asshown inFigure 9, supporthub 10 also com-
prises a first radially-protruding annular flange 66, fitted
to one end of support shaft 58 and defining free end 30
of the support hub 10 itself, and a second radially-pro-
truding annular flange 68 secured to support shaft 58 in
a position spaced from flange 66 and adapted to define
in use an abutment surface for the relative reel 5 in its
final condition.

[0070] In order to provide a guiding action for radial
displacements of each sector 57 with respect to axis D,
both flanges 66, 68 are provided with respective radial
grooves 69, 70 engaged in a sliding manner by respective
teeth 71 axially protruding from opposite axial ends of
the sector 57 itself.

[0071] In practice, as a result of the coupling of teeth
71 with respective grooves 69, 70, each sector 57 is
linked to flange 68 in an axially fixed position and in a
radially movable manner.

[0072] Support hub 10 further comprises a helical
spring 72, wound about support shaft 58, axially inter-
posed between flange 68 and inner core 60 and exerting
an elastic load on the inner core 60 itself to maintain itin
a first axial position (Figure 9, left side) corresponding to
the retracted position of sectors 57.

[0073] Inner core 60 is displaced in use, against the
thrust of spring 72, into a second axial position (Figure
9, right side), corresponding to the expanded position of
sectors 57, by feeding the pressure fluid into sealed
chamber 63.

[0074] In the example shown, conical mating surfaces
61, 62 of support hub 10 converge towards flange 68, so
that radial expansion of sectors 57 is achieved by axially
displacing inner core 60 towards the flange 68 itself.
[0075] Support hub 10 also comprises one or more
elasticrings 73 extending around sectors 57 and exerting
an elastic load thereon to maintain them in their retracted
positions.

[0076] In the reel seating position of support hub 10,
annular flange 68 is placed below radially expandable
sectors 57 so as to allow the relative reel 5 to be seated
against the annular flange 68 itself by radially retracting
and expanding the sectors 57.

[0077] Inacompletely different manner, in the reel dis-
charging position (Figure 4), annular flange 68 is placed
above radially expandable sectors so 57 as to allow to
discharge the core of the exhausted reel 4 by gravity and
by retracting the sectors 57.

[0078] Withreference to Figures 1-7 and 10-13, joining
unit 13 comprises pressing means 75, which contact the
web 2 in use advancing along portion P1 of path P and
are selectively activated to press segment 2a of the web
2 itself onto segment 3a of new web 3, while this latter
segment is advanced by actuator assembly 27 at the
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same working speed W as the web 2 in use.

[0079] Joining unit 13 further comprises actuator
means 76 for moving pressing means 75 to and away
from reel 5 of new web 3 along a direction F transversal
to portion P1 of path P as well as orthogonal to axes A, C.
[0080] Actuator means 76 are connected to pressing
means 75 by spring means 77 to allow a dampened ac-
tion of the pressing means 75 on new reel 5 during the
splicing operation as well as slight oscillations of the
pressing means 75 themselves with respect to direction
F so as to perfectly adapt to the profile of the new reel 5.
[0081] Actuator means 76, along with pressing means
75, are carried by a fixed support structure 78, partially
shown in Figures 12 and 13.

[0082] Pressing means 75 comprise a holder element
79, connected to actuator means 76 through spring
means 77, and two cylindrical rollers 80, carried by holder
element 79 and adapted to cooperate respectively with
a leading portion and a trailing portion of segment 2a of
the web 2 in use during splicing of the latter on head
segment 3a of the new web 3, unwound from reel 5 at
working speed W.

[0083] In particular, rollers 80 have respective axes G
parallel to axes A, C as well as to axes D, E of support
hubs 10, 11 in their horizontal configurations.

[0084] Holder element 79 integrally comprises a rec-
tangular plate-shaped body 81 and two pairs of protrud-
ing arms 82, each pair supporting a relative roller 80; in
particular, as shown in Figure 13, each roller 80 is ar-
ranged between a relative pair of arms 82.

[0085] With particular reference to Figures 12 and 13,
actuator means 76 comprise:

- a driving motor 83, in particular an electric motor,
carried by support structure 78 and having an output
shaft 84 rotating about an axis H, parallel to axes A,
C as well as to axes D, E of support hubs 10, 11 in
their horizontal configurations;

- aslider 85 guided by support structure 78 along di-
rection F; and

- transmission means 86 for transforming the rotation-
al movement of output shaft 84 about axis H into
linear movement of slider 85 along direction F.

[0086] Inparticular, slider 85 comprises a first plate 87,
connected to holder element 79 through spring means
77, a second plate 88, connected to transmission means
86, and a plurality of sliding rods 89, four in the example
shown, connecting plates 87, 88 and engagingin a sliding
manner respective through holes 90 formed in support
structure 78 and having respective axes parallel to direc-
tion F.
[0087] Transmission means 86 comprise:

- abelttransmission 91 for transferring rotational mo-
tion of a first pulley 92, mounted on output shaft 84,
to a second pulley 93 having an axis | parallel to axis
H; and
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- arod-shaped member 94 having one end 95, hinged
to pulley 93 at an eccentric position with respect to
axis | and about an axis parallel to axes H, |, and one
opposite end 96, hinged to plate 88 about another
axis parallel to axes H, I.

[0088] In particular, belt transmission 91 further com-
prises a belt 97 wound about pulleys 92, 93; it should be
noted that, in the example shown, pulley 93 has a larger
diameter than the one of pulley 92.

[0089] Rod-shaped member 94 is configured to elas-
tically vary its length in use so as to dampen impact of
pressing means 75 on the webs 2, 3 to be spliced as well
as on new reel 5.

[0090] In the example shown, rod-shaped member 94
is formed by a first hollow element 98, by a second ele-
ment 99 partially engaging in a sliding manner element
98, and by a helical spring 100 wound about both ele-
ments 98, 99 and having opposite ends cooperating with
respective facing external annular abutments 101, 102
of elements 98, 99; in absence of external actions, rod-
shaped member 94 is maintained by spring 100 ata given
overall length; during impact of pressing means 75 on
new reel 5, spring 100 is compressed and rod-shaped
member 94 reduces its length by increasing penetration
of element 99 into element 98.

[0091] Asvisiblein Figures 12 and 13, element 98 de-
fines end 95 of rod-shaped member 94, whilst element
99 defines end 96.

[0092] As a possible alternative not shown, elements
98, 99 and spring 100 of rod-shaped member 94 may be
replaced by bellows.

[0093] Withreference to Figures 1-7 and 10-13, spring
means 77 comprise a plurality of elastically compressible
pads 103, four in the example shown, interposed be-
tween plate-shaped body 81 of holder element 79 and
plate 87 of slider 85.

[0094] Pads 103 are made of an elastically deformable
material, which is compressed during interaction of roll-
ers 80 with new reel 5 so as to dampen impact.

[0095] In particular, each pad 103 is preferably defined
by a rubber disk formed by two truncated-cone portions
joined together at a common restricted central section.
[0096] Pads 103 are configured to allow slight oscilla-
tions of holder element 79 and rollers 80 with respect to
direction F at the impact of pressing means 75 on new
reel 5, if the latter is not perfectly cylindrical; in this way,
rollers 80 may adapt to the profile of the reel 5.

[0097] As shown in Figures 2-7 and 10-12, cutting unit
14 comprises a cutting mechanism 104, directly support-
ed by holder element 79 of pressing means 75 and by
plate 87 of slider 85, and a fixed contrasting element 105,
arranged on the opposite side of the portion of the web
2 in use to be cut with respect to cutting mechanism 104
and adapted to define a contrasting action against the
cuttingmechanism 104 itself during the cutting operation.
[0098] In particular, cutting mechanism 104 is activat-
ed as a result of the compression of pads 103 during
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impact of rollers 80 on new reel 5.
[0099] As amatteroffact, cuttingmechanism 104 com-
prises:

- aleverblade 106 defining a cutting edge 107 at one
end and hinged at its opposite end 108 to plate-
shaped body 81 of holder element 79 about an axis
parallel to axes G, H, I; and

- an actuating lever 109 extending transversally to le-
ver blade 106 and having one end 110, hinged to
plate 87 about an axis parallel to axes G, H, |, and
one opposite end 111, hinged to lever blade 106
about another axis parallel to axes G, H, | and at a
point spaced from end 108 and from cutting edge
107 of the lever blade 106 itself.

[0100] As visible in Figures 2-7 and 10-13, hinge point
of actuating lever 109 on lever blade 106 is closer to end
108 than cutting edge 107.

[0101] Thanks to the connection between actuating le-
ver 109 and lever blade 106, compression of pads 103
during impact of rollers 80 on new reel 5, along with a
consequent reduction of the distance between plate 87
and holder element 79 along direction F, produces a ro-
tation of the lever blade 106 itself about its hinged end
108 towards the web 2 in use to be cut (counter-clockwise
direction in Figures 2-7 and 10-13, see in particular Fig-
ures 3 and 11).

[0102] With particular reference to Figures 2-7, guiding
means 12 comprise a plurality of guiding rollers, four in
the example shown, indicated with 112, 113, 114, 115,
about which the web 2 in use is wound to be fed along
path P in turn extending around the new reel 5 mounted
on support hub 11 in its splicing position.

[0103] Rollers112,113,114,115haverespective axes
L, M, N, Q, parallel to axes A, C, G, H, | as well as to
axes D, E of support hubs 10, 11 in their horizontal con-
figurations.

[0104] Roller 112 protrudes from support device 16 to
cooperate with the web 2 in use and is advantageously
retractable along its axis L to avoid interference with sup-
port hubs 10, 11 and oscillating arm 20 during rotation
of the latter about axis A to exchange the positions of the
support hubs 10, 11 themselves.

[0105] In particular, roller 112 is axially movable be-
tween a rest position, in which it is at least partially re-
tracted within support device 16 so as to not interact with
the web 2 in use, and an operating position, in which it
cooperates and guides the web 2 in use.

[0106] Displacements of roller 112 along its axis L are
controlled by actuator means (known per se and not
shown), such as a linear actuator carried by support de-
vice 16.

[0107] As shown in Figures 2-7, 10, 11 and 14, roller
113 is retractable along its axis M like roller 112 and is
also movable between a first position, in which it is ar-
ranged upstream from joining unit 13 and cutting unit 14
along path P, and a second position, in which it is ar-
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ranged downstream from joining unit 13 and cutting unit
14 along said path P.

[0108] The axial retraction of roller 113 along its axis
M is used to avoid interference with joining and cutting
units 13, 14 as well as with the webs 2, 3 during move-
ment of the roller 113 itself from its first position to its
second position.

[0109] In a different manner, the movement of roller
113 from the first position to the second position is per-
formed after the splicing of webs 2, 3 and the cutting of
web 2 to put the roller 113 itself in a condition ready to
again interact with the new web 3, in the meanwhile be-
come the web in use; the return of roller 113 from the
second position to the first position is performed to ac-
company and guide the web 3, become the web in use,
during transition of support hub 11 carrying the reel 5
from the splicing position to the normal working position.
[0110] Roller 113 is advantageously carried by a slider
116 movable along a fixed guide 117 extending on the
opposite side of support hub 11 in the splicing position
with respect to axis A.

[0111] In particular, guide 117 defines at its opposite
end portions the first and second position of roller 113.
[0112] Displacements of slider 116 along guide 117
are controlled by a motor 118, preferably an electric mo-
tor, whose output shaft is defined by a screw 119 extend-
ing parallel to guide 117 and engaging a nut screw 120
provided on the slider 116 itself.

[0113] Displacements of roller 113 along its axis M are
controlled by a linear actuator 121 carried by slider 116.
[0114] Rollers 114, 115 are of normal type and do not
have the possibility to retract along their axes N, Q. Roll-
ers 114, 115 are both arranged downstream of joining
and cutting units 13, 14 along path P.

[0115] Operation of apparatus 1 will be described as
of the condition of Figures 1 and 2 in which:

- oscillating arm 20 is in its horizontal configuration;

- support hub 10 carries almost exhausted reel 4 of
the web 2in use, is setin its normal working position,
facing and coaxial with magazine 9, and is rotated
by actuator assembly 26 about its axis D to unwind
and feed the web 2 at working speed W;

- support hub 11 carries reel 5 of new web 3, is set in
its splicing position and is still;

- rollers 112, 113 are both in their operating positions
and interact with the web 2 in use to guide it around
and spaced from reel 5;

- roller113isinits first position, upstream from joining
and cutting units 13, 14;

- rollers 80 of joining unit 13 are both in contact with
the web 2 in use advanced along portion P1 of path
P; and

- magazine 9 carries a relative stack of new reels 5
and has its supporting portion 33 in the rest position.

[0116] By activating motor 83, rollers 80 start to move
along direction F towards reel 5 bringing the web 2 in use
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closer to the new web 3.

[0117] In particular, rotation of output shaft 84 of motor
83 about axis H (in a clockwise direction in Figure 12)
produces a corresponding rotation of pulley 92 about the
same axis and, through belt 97, a rotation of pulley 93
about axis .

[0118] Due to eccentric connection of rod-shaped
member 94 to pulley 93, rotation of this latter pulley in
the clockwise directionin Figure 12 causes a linear move-
ment of the rod-shaped member 94 and slider 95 towards
the reel 5; in particular, slider 95, guided by holes 90 of
supportstructure 78, moves along direction F and pushes
holder element 79 and rollers 80 towards reel 5.

[0119] In the meanwhile, actuator assembly 27 is ac-
tivated to rotate support hub 11 about its axis E and ad-
vancing the new web 3 unwound from reel 5 at the same
working speed W as the web 2 in use.

[0120] When the two webs 2, 3 move at the same
speed, rollers 80, advanced along direction F by actuator
means 76, press segment 2a of the web 2 in use on head
segment 3a of the new web 3 (Figures 3 and 11). Impact
of rollers 80 on new reel 5 is dampened by the action of
spring 100, which reduces length of rod-shaped member
94, and by compression of pads 103.

[0121] Possible misalignments between pressing
means 75 and reel 5 may be corrected by a slight oscil-
lation of holder element 79 with respect to direction F as
allowed by pads 103.

[0122] Duringpressing action of segment 2a of the web
2 in use on head segment 3a of the new web 3, splicing
of the two webs 2, 3 is achieved by means of adhesive
strips 7.

[0123] Itis worth mentioning thatthe new web 3 reach-
es working speed W of the web in use prior to starting
the splicing operation; such speed is then maintained
during the whole splicing operation.

[0124] As aresult of compression of pads 103, the dis-
tance along direction F between holder element 79 and
plate 87 reduces, so producing a pushing action of actu-
ating lever 109 on lever blade 106, which rotates about
its end 108 towards the web 2 in use (counterclockwise
direction in Figures 3 and 11); this rotation of lever blade
106 produces interaction of its cutting edge 107 with the
web 2 in use at a point located upstream of the bonded
and overlapped segments 2a, 3a with respect to path P
so as to cut the web 2 against contrasting element 105
(Figures 3 and 11).

[0125] Atthis point, new web 3 become the webinuse,
which is unwound from reel 5 and fed to the next process-
ing machine by guiding rollers 114, 115 only (Figure 4),
as guiding rollers 112, 113 are both disengaged by the
web 2 as a result of the cutting action.

[0126] Support hub 10 is rotated by the relative actu-
ator assembly 28 about axis B to the reel discharging
position, wherein the exhausted reel 4 is released to dis-
charging conveyor 15 by gravity (Figure 4).

[0127] In particular, when support hub 10 is in the reel
discharging position, pressurized air is drawn from
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sealed chamber 63 so producing radial movements of
sectors 57 inwards to their retracted positions under the
thrusts of spring 72 and elastic rings 73 (Figures 4, 8 and
9). More specifically, the action of spring 72 moves inner
core 60 from the second axial position to the first axial
position; during this axial displacement, inner core 60
slides with its conical surfaces 61 along corresponding
conical surfaces 62 of sectors 57, so producing a radial
movement of sectors 57 inwards to their retracted posi-
tions (release configuration of retaining means 55). The
exhausted reel 4 can therefore fall under gravity on the
discharging conveyor 15.

[0128] At this point, support hub 10 is again rotated
about axis B by the relative actuatorassembly 28 to return
to its normal working position or loading position. A new
reel 5 can therefore be loaded on support hub 10 from
magazine 9.

[0129] In particular, supporting portion 33 of magazine
9 is advanced, together with the stack of new reels 5,
towards the facing support hub 10, which still has its sec-
tors 57 in the retracted position (Figures 8 and 9, left
sides). This movement ends when supporting portion 33
reaches its working position, in which the free end reel 5
of the stack is engaged by support hub 10.

[0130] Pressurized air is then fed to sealed chamber
63 of support hub 10 through axial channel 64 and radial
passages 65 formed through support shaft 58 (Figure 9).
Pressurized air acts against the thrust of spring 72 and
produces an axial displacement of inner core 60 towards
flange 68 and its second axial position. During this axial
displacement, inner core 60 slides with its conical sur-
faces 61 along corresponding conical surfaces 62 of sec-
tors 57, so producing a radial movement of sectors 57
outwards to their expanded positions (retaining configu-
ration of retaining means 55).

[0131] Supporting portion 33 of magazine 9 is then
bring back to its initial rest position. During this move-
ment, the free end reel 5 of the stack is retained by sup-
port hub 10 and therefore withdrawn from the stack.
[0132] At this point, support hub 10 is rotated by the
relative actuator assembly 28 about axis B to the reel
seating position, in which, by releasing retaining means
55, i.e. by displacing sectors 57 to their retracted posi-
tions, the reel 5 can go down under gravity to rest on
flange 68.

[0133] A new displacement of sectors 57 to their ex-
panded positions allows to firmly secure the reel 5 onto
support hub 10, which can therefore return to its horizon-
tal configuration, ready to be exchanged with the other
support hub 11.

[0134] Prior to starting another loading operation, ac-
tuator 43 moves the relative stack of reels 5 towards sup-
portdevice 16 along axis C and with respect to supporting
portion 33 to carry the free end reel 5 of the stack to the
same position as the one previously occupied by the reel
5 withdrawn by support hub 10.

[0135] In the meanwhile, by activating linear actuator
121 and motor 118, roller 113 is retracted along its axis
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M to its rest position and is moved by slider 116, in turn
displaced along guide 117, from the first position to the
second position, in whichtheroller 113 is arranged down-
stream from joining and cutting units 13, 14 and faces
the side of web 3 facing reel 5 (Figure 4).

[0136] Motor 83 completes its rotation about axis H so
as to detach rollers 80 from web 3 (Figures 4 and 5).
[0137] At this point, roller 113, again returned to its
operating position, is moved from the second position to
the first position along guide 117 so as to interact and
guide web 3 to its normal working position.

[0138] At the same time, oscillating arm 20 is rotated
about axis A by actuator assembly 25 to exchange the
positions of support hubs 10, 11; in particular, support
hub 11, carrying the reel 5 in use, is brought to the normal
working position, while support hub 10, carrying the new
reel 5, is brought to the splicing position.

[0139] Duringthisrotation, roller 112 isretracted axially
to its rest position so as to not interfere with oscillating
arm 20 and reels 5 carried by the latter.

[0140] Atthe end of rotation of oscillating arm 20, roller
112 is again displaced to its operating position, in which
interacts with, and guides, the web 3 in use.

[0141] The advantages of the apparatus 1 and the
method according to the present invention will be clear
from the above description.

[0142] In particular, thanks to the fact that the reels 4,
5 of the webs 2, 3 are mounted on respective support
hubs 10, 11, whose speeds can be controlled independ-
ently from one another, itis possible to perform the splic-
ing of the two webs 2, 3 without any reduction of speed
of the web in use 2 as well as with no need for additional
buffers.

[0143] This allows to avoid accelerations and deceler-
ations of the web in use, so eliminating the consequent
web stress variations produced in conventional splicing
apparatuses.

[0144] Plus, the splicing operation as well as the load
and unload of the reels 4, 5 on/from the respective sup-
port hubs 10, 11 are performed in a completely automat-
ed way, without any need of human intervention.
[0145] Furthermore, as the support hubs 10, 11 are
mounted on the opposite ends 23, 24 of oscillating arm
20 rotating about axis A, it is possible to maintain one
support hub in a working condition and to use the other
support hub to load a new reel, to unload the exhausted
reelorto actuate the newreel so as to perform the splicing
of the new web to web in use.

[0146] In view of the above, apparatus 1 allows:

- tomaximize production efficiency as well as produc-
tion output rate;

- to minimize the overall space occupied by the con-
tainer handling plant including this kind of apparatus;
and

- toreduce risks of industrial accidents.

[0147] Clearly, changes may be made to apparatus 1
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and to the method as described and illustrated herein
without, however, departing from the scope of protection
as defined in the accompanying claims.

Claims

1. Anapparatus (1) for splicing a new web (3), provided
with repeated patterns and adapted to be unwound
from a firstreel (5), to a web in use (2), also provided
with repeated patterns, unwound from a second reel
(4) and fed, at a working speed (W) and along a
predetermined path (P), to a processing machine;
said apparatus (1) comprising:

- a first and a second support hub (11, 10) re-
spectively supporting in use said first and said
second reel (5, 4) and rotating about respective
axes (E, D) parallel to one another;

- joining means (13) arranged adjacent to a
working portion (P1) of said path (P) and selec-
tively activated for adhesively bonding a seg-
ment (3a) of said new web (3) to a segment (2a)
of said web in use (2) in an overlapped position
and with the corresponding patterns aligned;
and

- cutting means (14) selectively activated to per-
form a cutting operation on said web in use (2)
atan areathereof located upstream of said over-
lapped and bonded segments (2a, 3a) with re-
spect to said path (P);

characterized in that said firstand said second sup-
port hub (11, 10) are independently rotated about
their axes (E, D) by first and second actuator means
(27, 26), respectively; and

in that said joining means (13) comprise pressing
means (75) acting transversally to said working por-
tion (P1) of said path (P) and selectively activated to
press said segments (2a, 3a) onto one another while
both of them pass along the working portion (P1)
itself and while said segment (3a) of said new web
(3) is advanced by said first actuator means (27) at
said working speed (W) of said web in use (2).

2. The apparatus as claimed in claim 1, further com-
prising:

- support means (16) configured to simultane-
ously set said first support hub (11), along with
the first reel (5), in a splicing position, adjacent
to said joining means (13), and said second sup-
port hub (10), along with the second reel (4), in
a normal working position, located on the oppo-
site side of the first reel (5) with respect to said
joining means (13); and

- guiding means (12) configured to guide said
web in use (2) around, and spaced from, said
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10.

first reel (5) mounted on the first support hub
(11) in the splicing position so that said working
portion (P1) of said path (P) is located between
said joining means (13) and thefirstreel (5) itself.

The apparatus as claimed in claim 2, wherein said
support means (16) comprise a frame (18) and an
oscillating arm (20) carrying at its opposite end por-
tions (24, 23) said first and said second support hub
(11, 10) and connected at an intermediate portion
(21) to said frame (18) in a rotatable manner about
a fulcrum axis (A) to exchange the positions of said
support hubs (10, 11) with respect to the fulcrum axis
(A) itself.

The apparatus as claimed in claim 3, wherein said
fulcrum axis (A) extends transversally to said work-
ing portion (P1) of said path (P).

The apparatus as claimed in claim 3 or 4, wherein
said fulcrum axis (A) is horizontal and extends par-
allel to the axes (E, D) of said first and said second
support hub (11, 10) respectively set in said splicing
position and in said normal working position.

The apparatus as claimed in claims 3 to 5, wherein
said oscillating arm (20) has a longitudinal axis (B)
orthogonal to said fulcrum axis (A), and wherein said
first and said second support hub (11, 10) protrude
orthogonally from the respective end portions (24,
23) of said oscillating arm (20).

The apparatus as claimed in claim 6, wherein each
of said first and second support hub (11, 10) is
mounted onto the respective end portion (24, 23) of
said oscillating arm (20) in a rotatable manner about
said longitudinal axis (B).

The apparatus as claimed in claim 7, wherein said
first and second support hub (11, 10) are selectively
set in horizontal configurations parallel to said ful-
crum axis (A) to define said splicing position and said
normal working position; and wherein each of said
first and second support hub (11, 10) is selectively
set in a vertical configuration with its free end (30)
alternatively arranged above or below said oscillat-
ing arm (20) to respectively define a reel seating po-
sition or a reel discharging position.

The apparatus as claimed in any one of the foregoing
claims, wherein each of said first and second support
hub (11, 10) includes retaining means (55) selective-
ly set between a release configuration from the rel-
ative reel (5, 4) and a retaining configuration of the
relative reel (5, 4).

The apparatus as claimed in claim 9, wherein said
retaining means (55) comprise an outer wall (56) of
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the relative first or second support hub (11, 10),
which is selectively expanded/retracted in a radial
direction with respect to the relative axis (E, D) of
the first or second support hub (11, 10) itself.

The apparatus as claimedin any one of the foregoing
claims, wherein said normal working position also
defines a loading position for loading a new reel (5)
on the relative first or second support hub (11, 10).

The apparatus as claimedin any one of the foregoing
claims, wherein said joining means (13) further com-
prise actuator means (76) for moving said pressing
means (75) to and away from said first reel (5) along
a direction (F) transversal to said working portion
(P1) of said path (P).

The apparatus as claimed in claim 12, wherein said
actuator means (76) are connected to said pressing
means (75) by spring means (77) configured to allow
a dampened action of the pressing means (75) on
said first reel (5) during the splicing operation as well
as slight oscillations of the pressing means (75)
themselves with respect to said direction (F) so as
to perfectly adapt to the profile of said first reel (5).

The apparatus as claimed in claim 13, wherein said
spring means (77) comprise a plurality of elastically
compressible pads (103) interposed between re-
spective plate elements (81, 87) of said pressing
means (75) and said actuator means (76).

The apparatus as claimedin any one of the foregoing
claims, wherein said cutting means (14) comprise a
cutting mechanism (104), directly supported by said
pressing means (75) and by said actuator means
(76), and a fixed contrasting element (105), arranged
on the opposite side of the portion of the web 2 in
use (2) to be cut with respect to said cutting mech-
anism (104) and adapted to define a contrasting ac-
tion against the cutting mechanism (104) itself during
the cutting operation.

The apparatus as claimed in claim 15, wherein said
cutting mechanism (104) is activated as a result of
the compression of said pads (103) during impact of
said pressing means (75) on said first reel (5).

The apparatus as claimed in claim 16, wherein said
cutting mechanism (104) comprises:

-aleverblade (106) defining a cutting edge (107)
at one end and hinged at its opposite end (108)
to said pressing means (75); and

- an actuating lever (109) extending transversal-
ly to said lever blade (106) and having one end
(110), hinged to said actuator means (76), and
one opposite end (111), hinged to said lever
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blade (106) at a point spaced from the hinged
end (108) of said lever blade (106) and from said
cutting edge (107) of the lever blade (106) itself.

The apparatus as claimed in any one of the foregoing
claims, wherein said guiding means (12) comprise
at least one guiding roller (112, 113), about which
the web in use (2) is wound to be fed along said path
(P) and which is retractable along its axis (L, M) to
avoid interference with moving parts.

The apparatus as claimed in claim 18, wherein said
guiding roller (113) is movable between a first posi-
tion, in which it is arranged upstream from joining
means (13) along said path (P), and a second posi-
tion, in which it is arranged downstream from said
joining means (13) along said path (P) and ready to
again interact with the new web (3) after the splicing
operation.

A method for splicing a new web (3), provided with
repeated patterns and adapted to be unwound from
a first reel (5), to a web in use (2), also provided with
repeated patterns, unwound from a second reel (4)
and fed, at a working speed (W) and along a prede-
termined path (P), to a processing machine; said
method comprising the steps of:

a) mounting said first and said second reel (5,
4) respectively on a first and a second support
hub (11, 10);

b) adhesively bonding, by joining means (13)
arranged adjacent to a working portion (P1) of
said path (P), a segment (3a) of said new web
(3) to a segment (2a) of said web in use (2) in
an overlapped position and with the correspond-
ing patterns aligned; and

c) cutting said web in use (2) at an area thereof
located upstream of said overlapped and bond-
ed segments (2a, 3a) with respect to said path
P);

characterized by further comprising the steps
of:

d) controlling the speed of said first support hub
(11) independently from the speed of said sec-
ond support hub (10) so as to advance said seg-
ment (3a) of said new web (3) at said working
speed (W) of said web in use (2) during said step
b); and

e) during said step b), pressing said segments
(2a, 3a) onto one another while both of them
pass along said working portion (P 1) of said path
(P) at said working speed (W).

The method as claimed in claim 20, wherein, prior
to the steps b) and c), it further comprises the steps
of:
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f) simultaneously arranging said first support
hub (11), along with the first reel (5), in a splicing
position, adjacent to said joining means (13),
and said second support hub (10), along with
the secondreel (4), in a normal working position,
located on the opposite side of the first reel (5)
with respect to said joining means (13); and

g) guiding said web in use (2) around, and
spaced from, said first reel (5) mounted on the
first support hub (11) in the splicing position so
that said working portion (P1) of said path (P) is
located between said joining means (13) and
the first reel (5) itself.

22. The method as claimed in claim 20 or 21, wherein
the new web (3) reaches said working speed (W)
prior to starting said step b).

Amended claims in accordance with Rule 137(2)
EPC.

1. Anapparatus (1) for splicing a new web (3), provided
with repeated patterns and adapted to be unwound
from a firstreel (5), to a web in use (2), also provided
with repeated patterns, unwound from a second reel
(4) and fed, at a working speed (W) and along a
predetermined path (P), to a processing machine;
said apparatus (1) comprising:

- a first and a second support hub (11, 10) re-
spectively supporting in use said first and said
second reel (5, 4) and rotating about respective
axes (E, D) parallel to one another;

- joining means (13) arranged adjacent to a
working portion (P1) of said path (P) and selec-
tively activated for adhesively bonding a seg-
ment (3a) of said new web (3) to a segment (2a)
of said web in use (2) in an overlapped position
and with the corresponding patterns aligned;
and

- cutting means (14) selectively activated to per-
form a cutting operation on said web in use (2)
atan areathereof located upstream of said over-
lapped and bonded segments (2a, 3a) with re-
spect to said path (P);

wherein said first and said second support hub
(11, 10) are independently rotated about their
axes (E, D) by first and second actuator means
(27, 26), respectively;

wherein said joining means (13) comprise
pressing means (75) acting transversally to said
working portion (P1) of said path (P) and selec-
tively activated to press said segments (2a, 3a)
onto one another while both of them pass along
the working portion (P1) itself and while said
segment (3a) of said new web (3) is advanced
by said first actuator means (27) at said working
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speed (W) of said web in use (2);

wherein said joining means (13) further com-
prise actuator means (76) for moving said press-
ing means (75) to and away from said first reel
(5) along a direction (F) transversal to said work-
ing portion (P1) of said path (P);
characterized in that said cutting means (14)
comprise a cutting mechanism (104), directly
supported by said pressing means (75) and by
said actuator means (76), and a fixed contrast-
ing element (105), arranged on the opposite side
of the portion of the web in use (2) to be cut with
respect to said cutting mechanism (104) and
adapted to define a contrasting action against
the cutting mechanism (104) itself during the cut-
ting operation.

2. The apparatus as claimed in claim 1, further com-

prising:

- support means (16) configured to simultane-
ously set said first support hub (11), along with
the first reel (5), in a splicing position, adjacent
to said joining means (13), and said second sup-
port hub (10), along with the second reel (4), in
a normal working position, located on the oppo-
site side of the first reel (5) with respect to said
joining means (13); and

- guiding means (12) configured to guide said
web in use (2) around, and spaced from, said
first reel (5) mounted on the first support hub
(11) in the splicing position so that said working
portion (P1) of said path (P) is located between
said joining means (13) and thefirstreel (5) itself.

The apparatus as claimed in claim 2, wherein said
support means (16) comprise a frame (18) and an
oscillating arm (20) carrying at its opposite end por-
tions (24, 23) said first and said second support hub
(11, 10) and connected at an intermediate portion
(21) to said frame (18) in a rotatable manner about
a fulcrum axis (A) to exchange the positions of said
support hubs (10, 11) with respect to the fulcrum axis
(A) itself.

The apparatus as claimed in claim 3, wherein said
fulcrum axis (A) extends transversally to said work-
ing portion (P1) of said path (P).

The apparatus as claimed in claim 3 or 4, wherein
said fulcrum axis (A) is horizontal and extends par-
allel to the axes (E, D) of said first and said second
support hub (11, 10) respectively set in said splicing
position and in said normal working position.

The apparatus as claimed in claims 3 to 5, wherein
said oscillating arm (20) has a longitudinal axis (B)
orthogonal to said fulcrum axis (A), and wherein said
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first and said second support hub (11, 10) protrude
orthogonally from the respective end portions (24,
23) of said oscillating arm (20).

The apparatus as claimed in claim 6, wherein each
of said first and second support hub (11, 10) is
mounted onto the respective end portion (24, 23) of
said oscillating arm (20) in a rotatable manner about
said longitudinal axis (B).

The apparatus as claimed in claim 7, wherein said
first and second support hub (11, 10) are selectively
set in horizontal configurations parallel to said ful-
crum axis (A) to define said splicing position and said
normal working position; and wherein each of said
first and second support hub (11, 10) is selectively
set in a vertical configuration with its free end (30)
alternatively arranged above or below said oscillat-
ing arm (20) to respectively define a reel seating po-
sition or a reel discharging position.

The apparatus as claimedin any one of the foregoing
claims, wherein each of said first and second support
hub (11, 10) includes retaining means (55) selective-
ly set between a release configuration from the rel-
ative reel (5, 4) and a retaining configuration of the
relative reel (5, 4).

The apparatus as claimed in claim 9, wherein said
retaining means (55) comprise an outer wall (56) of
the relative first or second support hub (11, 10),
which is selectively expanded/retracted in a radial
direction with respect to the relative axis (E, D) of
the first or second support hub (11, 10) itself.

The apparatus as claimedin any one of the foregoing
claims, wherein said normal working position also
defines a loading position for loading a new reel (5)
on the relative first or second support hub (11, 10).

The apparatus as claimedin any one of the foregoing
claims, wherein said actuator means (76) are con-
nected to said pressing means (75) by spring means
(77) configured to allow a dampened action of the
pressing means (75) on said first reel (5) during the
splicing operation as well as slight oscillations of the
pressing means (75) themselves with respect to said
direction (F) so as to perfectly adapt to the profile of
said first reel (5).

The apparatus as claimed in claim 12, wherein said
spring means (77) comprise a plurality of elastically
compressible pads (103) interposed between re-
spective plate elements (81, 87) of said pressing
means (75) and said actuator means (76).

The apparatus as claimed in claim any one of the
foregoing claims, wherein said cutting mechanism
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15.

16.
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(104) is activated as a result of the compression of
said pads (103) during impact of said pressing
means (75) on said first reel (5).

The apparatus as claimed in claim 14, wherein said
cutting mechanism (104) comprises:

-aleverblade (106) defining a cutting edge (107)
at one end and hinged at its opposite end (108)
to said pressing means (75); and

- an actuating lever (109) extending transversal-
ly to said lever blade (106) and having one end
(110), hinged to said actuator means (76), and
one opposite end (111), hinged to said lever
blade (106) at a point spaced from the hinged
end (108) of said lever blade (106) and from said
cutting edge (107) of the lever blade (106) itself.

The apparatus as claimed in any one of the foregoing
claims, wherein said guiding means (12) comprise
at least one guiding roller (112, 113), about which
the web in use (2) is wound to be fed along said path
(P) and which is retractable along its axis (L, M) to
avoid interference with moving parts.

The apparatus as claimed in claim 16, wherein said
guiding roller (113) is movable between a first posi-
tion, in which it is arranged upstream from joining
means (13) along said path (P), and a second posi-
tion, in which it is arranged downstream from said
joining means (13) along said path (P) and ready to
again interact with the new web (3) after the splicing
operation.
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