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(54) Perforating-then cutting webs

during splicing

(67) During splicing web (6) from new
reel (5} to the expiring web (6), the
webs (6, 7) are positioned over one
another and when they are travelling
at the same speed, they are partly cut

by first knife (14, 17} to form

coincident lines of perforations. An

adhesive tape (23) is positioned over
the perforations and the expiring web
(6) is clamped at 45, 46 to separate it
at the perforations. The joined webs
then travel towards second knife blade
(12) at which leading end of the

fresh web (7) upstream of the splice
tape (23) is cut off to be removed by
rollers {36, 37). The fresh web (7) is
then unwound via rollers (24, 25).
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SPECIFICATION

A method and device for replacing a first,
empty reel of strip material with a second, new
reel

The present invention relates to a method for
the substitution of a first reel of strip material
which is running out, with a second, new reel on
an operating utiliser machine.

in machines such as, for example, cigarette
wrapping machines, in which strip material, for
example paper strip wound on a reel is used, it is
necessary to effect substitution of a reel which is
about to run out with a new reel without any break
in the continuity of the strip which is inadmissible
for the good operation of the machine. For the
purpose of resolving the above problem itis
known to use an automatic reel changing device in
which the strip running out and a strip wound on a
new reel, one on the other, are made to advance
at the same speed, simultaneously cut by means
of a shear and then connected together with the
tail of the old strip in contact with the head of the
new strip along the line of cut.

The automatic reel changing device described
above has numerous disadvantages mainly due to
the fact that the new strip, once cut, can only be
made to advance at the same speed as the old
strip by thrust and not by traction. This fact affords
notable difficulty in maintaining the two strips in
contact along the line of cut before being
connected together. Very often, in fact, it happens
that the strips, once cut, become slightly spaced
from one another forming a discontinuity which is
sometimes inadmissible. For the purpose of
eliminating the above described disadvantage it is
known to provide a reel changing device in which
the said two strips are glued together before
cutting, preferably by interposing between them a
double sided adhesive tape, the two strips then
being cut subsequent to their connection. Such a
reel changing device eliminates the possibility that
discontinuity of the strip should occur, but
introduces significant structural complications
given the evident difficulty of introducing the said
adhesive tape between the strips and of
subsequently cutting the strips after their
connection.

The object of the present invention is that of
providing a method which permits, in a simple and
economic manner, automatic exchange of an
exhausted reel with a new reel and connection of
their strips without a break in continuity.

The said object is achieved by the present
invention in that it relates to a method for the
substitution of a first, empty reel of strip material
with a second, new reel on a utiliser machine,
characterised by the fact that it comprises the
steps of:

causing the strip of the second reel to advance
by traction means and imparting to it, before the
first reel is empty, a speed of advance equal to
that of the strip of the first reel;

effecting, with cutting means disposed along a
section of the path of the strips in which the
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second strip runs in close proximity to the first, a
partial cut simultaneously to the two strips;

stopping, by clamping means, the part of the
strip from the first reel disposed upstream from
the said partial cut in such a way as to snap the
strip itself along the partial cut;

providing adhesive material across the partial
cut, by glueing means, in such a way as to connect
the part of the strip of the first reel disposed
downstream from the partial cut to the part of the
strip of the second reel disposed upstream of the
partial cut;

cutting the strip of the second reel along the
partial cut by further cutting means disposed
downstream of the said glueing means along the
said section of the path.

The present invention also relates to a device
for the performance of the method defined above.

According to the present invention there is
provided a device for the substitution of a first,
exhausted reel of strip material with a second,
new reel on a utiliser machine, the device being
characterised by the fact that it comprises, in
combination, a first and a second support for a
first and a second reel respectively, the said first
reel being able to unwind and being constituted by
a first strip extending along a first unwinding path;
means for supporting a second strip, constituting
the second reel, along a second path; traction
means for imparting to the said second strip a
speed of advance equal to that of the said first
strip; first cutting means for effecting
simultaneously a partial cut on each of the said
two strips, locking means for stopping the part of
the said first strip located upstream of the said
partial cut; glueing means for applying adhesive
material across the said partial cut; and second
cutting means disposed downstream of the said
glueing means for cutting the said second strip
along the said partial cut.

Further characteristics and advantages of the
present invention will become apparent from the
following description made with reference to the
attached drawings, which illustrate a non-
limitative exemplary embodiment, in which:

Figure 1 schematically illustrates, in elevation,
an automatic reel changing mechanism formed
according to the principles of the present
invention;

Figure 2 illustrates a detail of Figure 1 in plan
and on an enlarged scale.

In Figure 1 there is illustrated an automatic reel
changing device indicated generally with the
reference numeral 1 and comprising an arm 2
mounted rotatably on a central pin 3 and
supporting rotatably on its ends two reels
respectively indicated 4, 5 the axis of rotation of
which are located parallel to the pin 3.

The first of the reels 4, 5 located above the
other, is used whilst the second is in a waiting
state on its support pin. The reeis 4, 5 are
constituted by respective strips 6, 7 the first of
which extends in contact with a deflection roll 8
freely mounted on a shaft 9 disposed immediately
upstream of a cutting and connection station
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generally indicated 10. The station 10 includes a
flat bed defined by a plate 11 and by a blade or
cutting means 12 disposed alongside and at a
certain distance from one another, the first above
and the second below the strip 6. Above the strip
6 and immediately upstream of the plate 11 there
is disposed a cutting roll 13 provided with a radial
blade 14, keyed onto a driven shaft 15 the axis of
which is parallel to that of the pin 3 and disposed
at a distance from the strip 6 such as to maintain
the cutting edge of the blade 14 always spaced
from the strip 6. Below the roll 13 there is
arranged a rocking support element 16 to which
there is rigidly connected a blade 17 the cutting
edge of which can follow a curving path which
intersects the circular path of the cutting edge of
the blade 14 at a point disposed immediately
below the strip 6.

As illustrated in Figure 2, the blades 14, 17
each have a cutting edge 18 constituted by a
plurality of rectilinear sections 19 each of which is
separated from the adjacent rectilinear section by
a notch 20.

The station 10 further includes an adhesive-
applying roller 21 freely mounted on a shaft 22
and supporting on its outer periphery an adhesive
tape 23.

The adhesive-applying roller 21 is located
above the strip 6 between the plate 11 and the
blade 12.

The strip 6, once it has passed the cutting
station 10, turns about two deflection rollers
24, 25 before being fed to a utiliser device, not
illustrated, which can impart to the strip 6 a given
unwinding tension. The strip 7 from the reel 5 is
normally disposed, as previously mentioned, in a
waiting position beneath the strip 6. In particular,
the strip 7 extends in contact with a deflection
roller 26 and the upper surface of the blade 17,
and then turns about a pressure roller 27 freely
mounted on an arm 29 keyed to a support pin
parallel to the pin 3 and operable in such a way as
to displace the roller 27 between a lowered
position illustrated in solid outline in Figure 1, and
a raised position (illustrated in broken outline in
Figure 1) to contact the outer periphery of the
adhesive-applying roller 21.

The strip 7 then turns about a deflection roller
31 freely mounted on a shaft 32 and extends
between two rollers 33, 34 in contact with one
another. The rollers 33, 34 constitute a traction
device 35 for the strip 7 and are mounted on
respective shafts 36, 37. In particular, the roller
34 is freely mounted on the shaft 37, whilst the
roller 33 is keyed to the shaft 36, which is
connected for turning movement with a gear
wheel 38 which is the output gear of a
transmission 39. This later includes an electro
magnetic powder coupling 40 an output gear 41
of which is connected to the gear 38, and an input
gear 42 of which is coupled to a gear 43 keyed
onto a drive shaft 44. The strip 6 extends,
upstream of the roller 8, between two jaws 45, 46
the first of which is fixed, whilst the second is
movable and is located at the end of a rocker arm
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47 pivoted on a shaft 48 and connected, at the
end of the other arm, to actuator means, not
illustrated, operable to impart to the rocker 47 an
oscillating movement to displace the jaw 46
towards and away from the jaws 45.

In use, when the reel 4 is nearly exhausted, a
sensor (not illustrated) sends an excitation signal
to a motor (not illustrated) connected to the drive
shaft 44 so as to set it in rotation. The rotation of
the shaft 44 causes, by means of the drive chain
43,42, 40, 41 and 38 the rotation of the roller 33
and, therefore, of the roller 34.

By means of the powder coupling 40 the
peripheral speed of the rollers 33, 34 can be made
to increase in an absolutely uniform manner until s
the speed of advance of the strip 7 is exactly equal
to the speed of advance of the strip 6.

As illustrated in Figure 1, the section of the strip
7 subtended between the rollers 26, 27 is
disposed substantially alongside the section of -
strip 6 lying between the roll 8 and the blade 12.

When the speed of the strip 7 is equal to the
speed of the strip 6 the above mentioned section
of the strip 7 is caused to approach the
corresponding section of the strip 6 by means of a
rotation of the arm 29 towards the blade 12. In
particular, the arm 29 is displaced towards the
blade 12 until the roller 27 displaces the strip 7
into contact with the strip 6 and the periphery of
the adhesive-applying roller 21.

Simultaneously, the rocking support element
16 is turned towards the blade 14 in such a way
as to carry the cutting edge 18 of the blade 17 to
cooperate with the cutting edge 18 of the blade
14 through the two strips 6, 7. Given the .
particular form of cutting edges 18 the
engagement of the two blades 14, 17 does not
cause the complete cutting of the strips 6, 7 but
only the formation in these of a line of partial cut
or weakening since the strips 6, 7 are cut by
rectilinear sections 19 of the edges 18 but remain
whole in correspondence with the notches 20.

Simultaneously with the movement of the
element 16 the roller 21 is turned by means of an
actuator device, not illustrated, the roller 21
turning in contact with the strip 6. The rotation (in
the anti-clockwise sense as seen in Figure 1) of
the roller 21 causes the tape 23 to advance
towards the strip 6.

In particular, the rotation imparted by the roller
21 is such as to carry the tape 23 to adhere to the
strip 6 with its centre line in a position coincident
with the said partial cut. Immediately after the
formation of the said partial cut by the blades
14, 17, actuator means {not illustrated) for the
rocker 47 are activated in such a way as to bring
the movable jaw 46 into contact with the fixed
jaw 45 so as to clamp the strip 6 coming from the
reel 4. Following the stopping of the strip 6 by the
jaws 45, 46 and due to the traction imparted to
the strip 6 by the utiliser means, not illustrated,

»

)

" disposed downstream of the roller 25, the strip 6

130

snaps along the line of partial cut before this latter
reached the roller 21. Consequently the tape 23,
applied across the line of partial cut, forms a
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connection between the part of the strip 6
disposed downstream of the line of partial cut and
the part of the strip 7 disposed upstream of the
line of partial cut.

The strips 6, 7 thus connected advance
towards the blade 12 passing, as far as the
portions disposed downstream of the line of
partial cut are concerned, the first to one side and
the second to the other of the blade 12. This latter
intercepts the strip 7 put under tension by the
rollers 33, 34 and cuts it in correspondence with
the partly cut line.

In conclusion, the tail of the strip 6 and the
head of the strip 7, connected together by the tape
23 without any break, advance towards the rollers
24, 25 and the previously mentioned utiliser
means (not illustrated) causing the unwinding of
the reel 5 in place of the reel 6 which by now is
nearly empty. Naturally, the principle of the
invention remaining the same, numerous
modifications would be possible to the reel
changing device 1 described, without by this
departing from the scope of the present invention.

CLAIMS

1. A method for substituting a first, empty reel
(4) of strip material with a second, new reel (5) on
a utiliser machine, characterised by the fact that it
comprises the steps of:

causing the strip (7) of the second reel (5) to
advance by traction means (33, 34) and imparting
to it, before the first reel (4) is empty, a speed of
advance equal to that of the strip (6) from the first
reel (4):

effecting by cutting means (14, 17) disposed
along a section of the path of the strips in which
the second strip runs close to the first, a partial cut
simultaneously to the two strips (6, 7);

stopping, by clamping means (45, 46) the part
of the strip (6) from the first reel (4) disposed
upstream of the said partial cut in such a way as to
snap the strip {6) itself along the partial cut;

positioning, by adhesive-applying means (21)
an adhesive material (23) astride the partial cut in
such a way as to connect the part of the strip (6)
from the first reel (4) disposed downstream from
the partial cut to the part of the strip (7) from the
second reel (5) disposed upstream of the partial
cut; and

cutting the strip (7) from the said second reel
(6) along the partial cut by further cutting means
(12) disposed along the said section of the path
downstream of the said adhesive-applying
means (21).

2. A device for the substitution of a first, empty
55 reel (4) of strip material with a second, new reel
(5) on a utiliser machine, the device being
characterised by the fact that it comprises, in
combination, a support element for a first reel (4)
and a second reel (5) respectively, the said first
60 reel (4) being able to be unwound and being
constituted by a first strip (6) extending along a
first unwinding path; supporting means (26, 27)
for a second strip (7) constituting the second reel
(5) along a second path; traction means (33, 34)
65 for imparting to the said second strip (7) a speed
of advance equal to that of the said first strip (6);
first cutting means (14, 17) for effecting a partial
cut simultaneously to the said two strips (6, 7);
clamping means (45, 46) for stopping the part of
the said first strip (6) disposed upstream of the
said partial cut; adhesive applicator means (21) for
applying an adhesive material {23) astride the said
partial cut; and second cutting means (12)
disposed downstream of the said adhesive-
applicator means {2 1) for cutting the said second
strip (7) along the said partly cut line.

3. A device according to claim 2, characterised
by the fact that the said support means (26, 27)
include guide means (27) movable between a
position in which the two strips run in proximity
with one another for a given section, and a
position where the paths of the two strips are
spaced from one another, the said cutting means
{14, 17) being disposed adjacent the said section.

4, A device according to claim 2, characterised
by the fact that the said first cutting means
(14, 17) comprises a first blade (14) and a second
blade (17) operable to cooperate with one another
along respective discontinuous cutting edges (18).

5. A device according to claim 4, characterised
by the fact that each of the said cutting edges (18)
comprises a plurality of rectilinear cutting sections
(19) separated from one another by notches (20).

6. A device according to any of the claims 2 to
95 5, characterised by the fact that the said traction
means (33, 34) includes a drive chain (43, 38) in
turn including a powder coupling (40).

7..A method for the substitution of a first,
empty reel of strip material with a second, new
reel according to the preceding claims and
substantially of the type described and illustrated
in the attached drawings and for the specified
objects.

8. A device for the substitution of a first, empty
reel of strip material with a second, new reel
according to the preceding claims and
substantially as described and illustrated in the
attached drawings and for the specified objects.

70

75

80

85

90

100

105

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1982. Published by the Patent Office,
25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.



