(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
23 September 2004 (23.09.2004)

(10) International Publication Number

WO 2004/080867 A2

(51) International Patent Classification’: B65H 19/12
(21) International Application Number:
PCT/AT2004/000090

(22) International Filing Date: 27 February 2004 (27.02.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
FI12003 A 000064 13 March 2003 (13.03.2003) IT

(71) Applicant (for all designated States except US): FABIO
PERINI S.p.A. [IT/IT]; Zona Ind.le P.I.P. Mugnano Sud,
1-55100 Lucca (IT).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BENVENUTI,
Angelo [IT/IT]; Via del Chiasso, 327, I-55100 Lucca
(IT). MORELLI, Roberto [IT/IT]; Via della Chiesa, 889,
1-55056 S. Maria a Colle, Luca (IT). MADDALENI,
Romano [IT/IT]; Via Valdinievole Sud 102, I-56013
Bientina, Pisa (IT).

(74) Agents: MANNUCCI, Michele et al.; Uff. Tecn. Ing. A.
Mannucci S.r.l., Via della Scala, 4, 1-50123 Firenze (IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CE, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report

[Continued on next page]

REELS

-

T
%

/5

(54) Title: AN AUTOMATIC AND CONTINUOUS UNWINDER DEVICE FOR SUPPLYING WEB-LIKE MATERIAL FROM

&
T — =7 — T

| 113 15\

10
(
bl X 1]
| 8%
By =
s
.

“‘\I-- 16 @“\“ =
[ \ﬁ —/ alli
=

47080867 A2 | IV YO0 O A N

Y ./\\_\ P N e

& (57) Abstract: The unwinder device includes an unwinding station (7), with unwinding members for unwinding reels and a splicing
& device (151) for splicing together web-like materials (N1 and N2) coming from a first reel (B1) and from a second reel (B2). At least
two supports (49, 51) are arranged in the unwinding station for the respective reels of web-like material, associated with respective
unwinding members (83, 99). The supports are constructed and arranged to simultaneously support two reels being unwound, during
a at least a phase of the unwinding, and each of said supports is able and constructed to load a new reel in an engagement position,

support it during the unwinding and unload it in a release position.
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An automatic and continuous unwinder device for supplying web-like material from reels.
Description
Technical field '

This invention concerns an unwinder device for unwinding reels of web-like mate-
rial wound around a central spindle for supplying web-like material to a converting or
processing line.

The invention also concerns a method for unwinding reels of web-like material and
for feeding the unwound matetial to a converting or processing line.

State of the art

In many industrial apl?lications, there is a requirement to feed a production line
with a web-like material that'is unwound from a reel or multiple reels in parallel. Typi-
cally, the feeding of web-like 'f;material is requested in the paper industry. For example, for
the production of paper servie%:tes, rolls of toilet paper, kitchen rolls or the like, converting
lines are provided in which a web-like material is supplied from a reel of large diameter
and very long axial length to ;1 series of stations downstream, at the end of which the fin-
ished product is obtained. In the case of rolls of toilet paper and similar products, the web-
like material is supplied from one or more large-diameter mother reels and wound onto
rolls orlogs of smaller diametér; which are successively cut orthogonally to their own axis
to obtain the finished rolls. In certain cases, the web-like material supplied by the large-
diameter re€l or reels is cut l(;ngitudinally t0 ‘form in' parallel a number of rolls of minor
height, i.e. of minor axial length.

Ii‘the case of serviette ?production, web-like material is fed from one or more large-
diameter reels that, ‘cut in longitud'mal strips if necessaty, is folded longitudinally, cut, and
folded traiisversely.

‘The production of rollé’;'se‘rviettes or-other articles is performéd at high speed and
i’ & continuous manner; requiring the periodic substitution of the large-diameter reels as
they run out: In many case; it 1s necessary-to stop the production line or at least drastically
reduce the speed thereof, to algow the empty reels to be replaced by new reels. This opera-
tion reduces the overall productivity of the line with evident economic damage. There is
therefore a need to provide tinwinder devices that permit a tapid and reliable substitution 6f
empty reels with new reels. These devices must also handle'the splicing, that is the joining,
of thie web-liké materials coming from consecutive reels. The purpose of this is to obtain a
substantial ‘continuity in the supply ‘'of'the web:like material t the downstream production

line. The web-like:poi'tion corifaining the splice is normally discarded. When the line pro-
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duces rolls, the splicing portion will end up on a roll or log that is subsequently discarded
and recycled. S

In WO-A-9534497 an unwinder device is describes that permits the automatic,
rapid and reliable-splicing of; two web-like materials coming respectively from an empty
reel and a new reel in substi;‘.ution. On this device, a shuttle or carriage is provided that
travels between a loading stétion and an unwinding station, each time to transfer a reel
from the loading station to tﬂe unwinding station and to remove the empty tubular core
from the unwinding zone to an unloading zone. Means are provided on the shuttle for the
preparation and restraint of the free leading edge of web-like material wound on the reel
loaded on the shuttle itself. In the unwinding station, a cutting member and a retainer
member are provided that serve to produce a free tail edge on the web-like material sup-
plied from the previous supplying reel and to retain this free edge for subsequently produc-
ing the splicing with the flree:z leading edge of web-like material on the reel inserted in the
unwinding station by the' shuttle.

To perform the substitution of the empty reel with a new reel it is therefore neces-
sai'y to stop the supply of web-like material, even though'the splicing operation is rendered
particularly rapid by the inﬁovative arrangement of the cutting and splicing means de-
scribed in this publication. ‘

In WO-A-0056644 another unwinder device is described 'that can use the same type
of mechanism for the splicing two weéb-like materials coniing from tiwo successive teels. In
this case as well, the substitution of the reels takes place‘after halting the feeding of web-
like material to the downstream production line Although it'is possible to provide a certain
accumulation of web-like material frofii the unwinder'to the production line, via a festoon
accumulator for example, this is not always suitable due to the characteristics of the web-
like material, which may not bé‘ particularly resistant to traction; or due to the high speed of
the production line, which would requiré an excessively large ‘accumulator. In addition, the
tortuous' path‘defined by the festoon can cause the detachment of fibres from the web-like
material, especially -when this is made'of tissué paper; with the consequent production of
dust snd s difninishinerit in tﬁe Cchar#cteristics of thé finished product.

In EP-A-1136406 an unwinder with a shuttle that transfers the reels from one or the
other of two loading and unl;)ading positions to an intermediate unwinding position is de-
scribed. The shiittle has a motorized tailstock for unwinding the reel’ The substitution of an
empty reel with a new reel requires halting the feed.' - '

+Studies have been méde' for the réalization of'an unwindet that permits the auto-
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matic and continuous substitution of the reels, i.e. without halting the supply of the web-
like material to the converting or production line downstream of the unwinder. Examples
of unwinders that should opérate continuously are described in US-A-5.906.333, US-A-
6.030.496, EP-A-1.270.470, ]*}ZP-A-0872440 and WO-A-9846509. In these publications, an
unwinder is described in thh the reel is supported by a pair of oscillating arms in the
supply phase. When the reel 1§ nearly empty, the arms deposit it on a cradle formed by two
rollers, one of which is motorized, to continue the rotation of the reel and thus the supply
of the web-like material. Sucdessively, the pair of oscillating arms pick up a new reel from
a shuttle and starts to unwind the leading edge with the aid of a suction belt. The free lead-
ing edge of the new reel is méde to fall on top of the web-like material being unwound on
the first reel, at this point nearly empty. The contact between the two web-like materials
should provoke the transport :of the free leading edge of web-like material wound around
the second reel and its feeding together with first web-like material until a nip formed by
two embossing or laminating: cylinders is reached, which should splice the two webs to-
gether. ’ S |

The operation of this unwinder device is extremely insecure as precisely in the ini-
tial, and most critical, phase of feeding the new web-like material its transport is entrusted
to the simple contact between two extremely light materials. Nothing guarantees that the
web-like material coming frc;m the new reel effectively follows the path defined by the
first web-like material coming from the re¢l that is running out. In addition, since the splic-
ing of the two layers must occur when they have the same feed speeds, it is necessary to
arrange the cylinders that perf"onn the splicing at a considerable distance from the reel un-
winding zoné. In fact, the améjunt of web-like material unwound by the new reel in the ac-
celeration phase until the speéd ‘reached is the same as that of the material coming from the
first reel is considerable. The distance' between the reel and the splicing cylinders must be
at'least equal to the length of :th‘e web-like material unwound in this phiase of acceleration.
The position of the cylinders that perform the splicing‘of the two web-like materials must
be situated at the point in Whiph the head of the second web-like material finds itself at the
moment of splicing and not further back, because otherwise the head of the web-like mate-
tial will remain free and will vaccidentally wrap itself around one of the rollers of the pro-
duction line with the -consequéntjamming of the éntire production line.
Obiects and sumimary of thé invention" |
' In'accordance with'a first aspect, the object of this invention ‘is to provide an un-

winder device that permits the substitution of an empty reel with.a new reel of web-like
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material in a rapid and reliable manner, without significantly slowing the feed speed of the
web-like material itself to the production line downstream of the unwinder, and in any case
without halting the feeding. h

This, and othér objects and advantages, which will appear clear to those eXpeft in
the field from reading the teﬁ that follows, are essentially achieved with an unwinder de-
vice of the type including an.unwinding station, with unwinding members for unwinding
the reels and a splicing device for splicing together the web-like materials coming from
reels driven in sequenée. leafacteristically, in accordance with the invention, two supports
are arranged in the unwindiné station for two respective reels of web-like material, associ-
ated with unwinding members. The supports are constructed and arranged to simultane-
ously support two reels being unwound, during at least one phase of unwinding, and each
one is mobile from an engaéement position for a new reel to a release position for an
empty reel. Each support is cc;ntrolled and arranged such that it can receive a reel in a load-
ing position, maintain it in a main unwinding position and transfer it to an unloading zore,
separate from the loading zoné, where it is removed.

In this way, it is possible to initiate the rotation of a new reel before a reel that is
running out is completely empty: When the peripheral speeds of the due reels, and thus of
the two web-like materials ‘aré the sanie or substantially the same, the two web-like materi-
als are spliced to obtain'a coﬁtinuous"feed of material to the downstream production ' line.
In this way, continuous dper;ation is achieved, with a consequent increase in production
rate, and with‘a high level of operational reliability.

The reels ‘can be inseried on the unwinding station via a shuttle that moves parallel
to the axis of the reels from'aj‘ loading ‘station to the unwinding station; the two stations be-
ing situated side by side. Unlike usual unwinder devices, the device in accordance with the
invention does not require a two-position shuttle and two loading and unloading stations on
opposite sides of the intermediate unwinding station. In fact, once the reel has been passed
from the shuttle to'the respecitive support; the shuttle can leave the unwinding station and
pick up a new reel, which will subsequently be passed to the other of the two supports. The
shuttle, unlike usual devices, is not equipped with supports that hold the reel during un-
winding. This function is intégrally transferred'to the two supports of the unwinding sta-
tion, which do not'move to and‘from the'loading station' at the side of the unwinding sta-
tion. ‘This permits the space c);'ccupied by the production line in 'which the unwinder device
is inserted to be significantly feduced. :

* The supports for the ‘i'qels can each be formed by a single arm, or by a pair of arms,

'
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depending on the dimensions and weight of the reels. The arms can be mobile with an os-
cillating or, preferable traversé, movement from the engagement position to the release po-
sition of the reels.

In a possible and advantageous embodiment, the unwinding members and the sup-
ports are controlled in a manner such that while the unwinding members associated with a
first of said two supports keeps a first reel in rotation in the supply phase, a second reel is
engaged by a second of said sﬁpports and made to rotate.

Since the new reel is advantageously made to rotate before performing the splicing
of the respective web-like mdj:erial with the web-like material coming from the reel that is
running out, for the purpose ;of simplifying the running operations of the device, at least
one accumulator member could be provided for accumulating the web-like material sup-
plied by said second reel prior to splicing it to the material coming from the reel that is run-
ning out. ﬂ

The accumulator member can limit itself to receiving the web-like material and
holding it, cutting it after splicing is performed, so that the initial portion of the web-like
material of each reel is then recouped by extracting it from the accumulator member. How-
ever, in a preferred embodiment of the invention, the accumulator member is reversible, in
the sense that the web-like material‘temporarily accumulated during the splicing phase of
the two web-like materials coi;ning from the two reels can be fed, after splicing, to the pro-
duction line, from where it can be discarded together with the portion containing the splice.

The accumulator member-can be carried by the shuittle or can be arranged in 4 fixed
position on the unwinding station. In the' first case, a system that requires the operator to
anchor the free leading edge éf the web-like material could be adopted for the aceumulator
member. This is because this operation can be performed in total safety when the shuttle is
at the loading station. In the secondicase, the accumulator membert can, for example, be a
suction ' member, which does not require the coupling or fixing of the free leading edge of
the web-like material.:

In a possible and advantageous embodiment of the unwinder device, for each of the
feel supports provided in the unwinding station there are associated unwinding members
including, for each support, a central unwindihg member, which supplies the rotary motion
to the respective reel. The céntral unwinding member can be fdrméd, for example, by a
spindle or motorized tailstock ‘that 'ehgages in a hole of a tubular core around which the reel
is formed. In general, the term central unwinding member'is intended as an unwinder that

provides the unwinding motio;h through the spindle ¢f the reel.
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Alternatively, for each of the reel supports in the unwinding station there could be
an associated surface unwindli.ng member, comprising, for example, one or two unwinding
rollers carried by said supports and held in contact with the respective reel. As an alterna-
tive, unwinding members could be provided that act on the frontal surface of the reel, or
combinations of different types of unwinders.

For the object of achjeving optimal unwinding even of reels of large diameter
and/or with modest winding density, that is to say soft reels, a surface unwinding member,
which could act on the surfaép of the reel, carried on one or the other of the two supports
without distinction, could be pfovidcd to advantage in the unwinding station. With a device
of this type, each reel is unwound for the greater part of its length by the surfce unwinding
member, and only when it redches a reduced diameter will unwinding continue via the un-
winding member, preferably of a central type, associated with the respective support. The
surface unwinding member can also be used to advantage in the initial acceleration phase
of the reel before the two Web:’-like'materials are spliced.

In certain situations, it may be useful for the surface unwinding member to act on
the reel being unwound in combination and in a coordinated manner with the unwinding
member associated with the respective support. This is particularly appropriate when the
reel being unwound has a 1owﬁ\7sfinding density, because in this case there is the risk that the
unwinding torque applied exclusively via the surface unwinding member could provoke
reciprocal slippage of the turns of the material wound on the reel. To avoid this happening,
it could be advantageous to provide for the unwinding torque to bé supplied by the com-
bined effect of the surface unwinding member and the central unwinding member associ-
ated with the support of the reél.

The term surface unwinding member means any kind of system that applies rota-
tional torque to the reel'via a frictional force applied to its otlter cylindrical surface. It can
be composed of one or more r’hotbrized rollers or, preferable, by one or more belts held in
contact with the cylindrical surface of the reel. Surface unwinders of this type are known to
the experts in this field.

In principle, it would also be possible to provide two surface unwinding members,
associated with the two sﬂppd%ts"fot‘ the reels, but in accordarice With a preferred émbodi-
ment of the invention, a single surface unwinding member is provided, for reasons of coét,
bulk, and simplicity of construction and operation.

To simplify the transfer of the reels from the loading station or stations to the un-

winding station, it is advantageous to ensure that both’ supports for the reels are always
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brought in the same engagement position. In this way, each reel must always be transferred
from the shuttle to the same position inside the unwinding station, independently of which
of the two supports is desﬁnéd to engage it. For this purpose, the supports are advanta-
geously provided with a Variz}ble geometry, to avoid collision between the supports when
they change position in the pixase of substituting an empty reel with a new reel. The geo-
metrical configuration is cha]@ged when the support passes from the release position of an
empty reel to the engagement ;position ofa hew reel.

The supports can each include one or two arms, including a main body and an end
that is mobile with respect to "ithe main body and carrying a gripper device for the reel. The
mobility of the end carrying the gripper device confers the possibility of changing the geo-
metric set-up of the support. Eor example, the end carrying the gripper device can provided
with a translational motion orj can be telescopically extensible. In a preferred and particu-
larly simple embodiment, the movement is an oscillatory motion around an axis integral
with the body of the respectixfze arm. The gripper device can be composed of a spindle or
tailstock that is inserted into the axial lole of a windihg core, or a chuck that externally
grips an axial shaft of the reel. The possibility of the gripper device having a different con-
figuration is not excluded, for example it could be composed of a jaw that grips an idling
support running onto a shaft or spindlé of the reel. -

When the gripper dex%ic‘:es consist of spindles or tailstocks it is advantageous for
them to be provided with an axial movement of insertion and extraction from the reel.

To simplify the insertion  operations of new reels of web-like material in the un-
witiding station When the pte\%i'OuS reel is 'still in the supply phase, a deviator mémber could
be provided to advantage in Said unwinding station, which deviates the path of the web-
like material supplied by the reel that is nearly empty to allow the insertion of a new reel in
the unwindirig station without impediment.

In order to prepare the free leading edge of a new reel while the shuttle is at least
partially outside of unwmdmg station, said' shuttle may include at least a retainer member
for the free leading edge of th':e' web-like material of a reel placed on said shuttle. Advanta-
geously, in the unwinding station a guide roll can be provided for the web-like material in
the supply phase. In ‘order to avoid this hindefing the insertion of new réels carried by the
shuttle, the latter can be ‘pr’ovided with members that define a path for free leading edge of
web-like material, extending from the retainer member to the reel, which passes over the
position of the axis of said guide roll.

In accordance with aisecond aspect, the object of this invention is to provide a
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method of feeding a web-like material to a downstream production line that permits the
rapid and reliable substitution of empty reels with new reels of web-like material, so as to
ensure substantially continuous production on the line downstream of the unwinder.
" This object is achieved with a method comprising the following phases:
- arranging a first reel in an unwinding station,
- *  engaging the first reel o’h a first suppért associated with first unwinding members,
- supplying a first web-like material from the first reel to the processing line,
- placing a second reel with a second web-like material in said unwinding station,
- engaging the second reel on a second support associated with second unwinding
members,
- making the second reel: rotate, unwinding an initial portion of the second web-like
material from it,
- splicing the first and the second web-like materials together when the speeds of the
two web-like materials are substantially the same.
Further advantageous characteristics and embodiment of the method and the device
in accordance with the invention aré indicated in the attached claims and will be described
in the following with reference to a specific example of embodiment.

Brief description of drawings

The invention will be better understood following the description and the enclosed
drawings, which illustrates a practical, non-limitative embodiment of the invention. In par-
ticular, in the drawings:

figures 1A-1K show side views of the unwinding station in a series of successive
positions during reel changing,

- figure 2 shows a'p‘la‘n‘i view, partially sectional along II-IT of figure 1A, with paits
removed, |

figure 3 show a laterai view, partially sectional along ITI-III of figure 4, of the shut-
tle separately from the unwmdmg station,

figure 4 shows a plan view along IV-IV of figure 3,

figures 5A and 5B Sh(;W a lateral view one of the means of support for the reels in
two different positions,

figure 6 shows a sectional view along VI-VI of fig. 5B of one of the means of sup-
port of the reel,

figures 7A and 7B show an enlarged schematic lateral view of the splicing device

and the accumulator member, in two different positions during splicing of the two web-like
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materials coming from the two reels, and
figures 8A and 8B show an enlarged schematic lateral view of a modified embodi-
ment for the accumulator member in two different conditions.

Detailed description of the preferred embodiments of the invention

The unwinder device:in accordance with the invention, generically indicated by
reference 1, in the illustrated example includes a loading station 3 arranged at the side of
an unwinding station 7. A shuttle or carriage 9 (see figure 2 in particular) is provided with
reciprocating translatory motiion in the directions of the double arrow 9 for moving be-
tween the loading station 3 and the unwinding station 7. With specific reference to the plan
view in figure 2, by moving the shuttle 9 to the right it can transfer the reel B2 to the un-
winding station 7.

As can be seen in figures 3 and 4 in particular, where the shuttle 9 is shown sepa-
rately from the other members of the unwinder device, the shuttle has a structure or frame
11 equipped with wheels 10 driven by a motor 12 that provides motion in the directions of
the double arrow 9. On the frame 11, support belts 15 with a V-shaped arrangement are
provided to create a support cradle for the reels. Each reel placed on the shuttle 9 is ori-
ented with its own axis parallel to the direction of movement of the shuttle 9 itself. A re-
tainer member is associated with the support cradle for the free leading edge of every reel
each time one is placed on the shuttle, this member indicated as a whole by reference 17 in
figure 4. The retainer member 17 has a pair of sides rigidly bound to the structure or frame
11 of the carriage or shuttle 9, approximately shaped like an inverted V, and indicated by
references 19 and 21. As can be seen in the enlargements of figures 7A and 7B in particu-
lar, a bar 23 runs between the sides 19 and 21 parallel to the direction of movement of the
shuttle 9 and which has an edge destined to facilitate the straight cutting of the leading
edge of the web-like material wound on each reel placed onboard the trolley or shuttle 9.

The bar 23 is applied close to the lower ends of the respective, substantially vertical
arms of the sides 19 and 21. These substantially vertical arms are connected at the top to an
inclined arm'integral with 'the{ frame'11 of the'shuttle 9. In the zone of convergence, corre-
sponding to the vertex of the inverted V, the two sides define an empty space for purposes
that will be shortly become clear. A pivot axis 25 passes slightly below tﬁe zone of con-
vergence of the two arms forming'the sides 19 and 21, around which axis a pair of semicir-
cular members 27 and 29 associated to each side 19 and 21 rotate. Rollers or rods 31 and
33 are constrained to each palr of semicircular members 27 or 29. Respective cylinder-

piston actuators 35 and 37 are associated with the sides 19 and 21 for controlling the oscil-
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lation of the semicircular members 25 and 27 for purposes that will become clear in the
following. |

The vertical arms of the sides 19 and 21 carrying the bar 23 also support a suction
roll 24, motorized via a motof 26, the purpose of which will be explained in the following
in reference to the principle of operation of the unwinder device.

The unwinding statioﬁ 7 (see ﬁguré 1A in particular) includes a pair of vertical up-
rights 41 and 43 joined by a Iiorizontal tie beam 45. Inside this portal-like structure 41, 43
and 45, a space is delimited through which the shuttle 9 transits in its movement of trans-
ferring reels from the Ioadiné stations 3 and 5 to the unwinding station 7. Actually, each
upright 41 and 43 is double, ais can be seen in figure 2 in particular. Two arms, indicated as
a whole by reference 49, slide vertically on the double upright 41, defining a first support
for a first reel in the unwindirig position in the station 7. The two arms 49 are shown sepa-
rately in the enlargement in figure 6 and will be described in greater detail further on. A
similar pair of arms 51 is veréically mobile along the double upright 43 and defines a sec-
ond support for a second ree{l inside the unwinding station 7. The raising and lowering
movement of each pair of arms 49 and 51 is driven by respective motors 53 and 55, via
horizontal shafts 57 and 59. The shafts 57 and 59 transmit the drive via angle transmissions
and auxiliary shafts, each to épair of vertical threaded rods 60 for the arms 49 and 61 for
the arms 51 (see figure 2 in particular). :

The arms 49 are substantially identical to the arms 51 and therefore only the arms
49 will be described in reference to figure 6. Each of said arms has a pair of sides 65 con-
strained by a cross beam 67 that carries a nut screw 69 engaged on the respective threaded
rod 59. The sides 65 are integral with support plates 71 (see figure SA and figure 5B) car-
rying guide rolls 73 along the uprights 41. As can be seen in figure 6 in particular, at the
opposite ends of the sides 65 with tespect to the position of the rclls 73, shafts 77 are pro-
vided for each arm 49, with horizontal axes' A-A'around 'which the groups 79 oscillate,
each of which carries a respective spindle or tailstock 81, 83. The spindle-carrier or tail-
stock-carrier groups 79-can assume two positions, shown in figures 5A and 5B. In the posi-
tion shown in figure 5A, the axis of the'tailstocks 81 and 83, indicated by B-B and parallel
to the oscillation axis A-A of the tailstock-carrier groups 79, is above the oscillation axis
A-A. Conversely, in figure 5B, the axes B-B and A-A'are aligned on a horizontal plane.
This ‘position is defined by a ﬁxed"stop 85 integral with the sides 65 and by a mobile stop
87 integral with the respective tailstock-carrier group 79. The oscillating movement of the

tailstock-carrier groups 79 is controlled by a respective cylinder-piston actuator 89 carried
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by each arm 49 (figures SA and 5B).
As can be seen in the cross section of figure 6 in particular, the tailstock 81 is freely
mounted on a sleeve 91 sliding inside the tailstock-carrier 79 and the translatory motion of

which along the axis B-B of the tailstock itself is driven by a motor 93 via a rack and pin-

- jon transmission 95 and 97.. A similar arrangement, indicated with the same reference

numbers, is provided for driving the translatory motion of the sleeve 92 of the tailstock 83
along its own axis. However, to the contrary of tailstock 81, the tailstock 83 is not idle, but
driven in rotation around its own axis by a motor 99 and transmission including a first belt
101, a pulley 103 on the A-A ‘Iaxis, a second pulley 105, a second belt 107 and a pulley 109
fitted on the axis of the tailstock 83. :

Between the two elements forming the double upright 41, a surface unwinding
member, indicated as a whole by reference 110, is arranged for the purpose (as will be de-
scribed in greater detail further on), of unwinding the reels of web-like material for a sig-
nificant part of the unwinding cycle, possibly in combination with the central unwinding
members associated with the two reel support arms. The surface unwinding member 110
includes oscillating arms 111 hinged around a horizontal axis 113 parallel to the direction
of translation of the shuttle 9. The surface unwinding member 110 is substantially removed
from the view in figure 2 for drawing clarity, but is clearly illustrated in figures 1A-1K.
The pair of oscillating arms 111 carries three rolls 114, 115 and 116 with paralle] axes that
are also parallel to the axis of oscillation 113 of the arms 111, around which belts 117 are
run to form the means of transmission of the unwinding motion to the reels. A guide roll
116, coaxial with the axis of oscillation 113 of the arms 111, is driven in rotation by a belt
119 that is driven by a miotor 1211} The oscillatory movement of the arms 111 is imparted
by a cylinder-piston actuator i-23;whi1e the. tension of the bélts 117 is controlled by a-cyl-
inder-piston actuator 125 carfied by the arms 111, hinged at one end to said arms 111 and
at the other end to auxiliary arms 112 carrying the transfer roll 114 and hinged'around an
axis of oscillation 112A- carried by the arms 111. The tensioning of the belts 117 and the
movement of the arms 111 aré controlled using known ‘methods and are not described.

A collection device 131 for empty reels can be moved along the tie beam 45, in the
directions indicated by the do;'uble ‘arrow f131. The collection device 131 has ‘a vertically
mobile cradle 133 which can move in the directions indicated by the double arrow 133 be-
tween two' end positions sho% in figures 1A and 1B for discharging empty reels onto a
conveyor 135 or other removal device. The'collection device 131 and the respective cradle

133 also have a horizontal movemerit up to'the position shown in figure 1K.

'
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A pair of curved oscillating arms 139 is hinged on the tie beam 45, around an axis
137, parallel to the direction of translation of the shuttle 9. The opposite ends of the arms
139 in correspondence to thos"e hinged on the tie beam 45, support a roll 141 (possibly mo-
torized) destined to make coﬁtact with the web-like material to deviate the path thereof
during the phases of changing a reel that has almost run out with a full reel, as will be de-
scribed in detail further on. Tﬁe curved arms 139 form a loop so as to encircle the axis of a
reel that is running out.

On the side of unwinding station 7 outputting the web-like material, there is a guide
roll 143 (see figs. 7A and 7B in particular), to which the web-like material unwound from
the reel is transferred. The roll 143 can be idle or motorized. Along the path of the web-
like material supplied from the unwinding station, downstream of the guide roll 143, a
splicing device is provided, indicated generically and as a whole by reference 151, the
function of which is that of sﬁlicing a web-like material coming from an almost empty reel
to the web-like material coming from a new reel waiting and destined to substitute the one
running out. The splicing device 151 includes a counter-pressure roll 153 with which roll-
ers 155 and 157 of two respective ply-bonding groups 159 and 161 cooperate. The rollers
155 oscillate around an axis'163 parallel to thé axis of the counter-pressure roll 153 and
press against the latter under the effect of a pusher member consisting, in this example, of
pressure bellows 165. The rollers 157 oscillate around an axis 167 under the force of the
pressure bellows 169 or another pusher member. The ply-bonding groups 159 and 161 are
known per se and operate ‘in\the known manner, and so do not require any additional de-
scription’in this context. ‘

An interruption member 171 is arranged above the splicing device 151 for cutting
the web-like material coming from the reel that is running out after splicing with the web-
like material coming from a new full reel. In the illustrated example, the interruption de-
vice 171 consists of 2 bar 173 carrying a toothed blade 175 and constrained by a pair of os-
cillating: arms 177. The osciilatibﬁ‘of the arms 177 around the axis' 6f oscillation 179 is
controiled by a cylinder-piston actuator'181.

The operation of the :unwinder device that has been described up to this moment
will now be illustrated with Qpeciﬁc reference to the series of figures 1A-1K. In figure 1A,
the support formed by the two parallel arms 51 is in a raised position on'the double upright
43, which will be indicated és the release position. The tailstock-carrier groups 79 associ-
ated with the two arms 51 are orientéd in a manner such that'the-axes B-B of the tailstocks

are located above the axis A"—A of oscillation of the tailstock-carrier groups themselves.



10

15

20

25

30

WO 2004/080867 PCT/IT2004/000090
-13 -

The pair of arms 49 forming the other reel support is situated in a lowered p;osition on the
~ double upright 41.

B1 indicates a first reel from which a first web-like material N1 is unwound for
feeding a downstream production line, generically and summarily indicated by L. The po-
sition of the arms 49 is such that the reel being unwound Bl is slightly raised from the
shuttle 9, which has been inserted in the space delimited by the uprights 41 and 43 to bring
the reel B1 into the correct pdsition for being grasped and raised by the arms 49 and by the
tailstocks they carry. The surface unwinding member 110 is kept with its own belts 117 in
pressure coﬁtact with the external surface of the reel B1 and the motor 121, driving the
belts 117 in rotation, provokes the rotation and thus the unwinding of the reel B1 to supply
the web-like material N1. The;: rotation can also be controlled in conilbination with the cen-
tral unwinding member associated with the arms 49, i.e. via motor 99. This is particularly
advantageous when the reel has a low density. '

The collection device 131 is at the extreme left (in the drawing) of the tie beam 45,
i.e. on the other side from where the web-like material is supplied to the processing line L.
The cradle 133 of the collection device 131 is in the lower position, for releasing an empty
reel, indicated by B0, onto the conveyor 135. The latter can be formed, for example, by a
series of rubber wheels or the like.

' In figure 1B, the axis of reel B1 in the supply phase is still in the same position of
figure 1A, i.e. in the position defined by the axis B-B of the tailstocks 81 and 83 of the
support formed by the arms 49. The surface unwinding member 110 has rotated in a
clockwise direction with respect to the previous figure in order to remain in contact with
the reel and to continue to transmit the necessary torque for unwinding it. The curved arms
139 have rotated, with r'especf to the previous figure, in an-anticlockwise direction, while
the cradle 133 of the collection device 131 has been brought to'a raised position, directly
beneath the tie beam 45.

In the unwinding phase illustrated in figures 1A and 1B the torque for maintaining
the reel B1 in rotation can be supplied solely by the surface unwinding member 110, or
also in combination with the central unwinding member constituted by the motorized tail-
stock’ 83. For‘example, in a known 'manner; torque could be applied via a surface unwind-
ing system and also via a cer'ltral unwinding system, these being coordinated to optimize
the conditions of unwinding. For particularly small and/or particularly compact reels it is
also possible to imagine using directly and exclusively the central unwinding system via

the tailstock 83, thereby eli'm‘iﬁating the surface unwinding member 110.
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Already in this phase,: the shuttle 9 that has brought the reel B1 to the unwinding
station 7 can be transferred to the loading station 3, to receive a new reel which shall be in-
serted in the unwinding statién in the successive cycle. It can thus be appreciated that the
shuttle does not necessarily have to be a double one, as in traditional machines, although
the possibility is not excluded. In the successive figures, the shuttle 9 is always' shown in
the same position, but it should be understood that it could have been removed from the
unwinding station. .

Figure 1C shows the start of the phase of exchanging reel B1 that is running out
with a new reel B2, which mﬁst be inserted by the shuttle 9. The insertion takes place with
a translational movement of the shuttle 9 in the direction orthogonal to the plane of the fig-
ure. The surface unwinding member 110 has been made to swing in the anticlockwise di-
rection to move it away from the reel B1. In this phase the reel B1 is kept in rotation only
by the motorized tailstock 83; to continue sui)plying the web-like material N1 in a substan-
tially continuous manner to the downstream production line. The pair of arms 49 has
started to move upwards towards the tie beam 45.

In the successive figure 1D'the pair of arms 49 has reached the position of maxi-
mum lift, also designated as the release position, because in this position (after the web-
like material wound on the reel B1 has run out) the tailstocks 81 and 83 will be extracted
from the central axis of the empty reel to release it to the collection device 131. The pair of
curved arms 139 has been rotated to bring it into the angular position illustrated in figure
1A. The distance between the two curved arms 139 is greater than the width of the web-
like material wound on the reel so that they can be brought close to the axis of the reel it-
self. In this position, all of the space between the uprights 41 and 43 is free and the shuttle
9 can transit for inserting in this space a new reel destined to substitute the reel B1 in the
phase ﬂof running out. In fact, the path of the web-like material N1 from the reel B1 to the
transformation line has been deviated by the action of the oscillating curved arms 139, the
function of which is exactly that of moving the web-like material being supplied away
from the space in'which a ne\;V'reel must be inserted.

As can be seen in figire 1D, thanks to the fact that the tailstocks 81 and 83 of the
pair of arms 51 are made to swing in an clockwise direction around the axis A-A to bring
their axes B-B into vertical alignment above the axis A-A, the rising motion of the arms 49
does not cause collision b‘etw'een the tailstocks of the two pairs of arms 49 and 51. The reel
B1 does not collide with the ’gailstockﬁ of the arms 51 as the latter are in an axially retracted

position, i.e. at maximum reciprocal distance. In this position, the distance between the
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tailstocks is greater than the height, i.e. the axial length, of the reels handled by the un-
winder device.

Figure 1E shows the device in the same conditoin as the previous figure, but after
tﬁe translation of the shuttle 9 that has brought a new reel, indicated by B2, between the
uprights 41 and 43, and on which a second web-like material indicated by N2 is wound.
The free leading -or head edgé of the web-like material N2 has been trimmed and prepared
while the reel was in the loading station 5 or 3. As previously mentioned, for trimming the
web-like material a bar 23 is f)rovided that constitutes a guide for the cutting blade or other
cutting tool used by the operétor for creating a clean edge on the web-like material. This
edge is then fixed to the roll 24. As mentioned, this can be a suction roll, for holding the
free edge of web-like material. The semicircular members 27 and 29 are in the position
shown in figure 1E in order tb support the initial section of the web-like material above the
fixed-axis guide roll 143. This permits the shuttle 9 to travel from the loading position to
the unwinding position without the web-like material prepared on it interfering with the
guide roll 143. Once the reel B2 has reached the position in figure 1E, the semicircular
members 27 and 29 can be returned to the retracted position shown in figure 7A, so that the
web-like material N2 rests on the guide roll 143.

In the following ﬁguré 1F, the pair of arms 51, forming the second support for the
reels in the unwinder device has been brought into the lower position on the uprights 43.
This position is also called the engagement position, because it is the position in which the
reel is engaged by the tailstocks. The tailstock-carrier groups 79 have been made to swing
in the anticlockwise direction to bring the axes of the tailstocks 81 and 83 associated with
the arms 51 into a position horizontally aligned with the axis A-A of oscillation of the tail-
stock-carrier groups' 79. Inthis condition, the axis B-B of the two tailstocks 81 and 83 car-
ried by the arms 51 is in the 'same position in Which the''aXes of the' tailstocks 81 ‘and 83
carried by the arms 49 were in the previous phase of taking the reel B1 from the shuttle 9.
This allows just a translational movement to be given to the shuttle 9 in the direction or-
thogonal to the plane of the figure. Alternatively, if changing the geometric set-up of the
tailstocks with respect to the arms 49 e 51 that cari'y them were not contemplated, it would
be possible to arrange these arms at a reciprocal distance sufficient to avoid collisions, and
give an additional translatiorilal movement to the reel insertion: system, for example by
equipping the shuttle 9 with a slide providing a movemerit orthogonal to the insertion and
extraction direction of the shuttle 9 with respect to the unwinding station 7.

In figure 1G the pair of arms 51 has been slightly raised to bring the axis of the reel
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B2 into the same position assumed in figure 1A by the axis of reel B1. In this way, as reel
B2 has lost contact with the support belts 15 provided on the shuttle 9, it is possible to start
rotation of the reel B2.

As can be seen in figure 1H, at this point the surface unwinding member 110 is _
made to swing in the clockwise direction to bring the belts 117 into contact with the outer
cylindrical surface of the reel'B2, to start the unwinding of the reel itself. The motor 121 is
started with a suitable acceleration ramp and starts to make the reel B2 rotate. It is angu-
larly accelerated until the speed of the web-like material N2 (and thus the peripheral speed
of the reel) reaches the feed speed of the web-like material N1 coming from reel B1. The
feed speed of the web-like material N1 can be temporarily reduced if appropriate.

The time necessary for bringing the peripheral speed of the second reel B2 up to the
peripheral speed of the first reel B1 is relatjvely short. The web-like material N2 that is
supplied by the reel B2 in this phase is collected around a motorized roll 24 to which the
leading edge of the web-like material has been attached beforehand. To that end, the motor
26 is operated, the speed of which is suitably controlled according to the peripheral speed
of the reel B2. Before performing the splicing of the web-like material N2 with the web-
like material N1; said two materials pass through the rollers 155 of the ply-bonding group
159 and the counter-pressure roll 153, which also serves as a guide and idle roll for the
web-like material fed to the downstream production line, before these two elements are
pressed against each other.

In the successive figure 11 the splicing phase of the web-like material N1 coming
from the almost empty reel Bl with the web-like material N2 ‘coming from the reel B2 is
shown. To this end, the ply—b;)nding groups 159 and 161 are operated to bring the respec-
tive rollers 155 and 157 to press against the counter-pressure roll 153. The position taken
by these members in this phase is illustrated in figure 7A. The two series of ply-bonding
rollers 155 and 157 splice under pressure the two web-like materials, which are fed in par-
allel and at the same speed.

As part of the web-like material N2 was wound around the roll 24 duting the phase
of acceleration of the reel Bi, to automatically retrieve this portion of web-like material,
brice the aboVe-desctibed splicing ‘opetation: has conifieniced via 'the’ ¢loste '6f the ply-
bonding groups it is possible to slow down and then invert the direction of rotation of the
motor 26 and the roll 24 to output the-head of the web-like material N2 to the transforma-
tion line L together with the web-like material N1 still in the phase of supply from the reel
B1 and the web-like material N2 béing unwound from the reel B2. This situation is shown



10

15

20

25

30

WO 2004/080867 PCT/IT2004/000090

-17-

in detail in figure 7B.
At a suitable moment in this phase of operation, the web-like material N1 coming
from the first reel B1 is cut via the interruption member 171. The cutting or interruption

phase of web-like material coming from the almost empty reel Bl is shown in figure 1J.

_ After the start of the splicing operation and up to the passage of the tail of the web-like ma-

terial N1 and the head of the material N2 through the splicing device 151, a material
formed of three layers is fed from the splicing device 151, i.e. the web-like material N1
and the web-like material N2}doubled. After the passage of the head of the web-like mate-
rial N2 that detaches itself from the roll 24 and the tail of the web-like material N1 through
the nip formed by the counter-pressure roll 153 and the ply-bonding rollers 157, at the out-
put of the splicing device 151 there will again be material composed of a single layer only,
i.e. the web-like material N2, that starts the regular feed to the downstream converting line.
The section in which the splice was formed will be discarded downstream by known sys-
tems and recycled. |

In the successive figure 1K it is shown how the collection device 131 retrieves the
empty reel B1 that is released by the tailstocks 81 and 83 on the cradle 133. The collection
device then moves to a position similar to that in figure 1A, with the cradle 133 in the low
position for discharging the residue of the reel B1.

As can be seen compéring fignres 1A and 1K, the supply of the web-like material
N2 continues with the unwinder device in a setup substantially symmetrical to that shown
in figure 1A. When the reel B2 runs out, the device will perform a substitution cycle sub-
stantially symmetrical to that described, where the arms 49 and 51, with the respective -
members that they carry, will perform partially inverted operations with respect to that de-
scribed above.

From the above, it will be appreciated that the above-described unwinder device is
capable of pérforming the substitution of an-almost empty reel with 2 new reel and splicing
the web-like material coming from the almost empty reel with the web-like material com-
ing from the new reel without halting supply to the downstream production’ line and also
retrieve all of the web-like material unwound from the new'reel during the splicing phase,
for simplifying the recycling operations: No residues of web-like material remain on the
shuttle 9. The portion of web-like material N1 partially unwound from the emptied reel B1
(between this and the interruption device 171), is recovered around ‘the tubular core of the
réel Bl by inverting the direction of rotation of the tailstock 83 of the respective pair of

arms 51, such that it cannot hamper unloading operations.
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As the reel Bl that is running out must be slowed down until it stops after the cut-
ting of the web-like material N1 has been performed, this continues to be unwound for a
certain length until the direction of rotation of the reel B1 is inverted to permit its retrieval.
To avoid this residual portion of web-like material N1 interfering with other members. of
the machine, and in particular with the members of the splicing device, a collection ele-
ment is advantageously provided, in the form of a curved surface 172 or other system of
containment.

The usage of two ply-bonding groups 159 and 161 as described above ensures that
on the portion of material where the splice is made between the web-like materials N1 and
N2 there are no free edges thét can hamper the feeding of the material itself. In fact, when
the first ply-bonding group 159 closes to make the splice, a ply-bonding spliced zone be-
tween the two web-like materials N1 and N2 starts to be created. Without the second ply-
bonding group 161, the portion of web-like material temporarily accumulated on the roll
24 would simply be dragged by the material after splicing, remaining free with the risk of
running astray. The presence of the second ply-bonding group makes sure that this portion
of web-like material N2 is caused to adhere by ply-bonding to the material that advances in
a controlled and not a free manner to the downstream converting line L. The second ply-
bonding group also guarantees a more reliable splicing of the layers, exerting sufficient
traction on the portion of material temporarily wound and accumulated on the roll 24, to
facilitate retrieval.

The particular arrangement of the roll 24 for the temporary accumulation of the
web-liké material N2 coming from the reel B2 downstream of the position of the first ply-
bonding group 159, i.e. of the zone in'which the ‘web-like matetials N1 and N2 'are spliced,
allows the second reel B2 toﬂ be accelerated significantly before performing the splicing,
and thus essentially of not excessively reducing the feed speed of the web-like material. At
the same time, contrary to known devices, it is not necessary to have a large distance be-
tween the splicing members and the position of the reels being unwound. As can be ob-
served in the drawings, the splicing occurs in a position very close to the reels and this
permits better control of the web-like material and greater compactness of the production
line.

From that described above, it is also clear that one of the advantages of the device
in this embodiment is represeilted by the possibility of retrievirig, without manual interven-
tion, the head of the web-like material of the new reel that will substitute the empty reel.

This requires the utilization of the motorized roll 26.
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However, other conﬁgurations are also possible for realizing an accumulation
member for the initial portion of web-like material coming from the new reel. An alterna-
tive configuration is illustrated in figures 8A and 8B. The same or equivalent parts to those
of the previous figures (in particular figures 7A and 7B) are indicated with the same refer-
ence numbers. In this case, the roll 24 and the respective motor 26 are absent and the bar
23 is hollow and equipped with suction slots or holes that hold the head of the web-like
material N2 in the preparatioh phase until the respective reel B2 is inserted inside the un-
winding station 7.

During the acceleration phase of the reel B2, the initial portion of web-like material
N2 is sucked inside a chamber 200 provided in the unwinding station 7. Thanks to a suc-
tion-pipe 202, the pressure inside the chamber 200 is slightly less than that of the atmos-
phere. Suction through the hollow bar 23 is interrupted. The web-like material that in the
previous example of embodiment was wound around the roll 24 thus accumulates in the
chamber-200. To avoid the Wéb'—like material that accumulates in the suction chamber 200
from obstructing the suction, a basket 204 is placed inside the chamber to hold the web-
like material.

Once the splicing of the two web-like materials is completed, the suction inside the
chamber 200 can be interrupted and all of the material that has accumulated is retrieved as
shown in figure 8B in a similar manner to that previously described for the material tempo-
rarily wound around the roll 24.

With this arrangement, or with that which uses the roll 24, a temporary accumula-
tion of web-like material is realized, Which will subsequently be fed to the production line,
and included on the roll containing the splice between the two layers. This roll is destined,
in any case, to be recycled. In this way, the need'to remove web-like material dross from
the unwinding station 7 or the shuttle 9 by hand or with other systems is‘avoided.

‘Tt is understood that the drawings only show possible embodiments of the inven-
tion, which' ¢an vary in form and ‘Arrangement without howéver-departing from the scopé
of the concept underlying the invention. Any reference numbers in the attached claims are
provided only in order to facilitate the reading of the claims reference being made to the
foregoing description and the enclosed drawings, and do not limit the scope of protection

of the claims.



10

15

20

25

30

WO 2004/080867 PCT/IT2004/000090

-20-

Claims

1. An unwinder device for unwinding reels of web-like material (N1, N2)
comprising an unwinding station (7), with unwinding members for unwinding said reels
and a splicing device (151) for splicing together web-like materials (N1 and N2) coming
from a first reel (B1) and ﬁém a second reel (B2), wherein in said unwinding station at
least two supports (49; 51) are arranged for respective reels of web-like material, associ-
ated with respective unwinding members (83 99), said supports being constructed and ar-
ranged to simultaneously support two reels being unwound, during at least one phase of
unwinding, and each of said supports being arranged and constructed for loading a new
reel in an engagement position, supporting it during unwinding and discharging it in a re-
lease position.

2. A device according to claim 1, wherein said engagement position and said
unloading position are mutually distinct.

3. A device according to claim 1 or 2, including a shuttle (9) mobile along a di-
rection of translation between at least one loading station (3) and said unwinding station
.

4. " A’ device according to claim 3, wherein said shuttle carries members for the
support of a single reel and moves between a single loading station and said unwinding sta-
tion in a direction parallel to the axis of the reels.

5. An unwinder device according to one or more of the previous claims,
wherein said unwinding membeis and 'the suppotts are ‘controlled in a'manner such that
while the unwinding members associated with a first one of said two supports maintain a
first reel (B1) of a first web-like material (N1) in'rotation in the supply phase, a second reel
(B2) of a second web-like material (N2) is engaged by the second of said supports and
made to rotate.

6. An unwinder device according to one or more of the previous claims,
wherein the splicing device (151) is arranged and controlled for splicing together a first
web-like material (N1) comiﬁg from 4 first reel (B1) carried by a first of said supports (49
or 51) and a second web-like material (N2) coming from a second reel (B2) carried by a
second of said supports when thie peripheral speed of said two'reels ‘is substantially the
same. -

7. A device according to one or more of the previous claims, wherein each of
said supports (49 and 51) has an engagement position in which the reel is engaged by said

supports and a main unwinding position, distinct from the engagement position, in corre-
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spondence of which the major part of unwinding of the reel takes place.

8. An unwinder device according to one or more of the previous claims, in-
cluding at least one accumulator member (24; 200) for accumulating the web-like material
(N2) supplied by said second reel (B2) before it is spliced to said first web-like material
(N2).

9. An unwinder device according to claim 8, wherein said accumulator mem-
ber (24; 200) is reversible, and returns the web-like material accumulated after splicing be-
tween the first web-like material and the second web-like material.

10. An unwinder device according to claims 3 and 8 or 3 and 9, wherein said
accumulator member is carried by said shuttle (9).

11. An unwinder device according to one or more of claims 8 to 10, wh:erein
said accumulator member inciludes at least one roll (24) to which the free leading edge of
said second web-like material (N2) is anchored, the second web-like material winding it-
self around said roll when the second reel (B2) is made to rotate and before the second

web-like material is spliced to the first web-like material.

12, A device according to claim 11, wherein said roll (24) is motorized.
13. A device according to claims 11 or 12, wherein $aid roll (24) is a suction
roller.
14. An unwinder d'évice according to one or more of the claims 8 to 10, wherein

said accumulator member includes a suction chamber (200). .

15. An unwinder device according to one or more of the claims §, 9, 11 or 14,
wherein said accumulatc')'r'mefnber is permanently arranged in the unwinding station.

16. An unwinder device according to one or more of the claims 8 to 15, wherein
during splicing of the first web-like material and the second web-like material said accu-
mulator member is downstream of the initial splicing zone between said first and second
web-like materials with respect to the féed direction of said web-like materials.

17. An unwinder device according to one or more' of the previous .claims;
wherein said unwinding members (83, 99) include, for each support (49, 51), a central un-
winding member, which provides the rotatiorial motion to the respective reel.

18. An unwinder '(:ievice according to one or more of fhc previous claims,
wherein in said unwinding sta’ition (7) a surface unwinding member (110) is arranged.

19. An unwinder device according'to claim 18, wherein said unwinding mem-
bers (83, 99) associated With‘;said supports (49, 51) and said surface unwinding member

(110) are arranged and controlled in such a way that while a first reel (B1) in output and
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supported by the first of said supports is maintained in rotation by the unwinding members
associated with said first support, said surface unwinding member and/or the central un-
winding member of the second of said supports start to rotate a second reel (B2) carried by
the second of said supports (49, 51).

20. An unwinder ;device according to one or more of the previous claims,
wherein said supports (49, 51) each include at least one arm, mobile from said engagement
position to said release positi(:)n,v the geometric configuration of said arms being changeable
to permit said two supports to exchange positions.

21. An unwinder device according to claim 20, wherein each of said at least two
arms includes a main body (65) and an end (79) that is mobile with respect to said main
body and carries a gripper device (81 and 83) for the respective reel.

22, An unwinder device according to claim 21, wherein the arms and the grip-
per devices are constructed and arranged such that in said engagement position the gripper
devices of both the arms are aligned on the same position for gripping the reel, correspond-
ing to the position of the axis: of each reel transported by said shuttle (9) in said unwinding
station (7).

' 23. ' An unwinder device according to claims 21 or 22, wherein said mobile end
(79) of each support oscillates with respect to the body of the respective arm between an
extracted position for gripping the reel and a retracted position.

24. An unwinder device according to one or more of the claims 21 to 23,
wherein said gripper devices each include at least one tailstock (81 and 83).

25. An unwinder device according to claim 24, wherein at least one tail'stéck for
each of said two supports is motorized. |

26. *© An unwinder device according ‘to one or more of the previous claims,
wherein each of said supports moves vertically from said engagement position to said re-
lease position.

217. An unwinder device according to one or more of the previous claims,
wherein each of said'suppoits includes a pair of parallel arms (49, 49; 51, 51), each
equipped with a gripper device (81 and 83) for the respective reel.

28. An unwinder device according to at least claim 26, wherein said tailstocks
(81, 83) are provided with an,‘axial insertion and extraction movement on the reel.

29. An unwinder device according to one or more of the previous claims, in-
cluding a deviator member (139) in said unwinding station (7), which deviates the path of
the web-like material supplied by a first reel in the supply phase to permit a second reel to

' IR
i
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be inserted in said unwinding station.

30. An unwinder device according to one or more of the previous claims,
wherein in said unwinding station (7) two uprights (41 and 43) are -arranged along which
said supports (49, 51) can move, a space between the two uprights for the passage of said
shuttle (9) being provided.

31. - An unwinder device according to claims 29 and 30, wherein said uprights
are connected by a tie beam k45) and wherein said deviator member (139) is oscillatingly
hinged to said tie beam.

32. An unwinder device according to claims 29 or 30 or 31, wherein said devia-
tor member includes a curved oscillating arm, hinged at one end to an axis of oscillation
and with the opposite end contacting the web-like material to deviate its path, and wherein
between said two ends the arm forms a loop that surrounds the axis of the reel, the web-
like material of which is deviated by said oscillating arm.

33. A device according to claim 32, wherein said deviator member includes a
pair of arms between which a.contact roller for the web-like material is supported.

34. A device according to claim 33, wherein said contact roller is motorized.

- 35, An uhwinder dévice ‘dccording to one or ‘more of the previous claims,
wherein in said unwinding station a device is provided for collecting and discharging

empty reels alternately from one and the other of said supports.

36. An uwnwinder device according to claims 31 and 36, wherein said collection
device (131, 133) is mobile along said tie beam (45).
37. An unwinder device according to claims 35 or 36, wherein said collection

device (131, 133) includes a cradle (133) on which empty reels are deposited.

38. A device according to claim 37, wherein said cradle is provided with a ver-
tical motion for discharging empty reels onto a conveyor'(135).

39. An unwinder device according to one or more of the previous claims,
wherein said shuttle includes at least one retainer member (24, 23) for the free leading edge
of web-like material (N1; N2) of a reel (B1; B2) positioned on said shuttle.

40. An unwinder device according to claim 39, wherein in said unwinding sta-
tion a guide roll (143) for the web-like material is arranged, the axis of which is parallel to
the direction of motion of saicil shuttle (9), and wherein on said shuttle a path is defined for
the initial portion of said web-like material extending from said retainer member to the
reel, which passes over the position of the axis of said guide roll.

41. ° - An unwinder device according to claims 39 or 40, wherein said retainer

TN , . . R |
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member (23) is a suction meﬁber.

42, An unwinder device according to claims 11 and 39 or 11 and 40, wherein
said retainer member is associated with said motorized roll (24).

43, An unwinder device accord;ing to one or more of the previous claims,
wherein in said unwinding station a web-like material interruption member (171) is ar-
ranged. 4

44, A device according to one or more of the previous claims, wherein said
splicing device is double.

| 45. A device according to claim 44, wherein said splicing device includes two
ply-bonding groups (159, 161) arranged in series along the path of the web-like material.

46. A method for continuously feeding a web-like material from reels being
unwound to a processing line,' comprising the following phases:

- placing a first reel (Blj in a loading poéition,

- engaging said first reel (B1) on a first support (49) associated with first unwinding
members (83, 99),

- supplying a first web-like material (N1) from said first reel to the processing line,

- placing a second reel (B2) with a second web-like material (N2) in said loading po-

" sition, '

- engaging said second reel on a second support (51) associated with second unwind-
ing members (83, 99),

- making said second reel (B2) rotate, unwinding an initial portion of the second
web-like material (N2) from it,

- splicing the first and the second web-like materials together when the peripheral
speed of said first and of said second reel are substantially the same.

47. A method acco;rding to claim 46, comprising the following phases: transfer-
ring said first reel from a lbaciing position to an unloading position distinct from the load-
ing position.

48. ° A method according to claim 46, comprising the following phases: transfer-
ring said first reel from the loading position to a' main unwinding position and from said
main unwinding positioﬁ to an unloading position distinct from said loading position.

49. - A method according to one or more of the claims 46 to 48, wherein said first
and said second web-like materials are brought into reciprocal contact when said first and
said second reel rotate at peripheral speeds that are substantially the same.

- 50. " A méthod accoiding to one or more of the claims 46 to 49, wherein said ini-
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tial portion of the second web-like material (N2) is accumulated by an accumulator mem-
ber (24, 200). |

51, A method according to one or more of the claims 46 to 50, wherein said ini-
tial portion of the second web-like material (N2) is temporarily accumulated and subse-
quently retrieved, supplying it to said processing line.

52. A method according to claims 50 or 51, wherein said initial portion of web-
like material is accumulated in a position downstream, with respect to the feed direction, of
the position in which the first ?and the second web-like materials are brought into reciprocal
contact for splicing.

- 53 A method according to one or more of the claims 46 to 52, wherein said
second reel is made to rotate While said first reel (B1) is maintained in rotation by said first
unwinding members (83, 99).

54. A method accotding to one or more of the claims 46 to 53, wherein said first
and second unwinding members are central unwinding members.

55. A method according to one or more of the claims 46 to 54, wherein said
second reel is made to rotate via a surface unwinding member (110) and/or via said second
unwinding member associated with the respective second support, while said first reel (B1)
is maintairied in rotation by the first unwinding member (83 and 99) associated with the
first support. | 4 |

56. A method according to one or more of the claims 46 to 55, wherein said first
reel is transferred from a loading position to a release position, and said second reel (B2) is
placed in the unwinding statibn in the loading position after said first reel has been re-
moved from said loading position.

57. A method according to one or more of the claims 46 to 56, wherein each of
said first and second supports are mobile between a reel loading position and a reel release
position, and wherein:

- said first reel (B1) is transferred by said first support to the release position,

- said second reel (B2) is engaged by said second support in the loading position,

- when said first web-like material (N1) hasbeen spliced to said second web-like ma-
terial (N2), the first reel is unloaded from the first support,

- said second support isi brought to said release position and said first support is
brought to said loading position for engaging a successive reel.

58. A method according to ‘one or more of the claims 46 to 57, wherein each of

said first and second supports are mobile between a re¢l loading position and a reel release
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position, and wherein:
- said first reel (B1) is transferred by said first support to the release position,
- said second reel (B2) is fifngaged by said second support in the loading position and
transferred to a main unwinding position where it is made to rotate,
- when said first web-like m:aterial (N1) has been spliced to said second web-like material
(N2), the first reel is unloaded from the first support,
- said second support is brought to said release position before tﬁe second reel runs out
and said first support is brought to said loading position for engaging a successive reel.
59. A method acco:rding to one or more of the claims 46 to 58, wherein said first
and second web-like materials are spliced by ply-bonding.
60. A method accoi‘ding to one or more of the claims 46 to 59, wherein said first

and said second web-like materials are spliced in two distinct points along the feed path.
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