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Description

The present invention relates to a re-reeling
machine for sheet material, such as paper or the like.

In particular, the re-reeling machines to which the
present invention refers unwind large rolls of sheet
material particularly paper, to produce a plurality of logs,
of a pre-established diameter, that are subsequently cut
cross-wise to the desired length, to obtain rolls of toilet
paper, kitchen paper or similar products.

The logs are normally made up on a tubular card-
board core.

The most widely used method at present is so-
called free winding between three rollers (EP-A-0 524
158). This means that the core is introduced, without a
support, into the cradle formed by three rollers with par-
allel axes, which set it in rotation, causing a web of
paper to wind onto it. Of the three rollers, two have sub-
stantially fixed axes, whilst the third, also called the
pressure roller has a mobile axis to allow the diameter
of the log being made up to increase and the log to be
discharged at the end of winding.

The three rollers turn at a constant speed, which is
normally that at which the paper is fed, during winding
of the log, whilst for discharge of the finished log and
introduction of the new core the most widely used tech-
niques rely on large variations in speed between the
rollers. These different roller speeds are necessary to
allow translation of the core between the insertion roll-
ers and translation of the log between the discharge roll-
ers.

These large variations in roller speeds, in some
cases to the point of stopping a roller, subject the
machine structure to considerable stresses, with the
resulting risk of breakage, and above all give rise to
uneven winding of the reel of paper.

The aim of the invention is to eliminate the above-
mentioned drawbacks, related to the variations in angu-
lar speed (r.p.m) of the rollers.

The aim is achieved by providing for at least one of
the three winding rollers to have a variable diameter.

In this way, the speed of the three rollers can be
maintained constant, obtaining a variation in the periph-
eral speed of at least one of them, as a result of the var-
iation in its own external diameter, thus causing
translation of the core in the winding cradle and/or dis-
charge from the cradle of the made up log.

The roller that works both during introduction of the
new core and during discharge of the log is conveniently
of variable diameter, and this diameter is decreased
during the "exchange”" stage, that is during core intro-
duction-log discharge.

Obviously all other possibilities are to be consid-
ered as coming within the scope of the invention, for
example having more than one roller, possibly even all
three, with a variable diameter, each being able to work
with its largest diameter or its smallest diameter during
the reel winding stage and vice versa during the
exchange stage.
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The variation in roller diameter is interlocked with a
control logic which is responsible for its correct opera-
tion during the work cycle.

The variation in roller diameter is conveniently
obtained by dividing its mantle into a plurality of longitu-
dinal sectors or tiles that can be moved radially by
means of kinematic mechanisms situated inside the
roller, which is hollow, from a lowered or closed position,
corresponding to the smallest diameter of the roller, to a
raised or open position, corresponding to the largest
diameter of the roller.

A continuous or discontinuous elastic stocking is
conveniently provided to close the longitudinal slits that
occur in the roller mantle when the tiles are in the raised
position.

By way or example, the kinematic operating mech-
anism of the expansion sectors in the roller mantle com-
prises a bar disposed coaxially to the roller, on which
two threads are provided, right and left respectively, for
engagement of corresponding sleeves connected by
means of connecting rods to a supporting rod of a
respective tile. Thus a relative rotation between the
threaded bar and the roller produces an axial movement
bringing the sleeves, closer together or further apart,
and consequently a radial movement of the longitudinal
sectors or tiles of the roller mantle.

Further characteristics of the invention will be made
clearer by the detailed description that follows, referring
to a purely exemplary and therefore non-restrictive
embodiment, illustrated in the attached drawings in
which:

Figures 1 and 2 show a schematic view of the group
of three winding rollers of a re-reeling machine
according to the invention, in two different working
conditions during the reel winding cycle;

Figure 3 is an axial section through a variable diam-
eter roller according to the invention, with the man-
tle sectors shown in the lowered position in the
upper half of the drawing and in the raised position
in the lower half;

Figure 4 is a cross-section taken along the plane IV-
IV of figure 3;

Figure 5 is a schematic view in profile of a single
sector of the roller mantle in Figure 4, with a respec-
tive crank arm.

In figures 1 and 2, W indicates a sheet material, in
particular a web of paper, which, coming from the direc-
tion indicated by the arrow F, reaches the first roller 1 of
a group of three winding rollers 1, 2, 3. The web W is
wound onto tubular cores C, possibly previously spread
with adhesive, that come from a special loading channel
(not shown) and are inserted into the winding cradle
through the pair of rollers 1, 2. The roller 2 can, for
example, be supported by a pair of rocking arms 4,
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which allow it to move in the direction indicated by the
double arrow F1, to regulate the distance between the
mantles of rollers 1 and 2. The third roller 3, commonly
known as pressure roller, exerts pressure on the log
being made up R (Figure 2) and is supported in a per se
known manner, by a pair of rocking arms 20, so that it
can move to follow the increase in diameter of the reel.

The rollers 1, 2, 3 are all made to rotate at a con-
stant speed, generating the same peripheral speed, in
relation to their diameter, this being the speed at which
the sheet material W is fed during the winding phase.

During the exchange phase, that is during introduc-
tion into the winding cradle of the new core C and dis-
charge from the winding cradle of the made up roll R, it
is necessary, or at least preferable, to have different
peripheral speeds between the pair of insertion rollers
1, 2 and the pair of discharge rollers 2, 3, in order to
cause translation of the core C entering the winding cra-
dle and of the reel R leaving this cradle, respectively.

This is achieved, according to the invention, by pro-
viding for at least one of the rollers 1, 2, 3 to have a var-
iable diameter, that is having its mantle constructed in
such a way as to grow larger or smaller in order to gen-
erate different peripheral speeds under the different
conditions, whilst the angular roller speed remains
unchanged.

In the exemplary embodiment illustrated in Figures
1 and 2, the variable diameter roller is roller 2, which
cooperates with the counter-roller 1 during insertion of
the core C and with the pressure roller 3 during dis-
charge of the log R.

In the "exchange" phase (Figure 1) the winding
roller 2 takes on the conformation with the minimum
diameter (radius r1) and hence, for the same speed, a
lower peropheral speed than that of rollers 1 and 3, thus
causing, on one hand, translation of the core C into the
winding cradle, rolling on roller 2, and, on the other
hand, outward translation of the made up log R, again
rolling on roller 2. When the core C has entered the
winding cradle, and winding thus takes place between
the three rollers 1, 2, 3 (Figure 2), roller 2 increases its
external diameter (radius r2), whilst maintaining the
same speed, thus generating a higher peripheral speed,
corresponding to that of the other two rollers 1 and 3,
throughout the winding cycle.

Of course, besides the roller 2, roller 1 or roller 3 or
both may have a variable diameter. In this way, by suita-
bly regulating the diameters of the rollers during the
"exchange" phase, greater differences in their respec-
tive peripheral speeds can be obtained, with a slight
structural complication of the machine.

Obviously if the arrangement of the rollers 1, 2, 3
were to be different and/or the web of paper W were to
come from a different direction, the variable diameter
roller(s) will be chosen accordingly.

The variation in diameter of the roller 2 (and of any
other rollers) and hence of the relative peripheral speed,
will be managed by a control logic that will take into
account all parameters relating to the production that is
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to be carried out.

With reference now to figures 3 to 5, a preferred
method of achieving the variation in the external diame-
ter of a roller is illustrated, in particular that of the roller
2, with reference to the exemplary embodiment in Fig-
ures 1 and 2.

The roller 2 comprises a tubular body 5 and an
outer mantle 6, axially integral with each other.

The mantle 6 is divided into a plurality of longitudi-
nal sectors, or tiles, 7, each supported by a series of
spindles 8 that are guided to slide radially in corre-
sponding radial holes 9 in the hollow body 5 of the roller.
The inner ends of each series of spindles 8 are fixed to
a corresponding longitudinal rod 10 disposed inside the
roller.

Abar 11 is provided for movement of the sectors 7
and is disposed coaxially with the inside of the roller 2,
and integral with it. The bar 11 has a pair of threads 12,
13, right and left respectively, with which the respective
threaded sleeves 14, 15, mounted on the bar 11,
engage. In this way, rotation in one direction of the bar
11 relative to the roller 2 causes the sleeves 14, 15 to
draw apart axially (upper half of Figure 3), while rotation
in the other direction of the bar 11 brings said sleeves
closer axially (lower half of Figure 3). The axial move-
ment of the sleeves 14, 15 is converted into a radial
movement of the sectors or tiles 7 by means of pairs of
connecting rods 16, 17 that connect the sleeves 14, 15
to the opposite ends of each respective supporting rod
10 of a corresponding sector 7.

As an alternative to the connecting rods 16, 17 suit-
able inclined guides can be provided between the rods
10 or the sectors 7 and the axially moving sleeves 14,
15.

The relative rotation between the threaded bar 11
and the roller 2 can be obtained with a drive motor used
as an electric axle and fitted directly on the bar 11, or
with a drive motor connected to the bar with reduction
units and transmissions, or with an epicycloidal timer, or
in any other manner.

Obviously, kinematic mechanisms can be provided
to obtain radial movement of the longitudinal sectors 7
of the roller mantle 6.

When the sectors 7 are in the raised position, i.e. in
the condition in which the roller has the greatest diame-
ter, longitudinal slits 18 would appear in the mantle 6 (
see in particular the right side of Figure 4). These slits
can be closed by means of longitudinal strips of elastic
material 19, fixed to the respective ends of adjacent
sectors 7, as shown schematically in Figure 4. Alterna-
tively, an elastic stocking that completely encloses the
roller mantle can be used.

Naturally the invention is not limited to the particular
embodiment described above and illustrated in the
annexed drawings, but numerous modifications can be
made to the details, without departing from the sphere
of protection of the invention itself, as defined by the
claims that follow.
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Claims

A re-reeling machine for sheet material comprising
a group of three rollers (1, 2, 3) with parallel axes,
forming a cradle in which the sheet material (W) is
wound around a core (C), introduced between a
pair (1, 2) of such rollers, a roller (3) of the three
having a mobile axis to allow the increase in diam-
eter of the log being made up and discharge of the
made up log (R), characterized in that one of said
rollers (1, 2, 3) has a variable diameter, taking on
different diameters at least in the winding phase
and in the exchange phase, that is during introduc-
tion of a new core (C) and discharge of the made up

log (R).

A re-reeling machine according to claim 1, charac-
terized in that of the three rollers (1, 2, 3), the roller
with a variable speed is the one (2) that cooperates
with the other rollers (1, 3) for introduction of the
core (C) into the winding cradle and discharge of
the made up log (R), respectively.

A re-reeling machine according to claim 2, charac-
terized in that said variable diameter roller (2) takes
on a smaller diameter during the exchange stage
and a larger diameter during the winding stage.

A re-reeling machine according to any one of the
preceding claims, characterized in that said rollers
(1, 2, 3) all turn at a constant speed.

A re-reeling machine according to any one of the
preceding claims, characterized in that the periph-
eral speeds of said rollers (1, 2, 3) are constant and
the same as each other and as the speed at which
the sheet material (W) is fed during winding of the
log (R), whilst in the exchange stage the peripheral
speed of at least one of the rollers (1, 2, 3) is differ-
ent from that of the others.

A re-reeling machine according to any one of the
preceding claims, characterized in that at least one
of said pair of rollers (1, 2) has a mobile axis to vary
the center distance between the rollers.

A re-reeling machine according to claim 1, charac-
terized in that the variation in diameter of at least
one of said rollers (1, 2, 3) is obtained by providing
for the respective mantle (6) to be divided into a plu-
rality of longitudinal sectors (7), that can be moved
radially with respect to the body (5) of the roller to
pass from a lowered or retracted position, in which
the diameter is smaller, to a raised or extended
position, in which the diameter is larger.

A re-reeling machine according to claim 7, charac-
terized in that said body (5) of the roller (1, 2 or 3) is
hollow inside and houses means (8-17) for radially
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10.

11.

12

13.

moving said sectors (7).

A re-reeling machine according to claim 8, charac-
terized in that said means for radially moving the
sectors (7) comprise a bar (11) that is coaxial with
the roller (1, 2, 3), provided with two threads (12,
13), a right-hand thread and a left-hand thread, for
engagement of the respective sleeves (14, 15),
whose axial sliding motion is transformed, by
means of connecting gear (8, 10, 16, 17), into a
radial movement of said sectors (7).

A re-reeling machine according to claim 9, charac-
terized in that said sectors (7) are each supported
by a series of spindles (8) guided in radial holes (9)
provided in said hollow body (5) of the roller, whose
inner ends are fixed to a respective longitudinal
shaft (10) having the ends connected to said
sleeves (14, 15) by means of respective connecting
rods (16, 17).

A re-reeling machine according to any one of
claims 7 to 10, characterized in that provision is
made for longitudinal elastic strips (19), disposed
between adjacent sectors (7), to cover the longitudi-
nal slits (18) that are formed in the mantle (6) of the
variable diameter roller (1, 2, 3), when said sectors
(6) are in the raised position.

A re-reeling machine according to any one of
claims 7 to 10, characterized in that the mantle (6)
of the roller (1, 2, 3) is covered by an elastic stock-

ing.

A re-reeling machine according to any one of the
preceding claims, characterized in that the change
in diameter of said at least one variable diameter
roller (1, 2, 3) is interlocked with a control logic.

Patentanspriiche

1.

Wickelmaschine fur Bandférmiges Material, beste-
hend aus einer Dreiergruppe von Walzen (1, 2, 3)
mit parallelen Achsen, die ein Bett bilden, in dem
das Bandférmigesmaterial (W) um einen Kern (C)
gewickelt wird, der zwischem einen Paar (1,2) der
genannten Walzen eingefihrt wird, wahrend die
Achse einer Walze (3) der Dreiergruppe beweglich
ist, um die VergréBerung des Durchmessers der
sich bildenden Rolle und den Auswurf der fertigen
Rolle (R) zu erméglichen, dadurch gekennzeichnet,
daB der Durchmesser mindestens einer der
genannten Walzen (1, 2, 3) zumindest in der Auf-
rollphase und in der Phase des Austausches veran-
derlich ist, das heif3t wahrend der Einfihrung des
neuen Kerns (C) und des Auswurfs der fertigen
Rolle (R).

Wickelmaschine gemaB Anspruch 1, dadurch
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gekennzeichnet, daB von den Walzen (1, 2 ,3) jene
Walze (2), die mit den anderen Walzen (1,3) zur
Einfahrung des Kerns (C) in das Bett bzw. zum
Auswurf der fertigen Rolle (R) zusammenwirkt,
einen veranderlichen Durchmesser aufweist.

Wickelmaschine gemaB Anspruch 2, dadurch
gekennzeichnet, daB die genannte Walze (2) mit
veranderlichem Durchmesser wéhrend der Aus-
tauschphase einen kleineren Durchmesser und
wahrend der Aufroliphase einen gréBeren Durch-
messer annimmt.

Wickelmaschine gemaB einem beliebigen der vor-
angegangenen Anspriiche, dadurch gekennzeich-
net, daB sich die genannten Walzen (1, 2, 3) alle mit
konstanter Geschwindigkeit drehen.

Wickelmaschine gemaB einem beliebigen der vor-
angegangenen Anspriiche, dadurch gekennzeich-
net, daB die peripheren Geschwindigkeiten der
genannten Walzen (1, 2, 3) wahrend der Aufroll-
phase der Rolle (R) konstant und fir alle Walzen
gleich sind und mit der Zufuhrgeschwindigkeit des
Folienmaterials (W) Ubereinstimmen, wéhrend in
der Austauschphase zumindest die periphere
Geschwindigkeit einer der Walzen (1, 2, 3) sich von
der Geschwindikeit der anderen Walzen unter-
scheidet.

Wickelmaschine gemaB einem beliebigen der vor-
angegangenen Anspriiche, dadurch gekennzeich-
net, daB zumindest eine Walze des genannten
Paars (1, 2) eine bewegliche Achse aufweist, um
den Mittenabstand zwischen den Walzen zu
andern.

Wickelmaschine gemaB Anspruch 1, dadurch
gekennzeichnet, daB die Anderung des Durchmes-
sers zumindest einer der genannten Walzen (1, 2,
3) dadurch erhalten wird, daB der Mantel (6) der
betreffenden Walze in mehrere Léngsabschnitte (7)
unterteilt ist, die sich in bezug auf den Kérper (5)
der Walze radial verschieben kénnen und somit
eine abgesenkte oder zurlickgezogene Stellung,
d.h. eine Kleineren Durchmesser, oder eine erhéhte
oder ausgedehnte Stellung, d.h. einen gréBeren
Durchmesser, annehmen kénnen.

Wickelmaschine gemaB Anspruch 7, dadaurch
gekennzeichnet, daB der genannte Kérper (5) der
Walze (1, 2 oder 3) innen hohl ist und Vorrichtungen
(8-17) fur die radiale Bewegung der genannten
Abschnitte (7) enthalt.

Wickelmaschine gemaB Anspruch 8, dadurch
gekennzeichnet, daB die genannten Vorrichtungen
for die radiale Bewegung der Abschnitte (7) eine
zur Walze (1, 2, 3) koaxiale Stange umfassen, die
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10.

11.

12

13.

rechts und links mit jeweils einem Gewinde (12, 13)
versehen ist, das mit einer Muffe (14 bzw.15) ver-
bunden ist, deren axiale Verschiebung tiber Verbin-
dungselemente (8, 10, 16, 17) in eine radiale
Bewegung der genannten Abschnitte (7) umgewan-
delt wird.

Wickelmaschine gemaB Anspruch 9, dadurch
gekennzeichnet, daB diese Abschnitte (7) jeweils
von einer Reihe von Spindeln (8) getragen werden,
die in radialen, im genannten hohlen Kérper (5) der
Walze vorgesehenen Offnungen (9) geftihrt werden
und deren innere Enden an einer entsprechenden
Langsstange (10) befestigt sind, deren Enden mit-
tels Pleuelstangen (16, 17) mit den genannten Muf-
fen (14,15) verbunden sind.

Wickelmaschine gemaB einem  beliebigen
Anspruch der Anspriche 7 bis 10, dadurch gekenn-
zeichnet, daB elastische Langsstreifen (19) vorge-
sehen sind, die zwischen nebeneinander liegenden
Abschnitten (7) angeordnet sind und dazu dienen,
die Langsspalten (18) abzudecken, die im Mantel
(6) der Walze (1, 2 ,3) mit veranderlichem Durch-
messer entstehen, wenn die genannten Abschnitte
(6) sich in gehobener Stellung befinden.

Wickelmaschine gemaB einem  beliebigen
Anspruch der Anspriche 7 bis 10, dadurch gekenn-
zeichnet, daB der Mantel (6) der Walze (1, 2, 3) mit
einer elastischen Hulle Gberzogen ist.

Wickelmaschine gemaB einem  beliebigen
Anspruch der vorangegangenen Anspriche,
dadurch gekennzeichnet, daB die Anderung des
Durchmessers mindestens einer Rolle mit veran-
derlichem Durchmesser (1, 2 ,3) mit einer Steuerlo-
gik verriegelt ist

Revendications

1.

Enrouleur de matériau en feuille comprenant trois
rouleaux (1, 2, 3) & axes paralléles, déterminant un
berceau dans lequel a lieu I'enroulement du maté-
riau en feuille (W) autour d'une ame (C) introduite
entre deux (1, 2) des rouleaux, le troisiéme rouleau
(3) étant a axe mobile pour permettre I'augmenta-
tion du diamétre du rouleau en formation et I'expul-
sion du rouleau formé (R), caractérisé par le fait
qu'au moins un des rouleaux (1, 2, 3) est & diamé-
tre variable, ayant des diamétres différents au
moins pendant la phase d'enroulement et pendant
la phase d'échange, c'est-a-dire pendant l'introduc-
tion de la nouvelle &me (C) et pendant I'expulsion
du rouleau formé (R).

Enrouleur selon la revendication 1, caractérisé par
le fait qu'il est prévu que le rouleau (2) des rouleaux
(1, 2, 3) soit & diamétre variable, ce rouleau coopé-
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rant avec les autres (1, 3) respectivement a l'intro-
duction de I'ame (C) dans le berceau d'enroulement
et & I'expulsion du rouleau formé (R).

Enrouleur selon la revendication 2, caractérisé par
le fait que le rouleau (2) & diamétre variable a un
diamétre inférieur pendant la phase d'échange et
un diamétre supérieur pendant la phase d'enroule-
ment.

Enrouleur selon une revendication quelconque des
précédentes, caractérisé par le fait que les rou-
leaux (1, 2, 3) tournent tous a des vitesses angulai-
res constantes.

Enrouleur selon une revendication quelconque des
précédentes, caractérisé par le fait que les vitesses
périphériques des dits rouleaux (1, 2, 3) sont cons-
tantes et égales entre elles, ainsi qu'a la vitesse
d'alimentation du matériau en feuille (W) pendant la
phase d'enroulement du rouleau (R), tandis que
pendant la phase d'échange, au moins la vitesse
périphérique de I'un des rouleaux (1, 2, 3) est diffé-
rente de celle des autres.

Enrouleur selon une revendication quelconque des
précédentes, caractérisé par le fait qu'au moins un
des deux rouleaux (1, 2) est & axe mobile pour
modifier leur écartement.

Enrouleur selon la revendication 1, caractérisé par
le fait que la variation de diamétre d'au moins un
des dits rouleaux (1, 2, 3) est obtenue grace a la
subdivision du manteau respecitif (6) en plusieurs
secteurs longitudinaux (7), pouvant se déplacer
dans le sens radial par rapport au corps (5) du rou-
leau pour passer d'une position baissée ou reculée,
de diamétre inférieur, & une position soulevée ou
allongée, de plus grand diamétre.

Enrouleur selon la revendication 7, caractérisé par
le fait que ledit corps (5) du rouleau (1, 2 ou 3) est
intérieurement creux et loge des éléments (8-17)
pour le déplacement radial des dits secteurs (7).

Enrouleur selon la revendication 8, caractérisé par
le fait que lesdits éléments pour le déplacement
radial des secteurs (7) comprennent une barre (11)
coaxiale par rapport au rouleau (1, 2, 3), munie de
deux filetages (12, 13), respectivement une a droite
et une a gauche, sur lesquelles s'engagent des
manchons respectifs (14, 15) dont le glissement
axial est transformé, par des organes de liaison (8,
10, 16, 17) en mouvement radial des dits secteurs

™).

Enrouleur selon la revendication 9, caractérisé par
le fait que lesdits secteurs (7) sont supportés par
une série de petits arbres (8) guidés dans des trous
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11.

12

13.

radiaux (9) prévus dans le corps creux 5 du rou-
leau, dont les extrémités intérieures sont fixées a
une tige longitudinale respective (10) ayant les
extrémités reliées aux manchons (14, 15) par des
bielles respectives (16, 17).

Enrouleur selon une quelconque des revendica-
tions de 7 & 10, caractérisé par le fait que des ban-
des élastiques longitudinales (19) sont prévues,
disposées entre des secteurs adjacents (7), pour
couvrir les fissures longitudinales (18) qui se pro-
duisent dans le manteau (6) du rouleau (1, 2, 3) a
diamétre variable quand lesdits secteurs (6) sont
en position soulevée.

Enrouleur selon une quelconque des revendica-
tions de 7 a 10, caractérisé par le fait que le man-
teau (6) du rouleau (1, 2, 3) est couvert par une
chaussette élastique.

Enrouleur selon une revendication quelconque des
précédentes, caractérisé par le fait que la variation
de diamétre du dit au moins un rouleau a diamétre
variable (1, 2, 3) est asservie a une logique de con-
tréle.
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