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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a spindle for
winding up coreless rolls of a plastic film, in particular
rolls of a stretchable plastic film suitable for packaging
and/orfor wrapping palletized loads or other applications.

STATE OF THE ART

[0002] Stretchable plastic films, wound up in rolls, are
typically used in the packaging field, for example, towrap
and stabilize loads and/or goods stacked on support pal-
lets.

[0003] Generally, the plasticfilmis wound uponasmall
rigid tubular core in paperboard or plastic material, which
has to be threaded in advance on a spindle of a winding
machine to wound a plastic roll or manually used by a
handle to unwound the roll. The use of small rigid cores
in paperboard or plastic material is necessary in order to
allow a proper winding of the plastic film rolls, as well as
to facilitate the withdrawal thereof at the end of the wind-
ing step. However, the use of conventional small rigid
tubular cores necessarily involves some drawbacks in
the provision and storage of new tubular cores, as well
as the disposal of the exhausted cores, with associated
increased costs.

[0004] The replacement of the conventional rolls of
plastic film wound up on small rigid cores, with coreless
rolls, has long been sought, by directly forming the rolls
on a spindle that, after the removal from the winding ma-
chine, could be withdrawn from the roll only after a preset
period of time needed to allow the roll to stabilize, in order
to avoid any implosion risk.

[0005] In an attempt to improve this technology, it has
also been proposed, both in the packaging plastic film
field, and in otherfields, the use of drilled spindles having
a perforate peripheral wall comprising a tubular chamber
connectable to a pressurised air source, and the supply
of pressurised air through the same spindle and the per-
forated wall in order to cause a slight expansion of the
internal turns of the roll, and an air flow which facilitates
the withdrawal of the roll without having to remove the
spindle from the winding machine.

[0006] The use of a perforated spindle for winding up
coreless rolls of a stretchable plastic film is shown, for
example, in WO-A-2006/012933 of the same Applicant;
other examples for winding up web material, for example,
paper or fabric, are described in US-A-5,337,968; US-A-
6,186,436; and US-A-6,595,458.

[0007] In particular, WO-A-2006/012933 discloses a
spindle comprising a tubular body provided with a pe-
ripheral wall that defines an internal chamber axially ex-
tending along the spindle, whichis connectable to a pres-
surised air source; the peripheral wall is provided with a
plurality of perforations extending from the internal cham-
ber to the external surface of the spindle, for winding up
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the plastic film and forming the roll.

[0008] In practice, the spindle is composed of a metal
tubular body, the external surface of which for winding
up the film has to be suitably ground and made perfectly
smooth, so as to minimize the frictional forces which
would prevent the sliding and withdrawal of the roll; fur-
thermore, the pressurised air that is ejected through the
spindle perforations causes a radial expansion and a
compaction of the inner turns of the roll, thus allowing to
easily withdrawing the roll from the spindle, in the ab-
sence of frictional forces and without causing any defor-
mation of the same roll, or implosion of the inner turns
thereof.

[0009] However, during the use of such a spindle, a
high compressed air consumption has been noted, that
is necessary, on the other hand, to cause the radial ex-
pansion of the inner turns of the roll upon the withdrawal.
[0010] Besides areduction of the compressed air con-
sumption, there is also the need to adhere automatically
the plastic film to the external surface of the spindle, at
the beginning of the film winding step. This second need,
which partially contrasts with the need to reduce the fric-
tional forces upon the withdrawal of the roll, is incompat-
ible with the previous one, and not easy to solve.
[0011] In an attempt to partially obviate this drawback,
US-A-5,337,968 suggests to connect the perforated
spindle to avacuum pump, atthe beginning of the winding
step of the web material, so as to create a vacuum degree
by suctioning air through the spindle perforations, in order
to initially adhere the web material against the external
surface of the spindle.

[0012] Such a solution, beside being constructively
and functionally complex, is not applicable to plastic film
winding machines in which use is made of compress air
to cause the radial expansion of the inner turns of the roll
upon the withdrawal, since, in order to generate the pow-
erful air jets necessary to expand the turns of the roll,
perforations are needed having a small diameter, of the
order of a millimetre, slightly greater or smaller; on the
contrary, to draw the film and make it to pneumatically
adhere tothe spindle at the beginning of the winding step,
perforations would be needed having a considerably
greater diameter, so as to generate a vacuum degree or
underpressure condition necessary to draw the film.
These two operative conditions are mutually incompati-
ble, and it does not seem that they can coexistin a single
spindle.

[0013] Finally, in the conventional spindles, in which
the exit holes for air jet open on a smooth surface, that
is deemed necessary to reduce the frictional forces upon
withdrawal of the rolls, withdrawal difficulties have some-
times occurred due to an unhomogeneous distribution of
the pressurised air cushioning between opposed surfac-
es of the spindle and the roll, presumably due to an ir-
regular radial expansion of the roll.
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OBJECTS OF THE INVENTION

[0014] Therefore, the need exists to find a new and
different solution, which allows obviating the drawbacks
indicated before, by reducing the consumption of pres-
surised air necessary to cause the radial expansion of
the internal turns of the roll during the removal.

[0015] Therefore anobject of the invention is to provide
a spindle suitable for winding up coreless rolls of plastic
films, in particular, stretchable films, which is provided
with a plurality of perforations for the generation of air
jets and a film winding surface suitably configured to pro-
vide a low frictional force, as well as to allow the creation
of an uniform air cushioning along the entire spindle, dur-
ing the withdrawal step of a roll.

[0016] A further object of the invention is to provide a
spindle as defined before, thatis also provided with a film
winding surface, which is suitably treated to allow an au-
tomatic adhesion of the plastic film at the beginning of
the winding of a roll, as well as provided with a high hard-
ness and wear and/or etching resistant surface, while
maintaining such features for a prolonged working period
of time.

BRIEF DESCRIPTION OF THE INVENTION

[0017] Whatstated above canbe achieved by aspindle
suitable for winding up coreless rolls of a plastic film, in
particular a stretchable film, according to claim 1.
[0018] According to the invention, a spindle suitable
for winding up and removing coreless rolls of a plastic
film, as defined before, has been provided, wherein the
spindle comprises:

a tubular body having a peripheral wall and at least
a coaxially extending internal chamber, connectable
to a pressurised air source; and

in which the peripheral wall of the spindle comprises
a plurality of perforations extending from the internal
chamber to an external surface for winding up aroll,
characterized in that

the peripheral wall of the spindle has a protective
surface layer of hard chrome defining the external
surface for winding up the roll, having an average
roughness between 6 and 6.5 um, obtained by sand-
blasting.

[0019] Sandblasting is a mechanical process by which
it is aimed to erode the surface portion of a material, by
means of sand and air jets oriented against the surface
to be treated.

[0020] Sandblasting is frequently used for the surface
cleaning of metals or materials in general, or to etch writ-
ings and/or images on marble and stones, as well as to
confer to the treated surface a final aesthetical appear-
ance.

[0021] Atthe end of asandblasting operation, the treat-
ed surface has a degree of roughness that depends on
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both the dimensions of the grains of sand that are used,
and the pressure of the jet.

[0022] Generally, the dimensions of the sand grains
can by average range from about 0.250 mm to 1 mm,
typically using grains of sand having greater dimensions
when operating on hard materials.

[0023] A typical sandblasting operation, conversely to
the needs of the present invention, tends to roughen the
treated surface and to increase the frictional forces; fur-
thermore, from the first tests that have been carried out,
it has been ascertained that an incorrect sandblasting,
besides negatively increasing the frictional forces, tends
to create an excessive consumption of compressed air.
Therefore, sandblasting would seem completely unsuit-
able for a surface treatment of spindles for winding up
and removal of coreless rolls, in which use is made of
pressurised air jets in order to withdraw the roll at the end
of the winding step.

[0024] Against all expectations, instead, it has been
ascertained that by carrying out a sandblasting under
preset conditions, both an initial automatic adhesion of
the plastic film to the sandblasted surface of the spindle,
and the creation of an homogeneous air cushioning be-
tween the roll and the spindle, with consequent low fric-
tional force between the opposite surfaces of the roll and
the spindle and a reduced consumption of pressurised
air is made possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and further characteristics of the spindle
according to the present invention will be more apparent
from the following description and the annexed drawing,
in which:

Fig. 1 is a longitudinal cross-sectional view of the
spindle;

Fig. 2 is an enlarged, cross-sectional view, taken
along the line 2-2 of Fig. 1;

Fig. 3 is an enlarged detail of Fig. 2;

Fig. 4 shows a highly enlarged view of the sandblast-
ed surface of the spindle of Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Figs.1and2show ageneral spindle 10 suitable
for winding up one or more rolls 11 of a plastic film, for
example, a stretchable film. The spindle 10 comprises a
tubular body 12 in steel material, obtained for example
by drawing, suitably ground with a slight taper, for exam-
ple, of 2 or 3 degrees, with a minimum diameter at the
fore end for the removal of the roll 11.

[0027] The tubular body 12 is fastened, for example
welded at an end of a shaft 13, by which the spindle 10
is supported in order to freely rotate; the tubular body 12
of the spindle 10 has a peripheral wall defining an internal
chamber 14 coaxially extending to the tubular body 12.
The chamber 14 of the spindle, at the fore end for the
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removal of the roll 11, is closed by a plug 15, while the
rear end can be made to communicate with a pressurised
air source through an air supply channel 16 longitudinally
extending to the shaft 13.

[0028] With reference again to Figs. 1 and 2, the pe-
ripheral wall of the tubular body 12 has a plurality of per-
forations 17 extending from the internal chamber 14 to
an external surface 18 for winding up the plastic film.
[0029] The spindle 10 can be of any external diameter,
for example, ranging between 35 and 100 mm, while the
diameter of the holes or perforations 17 can be about 1
mm, slightly greater or lower. The same number of the
holes, and the arrangement thereof, both angularly and
along the longitudinal axis of the spindle, can be any one,
depending on the length and the outer diameter of the
spindle. Inthe example shown, the holes 17 are arranged
at a constant pitch, by alternately providing for holes 17
that are angularly spaced apart by an angle ranging be-
tween 90° and 180°; however, any other arrangement of
the holes 17 is possible, with respect to the one that has
been shown.

[0030] According to the presentinvention, as shownin
Fig. 2 and the enlarged detail of Fig. 3, the tubular wall
of the body 12 of the spindle has been coated with a thin
protective layer 19 of hard chrome, obtained by a so-
called "FLASH" deposition process, consisting in a dep-
osition of chrome having an average thickness ranging
between 8-15 um, and a hardness ranging, for example,
between 1000 and 1200 HV.

[0031] The choice of the hard chrome FLASH technol-
ogy, after several attempts, has been made for both the
possibility to distribute in a precise and uniform manner
the chrome layer 19 without the need for successive
grinding operations, and the lower difficulty in obtaining
the required surface roughness by dry sandblasting, as
explained herein below.

[0032] Infact, according to the most innovative aspect
of the present invention, for the objects defined before,
the external surface of the layer 19 of hard chrome, de-
fining the surface 18 for winding up the roll 11, is subject
to a dry sandblasting process in order to form a rough
surface having an average roughness Ra ranging be-
tween 6 and 6.5 um.

[0033] To the aims of the present invention, based on
a conventional definition, by average roughness Ra is
meant the arithmetic average of the absolute values of
all the ridges 19A and all the valleys 19B of the layer 19
of hard chrome, measured along a sample length.
[0034] A number of tests have been carried out with
sand having different particle sizes; however, good re-
sults have been obtained by using grains of sand having
a same dimension ranging between 0.15 and 0.3 mm.
[0035] After several attempts, it has been concluded
that the use of grains of sand having a greater size would
give rise to the risk of creating an excessively high rough-
ness, with consequent increase of the air amount to be
supplied to the spindle; furthermore, it would give rise to
the risk of damaging the thin chrome layer during the
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sandblasting process. Finally, excessively high frictional
forces would be created in those areas in which the air
cushioning would lack due to the excessive extent of
roughness, which would hinder the withdrawal of the roll
11.

[0036] Instead, from the tests that have been carried
out, it has been ascertained that by carrying out a dry
sandblasting such as to create an average roughness
Ra having the values cited before, it is possible to meet
two conflicting need in a single spindle: the first need
being to provide the spindle with a rough surface suitable
to allow an automatic initial adhesion of the plastic film,
without having to generate any air suction through the
perforation; the second need being to provide the spindle
with a degree of roughness suitable to generate an ho-
mogeneous pressurised air cushioning upon withdrawal
of the roll, with a considerably reduced pressurised air
consumption.

[0037] Since it is extremely difficult to represent the
irregular profile of a sandblasted surface, the detail of
Fig. 3 has to be meant as merely indicative of the general
features of the layer 19 of chrome, after the sandblasting
process.

[0038] Inturn, Fig.4 shows, again as a way of example,
the roughness characteristics of the sandblasted surface
18 of the layer 19 of chrome of the spindle according to
the invention; from Figs. 3 and 4 it is noted that the ran-
dom sequence of ridges 19A and valleys 19B generates
an infinity of surface micro-paths, with consequent ho-
mogeneous distribution of the air flows, thus minimizing
the contact points, and, as a result, the frictional forces
againstthe plasticfilm during the withdrawal of the roll 11.
[0039] From what has been stated and shown in the
example of the annexed drawings, it will be apparent that
aspindle suitable for winding up coreless rolls of a plastic
film in winding machines is provided, in which the spindle
comprises a tubular body connectable to a pressurised
air source, the peripheral wall of which is provided with
a plurality of perforations for the generation of air jets,
and in which the peripheral wall of the spindle has a thin
coating of hard chrome, which has been suitably rough-
ened by a suitable dry sandblasting process in order to
create a preset roughness degree.

[0040] However, itis meant that what has been stated
and shown with reference to the annexed drawings, has
been given only by way of illustration of the general and
innovative characteristics of the spindle according to the
present invention. Therefore, other modifications or var-
iations will be able to be made to the spindle, or parts
thereof, without for this departing from the claims.

Claims

1. A spindle (10) suitable for winding up rolls (11) of
stretchable plastic film, the spindle comprising:

a tubular body (12) having a peripheral wall pro-
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vided with an external surface and at least one
coaxially extending internal chamber (14), said
internal chamber (14) being connectable to a
pressurised air source;
a plurality of perforations (17) which extend from
the internal chamber (14) to the external surface
(18) of the tubular body (12) for winding up the
rolls of plastic film (11),
characterised in that:

the peripheral wall of the tubular body (12)
of the spindle (10) is provided with a layer
(19) of hard chrome;

said layer (19) of hard chrome having a
sandblasted surface (18) for winding up the
stretchable plastic film, said sandblasted
surface (18) having an average roughness
(Ra) between 6 and 6.5 um.

The spindle according to claim 1, characterised in
that the sandblasted surface (18) of the hard chrome
layer (19) has an average roughness (Ra) preferably
between 6.2 and 6.3 um.

The spindle according to claim 1, characterised in
that the peripheral wall of the tubular body (12) of
the spindle (10) comprising a FLASH layer (19) of
hard chrome, having a thickness between 8 and 15
wm.

The spindle according to claim 1, characterised in
that the layer (19) of hard chrome has a hardness
between 1000 and 1200 HV.

The spindle according to in claim 1, characterised
in that the perforations (17) are extending through
the peripheral wall of the tubular body (12) and the
layer (19) of hard chrome in angularly spaced apart
positions, in correspondence of cross planes spaced
apart along a longitudinal axis of the spindle.

The spindle according to claim 5, characterised in
that the angular space between perforations (17)
ranges between 90° and 180°.

Patentanspriiche

Spindel (10), die zum Aufwickeln von Rollen (11) ei-
nes dehnbaren Kunststofffiims geeignet ist, wobei
die Spindel umfasst:

einen rohrférmigen Korper (12), welcher eine
AuRenwand mit einer AuRenflache und zumin-
dest eine sich gleichachsig erstreckende Innen-
kammer (14) hat, wobei die Innenkammer (14)
mit einer Druckluftquelle verbindbar ist;

mehrere Perforierungen (17), welche sich von
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der Innenkammer (14) zur AuRenflache (18) des
rohrférmigen Koérpers (12) erstrecken, um die
Rollen von Kunststofffilm (11) aufzuwickeln,
dadurch gekennzeichnet, dass:

die AuRenwand des rohrférmigen Korpers
(12) der Spindel (10) mit einer Schicht (19)
von Hartchrom versehen ist;

die Schicht (19) von Hartchrom eine sand-
gestrahlte Oberflache (18) zum Aufwickeln
des dehnbaren Kunststofffilms hat, wobei
die sandgestrahlte Oberflache (18) eine
durchschnittliche Rauigkeit (Ra) zwischen
6 und 6,5 uwm hat.

2. Spindel nach Anspruch 1, dadurch gekennzeich-
net, dass die sandgestrahlte Oberflache (18) der
Hartchromschicht (19) eine durchschnittliche Rau-
igkeit (Ra) von vorzugsweise zwischen 6,2 und 6,3
pm hat.

3. Spindel nach Anspruch 1, dadurch gekennzeich-
net, dass die AuRenwand des rohrformigen Kérpers
(12) der Spindel (10) eine FLASH Schicht (19) von
Hartchrom umfasst, welche eine Dicke zwischen 8
und 15 um hat.

4. Spindel nach Anspruch 1, dadurch gekennzeich-
net, dass die Schicht (19) von Hartchrom eine Harte
zwischen 1000 und 1200 HV hat.

5. Spindel nach Anspruch 1, dadurch gekennzeich-
net, dass die Perforierungen (17) sich durch die Au-
Renwand des rohrformigen Korpers (12) und die
Schicht (19) von Hartchrom in winklig beabstande-
ten Positionen erstrecken, in Ubereinstimmung mit
Schnittflachen, die entlang einer Langsachse der
Spindel beabstandet sind.

6. Spindel nach Anspruch 5, dadurch gekennzeich-
net, dass der winklige Abstand zwischen Perforie-
rungen (17) im Bereich von 90° bis 180° liegt.

Revendications

1. Fuseau (10) approprié pour enrouler des rouleaux
(11) de film plastique étirable, le fuseau
comprenant :

un corps tubulaire (12) ayant une paroi périphé-
rigue munie d’'une surface externe et au moins
une chambre interne (14) s’étendant de fagon
coaxiale, ladite chambre interne (14) pouvant
étre reliée a une source d’air sous pression ;

une pluralité de perforations (17) qui s’étendent
a partir de la chambre interne (14) jusqu’a la
surface externe (18) du corps tubulaire (12) pour
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enrouler les rouleaux de film en plastique (11),
caractérisé en ce que :

la paroi périphérique du corps tubulaire (12)
du fuseau (10) est munie d’'une couche (19)
de chrome dur ;

ladite couche (19) de chrome durayant une
surface sablée (18) pour enrouler le film en
plastique étirable, ladite surface sablée (18)
ayant une rugosité moyenne (Ra) entre 6
et6,5 um.

Fuseau selon la revendication 1, caractérisé en ce
que la surface sablée (18) de la couche de chrome
dur (19) a une rugosité moyenne (Ra) de préférence
entre 6,2 et 6,3 um.

Fuseau selon la revendication 1, caractérisé en ce
que la paroi périphérique du corps tubulaire (12) du
fuseau (10) comprenant une couche a vaporisation
instantanée (19) de chromedur, ayantune épaisseur
entre 8 et 15 um.

Fuseau selon la revendication 1, caractérisé en ce
que la couche (19) de chrome dur a une dureté entre
1000 et 1200 HV.

Fuseau selon la revendication 1, caractérisé en ce
que les perforations (17) s’étendent atravers la paroi
périphérique du corps tubulaire (12) etlacouche (19)
de chrome dur dans des positions espacées de fa-
gon angulaire, en correspondance de plans trans-
versaux espacés le long d’un axe longitudinal du fu-
seau.

Fuseau selon la revendication 5, caractérisé en ce
que I'espace angulaire entre les perforations (17)
s’étale entre 90° et 180°.
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Az 1. igdnvpont saerinal onsd {19}, azead jollomerve, hogy & parfordeidk { VT & ol alekd test (I}
Ciiled fulshan d¢ a beménykedm réteghon (19} egymashey kipet sedipben eltalt belyzsthen vasnak
atakitve, Suehenghen sz ond oy hossdtengelys menddn thvktel slecnderent vigds! foltlotokkel,

Az 3. fgdnypont seerintl ond (18], axzad jellemerve, hogy & pevforicidk {17} sedpeltdndse SH° Sy 1880

fe it van,
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