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(57)  An annular locking device (10) for the winding
of reels is intended to be arranged alongside a plurality
of similar annular devices so as to form a winding shaft
in a winding machine. The device comprises an inner
ring (11) and an outer ring (12) which are concentric and
engaging elements (13) which emerge through slots (14)
on the peripheral surface of the outer ring. The outer ring
is rotatable relative to the inner ring between a first an-

gular rest position, in which the engaging elements (13)
may retract inside the outer ring by a first amount, and a
second angular position, in which the engaging elements
(13) may retract by a smaller amount than in the first
angular rest position. The engaging elements (13) are in
the form of cylinders with rounded bases. A shaft assem-
bly with such devices is also described.
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Description

[0001] The present invention relates to an innovative
device for locking and winding reels of strip-like material
in multiple winding machines. The invention also relates
to a shaft with a plurality of such devices.

[0002] In the technical sector of multiple winding ma-
chines shafts with a plurality of adjacently arranged an-
nular devices which allow rapid mounting and locking of
the cores of the reels to be wound are well known.
[0003] These devices comprise two concentric rings
between which the engaging elements are inserted, said
elements projecting from the outermost ring so as to en-
gage with the cores which are fitted onto the shaft.
[0004] The outer ring may be rotated on the inner ring
between aworking position and a rest position, for locking
or allowing a radial movement of the engaging elements
such as to engage or release the inner surface of the
cores which are mounted on them.

[0005] When the outer ring is in the angular rest posi-
tion, the cores of the reels may slide easily along the
shaft so that they may be mounted or removed. In the
working position, the cores of the reels are instead locked
by the engaging elements so as to rotate together with
the shaft.

[0006] In the known devices, the engaging elements
are usually in the form of balls so as to facilitate axial
sliding of the cores along the shaft when the devices are
in the rest position. On the other hand, the balls provide
only a small contact area with the cores when the devices
are in the locked position and this gives rise to various
drawbacks. For example, in order to prevent the core
from being arranged inclined on the shaft it is necessary
to have at least two rows of parallel balls for each core.
Moreover, in the case of fragile cores, the inner surface
of the core may be damaged by the balls and also start
to rotate in an uncontrolled manner on them even if the
device is in the locked position.

[0007] Moreover, since the balls must in any case re-
main safely inside their seats in the ring, the diameter of
the hole from which they project from the outer ring must
necessarily be much smaller than the diameter of the
balls. In order to ensure that the balls project sufficiently
when the device is in the locked position, the balls must
therefore have a relatively large diameter. This is incom-
patible with the desire to have, for example, devices with
a small thickness.

[0008] In order to overcome some of the problems
caused by the use of balls devices have been proposed
where the engaging elements are formed by cylinders
with their axis parallel to the axis of the rings. This, how-
ever, increases only the area of the surface making con-
tact with the cores, but does not solve the other draw-
backs which were associated with the balls and which
remain substantially the same. On the contrary, the use
of cylinders gives rise to some further drawbacks. For
example, the contact surfaces between cylinder and core
must be perfectly parallel to the axis of the rotating shaft.
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This does not allow, for example, small irregularities on
the inner surface of the cores to be compensated for.
[0009] Moreover, the angled edges of the two bases
of the cylinder may prevent the axial sliding of the cores
during mounting or removal of the cores onto/from the
shaft and damage even more the inside of the cores.
[0010] In an attempt to solve this latter problem, US
2008/237388, JP 2012-111628, JP-H11-208942 and JP-
H11-59981 describe cylinders which have rounded bas-
es. The remaining problems, however, are still unsolved.
[0011] The general object of the present invention is
to overcome the drawbacks of the prior art by providing
an improved annular device for winding machines.
[0012] In view of this object the idea which has oc-
curred is to provide, according to the invention, an annu-
lar locking device for the winding of reels, intended to be
arranged alongside a plurality of similar annular devices
so as to form a winding shaft in a winding machine, ac-
cording to claim 1. In particular, the device comprises an
inner ring and an outer ring which are concentric and
engaging elements which emerge through slots on the
peripheral surface of the outer ring, the outer ring being
rotatable with respect to the inner ring between a first
angular rest position, in which the engaging elements
may retract inside the outer ring by a first amount, and a
second angular position, in which the engaging elements
may retract by a smaller amount than in the first angular
rest position, and the engaging elements are in form of
cylinders with rounded bases.

[0013] Stillin accordance with the invention a shaft as-
sembly for winding reels on reel cores in a multiple wind-
ing machine is also described, said assembly comprising
a shaft on which a plurality of annular devices designed
according to the invention are mounted, said devices be-
ing arranged coaxially alongside each other along the
shaft so as to receive on them reel cores to be wound.
[0014] In order to illustrate more clearly the innovative
principles of the present invention and its advantages
compared to the prior art, an example of embodiment
applying these principles will be described below with the
aid of the accompanying drawings. In the drawings:

- Figure 1 shows a schematic perspective view of an
annular device according to the invention;

- Figure 2 shows a schematic perspective view of a
winding machine shaft with the annular devices ac-
cording to Figure 1;

- Figure 3 shows a schematic cross-sectional view of
the device according to Figure 1;

- Figure 4 shows a schematic cross-sectional view of
the device according to Figure 1, along the line 1V-
IV of Figure 3;

- Figure 5 shows a schematic perspective view of an
inner ring of the device according to Figure 1;

- Figure 6 shows a schematic view, on a larger scale,
of a cross-section close to an engaging element of
the device according to Figure 1.
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[0015] With reference to the figures, Figure 1 shows,
denoted generally by 10, an annular locking device which
is intended to be mounted on a winding shaft of a known
winding machine (not shown here or described in detail
since it is well known per se and may be easily imagined
by the person skilled in the art).

[0016] The device 10 comprises an inner ring 11 and
an outer ring 12 which are coaxial with each other. En-
gaging elements 13 emerge from the peripheral surface
15 of the outer ring through shaped slots 14 arranged at
intervals, which are preferably equidistant, around the
circumference of the ring.

[0017] As will be explained below, the engaging ele-
ments 13 are movable radially with respect to the rings
depending on the relative angular position of the two
rings, which may be rotated relative to each other be-
tween a first angular rest position and a second angular
locking position. In the first angular rest position the en-
gaging elements 13 are radially retracted or elastically
retractable, while in the second angular position the en-
gaging elements 13 are retractable or retracted by a
smaller amount than in the first angular rest position. In
this way, in the first position, the cores 18 on the devices
13 may be slid axially along the shaft, while in the second
position they are forced to rotate together with the annular
devices.

[0018] Figure 2 shows in schematic form a shaft as-
sembly 29 of a winding machine which comprises a shaft
17 on which a plurality of annular devices 10 arranged
axially adjacent are mounted. These annular devices 10
are mounted on the shaft so as to be preferably rotatable
with friction on the axis of the said shaft, using systems
known in the sector and therefore not shown since they
may be easily imagined by the person skilled in the art.
[0019] With this frictional rotation it is possible to com-
pensate for variations in the pulling force between the
single reels which are being wound even though a same
winding shaft is used.

[0020] Figure 2 also shows, by way of example, par-
tially cross-sectioned, a core 18 of a reel to be wound in
the winding machine. The use of annular devices on such
amachineis known per se and therefore will notbe further
described or shown.

[0021] Figure 3 shows a cross-sectional view of a pos-
sible embodiment of a device 10.

[0022] Ascan be seen in this figure, the device 10 may
have an inner ring 11 with a peripheral surface which
forms for each engaging element 13 a sliding surface 19
with a variation in height with respect to the outer ring so
that, at one end 20 of the sliding surface (corresponding
to the angular rest position), the element 13 may be re-
tracted more than at the opposite end 21 of the sliding
surface. Advantageously, a stop allows relative rotation
of the rings only through a small angle, corresponding to
the sliding of the engaging elements 13 between the first
and second ends of the sliding surface 19.

[0023] Forexample, the stop may be formed with a pin
22 which projects inside the outer ring 12 so as to be
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inserted and slide inside a circumferential recess 23 of
suitable length formed in the peripheral surface of the
inner ring. In order to allow relative assembly and disas-
sembly of the two rings 11 and 12, the circumferential
recess 23 may have a passage 24 towards one side of
the inner ring, as can be clearly seen in Figure 5, so as
to allow the passage of the end of the pin 22 with arelative
movement of the two rings in the axial direction.

[0024] The rings are fastened so to rotate without com-
ing loose. For example, the inner ring may have on one
side a shoulder 25 which projects radially and against
which a corresponding side face of the outer ring rests
slidably. A circular rim 26 may also be fixed onto the
opposite side of the inner ring. The circular rim 26 may
for example be fixed in position by means of screws 27,
as shown in Figure 1. Alternatively, it is also possible to
imagine using other known means, such an elastic ring
which is seated inside a suitable recess between the
rings.

[0025] Otherknown systems forrotatably mounting the
rings may in any case be used.

[0026] As can be clearly seen in the figures, the en-
gaging elements 13 have the form of a cylindrical body
with rounded bases, with the main axis parallel to the
axis 16 of rotation of the rings.

[0027] In particular, the engaging elements have ad-
vantageously a form defined by the geometrical compo-
sition of a cylinder and two semi-spheres which project
from the two bases of the cylinder so as to be connected
to the side wall of the cylinder. In particular, the radius of
the semi-spheres may be advantageously the same as
the radius of the cylinder.

[0028] As can be clearly seen also in Figure 6, each
engaging element 13 is seated inside a seat 28 in the
outer ring which is open radially with respect to the ring
so that the engaging element may project externally from
the peripheral surface 15 of the outer ring through the
slot 14 and may also rest against the sliding surface 19
of the inner ring.

[0029] The slot 14 has a perimeter which is advanta-
geously obtained by means of the intersection between
the peripheral surface 15 of the outer ring and the en-
gaging element arranged with its main axis parallel to the
axis 16 of the ring, but offset towards the inside of the
ring. In this way the engaging element is seated inside
the seat 28 without being able to come out through the
slot 14.

[0030] As can be seen again in Figure 6, the seat 28,
at least at the rounded ends of the engaging element 13,
may advantageously be connected with the edge of the
slot 14 on the peripheral surface 15 of the outer ring so
as to allow inclination of the engaging element with re-
spect to the peripheral surface 15 of the outer ring.
[0031] In particular, the seat 28 may have advanta-
geously a width, transverse to the ring, which is substan-
tially the same as or slightly greater than the length of
the engaging element, with a constriction towards the
opening of the slot 14 which is rounded with a radius
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substantially similar to the radius of the corresponding
rounded ends of the engaging element, with only a small
amount of play.

[0032] In this way, the engaging elements, in addition
to rotating inside the seat about their axis, may rotate
slightly inside the seat also in a plane which is longitudinal
in relation to the engaging element and radial with respect
to the ring, as shown in broken lines in Figure 6, and
preferably about one of the two ends, so as to be inclined
at least in the rest position of the device, as can be seen
from the figures. This allows the contact surface to be
better adapted to the inner surface of the core and also
facilitates the mounting and extraction of the cores on-
to/from the shaft.

[0033] At this point it is clear how the objects of the
invention are achieved. Owing to the innovative cylindri-
cal form with rounded ends, sliding, supporting and lock-
ing of the cores are facilitated and more reliable results
achieved compared to the known solution. Moreover, the
degree of projection and the engaging area of the en-
gaging elements may be increased, while keeping the
same dimensions of the device, compared to the devices
of the prior art. The radial thickness of the device may
also be kept very small and this facilitates for example
the production of devices which are suitable for mounting
cores with a small diameter or in any case with a diameter
differing by only a small amount from that of the rotating
shaft.

[0034] Obviously the above description of embodi-
ments applying the innovative principles of the present
invention is provided only by way of example of these
innovative principles and must therefore not be regarded
as limiting the scope of the rights claimed herein.
[0035] Forexample, known elastic means may be pro-
vided for radially pushing the engaging elements out-
wards so that in the rest position the engaging elements
may retract elastically against the action of these elastic
means. This reduces for example the free movement of
the engaging elements and, consequently, the noise,
when the devices in the rest position rotate with the wind-
ing shaft.

[0036] The elastic means may be for example elastic
strips which are positioned on top of the sliding surfaces
ofthe innerring, as may be easily imagined by the person
skilled in the art.

Claims

1.  An annular locking device (10) for the winding of
reels, intended to be arranged alongside a plurality
of similar annular devices so as to form a winding
shaft in a winding machine, comprising an inner ring
(11) and an outerring (12) which are concentric, and
engaging elements (13) which emerge through slots
(14) on the peripheral surface of the outer ring, the
outer ring being rotatable relative to the inner ring
between a first angular rest position, in which the
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engaging elements (13) may retract inside the outer
ring by a firstamount, and a second angular position,
in which the engaging elements (13) may retract by
a smaller amount than in the first angular rest posi-
tion, characterized in that the engaging elements
(13) are in the form of cylinders with rounded bases
and the engaging element (13) is seated inside a
seat (28) in the outer ring which, at least at the round-
ed ends of the engaging element (13), is connected
to the edge of the slot (14) on the peripheral surface
(15) of the outer ring so as to allow, in the said first
angular rest position, an inclination of the engaging
element with respect to the peripheral surface (15)
of the outer ring.

Annular device according to claim 1, characterized
in that the engaging elements (13) are geometrically
formed by the composition of a cylinder and two
semi-spheres projecting from the bases of the cylin-
der.

Annular device according to claim 1, characterized
in that the slot (14) has a perimeter with a progres-
sion defined by the intersection between the periph-
eral surface (15) of the outer ring and the engaging
element (13) arranged with a main axis offset to-
wards the inside of the outer ring.

Annular device according to claim 1, characterized
in that the seat (28) has a width transverse to the
ring which is substantially the same as or slightly
greaterthan the length of the engaging element (13),
with a constriction towards the opening of the slot
(14) which is rounded with a radius substantially sim-
ilar, with a small amount of play, to the radius of the
corresponding rounded bases of the engaging ele-
ment.

Annular device according to claim 1, characterized
in that the inner ring (11) comprises surfaces (19)
with a variation in height for sliding of the engaging
elements (13) during the movement between the first
angular position and the second angular position.

Annular device according to claim 1, characterized
in that a stop for ensuring a limited relative rotation
of the rings is present between the inner ring (11)
and the outer ring (12).

Annular device according to claim 1, characterized
in that the stop comprises a recess (23) extending
circumferentially on the innerring (11) and a pin (22)
which projects into this recess (23) from an inner
surface of the outer ring.

Shaft assembly (29) for winding reels on reel cores
(18) in a multiple winding machine, comprising a
shaft (17) on which a plurality of annular devices (10)
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designed according to any one of the preceding
claims are mounted, said devices being arranged
coaxially alongside each other along the shaft so as
to receive on them reel cores to be wound.
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