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Description

[0001] The present invention relates to a machine for
reel handling, in particular for paper material production
lines, of the type comprising at least one pair of handling
arms to be positioned at the opposite end faces of a reel
and movable between a lowered loading or unloading
position and a raised work position, as described in the
preamble of Claim 1.

[0002] It is known that in plants for producing sheet
materials, paper or corrugated board materials for
example, paper or paperboard reels are required to be
moved from lowered positions corresponding to the
positions of the carriages usually sliding on rails on
which said reels are disposed, to raised work positions,
and vice versa from the last-mentioned positions to the
former.

[0003] For these reel-handling operations appara-
tuses of various kinds can be used, which are for exam-
ple either of general use and of the moving type such as
elevators, or in the form of specific and dedicated appa-
ratuses such as handler arms oscillatably connected to
a base structure.

[0004] Practically, in the last-mentioned solution the
handler arms generally consist of levers emerging from
a base structure and spaced apart from each other by a
distance proportional to the longitudinal sizes of the
reels to be lifted or lowered.

[0005] These handler arms have free ends provided
with grasping means capable of engaging the hollow
cores of the reels on opposite sides and therefore these
arms are such movable that they get closed clamp-wise
on the end faces of the reels or they open for release.
[0006] Obviously, the hollow cores of the reels to be
gripped are required to be exactly in alignment with the
grasping means supported by the handler arms, to ena-
ble said arms to close clamp-wise.

[0007] For reel lifting and lowering, the handler arms
are provided with a rotatory motion about a horizontal
axis and therefore the grasping means describes a tra-
jectory in the form of an arc of a circle capable of inter-
cepting the hollow core of a reel placed on a carriage
only if this core is at a predetermined fixed height, cor-
responding to a reel of standard and constant diameter.
[0008] If the reel diameter is different from the usual
one, manual adjustments of the position of the carriage
on which the reel is disposed or manual displacements
of the reel position on the carriage are necessary, at all
events in such a manner that the reel centre is brought
to intersect the trajectory of the grasping means.

[0009] Therefore additional adjustment operations for
the reel loading or unloading steps take place, if the reel
does not correspond to the expected diameter, which
operations give rise to slowdowns in the production
rates and, as a result, to increases in costs.

[0010] These production slowdowns and cost
increases are of great amount when a repeated loading
and unloading of small-sized reels having varying diam-
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eters is concerned.

[0011] It is to point out that the frequency of the load-
ing and unloading operations is due, among other
things, to the necessity of quickly making production
comply with the diversified and fragmentary require-
ments of the market.

[0012] Since manual-adjustment interventions are
required in the known art, an automatic running of the
machine during the reel loading/unloading operations is
not allowed and therefore there is a serious limit in the
paper material production lines.

[0013] It is also to point out that when the handler
arms lift a reel and reach a work position, at which the
reel is being unwound, they keep said reel at a predeter-
mined fixed position, its central axis being exactly hori-
zontal and perpendicular to the unrolling direction. This
predetermined position is the optimal one only in the
case of well shaped reels having paper or the like of per-
fectly uniform basis weight.

[0014] In case of unevennesses in winding or irregu-
larities in the paper basis weight, it very easily happens
that during the reel unwinding a reel side and a side of
the paper ribbon or the like is tauter (more tensioned)
than the other side.

[0015] As aresult, malfunctions in the whole chain of
workings carried out downstream of the reels take
place.

[0016] No remedies substantially exist for the above

drawbacks when presently known handler arms are
used, since it is surely impossible to provide the latter
with wide plays or tolerances in order to remedy the reel
irregularities: in any case an imprecise and not very sta-
ble positioning of the reels themselves would be
obtained.

[0017] Under this situation, the technical task of the
present invention is to devise a reel handling machine
capable of substantially obviating the above drawbacks.
[0018] Within the scope of this technical task, it is an
important aim of the present invention to devise a
machine enabling the loading/unloading times of the
reels to be reduced, even when the reels have greatly
differentiated diameters, while avoiding any intervention
of the manual type.

[0019] Another important aim of the invention is to
devise a flexible and adjustable machine capable of
enabling the most appropriate positioning of a reel to be
achieved, when said reel has been raised and is being
unwound, so that possible imprecisions of the same are
compensated for, without however introducing uncer-
tainty or imprecision elements in the reel positioning.
[0020] The aims specified are achieved by a reel han-
dling machine, in particular for paper material produc-
tion lines, as claimed in the appended claim 1.

[0021] The features and advantages of the invention
will become more apparent from the following detailed
description of a reel handling machine in accordance
with the invention, illustrated in the accompanying draw-
ings, in which:
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Fig. 1 is an elevation front view of a machine in
accordance with the invention, provided with two
pairs of arms for handling two reels;

Fig. 2 shows a detail of one end of a handler arm;
Fig. 3 shows a reel in a partial perspective view,
and the ends of two arms of a pair of handler arms
intended for moving the reel;

Fig. 4 is an elevation view similar to the one in Fig.
1 showing an overall functional diagram of the
machine, at some of its operating positions;

Fig. 5 is a diagrammatic sectional view of a tele-
scopic handler arm of the machine;

Fig. 6 is similar to Fig. 5 and shows an alternative
embodiment of said arm;

Fig. 7 is an elevation view showing the structure of
the grasping means of a reel placed at the ends of
the handler arms; and

Fig. 8 is a perspective view showing how the han-
dler arms modify the work position of a reel.

[0022] With reference to the drawings, the machine in
accordance with the invent ion has been generally iden-
tified by reference numeral 1. It comprises, as shown in
Figs. 2 and 4, a base structure 2 alongside which there
are rails 2a on which preferably power-driven carriages
2b run.

[0023] The base structure 2 defines at least a pivot
axis 4 which is substantially horizontal or parallel to the
rest surface of the machine 1, along which a shaft 4a of
great length or two shafts 4a coaxial with each other are
disposed.

[0024] Linked to the base structure 2 is at least one
pair of handler arms 3, merely referred to as arms 3 in
the following. Two pairs of arms 3 are shown in the fig-
ures and each pair is independent of the other pair.
[0025] Arms 3 of each pair are disposed in side by
side relationship and spaced apart from each other and
they are simultaneously movable with at least two
movements: a rotatory movement around the shaft 4a
coaxial with the horizontal pivot axis 4, and a transla-
tional movement along shaft 4a and the pivot axis 4.
[0026] Said translational movement, identified by
arrows 6a in Fig. 3, is provided to enable the arms 3 of
each arm pair to move close to or away from each other,
in order to conform the distance between said arms to
the axial sizes of a reel 5 to be submitted to movement.
[0027] Said reel 5 (Fig. 3) externally has a cylindrical
surface and two end faces 5a which are substantially
flat and parallel to each other, and internally has a cylin-
drical and hollow core 5b, coaxial with a central axis 6.
Intersection between the central axis 6 and the two end
faces 5a defines two centres identified by 5c¢.

[0028] It is pointed out that each reel 5 is loaded or
unloaded always in an extended position, that is with its
central axis 6 substantially horizontal, onto and from a
respective carriage 2b guided by rails 2a. Therefore in
the loading or unloading positions the central axis 6,
seen in plan view, always lies centrally over rails 2a and
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a respective carriage 2b, independently of the diameter
of reel 5.

[0029] The rotatory movement enables displacement
of each arm 3 between lowered loading/unloading posi-
tions of a reel 5 and one or more raised work positions,
to be used for the intended operations to which reel 5 is
to be submitted.

[0030] Movements of arms 3 are controlled by a driv-
ing apparatus 7, described in the following.

[0031] Arms 3 are integral with grasping means con-
sisting of heads 8 projecting from arms 3 and adapted
to be fitted into the core Sb when arms 3 are close to
each other.

[0032] As shown in Figs. 3 and 6, heads 8 are pro-
vided with a spindle assembly 8a to be fitted in core 5b,
a flange assembly 8b supporting the spindle assembly
8a, and a control unit 8c.

[0033] The control unit 8c controls rotation of the two
above mentioned assemblies and therefore of the whole
reel 5, by means of a clutch device preventing acciden-
tal rotations of reel 5.

[0034] The spindle and flange assemblies 8a and 8b
are integral with each other and oscillatable along a
short stroke towards arm 3, when the flange assembly
8b is submitted to the pressure of an edge of core 5b.
This oscillation movement actuates a contrivance inside
the spindle assembly 8a causing expansion of keys 8d
placed on the spindle assembly itself, so as to lock core
5b from the inside. Practically the spindle and flange
assemblies 8a and 8b embody an expanding spindle,
known per se.

[0035] Arms 3 are defined by a plurality of mutually
movable rigid portions, which portions are in particular
mutually movable in order to be able to continuously
vary the position of each arm 3 between a contracted
setting, defining the minimum length of arm 3, and an
extended setting defining the maximum length of arm 3.
[0036] Indetail, each arm 3 comprises a rigid first por-
tion 9 hinged on the pivot axis 4, and a rigid second por-
tion 10 connected to the first portion 9 and terminating
at a head 8.

[0037] The first and second portions, 9 and 10, of
each arm are in engagement with each other (Figs. 5, 6)
in a telescopic manner or in the form of an open kine-
matic chain (Figs. 1, 2, 4) through connections adapted
to enable said contracted and extended settings and the
intermediate settings.

[0038] When portions 9 and 10 telescopically
engaged with each other are concerned, the second
portion 10 is provided to have (Figs. 5, 6) a connection
defined by a stem 10a of the second portion 10 itself,
which is axially slidable relative to the first portion 9.
[0039] When portions 9 and 10 engaged with each
other like an open kinematic chain are concerned, con-
nection between portions 9, 10 is provided to be made
(Figs. 1, 2, 4) by a pivot pin or hinging axis 11 parallel to
the pivot axis 4.

[0040] Sizes of portions 9 and 10 and the maximum
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and minimum distances between heads 8 and the pivot
axis 4 are such selected that each head 8 is allowed to
be positioned at any point of a substantially rectilinear
and vertical grasping stretch 12 (Fig. 4), which is coinci-
dent with the positions of the centres 5¢ of reels 5 of dif-
ferentiated diameter disposed on carriage 2b.

[0041] In particular each arm 3 in said contracted set-
ting has such a length that its head 8 can be disposed at
a distance from its pivot axis 4 equal to or lower than the
distance between a median line of a carriage 2b and the
pivot axis 4 itself.

[0042] In said extended setting, each arm 3 has such
a length that its head 8 is disposed at a distance from its
pivot axis 4 which is greater or much greater than the
distance between a median line of a carriage 2b and the
pivot axis 4 itself.

[0043] The above stated different movements of arms
3, i.e. the translational movement for mutual approach
or separation and the rotatory movement about the
pivot axis 4, and the movements between portions 9
and 10 to cause expansion or contraction in length of
arms 3, are controlled by the driving apparatus 7.
[0044] In particular, for the translational movement
involving mutual approach or separation of arms 3, par-
allelly to the pivot axis 4, the driving apparatus 7 com-
prises elements known per se, not shown, such as
operating screws for example, that make arms 3 slide
along shaft 4a.

[0045] For the rotatory movement of arms 3 around
the pivot axis 4 and said other movements of said arms
in the case of an open kinematic chain, as shown in par-
ticular in Fig. 4, the driving apparatus 7 comprises a
control centre 13, to be made in a manner known per se
and suitably computerized, to which a fluid-operated cir-
cuit 14 is interlocked.

[0046] The fluid-operated circuit 14 comprises several
members: at least one pump 15 connected to a feeding
source 15a, a plurality of sets of distributors 16, and a
plurality of fluid-operated actuators.

[0047] Provision is made for the same number of sets
of distributors 16 as that of arms 3 and in each arm 3
actuators are made of a first fluid-operated cylinder 17
for operating the first portion 9 rotating about the pivot
axis 4, and a second fluid-operated cylinder 18 for oper-
ating the second portion 10 rotating about the hinging
axis 11.

[0048] The rod of the first cylinder 17 is in engagement
with a bent tailpiece 9a of the first portion 9 so as to cre-
ate an arm conveniently spaced away from the pivot
axis 4 in order to reduce the force to be exerted by cyl-
inder 17, the obtained torque being the same.

[0049] The control centre 13 is programmed for coor-
dinating the angular position of each first portion 9,
rotating about the pivot axis 4 and therefore shifting the
hinging axis 11 along a trajectory in the form of an arc of
a circle 19, with the position of each second portion 10
rotating about the hinging axis 11.

[0050] This coordination is adapted to position heads
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8 close to the grasping stretch 12, along which at differ-
ent heights the centres 5c of reels 5 on carriage 2b
arrange themselves.

[0051] [f the two portions 9 and 10 of each arm 3 are
connected to each other in a telescopic manner, as dia-
grammatically shown in Fig. 5, the driving apparatus 7
remains substantially the same and the second fluid-
operated cylinder 18 intervenes making the second por-
tion 10 project to a greater or less extent so as to place
head 8 on the grasping stretch 12.

[0052] With reference to Fig. 6, it is also to point out
that the telescopic engagement between the first and
second portions 9 and 10 makes it easy to replace the
second fluid-operated cylinder 18 with an electric-con-
trol operating unit 26, in which a reduction motor 27
operates a toothed wheel 28, through a worm screw
27a.

[0053] The toothed wheel is prevented from transla-
tion by means of brackets 29 and is screwed down and
engaged with an axially movable operating screw 30
which is integral at the end with the second portion 10 of
arm 3.

[0054] Obviously, when a fluid-operated cylinder is
replaced by the operating unit 26, only electric connec-
tions are provided between the operating unit and the
control centre 13.

[0055] Advantageously, sensor means 20 is provided
which is for example defined by photoelectric elements
capable of detecting the geometric features of a reel 5
placed on carriage 2b and adapted to supply the control
centre 13 with a corresponding signal.

[0056] Based on this signal, the control centre 13
operates setting of arms 3 and disposes heads 8 along
the grasping stretch 12 and in line with the central axis
6.

[0057] Shown in Figs. 2 and 4 by way of example is a
photoelectric cell placed on the second rigid portion 10
of arm 3, alongside the respective head 8, on the side
thereof which is the first to come close to a reel 5 placed
on a carriage 2b.

[0058] When arm 3 rotates downwardly, the photoe-
lectric cell signals where the outer cylindrical edge of
reel 3 is placed. This placement is univocally correlated
with the reel diameter and therefore the control centre
13 is capable of positioning heads 8. The sensor means
20 can be disposed axially relative to heads 8 or at
another position.

[0059] Referring now to Figs. 4 and 8, it is pointed out
that the control centre 13 may advantageously be
adapted to intervene separately on each of the arms 3
of each arm pair, since each arm 3 is associated with its
own set of distributors 16, and since the driving appara-
tus 7, and in particular the control centre 13, includes
offsetting commands denoted by numbers 13a and 13b.
[0060] By these offsetting commands, each of the two
arms or only one of them can be offset as regards its
position, in particular angularly, relative to the other arm,
so as to lose parallelism therewith.
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[0061] Preferably, displacement takes place with ref-
erence to the raised work position and in the direction
shown in Fig. 8, that is in the direction bringing the cen-
tral axis 6 of a raised reel 5 in a work position to oscillate
angularly in a plane 21 which is substantially horizontal,
or substantially parallel to the unrolling plane of the
paper material or the like.

[0062] By a machine structured as shown in the draw-
ings, practically a small rotation of a single arm 3 about
the pivot axis 4 is operated, which rotation is carried out
optionally in opposite ways.

[0063] For instance, each time the offsetting com-
mand 13a is operated, it imposes a one-degree dis-
placement to a given arm 3 in the paper unrolling
direction, whereas command 13b acts in the opposite
way, on the same arm 3.

[0064] Alternatively or in addition to the offsetting
commands 13a, 13b, the driving apparatus 7 also com-
prises a sensor apparatus 22 placed on arms 3 or
immediately downstream of reel 5 at a work position
and adapted to detect the tractive efforts exerted on the
paper or similar material at the reel 5 edges.

[0065] The sensor apparatus 22 comprises an auxil-
iary roller 23 at which paper carries out a deviation, so
as to exert pressure thereon, and sensors or load cells
24 capable of detecting pressures at the ends of this
auxiliary roller 23.

[0066] It is pointed out that in Fig. 8 there are shown
and denoted by 25 normal conveyor and guide rollers
for the paper material or the like unrolled from reel 5.
[0067] Operation of the machine is as follows.

[0068] All arms are first oriented upwardly and, in
each arm pair, arms are at the maximum mutual dis-
tance so that a power-driven carriage 2b, on which a
reel 5 rests, can be freely inserted between them.
[0069] Only after a signal indicating that carriage 2b is
correctly inserted between a pair of arms 3, at the base
thereof, reaches the control centre 13, descent of arms
3 is operated.

[0070] In addition, first the first and second portions 9
and 10 are maintained in a contracted setting, as shown
in solid line in Figs. 4 and 5, i.e. a setting in which the
second portions 10 are bent or placed over the first
ones.

[0071] The contracted setting is abandoned as arms
3 begin rotating to bring heads 8 at once close to the
vertical grasping stretch 12 and then run along it; prefer-
ably the contracted setting which is less bulky, may be
also abandoned only when, due to rotation of arms 3,
the sensor means 20 detects the presence of reel 5.
[0072] At all events, when the sensor means 20
detects the presence of reel 5, a signal is issued and,
based on the angular position of the first portion 9, the
control centre 13 determines the diameter and place-
ment of the central axis 6 of the reel and, as a result,
makes portions 9 and 10 take their final settings so as to
dispose heads 8 in alignment with the central axis 6 of
the reel.
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[0073] When this final position has been reached,
arms 3 move close to each other closing the reel clamp-
wise, while inserting the spindle assemblies 8a into
cores Sb. The flange assemblies 8b are squashed
towards arms 3 causing a consequent expansion of
keys 8d and locking of reel 5.

[0074] When the reel has been grasped, arms 3 move
upwardly and dispose said reel at a raised work posi-
tion, where the control units 8¢ adjust and control rota-
tion thereof.

[0075] If the reel 5 or the wound paper show any
defect bringing to a greater tensioning of one side of
reel 5 during unwinding thereof, an adjustment remedy-
ing this drawback can be carried out.

[0076] In fact an angular displacement of a single arm
3 and therefore of the central axis 6 can be operated
through the offsetting commands 13a or 13b.

[0077] This displacement is carried out based on
empiric controls, by watching how the reel unwinding
takes place for example, or on the basis of tensioning
data detected by the sensor apparatus 22.

[0078] The sensor apparatus 22 can also directly
operate an angular adjustment of one arm 3 and the
central axis 6 to obtain displacement of the latter, so that
the reel edges have the same tensioning.

[0079] For the unloading cycle, descent of arms 3 is
operated until they lay down reel 5 on carriage 2b, if part
of the reel 3 is to be returned, or until the end of their
stroke if the core 5b alone is to be unloaded. Then arms
3 are moved away and lifted until they reach said start-
ing position.

[0080] Carriage 2b can be started while the machine
is waiting for the beginning of a new loading cycle.
[0081] The invention achieves important advantages.
[0082] In fact, the machine lends itself to handle reels
of any diameter without requiring manual interventions.
[0083] Therefore, times for placing new or partly used
reels to their work position and for returning said reels
once they have been partly or fully used are reduced,
which will bring about a reduction in the production
costs, above all when frequent reel changes are
required by the working processes.

[0084] ltis in particular pointed out that adaptability of
the arms to differentiated reel diameters is obtained
through employment of particularly simple mechanical
structures for said arms, which results in reduced instal-
lation and management costs.

[0085] In addition, the machine is also particularly
flexible and adapted to compensate, also in an auto-
matic manner, for reel winding irregularities or irregular-
ities in the base weight of the paper or similar material
wound on the reels.

Claims
1. A machine for reel handling, in particular for paper

material production lines, comprising: a base struc-
ture (2), at least one pair of movable arms (3) con-
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nected to said base structure (2), a driving
apparatus (7) for moving said arms (3) between a
reel loading or unloading position and a work posi-
tion, and grasping means (8) for said reels sup-
ported by said arms (3) at a position spaced apart
from said base structure (2),

- characterized in that each of said arms com-
prises at least two portions (9, 10) which are
movable and consecutive with respect to each
other, and in that connections (10a, 11) exist
between said portions (9, 10) for enabling each
of said arms (3) to take a contracted setting
and an extended setting defining the minimum
and maximum lengths of said arms (3) respec-
tively, and intermediate settings, said driving
apparatus (7) selecting the length of said arms
(3) appropriate to the sizes of each reel.

A machine as claimed in Claim 1, in which said
reels have end faces (5a), a central axis (6) and
centres (5¢) defined by the intersection of said cen-
tral axis (6) with said end faces (5a), and in which
said grasping means (8) engages said reels at said
central axis (6), said driving apparatus (7) selecting
the length of said arms (3) for disposing said grasp-
ing means (8) along grasping stretches (12) defined
by said centres (5¢) of reels of different diameter in
a loading or unloading position.

A machine as claimed in Claim 1, in which said
base Structure (2) has at least one pivot axis (4),
and in which each of said arms (3) has a first por-
tion (9) rotatably in engagement with said pivot axis
(4) and a second portion (10) movable relative to
said first portion (9) and supporting said grasping
means (8).

A machine as claimed in Claim 3, in which said sec-
ond portion (10) is telescopically movable relative to
said first portion (9).

A machine as claimed in Claim 3, in which said sec-
ond portion (10) forms an open kinematic chain
with said first portion (9).

A machine as claimed in Claim 3, in which said con-
nections (10a, 11) are selectively formed by a stem
(10a) of said second portion (10) slidable on said
first portion (9) and by a hinging axis (11) parallel to
said pivot axis (4) and inserted between said first
and second portions (9, 10).

A machine as claimed in Claim 3, in which said driv-
ing apparatus (7), for each of said arms (3) com-
prises a first fluid-operated cylinder (17) interposed
between said base structure (2) and said first por-
tion (9), and at least one second fluid-operated cyl-
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8.

10.

11.

12

inder (18) and, selectively, an electric-control
operating unit (26) interposed between said first
and second portions (9, 10).

A machine as claimed in Claim 1, in which there is
sensor means (20) adapted to detect the geometric
features of a reel in a loading position.

A machine as claimed in Claim 8, in which said sen-
sor means (20) comprises photoelectric elements
positioned at said arm (3) and in which said driving
apparatus (7) comprises a control centre (13) con-
nected to said sensor means (20).

A machine as claimed in Claim 1, in which said driv-
ing apparatus (7) comprises a control centre (13)
having offsetting commands (13a, 13b) for diversi-
fying the work position of one of said arms (3) rela-
tive to the other arm of said arm pair (3).

A machine as claimed in Claim 10, in which a sen-
sor apparatus (22) is provided which is connected
to said control centre (13) for detecting tensioning
of the paper material or the like during unwinding
thereof from said reel.

A machine as claimed in Claim 11, in which said
sensor apparatus (22) comprises an auxiliary roller
(23) close to said reel in its work position, and load
cells (24) in contact with said auxiliary roller (23).
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