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Description

[0001] The present invention relates to a device for
positioning and clamping shaped elements and a ma-
chine for processing said shaped elements such as in-
soles of sandals and the like.

[0002] It is known in the technical sector relating to
the production of the inner sole or insole of shoes and
in particular sandals that there is a need to carry out
numerous successive processing operations on these
insoles in order to form the seats for receiving the inter-
nal ends of the sandal closing straps, the reference
marks for subsequent processing operations, flattening
of predetermined zones corresponding, for example, to
the position for insertion of the front band of the sandal,
profiling of the perimetral edge, and removal of a thin
layer of material from the bottom surface of the insole
in order to ensure a greater adhesiveness of the glues
for fastening the insole to the outer sole.

[0003] It is also known that these processing opera-
tions are performed in a substantially manual manner
and are therefore subject to the defects associated with
this form of processing: low level of repeatability, need
for expert personnel, poor productivity and high percent-
age of rejects.

[0004] The technical problem which is posed there-
fore is that of providing a machine which is able to per-
form semiautomatically and automatically, all the
processing operations required for correct preparation
of an insole, in particular for sandals.

[0005] These results are obtained according to the
present invention by a positioning and clamping device
for shaped elements according to the characteristic fea-
tures of Claim 18 and by a machine for processing
shaped elements such as insoles of sandals and the
like, which comprises at least one fixed support frame,
an assembly for positioning and clamping the insole,
mounted on a table movable in a plane, an assembly for
supporting and positioning the tool relative to the insole,
an assembly for actuating the tool, and means for pro-
gramming and controlling the cycle sequences of the
machine.

[0006] Further details may be obtained from the fol-
lowing description of a non-limiting example of embod-
iment of the subject of the present invention, provided
with reference to the accompanying drawings, in which:

- Figure 1 shows a schematic, partially sectioned per-
spective view of the machine according to the
present invention;

- Figure 2 shows a perspective view of the detail of
the means for clamping the insole according to the
present invention;

- Figure 3 shows a partially sectioned side view of the
machine according to Fig. 1;

- Figure 4 shows a partially sectioned front view of
the machine according to Fig. 1;

- Figure 5 shows a schematic view, from above, of
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the different positions and angles which the working
tool may assume;

- Figure 6 shows a schematic view, from above, of a
processed insole;

- Figure 7 shows a cross-section along the plane in-
dicated by VII-VIl in Fig. 6;

- Figure 8 shows a first example of embodiment by
way of a variant of the machine according to Fig. 1;

- Figure 9 shows a schematic view, from above, of a
second example of embodiment of the machine ac-
cording to Fig. 1;

- Figure 10 shows a schematic and partial side view
of the tool assembly of the machine according to
Fig. 9;

- Figure 11 shows a schematic and partial side view
of the insole clamping assembly of the machine ac-
cording to Fig. 9; and

- Figure 12 shows a plan view of the centering and
alignment means of the machine according to Fig.
9.

[0007] Asshownin Fig. 1, the machine for processing
insoles 1 according to the present invention comprises
essentially:

- afixed support frame 1 resting on the ground;

- anassembly 10 for positioning and clamping the in-
sole 2, which assembly is mounted on:

- atable 20 comprising two horizontal surfaces 21,22
which are respectively movable in a first, longitudi-
nal, direction (X) and a second, transverse, direc-
tion (Y) perpendicular to each other;

- an assembly 30 for moving the tool 3, essentially
comprising a first arm 31 movable rotationally about
an axis (W) perpendicular to the plane containing
said table 20 and in turn carrying an essentially ver-
tical column 33 forming the element for guiding:

- a slide 34 movable in both senses in a vertical di-
rection (Z); said slide 34 having, joined thereto:

- aspindle 35 substantially perpendicular to said ver-
tical axis (Z) and carrying the assembly 40 for rota-
tional actuation of the tool 3;

- said spindle 35 also forming an axis (K) of rotation
for said assembly 40 actuating the tool 3 in order to
allow positioning of the latter in inclined directions
with respect to the vertical direction (Z).

[0008] According to the invention it is envisaged
moreover that the machine is equipped with means for
controlling the working sequences, which may be
formed by semi-automatic control devices 2000 or by a
numerical control programmer 1000.

[0009] In greater detail and as illustrated in the fig-
ures:

- said surfaces 21, 22 of the table 20 may be moved
by means of endless screws, conventional per se,
actuated by respective motors connected to the
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control devices 1000/2000 which apply interpola-
tion methods able to allow positioning of the said
surfaces in any point of a reference plane (X,Y);

- the surface 21 has, joined thereto, the assembly 10
for positioning and clamping the insole 2, which
comprises (Fig. 2): a support 11 which is essentially
U-shaped and fixed to a bracket 11a for joining to
the said table 21; the arms of the U (for the sake of
convenience of the description below a convention-
al front orientation corresponding to the front of the
machine and rear orientation corresponding to the
opposite side will be assumed) pivotably support,
by means of an axis of rotation 12a, a projecting
member 12 extending in a substantially longitudinal
direction (X-X) and movable rotationally about said
pin 12a upon operation of associated actuating
means which are illustrated in the figure as a cylin-
der 12b.

[0010] Fig. 11 shows an alternative embodiment of
the projecting member 112 which is formed by means
of elements 112c which are hinged together on pins
112a in a similar manner to the links of a chain; in this
way the projecting member 112 allows a shaped support
surface to be provided with a profile corresponding to
that of the insole, improving the processing stability and
precision.

[0011] A preferred embodiment also envisages the
presence of a sensor 18 able to detect the inclination of
the projecting member 12 and send a corresponding
signal to the programming and control means which
may store the data for possible re-use of the model sub-
sequently and supply it to the angle adjusting cylinder
12b which may position the projecting member at the
correct angle programmed for a specific model.

[0012] The fixed surface 11 and the pivoted projecting
member 12 form the support surface for the insole 2
which may thus be arranged with its rear part (corre-
sponding to the heel) substantially flat, resting on the
surface 11 and with its front part (tip), which is usually
inclined, resting on the free end of the suitably inclined
projecting member 12, thus being stably supported.
[0013] In order to facilitate positioning of the insole 2
on the support 11, rear locating elements 13a are pref-
erably envisaged, being substantially parallel to the
transverse direction Y-Y, together with lateral locating
elements 13b, which are substantially parallel to the lon-
gitudinal direction X-X.

[0014] Asiillustrated in Fig. 11 and 12 and for the pur-
poses of ensuring alignment of the longitudinal axis of
the insole 2 in a direction parallel to the longitudinal axis
X-X of the machine, it is envisaged that rear locating
means are associated with the support 11, said means
consisting of pins 113a which can be displaced by
means of a microcylinder 113c in a direction parallel to
the vertical direction Z-Z from a position projecting from
the support 11 for contact with the insole 2, into a con-
cealed position within the thickness of the support 11
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and therefore able to allow operation of the clamping
means 14 without interference.

[0015] Said alignment means are completed by a fur-
ther front pin 113b in turn actuated by a microcylinder
180 in turn integral with the surface 21 of the table 20;
in this way said front pin is able to come into contact with
the tip of the insole 2 so as to bring the latter into parallel
alignment with the longitudinal axis X-X of the machine.
[0016] The microcylinder 180 is furthermore integral
with actuating means 181 for performing displacement,
by means of a screw in the example illustrated, in a di-
rection parallel to the longitudinal axis X-X so as to allow
positioning thereof in relation to the greater/shorter
length of the insole.

[0017] The positioning assembly 10 also comprises
means for clamping the insole, consisting of a plurality
of lever arms 14, the fulcrum of which consists of a fixed
pin 14a integral with the surface 11 and the power point
of which is formed by a second pin 15b integral with the
free end of the rod 16a of a cylinder 16 actuated by the
control means 1000/2000.

[0018] In this way the free end of the clamping arm 14
is able to move from an anti-clockwise rotated - opening
- position, which allows positioning of the insole 2, into
a clockwise rotated - clamping - position, which allows
the arrangement in position of the insole.

[0019] The said clamping elements 14 are entirely in-
dependent of each other so as to allow varied opening/
closing thereof.

[0020] The rotating arm 31 of the positioning assem-
bly 30 extends (Figs. 1,3) in a substantially longitudinal
direction towards the rear part of the machine and has
one end constrained to a substantially vertical axis of
rotation (W) formed by the shaft 32a of an actuating mo-
tor 32 controlled by the control devices 1000/2000.
[0021] The said column 33 is integrally joined to the
opposite end of the arm 31 and carries the slide 34 sup-
porting the tool assembly 40 which comprises:

- a support 35 extending in a direction substantially
parallel to the longitudinal axis X-X and carrying the
assembly 40 consisting of a motor 41 with associ-
ated tool actuating shaft 41a, since the support 35
also forms an axis of rotation (K) about which the
assembly 40 can rotate, being moved by an asso-
ciated motor 35a, the tool 3 being able to be ar-
ranged at different angles of inclination with respect
to the axis (Z) perpendicular to the insole 2.

[0022] The slide 34 is moved along the axis Z by an
associated motor 34a.

[0023] According to a preferred embodiment it is en-
visaged that the tool movement assembly 30 also sup-
ports a device 60 for supplying a marker fluid, for exam-
ple ink or the like, able to indicate the reference lines 2f
on the insole 2.

[0024] In greater detail (Fig. 8), said supplying device
60 comprises a supplying element 61 mounted on a cor-
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responding arm 62 integral with corresponding means
63 for adjusting its position along the axes Z and Y, in
turn joined to the assembly 40 of the tool 3.

[0025] The operating principle of the machine is as fol-
lows:

- atemplate corresponding to the final form of the in-
sole of smallest size in a homogeneous series is
prepared;

- asequence of movements of the tool is performed
by starting a program which can be self-memorised
by the machine which, detecting the different val-
ues, is set so as to perform subsequently the
processing operations envisaged;

- the operation is repeated with a template corre-
sponding to the final form of the insole of largest
size in the same series;

- at this point the machine is able to manage the en-
tire production of the insoles of an intermediate size
between the smallest and largest size and is set for
operation;

- aninsole 2 is positioned in the positioning assembly
10 and once correct centering has been achieved
the clamping means 14 are activated;

- the working sequence is activated and, under the
control of the program which adjusts the various
control axes, positions the tool in the various work-
ing positions in order to perform incisions 2b (Fig.
6,7) or flattened areas 2c or profiling 2d of the per-
imetral edge of the insole 2;

- theinsole will be positioned so as to obtain supply-
ing of the marker fluid in order to mark on the insole
the references 2f necessary for the subsequent op-
erations.

[0026] Although described in connection with a totally
automatic cycle, it is envisaged that the working se-
quence may also be performed in a semi-automatic
manner, allowing a greater degree of interaction be-
tween machine and operator.

[0027] According to preferred embodiments, it is en-
visaged also that the assembly 110 for clamping the in-
sole 2 consists of one or more magnetic elements 111
which are of the permanent type or can be activated/
deactivated by the control system 1000/2000 and are
able to interact with corresponding metal elements 2g
inserted in the insole 2.

[0028] According to a further embodiment (Fig. 8), it
is envisaged that the machine is equipped with insole
centering means 70 comprising a source for emission
of a light ray able to be projected in a direction substan-
tially parallel to the axis Z on the insole 2 in order to allow
collimation with corresponding reference points 2i
marked on the insole.

[0029] A similar centering element 170 may be envis-
aged in association with the tool 3 as illustrated.
[0030] AsillustratedinFigs.9and 10, the arm 35 has,
integral therewith, two optical projectors 200 arranged
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on opposite sides of the tool 3 and in a position such as
to cause the associated light beam to coincide with the
end (in the case of the figure with the tangent) of the
cutting tool 3 itself; these projectors 200 allow the oper-
ator to simulate, during the self-memorisation stage, the
real measurement of the milling operation to be per-
formed subsequently by means of the tool.

[0031] In a preferred embodiment (Fig. 10) it is envis-
aged moreover that the milling cutter 3 has, arranged
alongside it, feelers 300 which have the function of de-
tecting the height in the direction Z-Z of the zone where
milling is to be performed; in this way it is possible, for
each operation, to detect and program the actual zero
height from where the actual depth of milling performed
by the tool 3 will be measured.

[0032] Ingreaterdetail and in the example of mechan-
ical embodiment in Fig. 10, said feelers are supported
by a frame comprising two columns 310 movable in the
direction Z-Z with respect to the tool support arm 35 and
connected transversely by a cross-piece 311 acted on
by a downwardly pushing spring 312 and a cylinder 313
able to raise the feelers at the end of detection in order
to move them outside the dimensions of the milling cut-
ter.

[0033] Although illustrated and described in mechan-
ical form, it is envisaged that the feelers may also be of
the optical or similar type.

[0034] It is therefore obvious how the machine ac-
cording to the invention enables all the operations which
are currently performed manually to be carried out in a
highly reliable and repetitive manner, with obvious ad-
vantages in terms of low cost, reliability and productivity.

Claims

1. Machine for processing shaped elements such as
insoles (2) of sandals and the like, characterized
in that it comprises at least:

- afixed support frame (1),

- an assembly (10;110) for positioning and
clamping the insole (2), mounted on a table (20)
movable in a plane (X, Y),

- anassembly (30) for supporting and positioning
the tool (3) relative to the insole,

an assembly (40) for actuating the tool (3),
means (1000;2000) for programming and control-
ling the cycle sequences of the machine.

2. Machine according to Claim 1, characterized in
that said table (20) is formed by two horizontal sur-
faces (21,22) respectively movable in a first, longi-
tudinal, direction (X) and a second, transverse, di-
rection (Y) perpendicular to each other.

3. Machine according to Claim 1, characterized in
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that said assembly (10) for positioning and clamp-
ing the insole (2) comprises a substantially U-
shaped support (11) fixed to a bracket (11a) for join-
ing to the said table (21).

Machine according to Claim 3, characterized in
that the arms of the "U" of the support (11) pivotably
supports, by means of an axis of rotation (12a;
112a), a projecting member (12;112) extending in a
substantially longitudinal direction (X-X) and mova-
ble rotationally about said axis (12a;122a).

Machine according to Claim 4, characterized in
that said projecting member (112) comprises a plu-
rality of elements (112c) hinged together about
transverse pins (112a).

Machine according to Claim 4, characterized in
that said projecting member (12;112) is movable ro-
tationally upon operation of associated actuating
means (12b).

Machine according to Claim 1, characterized in
that said assembly (10) for positioning the insole
(2) comprises rear locating elements (13a;113a)
substantially parallel to the transverse direction
(Y-Y).

Machine according to Claim 7, characterized in
that said rear locating means associated with the
support (11) consist of pins (113a) which can be dis-
placed by means of actuator means (113c) in a di-
rection parallel to the vertical direction (Z-Z) from a
position projecting from the support (11) where they
interfere with the insole (2) to a concealed non-in-
terfering position.

Machine according to Claim 7, characterized in
that it comprises front alignment means consisting
of a front pin (113b) displaced by an associated ac-
tuator (180) in a direction parallel to the vertical di-
rection (Z-Z) from an extracted position interfering
with the tip of the insole (2) to a retracted position
where it does not interfere therewith.

Machine according to Claim 9, characterized in
that said actuator means (180) are associated with
means (181) for displacement in a direction parallel
to the longitudinal axis (X-X).

Machine according to Claim 1, characterized in
that said assembly (10) for positioning the insole
(2) comprises lateral locating elements (13b) sub-
stantially parallel to the longitudinal direction (X-X).

Machine according to Claim 1, characterized in
that said means (10) for clamping the insole (2)
consist of a plurality of lever arms (14), the fulcrum
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13.

14.

15.

16.

17.

18.

19.

20.

21.

of which consist of a fixed pin (14a) integral with the
surface (11) and the power point of which consists
of a second pin (15b) integral with the free end of
associated actuating means (16).

Machine according to Claim 12, characterized in
that said means (16) for actuating the clamping
means (14) consist of a rod (16a) of a controlled
cylinder (16).

Machine according to Claim 12, characterized in
that said assembly (110) for clamping the insole (2)
comprises one or more magnetic elements (111)
able to interact with corresponding metal elements
(29) inserted in the insole (2).

Machine according to Claim 1, characterized in
that said assembly (30) for positioning the tool (3)
comprises a first arm (3) movable rotationally about
an axis (W) perpendicular to the plane containing
said table (20) and in turn supporting a substantially
vertical column (33) forming the element for guiding
a slide (34) movable in both senses in the vertical
direction (Z), a support (35) substantially perpen-
dicular to said vertical axis (Z) and carrying said as-
sembly (40) for actuating the tool (3) being joined
to said slide (34).

Machine according to Claim 15, characterized in
that the said support (35) also forms an axis (K) of
rotation for said assembly (40) actuating the tool (3),
able to allow positioning of the latter in directions
inclined with respect to the vertical direction (Z).

Machine according to Claim 1, characterized in
that it comprises means (70) for centering the in-
sole (2), comprising a source for emission of a light
ray able to be projected onto the insole (2) in a di-
rection substantially parallel to the axis (Z).

Machine according to Claim 1, characterized in
that it comprises means (170) for centering the tool
(3), comprising a source for emission of a light ray
able to be projected onto the insole (2) in a direction
substantially parallel to the axis (2).

Machine according to Claim 1, characterized in
that it comprises a device (60) for supplying a mark-
er fluid, able to mark reference lines (2f) on the in-
sole (2).

Machine according to Claim 19, characterized in
that said supplying device comprises a supplying
element (61) mounted on a corresponding arm (62)
integral with means (63) for adjusting its position, in
turn joined to the tool actuating assembly (40).

Machine according to Claim 1, characterized in
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that it comprises means (200) able to simulate, dur-
ing the self-memorisation stage, the real measure-
ment of the milling operation to be performed.

Machine according to Claim 21, characterized in
that said simulation means comprise at least two
optical projectors (200) arranged parallel to the ver-
tical direction (Z-Z) on opposite sides with respect
to the tool (3) and in a position such as to cause the
associated light beam to coincide with the edge of
the said tool (3).

Machine according to Claim 1, characterized in
that it comprises means (300) for detecting the ac-
tual depth of the milling operation performed by the
tool (3).

Machine according to Claim 23, characterized in
that said detection means (300) are of the optical

type.

Machine according to Claim 23, characterized in
that said detection means (300) are of the mechan-
ical type.

Machine according to Claim 25, characterized in
that said detection means (300) consist of a pair of
feelers (300) supported by a frame (310,311,312)
movable parallel to the vertical direction (Z-Z) upon
actuation of associated actuators (312,313).

Device for positioning and clamping shaped ele-
ments such as an insole (2), characterized in that
it comprises a substantially U-shaped support (11)
extending in a longitudinal direction (X-X) parallel
to that of the shaped element and fixed to a bracket
(11a) for joining to a movable table (21).

Device according to Claim 27, characterized in
that the arms of the "U" of the support (11) pivotably
support between them, by means of a transverse
axis of rotation (12a;112a), a projecting member
(12;112) extending in a substantially longitudinal di-
rection (X-X) and movable rotationally about said
axis (12a;112a).

Device according to Claim 28, characterized in
that said projecting member (112) comprises a plu-
rality of elements (112c) hinged together about
transverse pins (112a) in the form of chain links.

Device according to Claim 28, characterized in
that said projecting member (12) is movable rota-
tionally upon operation of associated actuating
means (12b).

Device according to Claim 27, characterized in
that it comprises rear locating elements (13a;113a)
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32.

33.

34.

35.

36.

37.

38.

39.

40.

10

substantially parallel to the transverse direction
(Y-Y).

Device according to Claim 27, characterized in
that it comprises lateral locating elements (13b)
substantially parallel to the longitudinal direction
(X-X).

Device according to Claim 31, characterized in
that said rear locating means associated with the
support (11) consist of pins (113a) which can be dis-
placed by means of actuator means (113c) in a di-
rection parallel to the vertical direction (Z-Z) from a
position projecting from the support (11) where they
interfere with the insole (2) to a concealed non-in-
terfering position.

Device according to Claim 27, characterized in
that it comprises front alignment means consisting
of a front pin (113b) displaced by an associated ac-
tuator (180) in a direction parallel to the vertical di-
rection (Z-Z) from an extracted position where it in-
terferes with the tip of the insole (2) to a retracted
position where it does not interfere with the said tip.

Device according to Claim 34, characterized in
that said actuator means (180) are associated with
actuating means (181) for displacement in a direc-
tion parallel to the longitudinal axis (X-X).

Device according to Claim 27, characterized in
that said clamping means consist of a plurality of
lever arms (14), the fulcrum of which consists of a
fixed pin (14a) integral with the surface (11) and the
power point of which consists of a second pin (15b)
integral with the free end of associated actuating
means (16).

Device according to Claim 36, characterized in
that said means (16) for actuating the clamping de-
vices (14) consist of the rod (16a) of a controlled
cylinder (16) .

Device according to Claim 27, characterized in
that it comprises one or more magnetic elements
(111) able to interact with corresponding metal ele-
ments (2g) inserted in the shaped element (2).

Device according to Claim 27, characterized in
that it comprises a sensor (18) able to detect the
angle of inclination of the projecting member (12)
and send a corresponding signal to the program-
ming and control means.

Device according to Claim 39, characterized in
that the angle adjusting means (12b) are controlled
by the said angle sensor (18).
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41. Device according to Claim 27, characterized in
that said shaped element is an insole (2) of sandals
and the like.
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