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which can be orientated angularly about a common cen-
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orientation of the plates (3, 4) about the said common
centre of rotation (C). Each plate (3, 4) comprises a front
portion (3a, 4a) and a rear portion (3b, 4b) articulated
on each other. The device (1) comprises driving means
(16) for articulating each front portion (3a, 4a) with re-
spect to each rear portion (3b, 4b).
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Description

[0001] The present invention relates to a device for
folding the edge of an upper according to the prechar-
acterizing clause of Claim 1.

[0002] As is known, in shoemaking the upper has to
be glued to an insole. For this purpose, the upper is in-
itially stretched on a shoemaker's last on the bottom of
which an insole has previously been placed. Subse-
quently, after adhesive has been spread on the periph-
ery of the insole, the edges of the upper are folded and
pressed onto the insole.

[0003] In the known art, the operation of folding and
pressing the upper onto the insole is carried out by
means of a pair of movable assembly plates which can
match the profile and the configuration of the bottom of
the last.

[0004] An example of a device for carrying out the
aforesaid operation is known from European Patent Ap-
plication EP-A-585982. This device consists of two sym-
metrical half-plates which can be orientated angularly
with respect to a common centre of rotation and two
shaped sliding pieces fitted on the half-plates. During
assembly, the two sliding pieces are made to adhere to
the hollow area of the last.

[0005] The solution proposed in Patent Application
EP-A-585982 has the advantage that a change can be
made rapidly from the assembly of a shoe of a given
type and size to that of a shoe of another size, or from
the assembly of a right-hand shoe to that of a left-hand
shoe and vice versa, solely by adjusting the positions of
the shaped sliding pieces which adhere to the hollow
area. However, this solution is not suitable for folding
uppers on lasts which differ considerably from each oth-
er in their shape and/or dimensions, for example when
the front part of the last has a profile which is more ta-
pered, in other words more pointed, than the last on
which the plates have been modelled. It must also be
borne in mind that shoes of different shapes and fittings
(narrow or wide, for example) may have to be made on
lasts of the same size. In both cases considered above,
it would be necessary to replace the plates with others
having a more tapered configuration, by means of a
rather laborious operation which would clearly have to
be carried out with the machine stopped and therefore
with negative effects on the output of the said machine.
[0006] Thus there is an acutely felt requirement for a
device for folding the edge of an upper, which can be
adapted to virtually all existing lasts, which differ from
each other in their profiles, contours, size and configu-
ration.

[0007] The technical problem underlying the present
invention is that of providing a device for folding an up-
per on a last which has structural and functional char-
acteristics such that it meets the aforesaid requirement
while overcoming the drawbacks described with refer-
ence to the known art.

[0008] This problem is resolved with a device accord-
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ing to Claim 1.

[0009] Further characteristics and the advantages of
the device according to-the present invention will be
made clear by the following description of a preferred
example of embodiment of the invention, provided for
guidance and without restrictive intent, with reference to
the attached figures, in which:

- Figures 1 and 3 show different simplified schematic
views of a device for folding an upper on a last ac-
cording to the present invention,

- Figure 2 shows a schematic view of the device of
Figure 1 with some details omitted,

- Figure 4 shows a schematic view of a detail of the
device of Figure 1 in a first configuration,

- Figure 5 shows a schematic view of a detail of the
device of Figure 1 in a second configuration,

- Figure 6 shows a schematic view of a detail of the
device of Figure 1 in two different operating config-
urations for a first last,

- Figure 7 shows a schematic view of a detail of the
device of Figure 1 in an operating configuration for
a second last, and

- Figure 8 shows a schematic view of a detail of the
device of Figure 1 in two different operating config-
urations for the second last.

[0010] With reference to the aforesaid figures, the
number 1 indicates the whole of a device for folding an
upper on a last.

[0011] The last is shown schematically and partially
in the figures and is indicated by 2, while the upper which
is stretched on the last 2 is not shown in the figures.
[0012] In a wholly conventional way, the last 2 is po-
sitioned on a suitable support of the machine with which
the device 1 according to the invention is associated.
The last 2 is supported in such a way that it has the in-
sole facing downwards.

[0013] The device 1 comprises a pair of plates, indi-
cated jointly by 3 and 4 respectively, coupled together
in such a way that they can be orientated angularly like
jaws about a common centre of rotation C, and corre-
sponding shaped sliding pieces (not shown in the fig-
ures).

[0014] Each plate 3, 4 has a support part or plate sup-
port 5 with which it is mechanically associated by cou-
pling means 6.

[0015] Each plate support 5 has a rack 13, along a
portion of its outer edge, extending along an arc of cir-
cumference having its centre in the common centre of
rotation C.

[0016] The plates 3, 4 are mounted on supporting and
guiding means, indicated as a whole by 7 (Fig. 1), which
comprise a support 8 and a slider 9 which slides on two
parallel guides 10.

[0017] Thus the plates 3, 4 and the corresponding
plate supports 5 can slide along the parallel guides 10
in the direction indicated by the axis Y-Y in the figures,
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so that the group consisting of the plates 4 and the plate
supports 5 is brought from a position remote from the
last 2 to an advanced position in which the said group
is close to the last 2.

[0018] The support 8 has four slots 11, in which two
pairs of guide pins 12 are inserted, each pair of pins be-
ing integral with a corresponding plate support 5.
[0019] In a preferred embodiment, the slots 11 have
a curvilinear shape, corresponding to a portion of semi-
circumference having its centre in the common centre
of rotation C.

[0020] The plates 3, 4 are movable and can be orien-
tated angularly between a rest position and a working
position. In-the rest position, the plates 3, 4 are remote
from the last 2 and do not engage with the upper. Con-
versely, in the working position (Fig. 1, Figs. 6 - 8), the
plates 3, 4 are located next to the last 2 in such a way
that they can engage with at least one peripheral portion
of the upper. The plates 3, 4 are designed to fold the
edge of the upper onto an insole, not shown in the fig-
ures, which is associated with the underside of the last 2.
[0021] For this purpose, the plates 3 and 4 have edg-
es 30 and 40 shaped to follow the profile of the last and
to engage with the upper.

[0022] For the angular orientation of the plates 3, 4
between the rest position and the working position, the
device 1 comprises means for setting the angular orien-
tation. In a preferred embodiment, the means for setting
the angular orientation comprise two electric motors 14,
one for each plate, mounted on the slider 9. A pinion 15
is keyed on each shaft of the motors 14 and these pin-
ions are connected mechanically by means of interme-
diate gears 15a to the toothed sectors 13 to drive them.
[0023] Essentially, the electric motors 14 transmit an
angular rotary movement about the common centre of
rotation C, by means of the pinions 15, the intermediate
gears 15a and the toothed sectors 13, to the plate sup-
port 5 and consequently, because of the coupling means
6, to the plates 3, 4.

[0024] The rotary movement of each plate support 5
about the common centre of rotation C is facilitated by
the presence of the guide pins 12 inserted in the corre-
sponding slots 11 which, as stated, extend through an
arc of circumference having its centre in the common
centre of rotation C.

[0025] Advantageously, each plate 3 and 4 comprises
at least two portions 3a, 4a and 3b, 4b articulated on
each other. In a preferred embodiment, the portions 3a,
4a form corresponding front portions of the plates 3, 4,
while the portions 3b, 4b form corresponding rear por-
tions of the plates 3, 4.

[0026] In order to meet specific requirements, each
plate can comprise a greater number of portions.
[0027] The front portions 3a, 4a and the rear portions
3b, 4b of each plate 3, 4 are articulated on each other
and can be orientated angularly with respect to each
other about a corresponding second common centre of
rotation C' which is separate from the common centre
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of rotation C.

[0028] In other words, the common centre of rotation
C' about which the front portion 3a and the rear portion
3b are articulated is separate from the common centre
of rotation C' about which the front portion 4a and the
rear portion 4b are articulated.

[0029] The rear portions 3b, 4b have edges 30b, 40b
which are tapered towards the last 2 and are shaped in
the form of curved lines to follow the profiles of the sides
of a last.

[0030] In a preferred embodiment, the articulating be-
tween the front portions 3a, 4a and the corresponding
rear portions 3b, 4b is performed by means of an inter-
locking connection between complementary profiles, of
the male and female type for example. This type of cou-
pling makes it possible to provide an articulation without
rotation pins in the centres of rotation C and C'. Advan-
tageously, this permits the use of very thin plates, since
the absence of hinge pins makes it unnecessary to pro-
vide a partial overlap of the portions 3a, 4a, 3b, 4b at
the positions of the articulations centred on C and C'.
[0031] The absence of hinge pins also makes it pos-
sible to shape the edges 30b, 40b of the rear portions
3b, 4b and the edges 30a, 40a of the front portions 3a,
4a at the positions of the hinge points. The shaping can
be carried out, for example, by milling or equivalent ma-
chining operations. It should be noted that such shaping
would be impeded by the presence of pins because of
the discontinuity of the profiles of the front portions 3a,
4a at the positions of the said pins.

[0032] Advantageously, therefore, the front portions
3a, 4a have edges 30a, 40a which are tapered towards
the last 2 and shaped in the form of a curved line to follow
the profile of the toe of a last.

[0033] Because of the articulating in the form of an
interlocking connection with no pins, the rear portions
3b, 4b can be replaced easily and rapidly, for example
in the case of lasts having sides which differ significantly
from each other.

[0034] The front portions 3a, 4a can also be replaced
in order to meet specific requirements. This may be nec-
essary when lasts having toes shaped in very different
ways are to be mounted. With reference to the above
description, the advantage of using front portions 3a, 4a
which can be orientated and which have shaped edges
should therefore be noted.

[0035] In a preferred embodiment, the device 1 ac-
cording to the presentinvention is symmetrical about the
axis Y-Y on which the common centre of rotation C of
the plates 3, 4 lies. Consequently, in order to simplify
the description, the device 1 will hereafter be described
with reference to the plate 4 only, the description relating
to the plate 3 being equivalent.

[0036] Clearly, it is possible, as an alternative to the
above, for the device 1 not to be symmetrical about the
axis Y-Y and for it to have a pair of plates 3 and 4 whose
common centre of rotation C does not lie on the axis Y-Y.
[0037] The articulating of the front portion 4a with re-
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spect to the corresponding rear portion 4b is achieved
by using separate driving means 16 (Fig. 3) for each
plate 3, 4. The driving means 16 act on one of the two
portions 4a, 4b, which in the example in Figure 3 is the
front portion 4a, in such a way as to orientate one portion
angularly with respect to the other about the second
common centre of rotation C'.

[0038] Since the two portions of plate 4a and 4b are
coupled at the point C', in such a way as to be articulated
with respect to each other, and the rear portion 4b is
connected to the plate support 5 by the coupling means
6, it is evident that a movement of the front portion 4a
of the plate 4 is solely responsible for determining the
movement of the rear portion 4b of the plate 4 and its
final positioning.

[0039] Essentially, the positioning of the rear portion
4b is solely determined by the positioning of the corre-
sponding front portion 4a.

[0040] Alternatively, in order to meet different require-
ments, the driving means 16 can act on both plates 4a,
4b simultaneously or sequentially.

[0041] In order to enable the device 1 to operate cor-
rectly, the driving means 16 are mounted on the plate
support 5 which, as stated previously, is coupled to the
plate 4 by coupling means 6.

[0042] Advantageously, the coupling means 6 consist
of a link mechanism which connects the plate support 5
to the rear plate 4b.

[0043] In a preferred embodiment, the driving means
16 comprise a pair of motor means, each acting on the
respective front plate 4a of the corresponding plate 4.
[0044] Advantageously, the driving means 16 com-
prise an electric motor 17 (Fig. 3), a bevel gear pair
transmission 18, and a worm screw 19.

[0045] Ina preferred embodiment, the front portion 4a
is connected to a support 20 (Figs. 4, 5) on which a
toothed element 21 is mounted.

[0046] The toothed element 21 has, along its outer
edge part, a toothed sector 22 extending along an arc
of circumference having its centre at the point C, the
toothing of this sector engaging with the worm screw 19
(Fig. 3).

[0047] Thus the electric motor 17, acting through the
bevel gear pair transmission 18, the worm screw 19 and
the toothed sector 22, can impart a rotary movement
about the common centre of rotation C to the front por-
tion 4a of the plate 4.

[0048] Since the driving means 16 are mounted on the
plate support 5, the rotary movement of the front portion
4a of the plate 4 about the centre of rotation C causes
a change in the angular orientation of the said front plate
4a with respect to the rear portion 4b about the common
centre of rotation C'.

[0049] Figures 4 and 5 show the plates 3, 4 in two dif-
ferent configurations. In particular, in the movement
from the configuration of Figure 4 to that of Figure 5, the
front portions 3a, 4a are rotated about the common cen-
tre of rotation C in such a way as to change the angular
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orientation of the said front portions 3a, 4a with respect
to the corresponding rear portions 3b, 4b about the cor-
responding centres of rotation C'.

[0050] The driving means 16 therefore make it possi-
ble to modify the profile of the front part of the pair of
plates 3, 4 by acting on the corresponding portions 3a,
4a, thus adapting the device 1 to lasts whose toes differ
significantly from each other (Figs. 4 and 5 and Figs.
6-8).

[0051] To enable the plates 3 and 4 to be adapted to
lasts having front profiles which differ significantly from
each other, as in the case of square-toed or extremely
pointed profiles, in a particular advantageous embodi-
ment the extension of the edge 30a, 40a of the front por-
tions 3a, 4a is smaller than the extension of the edge
30b, 40b of the rear portions 3b, 4b.

[0052] Thus the profile of the front part of the pair of
plates 3, 4 can be finely adjusted to adapt it to the profile
of the toe of the last to be mounted.

[0053] Advantageously, each plate support 5 has a
slot 23 (Figs. 6-8) into which is inserted a male guide
sector (not shown in the figures) fixed to the support 20
with fixing screws 24. The male guide sector is therefore
integral with the front portion 4a.

[0054] Thus the rotation of the front portion 4a about
the common rotation point C is guided by means of the
male guide sector slidable in the slot 23 with respect to
the corresponding plate support 5.

[0055] Advantageously, the slots 23 have a curved
shape corresponding to a portion of semi-circumference
having its centre in the common centre of rotation C.
[0056] In order to move the plates 4 from the rest po-
sition to the working position, an electric motor 25 (Figs.
1-3) coupled to the slider 9 by a recirculating balls screw
and nut screw system, is fixed to the frame of the ma-
chine, which is shown only partially in the figures.
[0057] Since the guides 10 are also fixed to the frame,
by means which are not shown, the operation of the mo-
tor 25 causes the whole assembly consisting of the
plates 3, 4 and the plate support 5 to move on the guides
10, in such a way as to bring the plates 3, 4 from the
rest position to the working position next to the last 2
(Fig. 1, Figs. 6-8).

[0058] In a particularly preferred embodiment, the
electric motor 25, the electric motors 14 and the driving
motors 16 are made subordinate, by suitable connecting
and control means, to a control unit, for example a pro-
grammable electronic unit, in such a way that they can
be operated by this unit independently of each other ac-
cording to a predetermined operating program.

[0059] The angular orientation of the pair of plates 3,
4 about the common centre of rotation C is advanta-
geously carried out during the advance of the assembly
consisting of the plates 3, 4 and the plate support 5 along
the guides 10 towards the last 2 from the rest position
to the working position.

[0060] Alternatively, the angular orientation of the pair
of plates 3, 4 is carried out before the commencement
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of the advance of the assembly consisting of the plates
3, 4 and the plate support 5 along the guides 10.
[0061] The articulating of the front portion 4a with re-
spect to the rear portion 4b, in other words the angular
orientation of the portions 4a, 4b about the common cen-
tre of rotation C', is carried out advantageously, for the
plate 4, before the advance of the assembly consisting
of the plates 3, 4 and the plate support 5 along the
guides 10 towards the last 2.

[0062] The front portion 3a is articulated in a similar
way with respect to the rear portion 3b for the plate 3.
[0063] However, itis also possible to make further ad-
justments to the angular orientation of the portions 4a,
4b of the plate 4 and the portions 3a, 3b of the plate 3
about the centre of rotation C' even when the plates 3,
4 are in the working position.

[0064] Forexample, a micro-adjustment can be made
when there is a change in the shoe size, while the mac-
ro-adjustment is made before the advance of the plate
support assembly.

[0065] In particular, the machine operator can store in
the control unit a set of last profiles by acting on the driv-
ing means 16 in such a way as to change the angular
orientation of the portions 4a, 4b and of the portions 3a,
3b about the corresponding centre of rotation C'.
[0066] These data will then be used whenever a pre-
determined model of last needs to be mounted.

[0067] Advantageously, different last profiles can be
set for the plate 3 and for the plate 4. The device 1 ac-
cording to the present invention is therefore particularly
suitable for mounting asymmetrical lasts, since it is pos-
sible to set different profiles for plates 3 and 4 by acting
in different ways on the corresponding portions 3a, 3b
and 4a, 4b. The device 1 according to the present in-
vention is easily adapted to working with a right or left
last.

[0068] In the operation of the folding device 1 accord-
ing to the present invention, the operator positions, on
the support of the machine to which the device 1 is fitted,
a last 2 on which an upper is stretched, and under which
is placed an insole to which an adhesive has been ap-
plied in advance.

[0069] The operator then selects from the set of last
profiles stored in the control unit the profile suitable for
the last to be mounted. Following this selection, the driv-
ing means 16 are operated to change the angular ori-
entation of the front portions 3a, 4a with respect to the
rear portions 3b, 4b about the common centre of rotation
C'. Thus the pair of plates 3, 4 is in what is known as an
"encircling" position; in other words the plates are posi-
tioned to engage the edges of the upper.

[0070] Alternatively, the driving means can sequen-
tially drive first the front portion 3a and then the front
portion 4a, or vice versa.

[0071] Itis also possible to drive only one of the two
front portions 3a, 4a.

[0072] In both cases, the electric motor 25 and the
means for setting the angular orientation 14 of the plates
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3, 4 about the common centre of rotation C are operated
simultaneously to bring the plates 3, 4 from the rest po-
sition in which the plates 3, 4 are remote from the last 2
to the working position in which the plates 3, 4 engage
a portion of the upper to fold the edge of the upper onto
the insole.

[0073] Clearly, the means for setting the angular ori-
entation 14 act on the pair of plates 3, 4 in such a way
as to change the angular orientation of the said plates
3, 4 about the common centre of rotation C without
changing the relative angular orientation of the corre-
sponding- front portions 3a, 4a and rear portions 3b, 4b
about the common centre of rotation C'.

[0074] Whenthe plates 3, 4 are in the working position
in which they encircle the upper, the means for setting
the angular orientation 14 of the plates 3, 4 are operated
to close the plates 3, 4 like jaws, in such a way as to
bring them to the "end of closing" position.

[0075] At the same time, the tensioning pincers are
released so that the upper can be folded on the last 2
and pressed firmly against the insole in such a way that
it adheres to the latter, owing to the adhesive previously
applied.

[0076] Figures 6 and 8 show, on the left-hand side,
the plate 3 in the "encircling" position and, on the right-
hand side, the plate 4 in the subsequent "end of closing"
position.

[0077] Figures 1 and 7, on the other hand, show the
plates 3, 4 in the "encircling" position for two lasts 2 with
different toe shapes.

[0078] It should be noted that the angle set between
the portions 3a, 3b and 4a, 4b can be different in the
"encircling" position to approximate the profile of the last
2 and in the "end of closing" position to adhere in the
best possible way to the bottom of the last 2, in other
words to the insole.

[0079] As the above description makes clear, the de-
vice according to the present invention makes it possible
to meet the requirements and overcome the problems
mentioned above in the introduction to the present de-
scription with reference to the known art.

[0080] The advantages obtained from the use of the
folding device according to the presentinvention lie prin-
cipally in the fact that it is unnecessary to replace the
plates when there is a change in the configuration of the
front part of the last to be mounted, even in the case of
lasts having extremely pointed or square toes, and in
the fact that asymmetrical lasts can be encircled by
forming different profiles for the right- and left-hand
plates.

[0081] The device according to the present invention
is also particularly suitable for mounting asymmetrical
lasts.

Claims

1. Device (1) for folding the edge of an upper stretched
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on a last (2), the said device (1) comprising:

- a pair of plates (3, 4) which can be orientated
angularly about a common centre of rotation
(C) like jaws, the said plates (3, 4) being capa-
ble of being moved and angularly orientated be-
tween a rest position in which the plates (3, 4)
are remote from the last (2) and a working po-
sition in which the plates (3, 4) engage with at
least a portion of the upper,

- means (7) for supporting and guiding the plates
(3. 4),

- means (14) for setting the angular orientation
of the plates (3, 4), capable of angularly orien-
tating the said pair of plates (3, 4) about the said
common centre of rotation (C),

characterized in that

each plate (3, 4) comprises at least two portions (3a,
3b, 4a, 4b) articulated on each other, and in that
the said device (1) comprises driving means (16)
for articulating one portion with respect to the other.

Device (1) according to Claim 1, in which the said
at least two portions (3a, 3b, 4a, 4b) form a front
portion (3a, 4a) and a rear portion (3b, 4b) articu-
lated and capable of being orientated angularly with
respect to each other about a second common cen-
tre of rotation (C").

Device (1) according to Claim 2, in which the artic-
ulation between the said front portion (3a, 4a) and
the said rear portion (3b, 4b) is performed in the
form of an interlocking connection without pins.

Device (1) according to Claim 2 or 3, in which the
said front portion (3a, 4a) and said rear portion (3b,
4b) have corresponding edges (30a, 40a) and (30b,
40b) shaped to follow the profiles of the toe and the
sides of the last respectively.

Device (1) according to Claim 4, in which the exten-
sion of the edge (30a, 40a) of the front portion (3a,
4a) is smaller than the extension of the edge (30b,
40b) of the rear portion (3b, 4b).

Device (1) according to any one of Claims 2to 5, in
which the front portion (3a, 4a) can engage with the
toe of the last (2).

Device (1) according to any one of Claims 2 to 6, in
which the said driving means (16) for articulating act
on each front portion (3a, 4a) to enable it to rotate
about the said common centre of rotation (C) in
such a way as to change the angular orientation of
the front portion (3a, 4a) with respect to the corre-
sponding rear portion (3b, 4b) about the said com-
mon centre of rotation (C").
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8. Device (1) according to any one of Claims 1to 7, in

which the said driving means (16) are motor means.

Device (1) according to Claim 8, in which the said
driving means (16) comprise an electric motor (17),
a bevel gear pair transmission (18) and a worm
screw (19).
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