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A device for turning moulds over, for example, for

lines for processing food products

The present invention relates to devices for turning
moulds over and specifically relates to a device for
imparting a turning movement about a predetermined axis
to generally flat moulds. The invention has been
developed with particular attention to its possible
use, for example, in 1lines for the production and
handling of products such as food products, for

example, confectionery products.

In this context, it is gquite common to use moulds each

constituted by two complementary elements (oxr
half-moulds). For example, European patent
application EP-A-0 083 324 describes a mould of this
type which can be used to produce food products
constituted by spherical wafer shells containing masses

of pasty or creamy £illing. In practice, the two
half-moulds are constituted by flat plates with holes
or cells for housing hemispherical wafer shells. The

mass of filling is inserted in the wafer shells which
are in the moulds (typically by pouring) and the two
half-moulds are then brought together so that they are
precisely superposed and bear against each other
frontally, thus fitting the filled half-shells in the
half-moulds together £frontally. This encourages the
(half-} masses of filling to join together consequently
forming a spherical wafer shell containing the mass of

£illing, as the final product. This result is achieved

by turning one of: the half-moulds (the male half-mould)
over onto the other half-mould (the female half-mould)
in a generally hinged arrangement. The male
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half-mould 1is then raised, leaving the completed

products in the female half-mould from which the
products are then removed for subsequent handling
operations (coating or covering, packaging, etc.).
Naturally, the same solution may also be used in
relation to different products, for example, hollow
and/or filled chocolate shells or eggs.

The turning-over of the moulds (both in the sense in
which the male half-mould is fitted onto the female
half-mould and in the sense in which the male
half-mould is removed and raised) c¢an undoubtedly
create practical problems. In particular, this is due
to the fact that the half-moulds are sent to the
closure turning station and to the opening turning
station on conveyor lines which entrain the moulds
positively, typically by engaging the moulds with
formations such as grippers, teeth, dogs, etc. In
practice, in order to bring about the turning operation
(both for closing and for opening the mould) it is
usually necessary:

- to stop the movement of the mould at the turning
station,

-~ 0 release the mould from the members which entrain
it along the conveyor line, and

- to engage the mould (or at 1least one of the two
half-moulds) with gripping members which can 1ift it in
order to turn it over. '

4
The same problems also arise and are often made even

more critical, if it is envisaged to "follow" the
moulds during the turning or in order to turn them.

e
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. 3
Naturally, during all +this the mould must remain

precisely located in space and time, particularly as
regards the imperative need to ensure that the two
half-moulds are fitted together in precisely superposed

conditions during the closure movement.

In this connection, reference may usefully be made to
European patent application EP-A-0 083 324 already
mentioned above, which describes a turning system
comprising gripping or jaw formations which can grip
one or both the half-moulds during the turning

operation.

There is therefore a need to provide a turning device
which, whilst satisfying in an optimal manner the
requirements for - the precise and safe movement inherent
in correct operation, radically overcomes the problems
described above, particularly as regards its possible
combination with conveyor lines on which the moulds are
no longer subject to a strictly positive entrainment

action.

The object of the present invention 1is therefore to
respond to this need.

According to the present invention, this object is
achieved by virtue of a turning device having the
specific characteristics recited in Claim 1.
Advantageous developments of the invention form the
subjects of the subclaims which follow.

The invention will now be. described, purely by way of .
non-limiting example, with reference to the appended

drawings, in which:
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Figure 1 is a general perspective view of a conveyor

line for moulds associated with a - turning device
according to the invention,

Figure 2 is a side elevational view of a turning device

for moulds according to the invention, and

Figure 3 shows the characteristics of some of the
elements visible in Figure 2 in greater detail.

Figure 1 is a general view of a portion of a system for
processing articles such as food products.

For example, this may be a system for automatically
producing confectionery products constituted by
spherical wafer shells containing masses of pasty or
creamy f£illing. In other words these are products of
the type described, for example, in European patent
application EP-A~Q 083 224, The product in question is
produced with the use of two complementary moulds (or
more correctly half-moulds) 2, 3 which, in practice,
are constituted by flat polygonal (typically
rectangular) bodies each  having an array of
hemispherical cavities or cells 4 in one face. The
cells 4 are intended to house products such as, for
example, hemispherical wafer half-shells which receive
a creamy or ©pasty mass of chocolate- or dried
fruit-flavoured filling in a filling station {(which is
not shown in the drawings but may be presumed to be
disposed upstream of the portion of the system shown in
Figure 1, in which the moulds 2, 3 advance from right
to left). Alternatively, the cells 4 could house .
products such as ‘hollow or filled chocolate shells or
chocolate eggs, etc.
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The portion of the system shown in Figure 1 is the

portion in which the half-moulds 2, 3 containing the
products are brought together. In particular, the
half-moulds 2, 3 advance initially on two paired
conveyor lines side by side and, in these conditions,
reach the turning device 5 which will be described in
detail below. In the device 5, the half-moulds 2 are
turned over onto the half-moulds 3, so that the
half-products within them are fitted together frontally
in order to produce the finished products P as a result
of the bringing-together of the half-moulds. Male
formations 2a on the front faces of the halfi-moulds 2
enter corresponding holes 3a in the front faces of the
half-moulds 3 to ensure that the half-moulds 2, 3 are

superposed in precise alignment.

Another turning device (substantially identical to that
indicated 5) is generally provided downstream of the
portion of the system shown, for lifting the moulds 2
again, turning them over until they are returned to
their positions beside the half-moulds 3 which contain
the finished products P.

In any case, regardless of its function and sense of
movement, the further turning device (not shown in the
drawings}) 1is almost identical to that which will be
described in detail below.

It will be appreciated that both the conveyor lines,
indicated 6 and 7, respectively, for transporting the
half-moulds 2 and 3 are so~called restraint-free mould
lines, that is, 1lines .on which, instead of being
subject to positive entrainment, the moulds 2 and 3 are
simply supported on the upper passes of movable
conveyor formations 8 «constituted by motor-driven

By
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belts, for example, belts with rectangular profiles.

This is in accordance with criteria described in
greater detail in a patent application filed by the
Applicant on the same date.

To proceed to a detailed description of the structure
of the +turning device 5, it can be noted that it
comprises a framework 10 disposed in a generally
portal-like configuration above the path of movement of
the moulds 2 and 3 defined by the conveyor lines 6 and
7. In practice (see the side elevational view of
Figure 2, 1in particular), the moulds in guestion
advance on the respective lines 6 and 7 in an almost
diametral direction relative to two ring-like bodies 11
which are supported on the framework 10 for rotation
about a horizontal axis X11 disposed between the paths
of advance of the moulds 2 and 3. In practice, the
axis X11 coincides both with the (common) axis of the
two ring-like bodies 11 and with the axis of rotation
of a shaft 12 mounted in a central position relative to
the two ring—-like bodies 11.

In greater detail, it can be seen that the ring-like
bodies 11 are supported for rotation about the axis X11
on revolving bodies such as rollers or pulleys 13
rotatable about respective horizontal shafts supported
by the framework 10.

In the embodiment illustrated, for each ring 11 there
are at least three pulleys or rollers 13 of which at
least one carries an associated motor 14 (for example,
an electric motor) which rotates the respective ring 11
selectively about the axis X11,

With reference to the shaft 12, it can be noted that it
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: 7
is supported in a central position and in a horizontal

orientation by a framework 15 which extends upwards and
inwardly of the rings 11 from one, or better, two
strong cross members 16 disposed in the lower portion
of the framework 10.

In general {for reasons which will become clearer from
the following), the shaft 12 (which is supported on the
respective support structure 15 by bearings which
enable it to rotate about the axis X11 easily without
appreciable friction}) is not completely cylindrical
but, on the contrary, is shaped generally 1like a
spindle or bobbin with generally tapered ends l2a.

It will be noted (see in particular, the elevational
view of Figure 3) that the sides of the half-moulds 2
and 3 {more precisely, the vertical sides oriented
along the general direction of advance of the
half-moulds) are not smooth but have a generally
recessed shape, having horizontal lateral grooves 13
with substantially V-shaped profiles.

This means that the sides of the half-moulds 2 and 3
can be brought to bear against the sides of the shaft
12 so as to surround it, at least partially.

It will also be noted that the two conveyor lines 6 and
7 on which the half-moulds 2 and 3 advance are not

positioned at exactly the same height.

More precisely, the upper passes of the belts 8 on
which the half-moulds 2 gdvance are in slightly ralsed
positions relative to the upper passes of the belts 8
on which the half-moulds 3 advance.
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In particular, the heights of the upper passes of the

belts 8 of the line 6 are selected in coordination with
the overall depths of the half-moulds 2, in a manner
such that the half-moulds 2, which are kept horizontal,
(and, more precisely, the bottoms of the grooves 13
along their sides) are at the same height as the axis
X11,

The heights of the upper passes of the belts 8 of the
conveyor line 7, on the other hand, are selected in =z
manner such that the half-moulds 3 are kept generally
below the axis X11 by a distance (measured vertically)
corresponding approximately ¢tc the depths of the
half-moulds 2, 3.

In practice, this means that, when one of the
half-moulds 2 is turned over onto & corresponding
half-mould 3 (according to criteria which will be
described further below), the lower half-mould 3 does
not interfere with the turning movement.

Two gripping members, indicated 17, are mounted on the
rings 11, in diametrally-opposed positions.

As can better be seen in the detailed view of Figure 3,
each gripping member 17 comprises a wedge-shaped head
portion 18 having a front face 18a of a generally
triangular shape complementary to those of the grooves
13 in the sides of the moulds 2 and 3.

The head portion 18, which projects inwardly of the
respective ring 11, is mounted on a device 19 which can
slide generally radially relative to the ring 11 under
the action exerted on the opposite end of the element
19 to the head 18 by a roller 20. The roller 20 is

This Sheet Has Been Replaced

AR



: 9
mounted for rotating about a horizontal axis on the

body 19 and can cooperate like a follower with a cam 21
mounted in a fixed position on the framework 10, in a
position facing the ring 11 (see also the general
perspective view of Figure 1}.

In particular, the cam 21, which 1is <generally
semicircular, has a first face or slope 2la disposed at
about the same height as the shaft 12. The slope 2la
is shaped in a manner such that, whereas below the
slope 2la the element 19 (and hence the gripping member
17 as a whole) can move away outwardly of the ring 11,
for example, bringing the head portion 18 into contact
with an abutment on the ring 11 (the condition, shown
in chain line in the lower left-hand portion of Figure
3), as soon as the gripping member 17 reaches the slope
2la, the roller 20 cooperates with the slope 2la like a
cam-follower and urges the member 17 inwardly of the
ring 11. As a result of this thrust, the head 18
advances inwardly of the ring 11 far enough for its
front face 18a, which has a dihedral profile, to become
wedged in the groove 13 in the side of a corresponding
mould 2 (the position shown in continuous outline on
the left-hand side in Figure 3}. Above the slope 21a,
the cam 21 has a constant profile or height sc that the
roller 20 can roll along the cam 21, keeping the head
18 in the position in which it projects inwardly of the
ring 11l. This operating condition is maintained
throughout the arcuate path corresponding to the upper
half-circles of the rings 11. Diametrally opposite
the slope 2l1a, the cam 21 has a complementary slope 21b
in correspondence with whijch the cam-follower roller 20
can move away again outwardly of the ring 11, reaching
the position shown schematically in chain line in the
lower right-hand portidn of Figure 3.
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The structure just described can be used either to

close or to open the moulds {the half—moulds 2 and 3)
{according to the sense of rotation).

The half-moulds 2, 3 are closed from an arrangement in
which the two half-moulds travel approximately in pairs
(Figure 1). The half-mould 2 is then gripped by the
member 17 and forced against the shaft 12, and its
outer side (relative to the axis X11) 1is raised until
it is turned over onto the corresponding half-mould 3
(see the broken outline in Figure 2), so that the
cavities or «cells 4 in the half-moulds and the
half-products therein are fitted together frontally.

The opening movement of the moulds is brought about in
a complementary manner, thus starting from the position
in which a half-mould 2 is coupled with and fitted on
top ©of a half-mould 3, the half-mould 2 then being
turned over to bring it back to a position beside the
half-mould 3, in which the finished products produced
previously as a result of the closure of the mould are
usually left.

With reference to the arrangement shown in Figures 2
and 3, the moulds are closed by causing (by means of the

motor 14) the rings 11 to rotate clockwise.

Thus, starting from a position in which it is retracted
generally outwardly of the respective ring (the
condition shown in chain line in the left-hand portion
of Figure 2), the gripping member 17 is urged, as a
result of the coopqgation of the respective_
cam-follower roller 20 with the slope 2la of the cam 22
(which acts as a rising face) to the position in which
it projects inwardly of the ring1i, end in which the
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dihedral portion 18a of the head portion 18 engages the

groove 13 in the side of the half-mould 2 which is in
the device 5 at that moment, This projection of the
member 17 inwardly of the ring 11 forces the half-mould
2 to bear firmly against the shaft 12 which is in a
central position relative to the rings 11. At this
point, as its upward rotary movement continues as a
result of the clockwise rotation of the rings 11, the
element 17 entrains the half-mould 2 with it, raising
it until it reaches a vertical position in the vertical
diametral plane of the xrings 11 and then gradually
lowering until it lies on the corresponding half-mould
3 (the position shown in broken outline in Figure 2}.

When this position has been reached (it should be
remembered that the half-mould 3 does not interfere
with the turning movement since it is in a position at
least slightly lower than the shaft 12}, the member 17
leaves the half-mould 2 which has been turned over,
moving outwardly of the ring again. The disengagement
of the roller 20 from the cam 1, which takes place
gradually in correspondence with the slope 21b which
acts as a descending face, enables the member 17 to be
retracted relative to the rings 11. At this point,
the element 17 has returned to the posiéion in which it
is retracted oufwardly of the ring (the condition shown
in chain 1l1line in the right-hand portion of Figure 2)
and thus continues on the path imparted to it as a
result of the rotation of the rings 11 until it is
brought back beneath the slope 2la of the cam so that
it can engage another half-mould 2 which, in the
meantime, has advanced to<the turning device 5 on the

line 6. :

Preferably, and according to the embodiment to which
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Figure 2 relates specifically, it is envisaged that

there will be at least two diametrally opposed members
17 on the same ring 1l1. '

Thus, when one member 17 leaves (in correspondence with
the side 21b) a respective half-mould 2 which has just
completed its turning travel, the diametrally opposite
member 17 is ready to be projected inwardly of the
rings 11 in correspondence with the side 2la of the cam
so as to receive another half-mould 2 to be turned over
onto the corresponding half-mcould 3.

The speed of rotation of the rings 11 can thus be
reduced for a given mould-turning rate: in fact, the
rings can turn over two half-moulds for each rotation
about the axis X11.

The opposite operation (that is, the opening of the
moulds by the lifting of a half-mould 2 which has been
turned over onto a corresponding half-mould 3 until it
is returned to a position beside the complementary
half-mould again) is brought about in a manner
corresponding completely to that described above with
the sole difference that, in this case, the rings 11
are rotated in the opposite sense, that is,
anti-clockwise instead of clockwise {(with reference to

Figures 2 and 3}.

In this case, starting £from the position shown in
broken outline in the drawings, a member 17 approaches
the slope 21b {which, in this case, acts as the rising
face) of the cam 21 from helow in order to be projected .
inwardly of the: rings 11 so that it engages the
half-mould 2 to be turned over and opened, as a result
of the dihedral front portion 18a entering the lateral
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13
groove 13. When this engagement condition has been

reached, the outer side of the half-mould 2 is
gradually raised relative to the axis X11, disengaging
the male appendages 2a from the corresponding holes 3a
in the half-mould 3, as a result of the rotary movement
of the rings 11 {anti-clockwise in this case). The
half-mould 2 which is raised to the vertical position
is then returned to the horizontal position, again as a
result of the rotation of the rings 11. When this
position has been reached, the gripping member 17 which
has reached the slope 21la (which in this case acts as
the descending face of the cam 21} can bé projected
outwardly of the ring 11 again, releasing the
half-mould 2 which has returned to a position beside

the corresponding half-mould 3.

In this case the presence of two diametrally-opposed
gripping members 17 also enables each revolution of the
rings 11 to turn over and open two half-moulds. In
fact, when a member 17 has completed its turning travel
in correspondence with the face 21la of the cam 21 and
continues downwards releasing the half-mould 2 which
has Jjust been turned over, the member 17 in a
diametrally—oéposed position engages the next
half-mould 2 and then proceeds to turn it over.

As can best be seen in the perspective view of Figure
1, it is considered preferable for each turning device
5 to comprise two rings 11 side by side. This is in
order to be able to have gripping members 17 which are
either disposed in pairs side by side (one for each
ring) or which extend Ffor a certain axial distance.
between the two fings 11 (as in the embodiment shown)
so that, in any case, they can exert their action over
a certain length of the mould 2: clearly, this is to
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14
keep firm control of the moulds during both the closure

and the opening turning movements.

As mentioned above, the central shaft 12 is not usually
strictly cylindrical but is generally spindle-shaped
with tapered ends 12a.

The reascon for this shape 1is that, as can be
appreciated from the elevational views of Figures 2 and
3, the moulds 2 are intended to be brought into
correspondence with the shaft 12 as a result of the
forward movement imparted thereto by the conveyor lines
6 {closure turning) or 7 (opening turning) and hence
with a movement parallel to the direction of axis Xil.

The presence of the'tapered ends 12a {or even of a
single tapered end facing the side of the shaft from
which the moulds 2 advance towards the turning device
5) is dintended to prevent the moulds 2 from
accidentally jamming against the shaft 12 as they move
alongside it.

Moreover, the generally tapered shape of the end 1l2a
acts as a kind of lead-in which facilitates the precise
alignment of the moulds 2 in the positions in which
they are intended to be engaged by the gripping members
17 in order to be forced against the shaft 12.

Naturally, the principle of the invention remaining the
same, the details of construction and forms 6f
embodiment may be varied widely with respect to those
illustrated, without thexeby departing from the scope
cf the present: invention. In particular, whilst
retaining the fundamental concept upon which the
operation of the turning device 5 just described is

—_—
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. 15
based, that 1is, that of turning the moulds over by

forcing them, for example, to bear on one side against
a reaction or abutment formation (repfesented by the
shaft 12) by gripping means (the member 17} which can
engage, for example, another side of the mould and
perform a generally orbital movement about the reaction
means, the structural characteristics of the zreaction
element, of the gripping means, and of the elements
which control the gripping of the moulds 2 and the
orbital movement of the means may be varied widely
without departing from the scope of the present
invention.
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CLAIMS

1. A device for imparting a turning movement about a
predetermined axis (X11) to generally flat moulds (2),
characterized in that it comprises:

- reaction means (12) extending along the axis (X11)},

and

- gripping means (17) which can engage the moulds (2),
forcing them against the reaction means (12), and which
can perform a general orbital movement (11) about the
turning axis (X11l} so as to impart the turning movement
to the moulds (2).

2. A device according to Claim 1, characterized in that
the moulds (2) are generally polygonal with two
generally parallel sides (13) of which one is intended
to bear against the reaction means (12) during the
turning and thé other is intended to be engaged by the
gripping means (17).

3. A device according to Claim 1 or <Claim 2,
characterized in that the —reaction means are
constituted essentially by a shaft (12) rotatable about
the turning axis (X11}.

4. A device according to any one of the preceding
claims, characterized in that each mould (2} has a
first side with a generally recessed profile (13) which
can cooperate with and bear against the reaction means

(12) during the turning mavement.

5. A device according to any one of the preceding
claims, characterized in that each mould (2) has a

—_
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further side (13} with a generally recessed profile

which can be engaged by the gripping means (17} during
the turning movement.

6. A device according to Claim 4 or Claim 5,
characterized in that the said one side (13} has a
generally V-shaped profile.

7. A device according to Claim 5, characterized in that
the further side (13) of each mould (2) has a generally
V-shaped profile.

8. A device according to any one of the preceding
claims, characterized in that it comprises conveyor
means (6, 7) for ©bringing the moulds (2) into
correspondence with the reaction means (12) as a result
of a movement in the direction of the turning axis
(X11) and in that the reaction means (12} have at least
one generally tapered end (12a) pointing towards the
moulds (2) which are moving towards the reaction means
(12) .

9. A device according to any one of the preceding
claims, characterized in that the gripping means (17)
can perform (19) a general movement away £from and
towards the turning axis (X11).

10, A device according to Claim 9, characterized in
that the gripping means (17) carry associated operating
means (19, 20, 21) which can bring about selectively:

-~ a movement of the grimpping means (17) towards the
turning axis (X11) in order to bring the gripping means
(17) into engagement with one of the moulds (2) to be
turned about the axis (X11l) and to force it against the
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reaction means, and

~ a movement of the gripping means (17) away from the
turning axis (X11) in order to release one of the
moulds (2) upon completion of the turning movement.

11, A device according to Claim 10, characterized in
that the operating means (19, 20, 21) comprise at least
one cam (21) which cooperates with the gripping
elements (17).

12. A device according to Claim 11, characterized in
that +the gripping means (17) comprise at least one
revolving body (20) for cooperating with the at least
one cam (21) in a generally following relationship.

13. A device according to any one of the preceding
claims, characterized in that it comprises at least one
rotary structure (11) which is centered on the turning
axis {X11) and on which the gripping means (17) are
mounted; the rotation of the at least one rotary
structure (11} causing the orbital movement of the
gripping means (17) about the turning axis (X11).

14, A dévice according to Claim 1 or Claim 13,
characterized in that it comprises drive means (14)
which can be activated selectively in two senses of
rotation in order to impart orbital movements in
opposite senses about the turning axis (X11) to the
gripping means (17} in order selectively to bring
about, according to the sense of rotation:
N
- a closure turning movement which brings a respective

mould (2) to cover a respective complementary mould (3); and
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~ an opening turning movement which brings a respective

mould (2) which is in the covering position on a
respective complementary mould (3} to a ©position
generally beside the respective mould (3).

15. A device according to Claim 4 and Claim 13,
characterized in that the drive means {(14) act on the
at least one rotary structure (11).

16. A device according to Claim 13 or Claim 15,
characterized in that the at least one rotary structure

(11} is generally annular,

17. A device according to Claim 16, characterized in
that the annular rotary structure (11} is rotatable
about the turning axis (X11) and is supported rotatably’
on a plurality of revolving bodies (13).

18. A device according to Claim 14 and Claim 17,
characterized in that the drive means (14) are
associlated with at least one of the revolving bodies
{13).

19. A device according to Claim 11 and Claim 16,
characterized in that the at least one cam (21) is
generally semicircular and extends along approximately
half the path of ‘rotation of the at least one annular
rotary structure (11) with rising and descending slopes
(213, 21b) respectively located in  diametrally -~opposed positions for
cooperating with the gripping means (17).

20. A device according .to any one of the preceding
claims, characterized in that it comprises at least two
gripping means (17) disposed in diametrally-opposed
positions along the orbital path of the gripping means
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{17} about the turning axis (X11); the arrangement

being such that, when one of the gripping means (17)
engages a respective mould (2) in order to start its
turning movement about the turning axis (X11), the
other gripping means (17) is leaving another mould (2)
which has completed its turning movement about. the

turning axis (X11).

21. A device according to any one of the preceding
claims, characterized in that it comprises at least two
rotary structures (11) disposed side by side for
entraining the gripping means (17).

22. A device according to Claim 14, characterized in
that it comprises a first line (6) and a second line
(7) for conveying the moulds (2, 3}, the lines (6, 7)
being intended, respectively:

- for supplying to the reaction means (12) the moulds
(2) which are to be closed so as to cover the
respective complementary moulds (3), and for receiving
the moulds (2) which have been turned over and opened
from initial positions in which the moulds (2) were
covering the respective complementary moulds {3) to positions
generally beside them, and

- for conveying the complementary moulds (3) towards
the reaction means (12), for conveying from the
reaction means {12} pairs of moulds {2, 3) which are
superposed in a covering arrangement as a result of the
closure turning movement, and for conveying to the
reaction means (12) pairg of moulds (2,3) which are
superposed in a covering arrangement, and of which the
upper mould (2) is to be turned over in the opening
movement.

This Sheet Has Been Replaced

MY




A e R e

-_

AR O

23. A device according to Claim 22, characterized in
that the second conveyor 1line (7) is in a generally
lower position than the first conveyor line (6).

24, A device according to Claim 22 or Claim 23,
characterized in - that the conveyor 1lines (6, 7)
comprise motor-driven entrainment formations (8) on
which the moulds (2) are supported without restraint.
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