1-A'DEVI CE FOR TURNI NG MOULDS OVER, FOR EXAMPLE, FOR LI NES %OQ(A’O 3
PRCCESSI NG FOOD PRODUCTS Descri ption The present 3pea~vt -
i ivention relates to devices for turning noul ds over and

specifically relates to a device for i nparting a turning novenent
about a predeterg1ned_ The |nvent|on
has been : ' 4 ]

for exanpl e, limelsi fes b@bcbbe;ggoﬂuoﬁlpnoandthandl|ng of

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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products such as food products, for exanple, confec- tionery

pr oduct s. For instance fromEP-A-0 156 340 a device is
kfiown for inparting a turning novenent to generally flat mnoul ds
i ncluding two annul ar structures through whi ch the noul d advance to

be turned over, therehy ari- en@'ng ownwar dl y. t he progduct
cont ai ned t h&adita™ %be 1s then yFaAsHdied ﬂ?ﬁ%"% o %utc‘g?ﬁﬂ% . The
nmoul ds are productsubdequehel y fennded hatk-moulflei £rsharwhixh posid i on by

t he annul ar ruct ure |_ocat 0 radlw. t ont ext ,
it is quite %%ﬁ%%ﬁgfo 3%% %ﬂeg WQ§%8§8§ e§8 cgﬁgf?gﬁ%gﬁ B§é§€é$h§
conpl enent ar ppelretions (comdAang (or habfemdngds) padbagixanpletc Hur opean

patent natBRBhhGAll eReEPAnd Ui Aorbdlestl Das <3 oYl dudlat i
type which can be uséd to produce food product$ con- stituted by
spheri cal waf&kagHep st‘éohflaﬁﬁﬁqﬁ"trra‘é@@@u&tsr for exagpPyeor QLR

filling. I'n phagbirceilliba twecBaktenBHEEUSs or eggsare constituted by flat

plates with holes or cells for hous-
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.
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i hg-hem spherical wafer shells. The mass of filling is inserted in

the: wafer shells which are in the noulds (typ- I cally by pouring)
ahd the two hal f-nmoul ds are then brought together so that they are
preci sely superposed and bear aqgai nst each other frontally, thus
fitting the filled half-shells ¥n the hal f-noul ds together

frontally. Naturalyp;s QWeHRS agels! t Heht¥hal 9 MESs st | EBRGLfo | oin
tﬁget her C]g)nngze?kfmj.y flocaited airspbpatéalandaf€imehephrticularlgoakai ni ng
the mass o i1ling, ,as the fipnal product., This esylt is achieved
by turning oﬂ%g%lfgghet%ﬁal %mlf'%ﬁﬁhgg(tnﬁg%t to N5 H% ﬁg#-ﬁ%‘uﬁ d)tw8ver onto
t he ot her hatdlfroudelds here fitted flogdtthdmlifn mudaiselly sugemerakBy hi nged
arrangement .,n4jtions 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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2° - The male hali-nmould is then raised, |leaving tne com pleted products
in the female hal f-nmould fromwhich the products are then renoved for
subsequent handl i ng operations (coating or covering, packaging, etc.).
Natu- rally, the same solution nmay also be used in relation to different
products, for exanple, hollow and/or fi4led chocol ate shells or eggs.

The turni ng-Bigwref 1t Hes neulgénerbdt tpauspeledivenst awn ehi eh comyeymire

hal f-mould 1 2:4¢ 126, ONhOuile fE0BAE: diedd - il d AN d]tnge #eR9gel N which

the mal e hal I's renoved and raised) can undou create practlcal
probl ens. na%%?¥¢b%$aF° Ehe singeRtioRo the fact that the hal f-nmoulds are
sent to the cl osure turning station and

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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to the opening turning station on conveyor |ines which entrain the noul ds
positively, typically by engaging the noulds with formations such as
grippers, teeth, dogs, etc. In practice, in order to bring about the
turning oper- ation (both for closing and for opening the nmould) it is
usual Iy neces the novénent of ,the nould at  the turning

ary: . to_st
station, TES RALQR t RE ﬁg\%dsy?*&ﬁﬁ“t PR s FWAPER 1 i8nthRE n it
al ong the copeeydonl iize,wiaixh thet hadifgagaldse pus dcbatadhihgastheone of

order to tur FrPRusyEy 8¢ BighHt PRAERIECT Srb S ERAE L 8 Ten mmde
even nore crheilfahoullsit2is @anvadugndet oiniblably tdre g dpaiurdadg t he
turning or ipoRLEGHrt Qi 4iRMby 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
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Natoarally, during all this the mould nust remain pre- cisely located in

space and tine, particularly as regards the inperative need to ensure that
the two half-nmoulds are fitted together in precisely superposed conditions
during the cl osure novenent. 3 In

this connecti reference usefu 6be de t o Eur.opean {

appl i cation @é%§ g§r3ffﬁﬁﬁiﬁuwbeiLg B el Cangt I 0 B 05
This 1is 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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menti oned above, which describes a turning system conprising gripping or
jaw formations which can grip one or both the half-noulds during the
turni ng opera- tion. There is therefore a need to provide a turning
devi ce which, whilst satisfying in an optinmal manner the requirenents for

t he precise andl§5§1i)glremse sch%Q%ralenosj‘qzl rr.ect %pearagéro.n ndtaaﬁ cally

over comes t h& pfo parti &ilCarTy “as Fegar
possi bl e conbihentetiaht hycensﬁeymwprheéSO‘nhmm ceK terd vl &y eantb I onger

subj ect to a;gLbLghly Ps'ttl'ﬂever§ﬂ§éa'f‘fre'¥roﬁlc or BBeLebj eclypf the

present invention 15 therefore to " respond to_t |s need According to
the present F&¥VERHI GFOSChiRemh%ctlf s ééR?%?@dlBytPPrﬁﬁyﬂﬁ RPLEHGR ng
devi ce havi ngst hgeSpeameivbkg characteristics recited in Caiml.
Advant ageous devel opnents of the invention formthe subjects of the
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 ra:.sed
positions relative to the upper passes of the belts 8
on which the half-moulds 3 advance.
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subtl ai s whi ch foll ow The invention will now be described, purely by
way of non-limting exanple, with reference to the appended drawi ngs, in

whi ch: Figure 1 is a general perspective view of a conveyor l'ine
for moul ds associated with a turnlng deV|ce according to the invention,

Figure 2 is 5|de el evati on V|ew/of turnin device fo ul ds
according to hEQQRﬁﬁﬁx g?$§u?§ §h§h%®?th@a§ﬁ§FhéT ri*$ics of
sonme of the belteleneﬁtshelsnhbeslarElga&ecﬁednlgremﬁxﬁinhﬁinﬂ.thh

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
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4 - Figure 1 is a general view of a portion of a system for processing
articles such as food products. For exanple, this nay be a systemfor
automati cal |y produci ng confectionery products constituted by spheri- cal
waf er shells containing nasses of pasty or creany filling. I'n other words
t hese are products of _the tx e, descri bed, r exa Ii i n Eur opean pat ent

s

appl i cati on BPUREEA 0P ROtFRLNG SR |ﬂ &SP s FrodutRBd W% h t he
use of two cbanyemenhﬁdycanubdspénateblskeoarfmilqmduﬂﬁlﬁnmd @ﬁh 21 3 whi ch,

0 PLacti oo paLEcERNSt] o tBLegh DL 2t Robyoen! LLyplak! Yor eqhanoul ar)
VI Prs

bodi es each ﬁaV|n an array 0 27 Q4 es or
p051tlon facing tne r1ng 11 (see alsao 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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in one face.

The cells 4 are intended to house products such as, for

exanpl e, hem spherical wafer half-shells which receive a creany or
mass of chocolate- or dried fruit-flavoured filling in a filling station
(which is not shown in the draw ngs but,may be presuned to be dis-

‘rﬁ% pQ&m‘zQE‘uPé t éyateg?r; aun Ldy, FbQur@séd 'e'lt%?:Chté he

upst ream of
moul ds 2, 3

advance fromri Al ternativel he ce

pasty

posed

|s 4 could

house producF§°§&cW§x$9KﬁP%M/5$emePéﬁscN§BSI&Péfsﬁépﬂésoﬁ @cotlat e eggs,
etc. The (pecbirdangf tbhensyskadeshewhotAtEbgy(e 1 is the portion in

whi ch the hal f-noulds 2, 3 containing the products are brought together.
the hal f- noulds 2, 3 advance initially on two paired conveyor
| i nes side by¥he teldthouldst eS8 credidlices] fireachart hertangementdelt ce 5

particul ar,

which w || b%hq%ﬁc h%e@w

are turned over onto t he hgﬁﬁ%ahk gglog&aln th§p$§ ﬁ§T$i%rﬂ§d%§£ W thin

t hem

(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) is 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

This Sheet Has Been

T

In

f moul ds 2



are‘fitted together frontally in order to produce the fin- ished products P

as a result of the bringing-together of the half-noulds.

Mal e formations 2a

on the front faces of the half-nmoulds 2 enter corresponding holes 3a in the

front faces of the half-noulds 3 to ensure that the hal f-

super posed in precise alignment. 11

moul ds 2, 3 are
5

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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Anot her turning device (substantially identical to that indicated 5) is
general ly provi ded downstream of the portion of the system shown, for
ltfting the nmoulds 2 again, turning themover until they are returned to
their positions beside the half-noulds 3 which contain the fin- ished
products P. _  In any case, regardl ed® of its fynction and sense of
novenent, tHEFURS hér TFFeYy GBErddicadtyshovth 8§ tHRVHFadehgsRats al nost

identical tocidwd wHiChbavidt beagesewbbadanatdal ayl oppbovd membeiswi |1 be
appr eci at ed i?at Qﬁ%g th%aconveégr lines, indicated 6 and 7, respectively,
for transporti M tHE BT 01A ds -2 and 3 are so-called restraint-free

nmould lines, that is, lines on which, instead of being subject to posi-
tive entrai , QBH[ I nply - n upper
passes of nova bv%%%beyorq&%&ﬁ%?ﬁgﬁgﬁ%ﬁg%%ggftS?ggeﬁ gégggF?dY§ggn bel ts,

for exanpl e, tlsel s5de 2hbl eat aagnPakipeohplEsnoThids2i whiah 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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accordance with criteria described in greater detail in a patent

application filed by the Applicant on the sane date. To proceed to a
detail ed description of the structure of the turning device 5, it can be
noted that it conprises a framework 10 disposed in a generally portal-1like

con- figuration above the path of novemgnt of the noulds 2 and 3 defined by
t he conveyor girbnee G 3aNd 7when pihdct | @tgdgarerithecshdetbbevakisornaden/i ew of

Figure 2, in rticul ar, th | ds, 4 h qugstji,on VAR t respective
lines 6 and ;@%ﬁ&\gﬁ,al n%fs c?ﬁ“a:rre% ra?ldcﬁ rgoc [ oiﬁhef elarg?ﬁggﬁ‘%% morber ilnsg-l I ke
bodi es 11 whigehkdurdlyuppdsiedd red attiaef ranethevadd sl X¥or ditengagimgbout a

hori zontal axig }{I]a]lediha?pam 7 gaeéé/\@%%hgh%% W@%%&%%{H(:%ﬁest hg, noul ds 2

and 3. In practice, t 11 coi nci des comon) axi s of
the two ringifi kBebbailésmeylgnd -wpEha 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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theaxis of rotation of a shaft 12 nounted in a central position relative
to the two ring-1ike bodies 11. In greater detail, it can be seen that
the ring-like bodies 11 are supported for rotation about the axis X11 on
revol ving bodies such as rollers or pulleys 13 rotata- ble about respective

horizontal shafts Suppor y t he epbodi nent
i | l'ustrat ed, &k HQﬁi f@ fﬁhF@eaPQ slga§fn?h?85hpEW?e9£bﬁ?r?oIIers
13 of which aind ehet openicar rHuesiay assesmeated notor 14 (for exanple, an

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




el ectric notor) which rotates the respective ring 11 sel ectively about the
axi s X11 . Wth reference to the shaft 12, it can be noted that it is
supported in a central position and in a horizontal orientation by a
framework 15 which extends upwards andjq4 nwardly of the rings 11 from one,

or better, tH\&’sé&IO%aQ:r0§§ nme;rSoéfi Hir5eRedehd malh@.wecsv@prbyon of the
framework 10 ener 1 (for aso s which wil| gme clearér from

the fol | ow n&?rc’r%% ‘?r(%?’&?l ‘ElpB%‘?”feﬂnoﬂn?hﬁl B8sPERLPFE support
structure 15a b)telaea:ubngsomhabhtmeabl éamattdohot(at@raismﬂtetdheb;ax ithexX11l

easily witho p t.ely-cy but, on
the contrar ygﬁlgps%§g %9 gﬁ%ﬁ’?f‘f’? ﬁ?ek &engmbeer‘e ) |4Fl1h§m hggéneral |y
t apered endsengage, fort ekikpbe, ncﬁrmtl(meslldep(ﬂﬁl chEarm@qllrﬁe eéhdvat i onal

view of Fi gupg-2).4 hat éri‘@rﬁ' Hidde nf&ﬁ)ef éi‘ﬁ:’-’l Sut 2Rd 3eLBRES
precisely, ?%e ve?tl c Si desﬂgﬁ enJi ed a 1 $Ru © "
means, the structural characterlsts,cs of the reaction

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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general direction of advance of the half-noulds) are not smooth—but—thave a
general ly recessed shape, having horizontal |ateral grooves wmmllﬂ‘”“!
substantially V- shaped profiles. This means that the s” l
hal f-noul ds 2 and 3 can be brought to bear against the sides*of®the &dhaft *
12 so as to surround it, at |east parti@lly. It wll also be noted that

the two conveyor lines 6 and 7 on whtEhAI¥$e hal f-moulds 2 and 3 advance are
not positioned at exactly the sanme height.

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 tgrning mavement.

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

—_
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7" More precisely, the upper passes of the belts 8 on mh1ﬂ'

hal f.- moul ds 2 advance are in slightly raised p03|t|ons rel ati "ﬂ@ﬂ H“"""l""”
upper passes of the belts 8 on which the hal f-noulds 3 advancée

particular, the heights of the upper passes of the belts 8 of the I|ne 6

are selected in coordination with the bberall depths of the half-noulds 2,

in a manner Swethenarnidee hb3¥ - Wddihdsa2 gamered 1yr erqepisedr PEOALAR, (and,

nore preci selyich h@aa%éoaﬁg@@eahp@r%gea@vgsléﬁla@omgahbel(&7$I dagingre at the
sanme hei ght S, the axis X11 hei ghts of the upper passes of the

belts 8 of tHReeCOMRRYRY TFHE™ % on the other hand, are selected in a manner
such that the half-nmoulds 3 are kept generally belom/the axis X11 by a

di stance (neasuregd ical l .respqondi r oxi el t hg dept hs of
di stance (measurgd YgrLheal LekofRLESPAURT 78 ARPT o1 BE Sl taLfa! NS,
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




| h practice, this means that, when one of the half- noul ds urned Over
onte a corresponding hal f- mould 3 (according to criteria \/\hmllmmlﬂmulm”“l
déscri bed further below), the lower half-nould 3 does not in

the turning novenent. Two gri ppi ng genbers i ndi cated 17, “ar& nourt ed

on the rings_11, .in dlanetrall -oppose posi tions. As can better be

seen in the ESFStfaﬁ Uralitor 2 gure 3, each gripping nenber 17 conprises a
wedge- shaped head portion 18 having a front face 18a of a generally

triangul ar shagenggggkgg$n5gr¥h%o P?gng gggg 9Q29Y63W£§tEQ°hh%' | des of

t he moul ds 2 and hea rojects inwar Iy of the
respective rktpgning |%X¥ﬁ)ur(txéd)onla qndee 19 Vﬁ"ﬁ]eﬁﬁs(%.n‘)@ﬁ def géderal | y

radial Iy rel gbhy@st 92§ h@pbhn8odd180d6h bherReti v Sxeibnihtd he opposite
end of the elenent 19 to the head 18 by a roller 20.”" The roller 20 is

mounted for rotating about a horizontal axis on the body 19 and can
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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cooperate |i
framewor k 10,
per spective

face or slope

ke a f lﬂjﬂﬁ@ﬁ“ m 21 nounted in a fixed position on the
in a the ring 11 (see also the general

vi ew of F|gure : 8

In particular, the cam 21, which is geg rally semcir- cular, has a first

slope 21 a i
t he

e ghaogLanased.at aboptobh
s shap i n”a nanner suc
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

. This Sheet Bas Been Replaced
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el enment 19 (and hence the gripping nenber 17 as a whole) ca

outwardly of the ring 11, for exanple, bringing the head pommmnmw””m
gontact with an abutment on the ring 11 (the condition, shown if chai®™ Isi ne

in the lower |eft-hand portion of Fi gﬁ as soon as the gripping nenber

2 cam fol 1 R aRBorge EhehcERERbAT 3,392%‘ 4 ArEalagheRg 2Te Tike
result of tfhe;z.rtdwssch tthe the athers anleamﬁeé:hmv@rwgllftﬁ ﬁl‘h@nﬁ!l ng711 far
enough for Eggajge@t ]:L%%%r? 11v‘éhd63‘.z]¥@s (3 di; he e rprfg;lg@arg oijbecone

wedged in th roove he si a correspondi ng nnul% %
posi tion shmnm@omw o8PPite BIf t REIRAPE- hakts S|‘d‘eu1 nF éﬁre 3).

Above the S'&&f‘eﬂ@nw@ngaﬂh%shq&w G@NSleaRt ngr ahbltﬁe@rmbemht(zso t hat
the roller 20 can Toll along g 35%21 keepi ng_t he d 18 .in Bhe
posi tion in WhtEh H@Sr GPRELESPHwar T y OFERE rﬂgﬂ‘é ‘?ﬁn % peFAEi ng

condi tion i stumtidai axelks t fxoblighout the arcuate path cor-

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.
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responding to the upper half-circles of the rings 11. D a i
the sl ope 21a, the cam 21 has a conpl enentary sl ope 21b i ’ &aﬁaa%mi
wkth which the camfollower roller 20 can nobve away agai n suterar
ring 11, reaching the position shown schematically in chain line in the
| ower right-hand por- tion of Figure #1  The structure just_described
can be used %1 her SEELCROAEHTGiRD et CHELRDAYs PRHNAHERTLIRAI 4B 2 and 3)
]gaccordi ng tnhdthetsenseddnd Oﬁahbepbr linle]:rhﬁ)hi’slgi;-_IIQU|£||Sg3ne§a§_L'L§ cl Fse_d
rom an arrange-_ nent,.i.n i,ch the t al f-nmoul ds.travel.,approxi mately in
pairs (Fi gura]eoq'ﬁr. pﬂ?&%’;fl\%ﬂ d‘q‘f i%\&t%er?o MY 8Ed LBt ﬁg)r’renber 17 and
forced against the shaft 12, and its outer side (relative to the axis X11)
is raised ungj !l it i .ur.ne ;Qat o L he e ngj,ng ;.- ld 3 (see
t he broken (I;%J‘it‘l i he id% :éreurgc%)\é?ﬁ%g’gt hat tﬁgg%{évisit?es‘ or ngfl?“sngyi’n t he
hal f - noul ds dratteriagd prigducti®t hetleg n conveyor lines (6, 7)
comprise motor-driven entrainment formations (8) on

which the moulds (2) are supported without restraint.
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are*fitted together frontally. The openi ng novenent -ef—the moulds is
' | ement ary

br ought _ 9 about
minner, thus starting fromthe position2n which a half-
wi th and

ABSTRACT

A device for turning moulds over, for example,

lines for processing food products

omRap

for

i

The moulds {2) are turned over either to positions in

which they are closed onto complementary underlying

moulds (3) or to open positions in which the underliying

complementary moulds {3) which were previously covered

are uncovered, the moulds being Zforced

against

an

reaction formation (12} which extends along the turning

axis [(X11). The means which force the moulds

against the reaction formation {12)

orbitally about the turning axis (X11). The preferred
application is for lines for processing £food products

housed in moulds which are supported on respective

conveyor lines (6, 7) without restraint.

(Figure 1}.

(2)

driven -
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fitted on top of a half-nmould 3, the half-nmould 2 then being turned over to
brtng it back to a position beside the half-nmould 3, in which the finished
product’s pro- duced previously as a result of the closure of the nould are

usual ly left. Wth reference to the arrangenent shown in Fig- ures 2
and 3,.the nmoul ds are closed by causifdg/ Bby means of themotor—it4)—the
rings 11 to rotate cl ockw se. Thus, starting froma St ' '

it is retracted generally outwardly of the respective ri
shown in chain line in the | eft-hand pg
menber 17 is urged, as a result of t%; gaperation of th

camfollower roller 20 with the slop of the cam 22 (mhi acts as a
rising face) to the position in whichdi oj ects inwardly of the ring 11,
and in which the dihedral portion 18a’of

ad por- tion 18 engages the
groove 13 in the side of the half- N“ /ich is in the device 5 at that
nmonment. This
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projection of the nenber 17 inwardly of the ring 11 forces the half-nould 2
to bear firmy against the shaft 12 which is in a central position relative

to the rings 11. At this point, as its upmard rotary nnvengmhwﬂmmuam
a result of the clockow se rotation of the rings 11, the el{# BN

entrains the half-nould 2 with it, raigifrg it until it rea
position in the vertical diane- tral pl ane of the rings 11''4
gradual ly lowering until it lies on the corresponding half-mould 3 (the
posi - tion sh9mn in broken outline in Figure 2).
O —
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10, When this position has been reached (it should be renenbered that
t e hal f-nmould 3 does not interfere with the turning movenment since it is
in a position at least slightly |ower than the shaft ! 12), the nenber 17

1 eaves.the hal f-nould 2 which has been tuBned over, nﬁh#gv f the
ring again. The disengagement of the ro/ler 20 from thd [l takes
pl ace grad- ually in correspondence with the slope 21b i3t

descendi ng face, enables the nenber 17 to be retracted relative to the
rings 11. At this point the ele- ment 17 has returned to the position in
which it is retracted outwardly of the ring (the condition shown in chain
line in the right-hand portion of Figure 2) and thus continues on the path
inmparted to it as a result of the rotation of the rings 11 until it is
brought back beneath the slope 21 af tfg canbso that it can engage
anot her _ N /
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1 out o 2 [REBACRUEVT S

on the line 6

Figure 2 relates smedidy 497! y

iti me, has advanced to the turni figo@&t e 53

Preferably, land according to the enbodi ment to which

lit is envisaged that there wll

be at | east

two dianetral ly opposed nenbgrg 17 on the same ring 11. Thus, when one

menber 17 | eayeS—(rmTorrespond- ence with the side 21b) a respective
has just conpleted its turning travel, the dianetrally

hal f-nmoul d 2 which

opposite nmenber 17 is reasyDEVI¢CE FOR|TURNING MOMLDISY OVERt he rings 11 in
correspondence with the side 21 a of the camso as to recei \Ye’/ésmdﬁh’er
hal f-mould 2 to be turned over onto the correspondi ng hal f-nmould 3. The

speed of rotation d?e$HEPHPRgs 1 1 can thus be reduced for a given
in fact, the rings can turn over two hal f-noulds for

each rotation about t hfhg)ﬁ'rgsg(r%t]invenﬁon relates to devices for turning

nmoul d-turni ng rate:

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 lines for the production and handling of
products such as food products, for example, confec-
tionery preducts.

For instance from EP-A-0 156 340 a device is
known for imparting a turning movement to generally
flat moulds including two annular structures through
which the mould advance to be turned over, thereby ori-
enting downwardly the products contained therein, fo be
downloaded onto an output conveyor. The moulds are
subsequently turned back to their starting position by
the annular structure located downwardly.

In the same context, it is quite common to use
moulds . each constituted by two complementary ele-
ments (or 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 con-
stituted by spherical wafer shells containing masses of
pasty or creamy filling. In practice, the two half-moulds
are constituted by flat plates with holes or cells for hous-
ing hemispherical wafer shells. The mass of filling is
inserted in the wafer shells which are in the moulds (typ-
ically 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
fifed 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 filling, 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
femate half-mould) in a generally hinged arrangement.

R
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11 The opposite operation (that is, the opening of ;,{r}q_;
lifting of a half-nould 2 which has been turned over ontfo
hal f-nould 3 until it is returned to a position beside tjhd conpl enent ar
hal f~ moul d again) is brought about in a manner correspgnd- § &gf\*ﬁ’értsgpt
to that described above with the sole dif ference that,j in.this case,
rings 11 are rotated in the opposite sense, that is, anfi-clockw S€&
of clock- wise (wth reference to Figures 2 and 3).

— e

The maie hai-inould is then raised, leaving the com-
pleted products in the female half-mould from which the
products are then removed for subsequent handling
operations (coating or covering, packaging, etc.). Natu-
rally, 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) can 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 oper-
ation (both for closing and for opening the mould) it is
usually necessary:

- to stop the movement of the mouid at the turning

station,

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

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

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.

Naturally, during all this the mould must remain pre-
cisely 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 case, starting fromthe position shown in bro- ken-.outline in the

dr awi ngs,

as the rising face) of the cam21 frombelow in order to H
inwardly of the rings 11 so that it engages the hal f- noul
over and opened, as a result of the diheglral
| ateral groove 13. Wen this engagenent condition has beej

a nenber 17 approaches the slope 21b (which,

in

front portion

outer side of the half-nould 2 is gradually raised rel ati
X11, disengagi ng the mal e appendages 2a from the corresporndrng-hotes
the half-nmould 3, as a result of the rotary novenent of the rings 11 (anti-
ddp t he vertical

s a result of

cl ockwi se in this case
position is then retur

the rotation of thdorEurgpean pajertapplications

- The hal el UsStilR} & th
ankgicaiidbai et o e R

REPLAGENENT-SHEE

"1ad £y i e

the

\ ached

e to the axis

2a..1.N
A

gri ppi ng menber 17 ywahiibnédabicves helichhdesdribes altumninghsysteM this case
acts as the descendlg fiahg Qlipdil§ GfEw fdrmations which can grip
' one or both the half-moulds during the turning opera-

tion.

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 inher-
ent in correct operation, radically overcomes the prob-
lems 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 is therefore to

respond to this need.

According to the present invention, this object is
achieved by virtue of a turning device having the spe-
cific 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:

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.



can be projected outwardly of the ring 11 again, releas-_ing the half-nould

2 which has returned to a position beside the correspo
In this case the presence of two diametrally- opposed

al so enabl es each revo- lution of the rings 11 to turn
hal f- moulds. In fact, when a nmenber 17 hgs conpl eted

correspondence with the face 21 a of the cam 21 and co
rel easing the half- nould 2 which has just been turned
in a diametral | y-opposed position engages the next hal
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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 automaticatly
producing confectionery products constituted by spheri-
cal wafer shells containing masses of pasty or creamy

filing. In other words these are products of

the type

described, for example, in European patent application
EP-A-0 083 324. The product in question is produced

with the use of two complementary moulds

(or more

correctly half-moulds) 2, 3 which, in practice, are consti-
tuted 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 dis-
posed 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.

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 hali-

moulds 2, 3 advance inifially 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 fin-
ished products P as a result of the bringing-together of
the half-mouids. Male formations 2a on the front faces
of the half-moulds 2 enter corresponding holes 3a in the
front faces of the half-mouids 3 to ensure that the half-
moulds 2, 3 are superposed in precise alignment.

in

17
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Ancther 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 fin-
ished products P.

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

It will be appreciated that both the conveyor lines,
indicated 5 and 7, respectively, for transporting the half-
moulds 2 and 3 are so-called restraint-free mould lines,
that is, lines on which, instead of being subject to posi-
tive entrainment, the moulds 2 and 3 are simply sup-
ported on the upper passes of movable conveyor
formations 8 constituted by motor-driven 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 con-
figuration 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, in particular),
the moulds in question 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 frame-
work 10 for rotation about a horizontal axis X11 dis-
posed between the paths of advance of the mouids 2
and 3. In practice, the axis X11 coincides both with the
(common) axis of the two ring-like bodies 11 and with
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ble 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 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 like a spindle or bobbin
with generally tapered ends 12a.

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 prdfiles.

" 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 fo 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.
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More precisely, the upper passes of the belts 8 on
which the half-moulds 2 advance are in slightly raised
positions relative to the upper passes of the belts 8 on
which the half-moulds 3 advance.

In particutar, 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 fine 7, on the other hand, are selected in a
manner such that the half-moulds 3 are kept generally
below the axis X11 by a distance {measured vertically}
corresponding approximately to the depths of the half-
moulds 2, 3.

In practice, this means that, when one of the half-
moulds 2 is turned over onto a 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 183 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 mounted for
rotating about a horizontal axis on the body 19 and can
cooperate fike 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).
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same height as the shaft 12. The slope 21a is shaped in
a manner such that, whereas below the slope 21a 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 213,
the roller 20 cooperates with the slope 21a fike 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 183,
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 so that the roller 20 can roli
along the cam 21, keeping the head 18 in the position in
which it projects inwardly of the ring 11. This operating
condition is maintained throughout the arcuate path cor-
responding to the upper half-circles of the rings 11.
Diametrally opposite the slope 21a, the cam 21 has a
complementary slope 21b in correspondence with
which 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 por-
tion of Figure 3.

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 arrange-
ment 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) is 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 frontalily.

The opening movement of the moulds is brought
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about in a complementary manner, thus starting from
the pasition 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 pro-
duced previously as a result of the closure of the mould
are usually left.

With reference to the arrangement shown in Fig-
ures 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
cooperation of the respective cam-follower roller 20 with
the slope 21a of the cam 22 (which acts as a rising face)
to the position in which it projects inwardly of the ring 11,
and in which the dihedral portion 18a of the head por-
tion 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 diame-
tral plane of the rings 11 and then gradually lowering
until it lies on the corresponding half-mould 3 (the posi-
tion shown in broken outline in Figure 2).
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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 grad-
ually in correspondence with the siope 21b which acts
as a descending face, enables the member 17 to be
retracted relative to the rings 11. At this point, the ele-
ment 17 has returned to the position in which it is
retracted outwardly of the ring (the condition shown in
chain line 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 21a 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 Figure 2 relates specifically, it is envisaged that
there will be at least two diametrally opposed members
17 on the same ring 11.

Thus, when one member 17 leaves (in correspond-
ence 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 21a of the
cam so as to receive another half-mould 2 to be turned
over onto the corresponding half-mould 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.
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The opposite operation (that is, the opening of the
moulds by the liffing 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 correspond-
ing compietely to that described above with the sole dif-
ference that, in this case, the rings 11 are rotated in the
opposite sense, that is, anti-clockwise instead of clock-
wise (with reference to Figures 2 and 3).

In this case, starting from the position shown in bro-
ken 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 below 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 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
1o 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 21a (which in
this case acts as the descending face of the cam 21)
can be projected outwardly of the ring 11 again, releas-
ing 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 revo-
lution 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 21a of the
cam 21 and continues downwards releasing the half-
mould 2 which has just been turned over, the member
17 in a diametrally-opposed position engages the next
half-mould 2 and then proceeds to turn it over.
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ure 1, it is considered preferable for each turning device
S 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 for a certain axial distance between the
two rings 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 keep firm control
of the moulds during both the closure and the opening
turning movements.

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

The reason for this shape is that, as can be appre-
ciated from the elevational views of Figures 2 and 3, the
moulds 2 are intended to be brought into correspond-
ence with the shaft 12 as a result of the forward move-
ment imparted thereto by the conveyor lines 6 (closure
turning) or 7 (opening turning) and hence with a move-
ment parallel to the direction of axis X11.

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 intended 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
12a 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 o be forced against the shaft 12.
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t he axis (X11) and to force it against the reaction nmeans,
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conpl etion of the ihe same, the details of construction and forms of

embodiment may be varied widely with respect to those

illustrated, without thereby departing from the scope of

the claims. In particular, whilst retaining the fundamen-

tal concept upon which the operation of the turning

device 5 just described is based, that is, that of turning

the moulds over by forcing them, for example, to bearon

one side against a reaction or abutment formation (rep-

resented by the shatt 12) by gripping means (the mem-

ber 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 reaction 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 claims.
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Claims

1.

A device for imparting a turning movement about a
predetermined axis (X11) to generally flat moulds
{2), comprising

- reaction means (12) extending along the turn-
ing axds (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
{X11) so as to impart the turning movement to
the moulds (2).

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

A device according to Claim 1 or Claim 2, charac-
terized in that the reaction means are constituted
essentially by a shaft (12) rotatable about the turn-
ing axis (X11).

A device according to Claim 2 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 movement,

A device according to any of Claims 2 or 4, charac-
terized in that each mould (2) has a further side (13}
with a generally recessed profile which can be
engaged by the gripping means (17) during the
turning movement.
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10.

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

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 corre-
spondence 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).

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).

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

- a movement of the gripping means (17)
towards the turning axis (X11) in order to bring
the gripping means (17) info engagement with
one of the moulds (2) to be turned about the
axis (X11) and to force it against the 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 completxon of the
turning movement.
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respective moul d (12)] whecNOVsI9BA {hE coverg ng position on a
respective conple tary noul d (3) to a position generally beside

t he respective moul d (3). 15. A device according to Claim4 and
Claim 13, char- aeterized.in that the drive neans (14) act on the at

least one rotary strupfUpedévidd -according to Claim 10, characterized in
that the operating means (19, 20, 21) comprise at
least one cam (21) which cooperates with the grip-
ping 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 device according to Claim 1 or Claim 13, charac-
terized in that it comprises drive means (14) which
can be activated selectively in two senses of rota-
tion in order to impart orbital movements in oppo-
site senses about the turning axis (X11} to the
gripping means {17) in order selectively to bring
about, according to the sense of rotation:

- & closure turning movement which brings a
respective mould (2) to cover a respective com-
plementary mould (3); and

- 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, char-
acterized in that the drive means (14) act on the at
least one rotary structure {11).
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16. A device according to Claim 13 or Claim 15, char-
acterized 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 rotat-
ably on a plurality of revolving bodies (13).

18. Adevice according to Claim 14 and Claim 17, char-
acterized in that the drive means (14) are associ-
ated with at least one of the revolving bodies (13).

19. Adevice according to Claim 11 and Claim 16, char-
acterized in that the at least one cam (21) is gener-
ally semicircular and extends along approximately
half the path of rotation of the at least one annular
rotary structure (11) with rising and descending
siopes (21a, 21b) respectively located in diame-
trally-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 grip-
ping means (17) about the turning axis {X11); the
arrangement being such that, when one of the grip-
ping means (17) engages a respective mould (2) in
order to start its turning movement about the turn-
ing axis (X11), the other gripping means (17) is
leaving another mould {2) which has completed its
turning movement about the turning axis (X11).
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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 posi-
tions in which the moulds {2) were covering the
respective complementary moulds (3) to posi-
tions 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) pairs of moulds (2,3) which are
superposed in & covering arrangement, and of
which the upper mould {2} is to be turned over
in the opening movement.

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

24. A device according to Claim 22 or Claim 23, char-
acterized in that the conveyor lines (6, 7) comprise
motor-driven entrainment formations (8) on which
the moulds (2) are supported without restraint.
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towards the reaction neans (12), for conveying fron1the reaction

means (12) pairs of noulds (2, 3) which are
covering arrangenent as a result of the clo
novehent, and for conveying to the reaction

nmoul ds (2,3) which are superposed in a covefi

whi ch the upper nmould (2) is to be turned over
novenent. 23. A device according to Claim 22, char

t he second conveyor line (7) is in a generally Iomer p03|t|on t han t he
first conveyor line (6). 24. A device according to darm22-or—€-a~m 23,
char - acterized in that the conveyor lines (6, 7) conprise

not or-driven entrai nnent formations (8) on which the noulds (2) are

supported w thout restraint.

10
! j
~21

18

17

-—-—L——-—-—-———-——— e e

o §

13

f
’l
A\
" /
2

™ N7 = =1 o
;o 71 |
m AP



R 44 0 axo- )

: ' SHEET . REPLACEMENT SHEET
| o b | l |

A DEVICE FOR TURNING MOULDS OVER, FOR EXAMPLE, FOR LINES FOR
_PROCESSING FOOD PRODUCTS

Description

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 mouids. The invention has been
developed with particular attention to its possible use,
for exampile, in lines for the production and handling of
products such as food products, for example, confec-
tionery products.

For instance from EP-A-0 156 340 a device is
known for imparting a turning movement to generally
flat moulds including two annular structures through
which the mould advance to be turned over, thereby ori-
enting downwardly the products contained therein, to be
downioaded onto an output conveyor. The moulds are
subsequently turned back to their starting position by
the annular structure located downwardly.

In the same context, it is quite common to use
moulds .each constituted by two complementary ele-
ments (or half-moulds). For example, Eurgpean patent
application EP-A-0 083 324 describes a mould of this
type which can be used to produce food products con-
stituted by spherical wafer shells containing masses of
pasty or creamy filling. In practice, the two half-moulds
are constituted by flat plates with holes or cells for hous-
ing hemispherical wafer shells. The mass of filling is
inserted in the wafer shells which are in the moulds (typ-
ically 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 filling, as the final product. This REPLAGEMENT SHEET
result is achieved by turning one of the half-moulds (the 01 APR 1998
male half-mould) over onto the other half-mould (the
female half-mould) in a generally hinged arrangement.
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ABSTRACT

A device for turning moulds over, for example, for
lines for processing food products

The moulds (2) are turned over either to positions in
which they are closed onto complementary underlying
moulds (3) or to open positions in which the underlying
complementary moulds (3) which were previously covered
are uncovered, the moulds being forced against an
reaction formation (12) which extends along the turning

axis (X11). The means which force the moulds (2}
against the reaction formation (12) are driven -
orbitally about the turning axis (X11}. The preferred

application is for lines for processing food products
housed in moulds which are  supported on respective
conveyor lines (6, 7} without restraint.

(Figure 1).



