
A CONVEYOR LINE FOR MOULDS, FOR EXAMPLE, FOR LINES FOR HANDLING
FOOD PRODUCTS                Description                     The present
invention relates to conveyor lines for               moulds and has been
developed with particular atten-               tion to its possible use in
the field of equipment for han-               dling food products.
In this context, the products being processed are                frequently
located in moulds which have recesses for                housing them. For
example, European patent applica- 



tion EP-A-0 083 324 describes a mould which can be                used to
produce food products each constituted by two                hemispherical
wafer shells which are intended to be                joined to each other
so as to fit together frontally after a                mass of creamy or
pasty filling has been placed in the                half shells. For this
purpose, the two wafer half shells                are inserted in
respective (half) moulds in order to                receive the
corresponding portion of filling. The two                moulds are then
turned over onto one another in a gen-                erally hinged
arrangement to bring the two filled half                shells to the
connection position, encouraging them to                join together, also
as a result of the connection between                the respective
portions of filling.                    The same solution may, of course,
also be used for                different products. For example, the moulds
may have                cells which can create chocolate shells or eggs
(hollow                and/or filled) and other products.
Naturally, in order to obtain a wholly satisfactory 



result, it is necessary to arrange for the moulds. with the
products within them to advance in an orderly manner                through
the various stations of the production line (for                example,
for the wafer half shells to be inserted in the                moulds, for
the mass of filling to be poured in, for the                moulds to he
joined together, for the moulds to  be                opened, etc.,
possibly with intermediate cooling and                curing stages) at a
precisely predetermined and control-                led rate and in
conditions in which they are reliably                aligned with the zones
of operation of the various sta-                tions.
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2       In conventional equipment, it is usual to ensure that these
conditions are respected with the use of conveyor lines on which the moulds
advance in engagement with positive entrainment members such as chains,
grippers or entrainment teeth or dogs, etc., which are intended coercively
to locate each mould precisely in space and time within the conveyor line,
particularly in correspond- ence with the processing stations.     However,
this solution gives rise to considerable practical difficulties,
particularly in the regions where it is necessary to slow down and, in
particular, to stop the advance of the moulds (for example, in
correspondence with the stations where the masses of filling are poured
into the products or where the products are decorated). 



Clearly, with the use of direct and positive entrainment of the moulds, it
is necessary to provide either for a momentary stoppage of the conveyor
line (which there- fore advances in steps) or for the momentary disen-
gagement of the mould from the conveyor line.     The same requirements
also arise, often in an even more critical manner when, instead of being
stopped, the moulds are "followed" by the processing stations.     Neither
of the solutions described above can be considered wholly satisfactory; the
first since it usually involves the need to stop and/or slow down not only
the mould which is being processed at the time in question but also other
closely adjacent moulds in the flow; the second since it can create
considerable practical com- plications within the equipment.     The object
of the present invention is to provide a conveyor line for products housed
in moulds which rad- ically overcomes the problems set out above. 



3      According to the present invention, this object is achieved by
virtue of a conveyor line having the specific characteristics recited in
Claim 1, some of which are known per se, e.g. from US-A-4 231 465.
Specifically that prior art document discloses a self-timing automatic
conveyor system including a low-friction conveyor belt as well as a holding
mechanism actuatable to open and close for selectively controlling flow of
goods along the 



conveyor belt. Advantageous developments of the invention form the subject
matter 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 schematic, perspective view
of a con-     veyor line formed according to the invention, and      Figure
2 shows, in greater detail the structure of     one of the moulds to be
used in the conveyor line     according to the invention, from a viewpoint
corre-     sponding approximately to that indicated by the     arrow 11 in
Figure 1.      In Figure 1, a conveyor line for moulds is generally
indicated 1. 



By way of example, these may be moulds 2 having holes or cells 3 which can
house hemispherical wafer shells which, in turn, are intended to house
masses of pasty or creamy filling so as to give rise to a generally
spherical food product as a result of the frontal connec- tion of the two
filled half shells. Moulds of this type are described, for example, in
European patent application EP-A-0 083 324 already mentioned-above.     As
already stated, this indication of a possible use should in no way be
interpreted in a limiting sense: the moulds 2 may in fact be configured
with a view to use in conjunction with different products such as chocolate
shells or eggs (hollow and/or filled).
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It should also be noted that the conveyor line 1 shown in Figure 1 is
generally a double line, in the sense that it actually comprises two paired
conveyor lines which travel parallel and closely adjacent to each other.
For simplicity of illustration, the profile of one of the lines is shown in
broken outline and the following description will be given with specific
reference solely to the line shown in continuous outline: it is
nevertheless intended that what is stated for one of the lines also 



applies almost identically to the line paired therewith.     The presence
of two lines side by side, on which the moulds (or. more correctly, the
half-moulds) 2 advance in two paired and coordinated rows is advanta- geous
in any situation in which it is necessary to join respective male and
female (half) moulds together in order to produce a product.     One of the
paired conveyor lines thus carries the male half-moulds and the other
carries the female half- moulds. Turning devices (not shown) are disposed
along the paired lines for turning the male half-moulds over onto
respective female half-moulds and then reo- pening the moulds by turning
the male half-moulds upwardly again. This is all in accordance with
criteria which do not need to be described in detail herein, since they are
not relevant for the purposes of an understand- ing of the invention. 



5     The main characteristic of the solution accordin to the invention is
that the moulds 2 do not move along the respective conveyor line as a
result of a positive entrain- ment effect exerted by hooking or engagement
mem- bers such as grippers, teeth, dogs, etc., but simply because they are
supported on movable entrainment formations which, in the embodiment
illustrated, are constituted by the upper passes of two endless belts 4
disposed side by side and extending around respective 



end pulleys 5 with horizontal axes. In particular, at least in
correspondence with one end of the loops formed by the belts 4, the pulleys
5 are rotated by a drive device constituted, for example, by a
direct-current electric motor S. Naturally, Figure 1 shows only one of the
many portions in cascade which can make up a more complex conveyor line:
the profiles of two adjacent portions dis- posed upstream and downstream
respectively are shown schematically in broken outline in the drawings.
It will be noted, in particular, that the belts 4 are preferably  belts
with  rectangular  cross-sections. Although this selection is preferred, it
should not be con- sidered limiting. In fact, the belts 4 could even be
replaced by other equivalent formations for this pur- pose, for example
belts with circular cross-sections (so- called policords). In general,
however, the selection of belts with flattened, rectangular cross-sections
is con- sidered preferable in order to ensure that the moulds 2 



are supported correcttly on the belts 4.     In the solution according to
the invention, in fact, the moulds 2 are unrestrained, so to speak, in the
sense that they travel simply supported on the upper passes of the belts 4
and are therefore advanced by the belts 4 as a result of the frictional
relationship in which the lower faces of the moulds 2 are supported on the
upper passes of the belts 4.     For this purpose, the undersides of the
moulds 2 have grooves 7 the shapes of which are complementary to the
cross-sections of the belts 4 and which extend in the direction in which
the moulds 2 are to be advanced. By way of example, the belts 4 may have
rectangular cross-sections approximately 15-25 mm x 4-5 mm. The grooves 5
in the undersides of the moulds 2 have corre-    



REPLACEMENT SHEET                              6 sponding cross-sections
(naturally leaving a sm clearance).     The fact that the grooves 7 extend
in the direction of advance of the moulds 2 ensures that, once the moulds
are fitted securely on the belts 4 with the latter extend- ing within their
respective grooves 7, each mould 2 is positioned precisely and is safe from
any risk of mis- alignment relative to the direction of advance.     At the
same time, the existence of a certain clear- anca between the belts 4 and
the grooves 7 prevents sticking: from this point of view, the use of a
rectangular cross-section is preferable to a circular cross-section. 



since circular belts show a greater tendency to stick against the walls of
the grooves 7.     The moulds 2 may advantageously be made of moulded
plastics material. Their production by moulding facilitates the provision
of the cells 3 and, possibly, of formations 8 for facilitating the exact
superposing and joining together of complementary (half) moulds. More
precisely these are formations 8 which project upwardly from the upper or
front faces of the male moulds (which are transported on the conveyor
structure shown in con- tinuous outline) and can engage corresponding holes
9 in the female moulds (which are transported on the line shown in broken
outline). This ensures that the moulds are superposed in precise alignment
in the condition in which they are joined together frontally when the male
moulds are turned over onto the female moulds.     Moreover, the presence
of the projecting formations 8 allows for the male moulds to be
stacked,possibly 



with products housed within them, for example, with a view to locating them
temporarily on cooling, condition- ing or curing lines, or simply in order
to store the moulds.     In the first place, the fact that the moulds 2 are
sim- ply supported on the upper passes of the belts 4 offers the advantage
that the moulds 2 can be loaded onto and unloaded from the conveyor line
simply by a lower- ing or raising movement relative to the upper passes of
the belts 4 and hence without the need for complex operations for engaging
or disengaging entrainment for- mations.
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7      Moreover, at least within certain limits, the initial positions in
which the moulds 2 are housed on the upper passes of the belts 4 is not
particularly critical: the moulds 2 can then be positioned precisely
longitudinally of the belts 4 by being made to slide along them.     The
fact that the moulds 2 can slide relative to the upper passes of the belts
4 is thus used, in the solution according to the invention, in order to
stcp the moulds 2 on the conveyor line.     For this purpose, there are one
or more stop units 10 along the line, preferably beneath the moulds 2 and
in the space between the belts 4. Two stop units are usually disposed
adjacent the belts 4 so that they can operate symmetrically on the opposite
ends (transverse the direction of advance) of the moulds 2. 



Tne units 10 are preferably constituted by iack-type devices having pins or
fingers 11 which are movable selectively (under the action of a fluid or
electromag- netic operating member which in turn is controlled by the
processing device - for example, a PLC which con- trols the operation of
the conveyor line) between rest positions, in which they are retracted
downwardly (shown in broken outline in the drawings), and raised, operative
positions (shown in continuous outline).     In the downwardly-retracted
position, the pins or fingers 11 do not interfere with the advance of the
moulds 2 along the line 1.     In the raised position, however, the pins 1
1 (which act as engagement elements) can engage correspond- ing formations
12 on the lower portions of the moulds 2.     As can better be seen in the
view from below of Fig- ure 2, the moulds 2 (which, as already stated, are
pref- erably formed by the moulding of plastics-material) have 



a generally ribbed structure with stiffening ribs 13 which extend both in
the direction in which the moulds are intended to advance and in a
perpendicular direction.
REPLACEMENT SHEET                             8       In particular, two of
the ribs which extend in the direction of advance are arranged in positions
such that, when the mould 2 is mounted on the belts 4 they are aligned with
the stop units 10 and, in particular, with the paths of movement (vertical)
of the pins 11. The ribs in question (only one of which is visible in
Figure 2 where 



it is indicated 13a) are generally recessed, in the sense that, measured
perpendicular to the general plane of the mould, they are shorter than the
other correspond- ing ribs 13a. The formations 12 occupy positions
approximately in the middle of the ribs in question. In particular, each of
the formations 12 is generally H- shaped with two approximately
semi-circular or U- shaped end recesses 14 which are intended (see Fig- ure
1 in particular) to constitute seats for housing and acting against the
pins 11 in their raised positions.     Consequently, when a mould 2 is to
be stopped in a certain position on the conveyor line, it suffices to pro-
vide one or preferably - for the reasons of operational equilibrium and
symmetry seen above - two stop units 10, 11 in that position, the pins 11
being moved from their lowered, rest positions, towards their raised posi-
tions when the mould 2 approaches this position. When the mould 2 passes
over the stop units 10, 11, the fin- 



gers 11 are inserted in the holes 14 in the formations 12, preventing the
mould 2 from advancing further and the mould starts to slide on the belts 4
which are kept continually in motion.     These conditions can be
maintained without prob- lems throughout the period of time necessary for
the envisaged operation on the mould 2 (including any rais- ing and
turning-over of the mould), or the following thereof by a handling station.
Once the envisaged operation is completed, the stop units 10, 11 can be
returned to the rest positions, by the lowering of the pins 11. The mould 2
is thus released from the restraining effect exerted as a result of the
action of the fingers 1 1 against the formations 12 and can continue to
advance on the upper passes of the belts 4.   



9        This operation can be repeated selectively for each mould 2 which
advances on the conveyor line without the need simultaneously to stop the
movement of the adjacent moulds in the flow. Moreover, the stopping
operation is extremely easy to carry out and does not require the provision
of particularly complex devices. Furthermore, the stopping - at least
momentarily - of the movement of the moulds can also be used to accumu- 



late moulds along the line of advance in order to release them in a
selective and metered manner so as to create a regular flow of precisely
equally-spaced moulds advancing in a precise space and time relationship
with subsequent work stations downstream of the accumula- tion position.
Naturally, the generally H-like shape of the forma- tions 12 with two
opposed cavities 14 is intended to enable the moulds 2 to be disposed on
the belts 4 in two opposite orientations.     The formations 12 can thus be
formed either on the measured centreline (relative to the lengths of the
moulds in the direction of advance thereof) or offset from the centreline.
In the first case, if the units 10, 11 are mounted in fixed positions, the
position in which the moulds 2 stop in correspondence with the units will
be identical regard- less of the orientation of the mould 2 on the belts 4.
In 



the second case, however, it will be possible to achieve two different
stopping positions of the mould 2 accord- ing to the orientation in which
it is mounted on the belts.                                     10
Naturally, the principle of the invention remaining 



the same, the details of construction and forms of embodiment may be varied
widely with respect to those described and illustrated, without thereby
departing from the scope of the appended claims. For example, although the
use of two, paired, belt formations 4 is pref- erable, it is not essential.
It would be possible, for exam- ple, either to use a larger number of belts
(for example, three or more) whilst retaining the ability to stop the
movement of the moulds by causing them to slide on the belts, or to use a
single belt entrainment formation, the movement of the moulds being
regulated, however, by means of passive sliding formations (e.g. guides or
roll- ers) which do not actively entrain the moulds 2. In any case, the
ability to stop the movement of the moulds by causing them to slide on the
entrainment formation or formations is retained.   



Claims  1. A conveyor line for moulds (2) comprising:      at least one
entrainment formation (4) which is         movable in a transportation
direction and can         receive the moulds (2) which are supported
thereon so that the moulds (2) are entrained by         the at least one
entrainment formation (4) in the         direction of transportation, 



stop means (10, 11) which are located in gen-         erally fixed
positions and can interfere with the         movement of the moulds (2) so
as to stop them         whilst each stopped mould (2) performs a slid-
ing movement relative to the entrainment for-         mation (4) which is
kept in motion, and wherein         the bottom of each mould (2) has at
least one         groove (7) for cooperating with and housing the
entrainment formation (4).  2. A conveyor line according to Claim 1,
characterized     in that the at least one entrainment formation (4) is
constituted by an endless motor-driven element     with an upper pass on
which the moulds (2) are     supported.  3. A conveyor line according to
Claim 1 or Claim 2, 



characterized in that the at least one entrainment     formation (4) is a
belt.  4. A conveyor line according to Claim 3, characterized     in that
the belt (4) has a rectangutar profile  5. A conveyor line according to any
one of Claims 1 to     4, characterized in that there are at least two
paired     entrainment formations (4).         12 



6. A conveyor line according to Claim 5, characterized     in that the stop
means (10, 11) act in positions gen-     erally between the at least two
entrainment forma-     tions (4).  7. A conveyor line according to any one
of Claims 1 to     6, characterized in that it comprises at least two
units (10, 11) for stopping the movement of the     moulds (2), the units
operating in generally sym-     metrical positions relative the moulds (2).
8. A conveyor line according to Claim 1 and Claim 4,    characterized in
that the at least one groove (7) has    a rectangular cross-section.  



9. A conveyor line according to Claim 7, characterized    in that the at
least one groove (7) has dimensions    such as to provide a certain
clearance with respect    to the at least one entrainment formation (4).
10. A conveyor line according to any one of Claims 1 to    9, characterized
in that the stop means (10, 1 1) act    on the undersides of the moulds
(2).  11. A conveyor line according to any one of Claims 1 to    10,
characterized in that the stop means (10, 11)    comprise at. least one
engagement element (11)    which is movable selectively between a rest
posi-    tion in which the engagement element (11) does    not interfere
with the advance of the moulds (2) and    an active position, in which the
engagement ele-    ment (11) extends towards the moulds (2) and    stops
their movement. 



REPLACEMENT SHEET                            13  12. A conveyor line
according to Claim 10, character-     ized in that the bottom of each mould
(2) has at     least one engagement formation (12) cooperating     with the
stop means (10, 11), in engagement there-     with.  13. A conveyor line
according to Claim 12, character-     ized in that the at least one
engagement formation 



(12) has at least one C- or U-shaped recess (14)     housing the stop means
(11).  14. A conveyor line according to Claim 12, character-     ized in
that the at least one engagement formation     (12) is of a generally
symmetrical shape and can     therefore cooperate with the stop means (10,
11)     regardless of the orientation of the respective     mould (2)
relative to the at least one entrainment     formation (4).  15. A conveyor
line according to Claim 14, character-     ized in that the at least one
engagement formation     (12) is generally H-shaped.  16. A conveyor line
according to Claim 14, character-     ized in that the at least one
engagement formation     (12) is located symmetrically relative to the
respec- 



tive mould (2) so that it cooperates with the stop     means (10, 11) in an
identical manner regardless of   -the direction of advance of the
respective mould-(2)     on the at least one entrainment formation (4).
17. A conveyor line according to Claim 14, character-     ized in that the
at least one engagement formation     (12) is located asymmetrically
relative to the     respective mould (2) so that it cooperates with the
stop means (10, 11) in a differentiated manner     according to the
orientation of the respective mould     (2) relative to the at least one
entrainment formation     (4)      



14     17. A conveyor line according to Claim 14, character-     ized in
that the at least one engagement formation     (12) is located
asymmetrically relative to the     respective mould (2) so that it
cooperates with the     stop means (10, 11) in a differentiated manner
according to the orientation of the respective mould     (2) relative to
the at least one entrainment formation     (4).  18. A line according to
any one of Claims 1 to 17, char- 



acterized in that the moulds (2) have complemen-     tary elements (8, 9)
on their upper faces for     enabling the moulds to be precisely superposed
and joined together in a generally male-and-female     arrangement.  19. A
conveyor line according to Claim 18, character-     ized in that at least
some of the complementary ele-     ments (8) are in the form of appendages
projecting     from the upper faces of the respective moulds (2)     so
that the respective moulds (2) can be stacked     with the use of the
projecting formations (8).  20. A conveyor line according to any one of
Claims 1 to     19, characterized in that it is associated in an oper-
atively paired relationship with a substantially iden-     tical line in
order to achieve two parallel and     synchronized flows of moulds (2). 






