A<METHOD AND A DEVI CE FOR FORM NG JO NI NG LI NES OF ADHESI VE MATERI AL,

PARTI CULARLY | N AGBhdeREAPEELR. gription The present invention relates to
a nmet hod of form ' Bl ggines of adhesive material in certain regions
of products. The |HW4MEW!EE een devel oped with par- ticular attention
to its—possible us for the ranufacture of food products such
as, for exanple, con- fectionery products. The probl em upon which the
invention i a basedodanandsi &y devikeerséwoddpmief erjieardo higesesor and 2
of the appepdR€sdk8MnB#8rial, particularly in food products

The present invention relates to a method of forming
joining lines of adhesive material in certain regions of
products. The invention has been developed with
particular attention to its possible use in processes for
the manufacture of food products such as, for example,

confectionery products.

The problem upon which the invention is based can easily be
understood by reference to Figures 1 and 2 of the appended

drawings.

These drawings show a food ©product, typically a
confectionery product, constituted by two hemispherical
half-shells or leaves 1 constituted by pieces of wafer the
mutually facing opening portions la of which are to be
joined together. This gives rise to a finished product
constituted by a spherical wafer shell enclosing within it
a mass of pasty or éreamy filling, possibly of a praline,

of nut kernels, or the like.

-For a general description of products of this type,
reference may usefully be made, for example, to European
patents EP-B-0 064 155, EP-B-0 083 324, and EP-B-0 086 319.

In particular, the use of an annular line of alimentary
material of an adhesive nature, for example, melted
chocolate or a cream or paste with similar characteristics
for joining the dpening portions la of the leaves or half-

shells 1 together has already been proposed.

Naturally, the reference to two hemispherical wafer leaves

THIS SHEET HAS BEEN

REPLACED

kK 5 F :5;-.‘ i :{ %A a t




THése'drawﬁngs show a food product, typically a confectionety product,

constituted by t herlcal hal-f-shells or |eaves 1 constituted by

pi eces of: wafer t tuaIIy ' openi ng portions la of which are to be
j oi ned together. ipl egk to a finished product constituted by a
spherical- waf er sh dthin it a mass of pasty or creany
filling, possibly EI nut kernels, or the like. For a general
description of products 0 ype ref erence may- useful ly be made, for

exanple, to Euro- pean patents EP-B-0 084 155, EP-B-0 083 324, and EP-B-0
086 319. A substantially simlar product is dis-
or half-shells joined together by a circular annular line

of adhesive alimentary material 2 is purely an example; in
fact, the solution according to the invention is also
suitable for use for different products (e.g. chocolate
shells) and not only for forming flat, circular joining
lines but for forming joining lines of any profile .in
general (flat or not) which can join together bodies with
various profiles, for example, polygonal or mixtilinear
profiles (by wéy of example, a product constituted by two
pieces of wafer representing the two portions of a shell,

etc. may be considered), etc.

Moreover, the term "joining_line“ as used in the present
description and in the following claims, should in no way
be considered as being limited to a continuous line;' it
thus also extends to discontinuous lines, for example,
broken lines. To mention an actual example, reference
may be made to European patent EP-B-0 086 319 already cited
above, in which two hemispherical pieces of wafer are
interconnected by drops of melted chocolate defining a
discontinuous joining line in the equatorial plane of the

product.

Whichever specific solution is adopted in forming a joining
line such as the joining line indicated 2 in Figures 1 and
2 of the appended draw1ngs, some basic requirements must be

satisfied.

In the first place, it is desirable for the joining line 2
of adhesive material to affect only the end faces 1 of the

two half-shells to be connected, which are joined together
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cliosed, e.g., in‘US~A;13§g\§9%;aéEegarticular, the use of an annular |ine
of alinen- tary erial of a ive nature, for exanple, nelted
chocol ate or a cre ctHaxHeg; it h simlar characteris- tics for joining
t he opening portion W aCEdves or hal f-shells 1 t oget her has

”@W s generally known that products such as

al ready™been propo
hol | ow con- fectionery pr an be closed at their nouth por- tions by

means of a closure or covering |lid or layer: see, e.g., FR A-512 530 or
BE-A- 370 850. This latter docu- nment sRows that |ayer as being forned

starting from pasty chocol ate coated onto a netal ?Iate.
in abutment with one another in the finished product.

During the preparation of the half-shells 1 for Jjoining
together in abutmeﬁt, the aim is that the opening portions
la be constituted by annular flat surfaces generally
disposed in planes perpendicular to the polar axes of the
" caps forming the half-shells. This result can be
achieved, for example, by the wuse of the solutions
described in patents EP-B-0 054 229 and EP-B-0 221 033.
It is thus desirable for the adhesive 1line 2 to be
deposited only on the end faces of the two half-shells 1
without overflowing onto either the internal or the

external surfaces of the half-shells.

Moreover, when a product of the type illustrated in Figures
1 and 2 is produced on a commercial scale, it is necessary
to ensure extremely fast rates of operation such as to
enable several hundreds of thousands,.if not millions of

products to be produced each day.

This requirement makes it difficult to put into practice on
a commercial scale any solution which provides for the
automatic reproduction of the step normally usable to form
the joining line 2 by hand, that is, the deposition of the
material forming the line 2 by means of a confectionery

syringe or a similar tool.

The object of the present invention is therefore to provide.
a solution which satisfies both the requirements expressed
above, thus producing a good-quality final product on a

commercial scale at very fast rates of operation.
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2 Naturally, the r?ﬁ?ﬂ%ﬁﬂua\Lg\LﬂgubfﬂgsphericaI waf er | eaves or half-shells
joined together by apg gcular r line of adhesive alinentary

material 2 is purely eﬁkqmg act, the solution according to the

i nvention is also su r di fferent products (e.g. choc- ol ate
shel | s} and not onIy circular joining lines but for

form ng joining lines of any e |n general (flat or not) which can

join together bodies with varlous s

According to the present invention, this object is achieved
by virtue of a method having the characteristics recited in
Claim 1. Advantageous developments of the method form the
subject of Claims 2 to 13. A further K subject of the
invention is a device which can be used to carry out' the
method according to the invention. This device forms the
subject of Claim 14. Advantageous developments of the

device form the subjects of Claims 15 to 29.

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

in which:

Figures 1 and 2 have already been described above in order
to set out the background to the technical problem upon

which the invention is based,

Figure 3 shows schematically the structure of a first

device operating according to the invention,

Figures 4 to 8 show successive steps of the operating

sequence of the device of Figure 3,
Figures 9 and 10 show details of the device of Figure 3,

Figure 11 shows the structure of another device which can

be used to carry out the invention, and

Figures 12 and 13 show schematically two steps of the

operating sequence of the device according to Claim 11.
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profi-les, for exaaneL\Eg%%gggfLygimgixtiIinear profiles (by way of
exanpl e, a product_consti pi eces of wafer representing the two
portions of a shelmssét-eCHaslﬁyh e consi dered), etc. Mreover, the term
"joining line" as u ént description and in the follow ng

cl ai ney-_shoul d in WM dered as being limted to a continu- ous
line; it thus also ex J continuous |ines, for exanple, broken
lines. To mention an actual exanple, reference may be nmade to European
patent EP-B-0 086 319 already cited aboge, which discloses the features of

the preanbles of clains 1 and 14 and in which two hem
In the drawing, a device which can be_used to form an

annular joining line 2 (continuous or discontinuous) of
adhesive material such as, for example, chocolate, in a
food product such as that shown in Figures 1 and 2 is

generally indicated 10.

For clarity, it is pointed out once more that the reference
to a product constituted by two hemispherical leaves or
half-shells joined together by an annular, flat and
continuous joining line 1is intended purely by way of
example. As will become clearer from the following
description, the solution according to the invention can
also be used, for exémple, to form discontinuous Jjoins

along lines other than flat circular lines.

The device 10 shown in Figure 3 is composed essentially of
a base or bed 11 on which a tray-like body 14 is movable
vertically under the action of a fluid jack 12 operated by
an automatic control system 13 (which may be considered
generally known). More precisely, the tray 14 is mounted
in a horizontal position on the top of the rod of the jack
12 which is mounted vertically on cross-members lla of the
bed 11. The tray 14 can thus move up and down vertically
relative to a supply plate 15 (shown in greater detail in
Figure 8), as a result of the extension and contraction of
the Jjack 12. The plate 15 1is mounted in a
thermostatically-controlled housing 16 which is open at the.
bottom and is subject to the action of a supply/metering
unit 17 which supplies the plate 15 with the product (for
example, chocolate) to be used to form the joining line 2.

The product is supplied to the device 10 by a pipe 18




|spher|cal pleces of wa . ' nebted by drops of nelted chocol ate
defining a dlSCéﬂLlﬂUﬂHﬁ%&Qh@ ine in the equatorial plane of the

product. Wichdver spe ~:'°?s adopted in forming a joining line
such as the,10| ni ng lIM,lH!m
drawi ngs, sone basic r

Lun Figures 1 and 2 of the appended
st be satisfied. In the first place,
it is desirable for the joining line 2 of adhesive material to affect only
the end faces 1 of the two half-shells to be gonnected, which are joined

together in abutnment with one another in the finished product. During the
preparation of thefiddred®ld & 1ih@ of generally known type; for example,

this may be a heated pipe which enables chocolate kept at

a tempering temperature (of the order of 30-359 to'be made
to flow towards the supply-metering unit 17 for supply to
the plate 15.

Finally, a structuré, indicated 19, enables a die 20 of
generally known type (see, for example, European patent EP-
B-0 083 324) to be inserted in the device 10 in a position

between the tray 14 and the supply plate 15.

Gripping and thrust elements 21 are mounted on the upper
face of the tray 14 and, after the die 20 has been located,
each is aligned vertically with a respective wafer half-
shell 1 housed in a corresponding hemispherical cell 22 of
the die 20. Each cell 22 has a lower hole 22a which
enables the respective element 21 to penetraté {(in the
manner described further below). Moreover, each cell 22
is aligned vertically with a respective unit 23 for the
supply of chocolate (or of the adhesive material in

general) provided on the plate 15.

As will become clearer from the following - this enables
the gripping elements 21 to penetrate through the cells 22,
picking up the wafer pileces 1 to take them to meet the
chocolate rings formed by the supply units 23 in the lower

portion of the plate 15.

Briefly, both the tray 14 and the die 20, as well as the
supply plate 15, have generally matrix-like structures, in

the sense that each carries a respective array of identical
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j oi ni'hg together~+n~abungQ£LU;2§Cain1is that the opening portions 1 a be
cdnstitutgd by nular flat s es gen- erally disposed in planes
per pendi ctéll ar to eﬁﬁ*B&ma%ﬁ§ng the caps formng the half-shells. This
resul t~can be aci’ ﬁ jgRP! e, by the use of the solutions described
P—B—0.221 033. It is thus desirable for the
e o)

in pat®ents EP-B-
adhesive line 2 to be only on the end faces of the two

hal f-shells 1 without overflowing onto either the internal or the ext er -
nal surfaces of the half-shells. 7

elements arranged in homologous superposed sections.

For example, assuming that a device 10 is to be produced
for simultaneously processing m x n half-shells 1, there
will be m rows and n columns of active elements on the tray
14, on the plate 15, and on the die 20, constituted

respectively:

- for the tray 14, by gripping and thrust elements such as
that indicated 21,

- for the die 20, by upwardly-facing, open bottomed

hemispherical cells of the type indicated 22, and

- for the plate 15, supply units (metering rings) such as

the supply unit indicated 23.

As can best be seen in the details of Figures 4 to 8, each
element 21 is constituted essentially by a tubular body 24
which will be assumed to be generally cylindrical, mounted
on the tray 14 with its axis oriented vertically, and
connected to a vacuum (subatmospheric pressure) source (not

shown}) .

A collar or funnel 25 of a resiliently yielding material
such as, for example, rubber or soft plastics material
which can come into contact with food products is fitted.
substantially sealingly onto the upper unit of each tubular
body 24 (which is usually constituted by a rigid body, for

example, by a metal tube).
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mhen a product of the type illustrated in Figures 1 and 2 is

produced on a coﬁﬁercraF-seaLe+_LL__s necessary to ensure extrenely fast
rat es of bperatlonTﬁy to enabl e several hundreds of thousands,
mllions of product m@ﬁl 8epleed each day. This requirenent rrakes

or the au

if not
it

n a commercial scale any sol ution which
ction of the step normally usa- ble to

oining line 2 by han hat is, the deposi- tion of the materi al
forming the line 2 by neans of a 8

As will become clearer from the following, each collar 25
constitutes a kind of suction cup Which, as a result of the
general upward movement of the tray 14, is intended to
engage the polar region of a respective wafer half-shell
1 housed in the die 20 so as to thrust the half-shell 1
and, more precisely, its opening portion la, into contact
with the mass of adhesive material (for example, melted
chocolate) supplied by the corresponding unit 23 in the

plate 15 and to immerse it, and hence dip it, therein.

The fact that the collars 25 are of soft material on the
one hand enables a sufficiently delicate pressure to be
exerted on the half-shells 1 (which are usually made of a
fragile material such as wafer) not to give rise to
breakage or crushing and, on the other hand permits a
certain relative orientation of the half-shells 1 and the
elements 21 as a whole, for reasons which will become
clearer from the following description; in fact it is
desirable for the opening portions la of the half-shells 1
to be able to cooperate with the plate 15 in positions in
which they are criented pérfectly horizontzlly. This condition is not
usually absolutely ensured when the half-shells 1 are
loaded (with the use of known methods) into the cells 22 of

‘the die 20 before introduction into the device 10.

As stated, the structure of the dies 20 corresponds largely

to known solutions (for example, reference has been made.

above to European patent EP-B-0 083 324). 1In any case, it
is important to arrange for the lower holes 22a of the
cells 22 generally to have diametral dimensions such as to

pernit the penetration of the elements 21, and particularly




coﬁfeCtionery syringe—er—a—stnitar tool. The object of the present
invention_is therefore s DR ¥R - sol ution which satisfies both the
reqU|renents expr s producing a good-qualitfy final product
on a cemmerci al ajﬁMﬁ hﬁ rates of oper- ation. According to the
presenf invention achi eved by virtue of a nmethod having the
characteris- tics recited in Cla|n11 Advant ageous devel opnents of the

met hod formthe subject of Clains 2 to 13 A further subject of the

i nvention is a device which can be used®o carry out the nethod according

to the invention. This ] _
of their collar portions 25, as a result of the upward

movement of the tray 14 towards the die 20.

At the same time, the upwardly-facing opening portions of
the cells 22 have diametral dimensions such that they can
achieve a firm but delicate housing, orienting and guiding
effect with respect to the portions of the wafers 1
disposed near the opening portions la. As already stated
in the introduction to the present description, it will be
assumed that each opening portion la is defined by a
surface lying in a plane perpendicular to the pblar axis
of the cap defining the half-shell 1 and hence in a plane
which, when the half-shell 1 is correctly oriented, is
aligned and coplanar with the upper, flat face of the die
20. The characteristics of each supply unit 23 formed in
‘the plate 15 can be deduced from a comparative examination
of Figures 4 to 8, on the one hand, and Figures 9 and 10,

on the other hand.

In practice, each unit for supplying thé product to form
the joining line 2 (for brevity, reference will be made

below exclusively to the possible use of melted chocolate)

is constituted by a cylindrical space 26 which opens above

the plate 15 so as to house the chocolate supplied through
a manifold 26a (see Figure 3) which is connected to a unit

26b (of generally known type) for the pumping and
thermostatic control of the chocolate, supplied by the,
line 18.

Extending from the cylindrical space 25, on the periphery

of the lower portion of the space 26 which forms a slightly




device fornms the subject of Caim14. Advant ageous devel opnents of the

devi ce fo[nlthe_subLQgLi_QL_QLQLFE 15 to 29. The invention w !l now be
descri bedy purelé.by way of non-Timiting exanple, with reference to the
appended dr awi ngd$his $heetltlas Bden Réplagedr €S 1 and 2 have al ready been descri bed
above ¥ n order to : ckground to the technical problem upon

whi ch the inventi mﬂrgure 3 shows schematically the structure of
a first device operating ng to a%e i nventi on,

L]

enlarged base ring, there are chocolate-supply holes or
nozzles, indicated 27 (Figure 4) opening in the lower face

of the plate 15 which is intended to face the die 20.

As can best be seen in the detail of Figure 10, the holes
27 are arranged along a line corregauing o the evpected trgjectory cf
tre joining lire 2. In this cese, in which the joining line 2 is to
be circular, the holes 27 are arranged in a circle. This
selection - it is repeated once more - is not, however,

"intended in any way as limiting.

Still with reference to the view from below of Figure 10,
it can be noted that the holes 27 do not appear precisely
in the lower plane of the plate 15. They preferably open
in a groove 28 (which, in the embodiment illustrated, 1is
annular with a V-shaped cross-section, and in which the
holes 27 are arranged in a circle) . The groove 28 has the
function of enabling the chocolate (or the adhesive product
in general) supplied through the holes 27 to collect on the
front lower face of the plate 15 giving rise to chocolate
piping which projects at least slightly downwardly to form
the 1line 2.

Still with reference to Figure 10, it can also be seen that
the holes 27 form an almost continuous ring in the groove
28, with the sole exception of some angular positions
which, instead of being occupied by holes, are occupied by
projecting formations 28a which, as will become clearer
from the following, are intended to constitute formations
for supporting and stopping the half-shells 1 which are
brought into contact with the plate 15.
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Firgures 4 to 8 show successive steps of the operat- ing sequence of the

device of Figure 3, Figures O and 10 show details of the device of Fig- ure

3. Figure 11 shows the structure of anot her device which can be used to

carry Qut the i Pa“ 4 Figures 12 and 13 show schematically two
st eps “of the op e of the device according to

11

The term "projecting" referring to the formations 28a,
which may be constituted - in a particularly simple
embodiment - by small nails or screws inserted in holes in
_the base of the groove 28, is intended in the sense that
the formations project generally relative to the base

region of the groove 28.

The operation of the device 10 of Figure 3 takes place in
the form of a sequence of cyclic repetitions of the steps

illustrated in Figures 4 to 8.

In the first step (Figure 4), it' is assumed that the die
20, which acts as a.sdpport member for an array (m rows and
n columns) of half-shells 1 which are inserted, by known
means, in the holes 22 with their concavities facing
upwards, is located in the device 10 in a position between
the tray l4f which is kept in the lowered position, and the
plate 15 which is usually mounted in a fixed position

relative to the framework of the device 10.

The supply/metering unit 16 then sﬁpplies a measured
quantity of chocolate to the spaces 26 by means of two
actions carried out simultaneously or in close succession
under the control of the device 13 (which is constituted,
for example, by a programmable controller). The quantity
is regulated (usually experimentally with successive
storage by the device 13), so as to give rise to a certain-
projection of the chocolate C (or other adhesive food
product) through the holes 27. This is in sufficient
quantity to form, on each supply unit 23, beneath the plate

15, a ring- or toroid-like piping of melted chocolate,

i

THIS SHEET HA3 B
REPLACED |




Cl-aimil 1. In the drawing, a device which can be used to forman annul ar

joining line 2 (continuous or discontinuous) of adhesive material such as,
for exanp:e choeetat-e—ih—a food product such as that shown in Figures 1
and 2 1is generally Qi ated 10. For clarity, it is pointed out once nore

that the refer- acedonstituted by two heni spherical |eaves
an annul ar, flat and continuous joining
line is intended pu exanple. As will become clearer fromthe

or half-shells JOIn
followi ng description, the solution accddding to the invention can

of which the ﬁpper portion is housed in the groove 28,
whilst the lower portion projects below the lower face
of the plate 15 forming. an approximately hemispherical

meniscus.

At thé same time, or after a few moments, the jack 12 is
activated to move the tray 14 upwards. The elements 21
mounted on the tray thus advancé upwards and each of the
collars 25 penetfates the corresponding cell 22 in the die
20 from below (through the hole 22a) and picks up a
respective wafer half-shell 1. As stated, the gripping
action effected in the collars 25 is firm and, at - the
same time, delicate. The firmness of the gripping action
is ensured by the activation 6f the vacuum sources

connected to the elements 24.

The sub-atmospheric pressure which is established in the
elements 24 causes the collars 25 to grip the wafer half-
shells 1 delicately like suction cups, preventing them from
being accidentally separated and dropped during the
subsequent processing steps. At the same time, the
coupling between the collars 25 and the half-shells 1 is

such that it still allows a certain relative orientation.

When the conditions shown schematically in Figure 5 have
thus been reached, the upward travel of the tray 14
continues so that the.elements 21 remove the half-shells 1.
from the cells 22 of the dieX,lifting them further towards
the plate 15 until the opening portions la are wetted (more
precisely, dipped) in the melted chocolate ring or toroid

_ supplied from the holes 27. This is in order to achieve




al-so" be used, for exanple, to formdiscontinuous joins along |ines other
~than flat circular Tines: The deviece 10 shown in Figure 3 is conposed
essentialty of a PESSh-QHORY, e]p ?ra which a tray-like body 14 is novable
vertically under t | uid jack 12 operated by an automatic
control system 13 m ﬂm m onsi dered generally known). More
precisely, the tray in a horizontal position on the top of
the rod of the jack 12 which is nounted _vertically -on cross-nenbers 11 a of

the bed 11. The tray 14 can thus nove && and down vertically relative to a

suppl |ate 15 (shown in greater d ta|I in Figure 8 as a result of the
PPLY P the op%ratlve cé%dltlon shown in Fléﬂ )

From an observation of this drawing, it will be noted that
the upward travel of the half-shells 1 towards the plate 15
is not complete, in éhe sense that the end surface la of
each half-shell is not fully immersed in the respective
groove 28. On the contrary, the opening portions la are
kept safely and precisely spaced from the walls of the
groove 28 by virtue of the stop formations 28a. This
ensures that the opening portions la of the half-shells 1
are dipped in the melted chocolate C without, however,
being extensively immersed therein; this prevents the mass
of chocolate from being able to wet the internal and
external surfaces of the piece of wafer constituting the

half-shell 1, giving rise to an undesired appearance.

A good portion of the melted chocolate C constituting the
ring or toroid supplied through the holes 27 adheres to the
mouth portion 1la of the corresponding half-shell by an
overall absorption and/or adhesion phenomenon facilitated
intrinsically by the fact that the opening portion la of
the piece of wafer usually has a spongy structure with
numerous pores or opercula which faciiitate the taking

up of the melted chocolate by the wafer.

At this point, the jack 12 can be operated in the direction
which leads to the lowering of the tray 14. The elements
21 thus descend through the holes 22 of the die 20
entraining downwardly with them the half-shells 1 which are
held on the collars 25 by the subatmospheric pressure

generated and maintained within them.




ext'ensi on and contraction of the jack 12. The plate 15 is nounted in a

thernost ati cal | y=controtted—heusing-16 which is open at the bottomand is
Ix(netering unit 17 which supplies the plate

subj ect tb the actirp Qf 1 g
15 with the product c‘Ef‘hocolate) to be used to formthe joining
line 2. The product[' ﬂ_ lﬂithe device 10 by a pipe 18 connected to
a line of generally r exanple, this may be a heated pipe

whi ch enabl es chocol ate kept at a tenpering tenpera- ture (of the order of
30-35[err]) to be made to flow towards 4he supply-netering unit 17 for

supply to the plate 15. Finally, a structure, indicated 19, enables a die
20 of As they descend, the half-shells 1 carry with them a good

portion of the chocolate which previously formed the ring
or toroid on the lower face of the plate 15. The lines 2
of melted chocolate are thus formed on the'opening portions
la of the descending half-shells 1 (Figure 7).

As they continue their downward travel, the elements 21
finally release the half-shells 1, aé a result of the
lowering of the tray 14 by the jack 12, and as a result of
the de-activation of the sources which generate the vacuum
which holds fhe half-shells 1 on the collars 25. The
elements 21 are déposited in the die 20 again with
respective joining lines 2 on their opening portions la
(Figure 8). In these conditions, and according'to known
criteria (see, again by way of example, the solution
described in European patent EP-B-0 083 324), after being
partially or wholly filled with a mass of filling, the
half-shellslcan be transferred towards a joining station
(not shown) in which they and other half-shells 1 (with or
without respective joining lines 2 on their opening
portions) give rise to food products such as that

illustrated in Figure 2 of the appended drawings.

Finally, a motor-driven wiper blade 29 (Figure 8) movable
along the lower face of the plate 15 under the action of
respective drive means (not shown explicitly in Figure 3)
cleans the lower face of the plate 15 so as to re-establish.

the starting conditions shown in Figure 4.

Figure 11 shows how the structure 19 which supplies the

dies 20 containing half-shells 1 towards the device 10 may

oot B BEE
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general ly known type (see, for exanple, European pat- ent EP-B-0 083 324)
to be insertedinthe—deviee—10—in a position between the tray 14 and the
supply plate 15.

) 5 G '@g“%nd thrust elenents 21 are nounted on the
upper face of t gD after the die 20 has been | ocated, each is
al i gned vertical | ; kctive waf er half-shell 1 housed in a
correspondi ng he q lilicel | 22 of the die 20. Each cell 22 has a

| ower . 15

advantageously be configured as a conveyor such as, for
example, an endless belt or chain conveyor. This conveyor
advances the dies 20 horizontaily above the tray 14,
keeping each die stationary in the desired position
throughout the time necessary to carry out the sequence
of steps of Figures 4 to 8, in order then to remove the
dies 20 containing the half-shells 1 which-have already
been provided with joining 1lines 2. This is all in
accordance with a general reciprocating Supply movement
or, preferably, with a generally continuous movement such
that the flow of dies 20 passes through the device 10

horizontally.

Figure 11 relates specifically to a variant of the
invention, in which the plate 15 on the lower face of which
rings or toroids of melted chocolate (or other adhesive
alimentary material) are formed in order to be picked up by
the shells 1 which are dipped therein is replaced by an
annular structure on which an almost continuous layer of

the adhesive material is formed.

In the variant of Figure 11, the plate 15 with the units 23
and the elements connected thereto (the metering/pouring
unit 17, etc.) is replaced by a supplying/metering unit
constituted essentially by a belt 30 (for example, of
plastics material suitable for coming into contact with
food products) which is wrapped in a loop around two
rollers 31 with horizontal axes, so as to have a lower pass
32 and an upper pass 33. The pass 32 extends horizontally
above the conveyor 19 on which the dies 20 containing the

half-shells 1 advance.
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hol'e* 22a whi ch enabl es the respective elenent 21 to penetrate (in the
manner described further bel ow). Mreover, each cell 22 is aligned
vertically with a respective unit 23 for the supply of chocolate (or of the
adhesive material in general) provided on the plate 15. As will becone
clearer fromthe following - this ena- bles the gripping elenents 21 to
penetrate through the cells 22, picking up the wafer pieces 1 to take them
to meet the chocolate rings formed by the supply units 23 in the | ower
portion of the plate 15. Briefly, bothlthe tray 14 and the die 20, as well

as the supply plate 15, have generally matrix-like struc-
' In the embodiment illustrated, the belt 32 extends

transverse the conveyor 19. Although this solution is
preferred, it should not be considered essential. The
belt 30 is driven by motor-driven -members (not shown
explicitly; typically, a motor acts on one of the rollers
31) which impart a generally rotary movement to the belt
(anti-clockwise with reference to the viewpoint of Figure

11).

As a result of this movement, which is usually brought
about in steps, each portion of the belt passes beneath a
supply station 34 which deposits a substantially continuous
layer or film of melted chocolate on the upwardly-facing

surface of the upper pass 33.

Supply machines (spreaders) usable to form thé supply
station 34 are well-known in the art since they are used
extensively in the confectionery iﬁdustry, for example, for
spreading chocolate or other food masses on the flat wafers

currently produced.

In particular, these machines 34 carry associated
regulating members, for example, a levelling blade 35 which
enables the thickness of the film of chocolate (or other
adhesive alimentary material) deposited on the belt 30 to
be regulated very precisely. Usually one or more heating
plates 36 (for example, infra-red heating plates) the.
function of which is to keep the material constituting the
adhesive film deposited or spread on the belt at a
temperature such that the material remains in a generally

fluid state, are associated with the belt. In the case of
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tures, in the sense that each carries a respective array of identical

el enrents arranged i n honol ogous super- posed sections. For exanple,

assuming ¢hat a device 10 is to be produced for sinultaneously processing m
x n half- shells 1, there will be mrows and n colums of active el enents
on the tray 14, on the plate 15, and on the die 20, constituted
respectively: for the tray 14, by gripping and thrust elenents such as that
indicated 21. for the die 20, by upwardlLy-facing, open bottoned

hem spherical cells of the type i ndi catéd 22, and

chocolate, in particular, the thermostatic effect of the
plates 36 is intended to keep the chocolate at a
temperature slightly higher than the tempering temperature
as long as it is deposited on the belt. This is to ensure
(as in the embodiment of Figure 3) that the chocolate
preferably sets after the joining line 2 has been used to
connect the two wafer half-shells 1 together.

PRy

As a result of the stepped movement of the belt 30, the
film or layer of chocolate C deposited by the unit 34 on
the upper pass 33 advances until it is brought to a
position immediately above the die 20, beneath which the
tray 14 on which the elements 21 are mounted, is disposed.

This is achieved according to the criteria which are best
shown in Figure 12 in which the layer or film of melted
chocolate, indicated C, is deposited on the surface of the
lower pass 32 of the belt which is travelling past an
opposing lower unit 38, usually having a plurality of
rollers 37 for guiding and supporting the belt 30 in the

position in which the joining line 2 is formed.

According to an operating sequence almost identical to that
shown in Figures 4 to 8 (which sequence will not be
described in detail herein), the raising of the tray 14
with the consequent upward movement of the elements 21 and
the picking-up of the half-shells 1 by the collars 25 with
the simultaneous activation of the vacuum sources
associated therewith causes the opening portions la of the
half-shells 1 to be wetted (dipped) in the layer of
chocolate C spread on the surface of the lower pass 32 of

the belt.
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for the plate 15, supply units (metering rings) such as the sﬁpply uni t
i ndi cated 23. As _can-best—be—seen in the details of Figures 4 to 8, each

elenent 221 is cons%%trtg%aq%gﬁ@dﬁ&ﬂy by a tubul ar body 24 which will be
| i

assungg to be gene 1 lggical , nmounted on the tray 14 with its axis
oriented verti- call} \H ‘HWed to a vacuum (subat nospheric pressure)
18

source (not shown).

In this embodiment the chocolate C also tends to adhere to
the surfaces of the opening portions la of the half-shells
1 so that, when the half-shells 1 are lerred away from the
pass 32 of the belt as a result of the lowering of the tray
14 (brought about in a manner substantially identical to
that illustrated in Figures 7 and 8), the joining line 2 of
chocolate which can be used to stick two half-shells 1

together face to face is formed on the opening portions la.

In order to achieve the correct dosage of the chocolate on
the opening portions la without appreciably wetting the
internal and external surfaces of the half-shells 1, in the
embodiment of Figures 11 to 13, the surface of the belt 30
onto which the layer or film'of_chocolate is deposited is
preferably not smooth but is at least slightly corrugated,
for example, is engraved so as to be generally embossed
.either as a result of the presence of grooves extending
transversely relative to the direction of movement of the
belt or with a pattern of squares or rhombuses. This
gives rise to cavities on the surface of the belt 30 in
which the chocolate or, in any case, the substance which is
intended to form the lines 2, can be deposited forming a
certain thickness of material. In other words, the
surface corrugation of the belt is intended to perform a
function essentially equivalent to that performed by the
formations 28a in the grooves 28 as shown best in Figure

10.

As far as the final result achieved is concerned, the
solutions according to Figure 3 and according to Figure 11

may be considered almost equivalent. The solution of

e
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6 -A-collar or funnel 25 of a resiliently yielding material such as, for
exanpl e, rubber or soft plastics material which into contact with
food products is fitted substantially sealingly onto gwugaﬂ&ahn|t of each

tubu- lar body 24 (which is usually constit ut edhisgt , for
exanplée, by a netal tube). As will becone cleare “ ﬁ&\“m ow ng, each
col- lar 25 constitutes a kind of suction cup wh ' t of the
general upward rmovenment of the tray 14, és i ntended to engage the pol ar

region of a respective wafer half-shell housed in the die 20 so as to

thrust the . ] . i
Figure 3 has the advantage, in comparison with Figure 11,

of limiting the mass of adhesive alimentary material
supplied at any particular time. In practice, the mass
corresponds to an amount little.greater than that actually
picked up by the products (half-shells 1, in the embodiment
illustrated) to form the jéining lines. The solution 11,
however, provides for almost the entire surface of the belt
or mat 30 to be covered by a film of chocqlate_which is
picked up only in small quantities by the products during
the formation of the joining lines. The solution of
Figure 11 has the advantage of being suitable for operation
with wafers of various shapes and outlines without the

need to change the profile of the spreader belt 30.

In any case, the selection of one or other embodiment is
made according to the specific requirements of use. The
basic concept of the invention, that is, that of forming an
accumulation (for example a piping or a continuous layer)
of adhesive alimentary material on a transfer surface (the
plate 15 or the belt 30) and of then dipping the regions of
the products on which the line (continuous or
discontinuous) of adhesive material is to be formed, in the
material, preferably as a result of an upward movement, so
that they pick up from the accumulation (formed on the
transfer surface which is kept facing downwardly) a
quantity of material corresponding to the joining line to

be formed, remains the same.

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
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hal'f-shell 1 and, nore precisely, its opening portion la, into contact with
t he mass of adhesive material (for exanple, nelted chocolate) supplied by
the corre= sponding unit 23 in the plate 15 and to imerse it, and hence
dip it, therein. The fact that the collars 25 are of soft naterial on the
one hand enables a sufficiently delicate pressure to be exerted on the

hal f-shells 1 (which are usually nade of a fragile nmaterial such as wafer)
not to give rise to breakage or crushing and, on the other hand permts a
certain relative orientation of the haRbB-shells 1 and the elenents 21 as a

whol e, for reasons which will becone
illustrated, without thereby departing from the scope of

s Sh

L

the present invention.
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ct.earer fromthe follow ng description; in fact it is desira- ble for the
opening portions la of the half-shells 1 to be able to cooperate with the
plate 15 3n positions in which they are oriented perfectly horizontally.
This condition is not usually absolutely ensured when the half-shells 1 are
| oaded (with the use of known nmethods) into the cells 22 of the die 20

bef ore |ntroduct|on |nto the deV| ce 10. As stated, WE%@FH@tﬂsﬂd{ephceuhe

dies 20 corres known solutlons (for ce has
been made abov !hgt EP— 0 083 324).

| mportant to a
1. A method of forming joining lines (2) of adhesive

material .on predetermined regions of products (1),

characterized in that it comprises the steps of:
~ providing a transfer surface (15; 30),

- forming (17; 34) an' accumulation of the adhesive

material on the transfer surface (15, 30), and

- bringing about (12, 14) a relative movement of the
products (1) and of the transfer surface (15; 30),
dipping the predetermined regions (la) of the products

(1) in the accumulation of the product.

2. A method according to Claim 1, characterized in that
it comprises the step of producing the accumulation of
adhesive material in the form of a piping of adhesive
material of a shape corresponding to the joining lines

(2).

3. A method according to Claim 1, characterized in that
it comprises the step of producing the accumulation of
adhesive material in the form of a substantially
continuous layer of adhesive material deposited (34) on

the transfer surface (30).

4. A method according to any one of Claims 1 to 3,
characterized in that the relative movement is stopped

(28a) so as to keep the predetermined regions (la) of the




224 of the cells 22 generally to have di anetr al dlne = such as to
permt ‘the penetration of the elenents 21, and partlcharI of thei

portions 25, as a result of the upward novenent of the

e 20..

dh . ZZ ﬁt e %a mr”m up vvardIK fﬁCl nghope
the cells a ,Hg uﬂ’ "”’ sions such that they

but delicate hou

22

products (1) at least marginally spaced from the transfer

surface (15; 30).

5. A method according to any one of the preceding claims,
characterized in that a substantially flat transfer surface

(15; 30) is used.

6. A method according to any one of the preceding claims,

characterized in that a food product is used as the

adhesive material (2).

7. A method according to Claim 6, characterized in that the

food product is chocolate.

8. A method according to Claim 6 or Claim 7, characterized
in that the adhesive material is kept heated (26b; 36) to

a predetermined temperature.

9. A method according to any one of the preceding claims,

characterized in that it comprises the step of keeping the
transfer surface (15; 30) facing downwards during the
formation of the accumulation of adhesive material, and in
that the relative movement 1s brought about with the
predetermined regions (1) of the products generally facing

upwards.

10. A method according to any one of the preceding claims, .

characterized in that it comprises the step of gripping the
products (1) by means of vacuum gripping elements (21) at

least during the relative movement.

e
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i ng and guiding effect with respeéthEEQQ ortlons of the wafers 1

di sposed near the opening portlons amuuptated in the
i ntroductfon to the present descrl be assumed that each
openlng portion la is defined by a s |n a plane—perpendicul ar

to the‘polar axis of the cap defining the hal heII 1 an1
whi ch, when the half-shell 1 is correctly orlented, is al |Mﬂ'ﬁﬂ"lm W
with the upper, flat face of the die 20. The characteristics &f each sup
unit 23 formed in the plate 15 can be detuced from a conparative

exan1nat|on of F| ures 4 to 8 on the one hand, and Figures 9 and 10,
t he ot her ethod according to any one of the preceding claims,

characterlzed in that the products are food products.

12. A method according to Claim 10, characterized in that

the products are pieces of wafer.
13. A method according to Claim 11, characterized in that:

the food products (1) have a generally shell-like

configuration,

e

the predetermined regions (la) are constituted by the

opening portions of the shell-like products (1),

the opening portions being cut in a plane perpendicular tc
at least one polar axis of the shell-shaped product (1),

and

the relative movement is brought about in a direction

generally perpendicular to the plane.

14. A device for carrying out a method according to any one

of Claims 1 to 13, characterized in that it comprises:

support means (20) for supporting the products (1) with the
predetermined regions (la) facing towards the transfer
surface (15; 30),

gripping means (14; 21) which can cooperate with the
products (1) in a gripping relationship, as a result of the

relative movement, in order to move . the products (1)




| n*practice, each unit for supplyl g the roduct to formthe joining line 2
(for brevity, reference will be ma anﬂMmhuMely to the possible use
of nelted®*choco- late) is constitut i cal space 26 which opens
above the plate 15 so as to house t E
26a (see Figure 3) which is connected to a un| b (of ge
type) for the punping and thernostatic control of the choc Eyﬂ&”m& dﬂ“ﬂ'”ﬂ"
by the line 18. Extending fromthe cylindrical space 26,
of the | ower portion of the space 26 w#%h forns a sllghtly enl arged base*
ring, there are chocol at e- i .

towards the transfer surface (15; 30) so as to dip the

predetermined regions (la) in the accumulation of adhesive

plied_through a nanlfold

material (C).

15. A device according to Claim 14, characterized in that
the support means are constituted by a die-like structure
(20) which can extend in a position between the transfer

surface (15; 30) and the gripping means (14, 21) in use.

16. A device according to Claim 15, characterized in that
the die-like structure (20) has respective holes (22)
housing the products (1), the respective holes (22) having
dimensions such as to allow the gripping means (21} to

penetrate through the holes (22).

=

Lor

17. A device according to any one of Claims 14 to 16,
characterized in that the gripping means comprise
resiliently vyielding collar portions (25) which can

cooperate with and partially surround the products (1).

18. A device according to any one of Claims 14 to 17,
characterized in that the gripping means (24) are vacuum

gripping members.

19. A device according to Claim 16, characterized in that
the die structure (20) is constituted essentially by a
plate in which an array of the holes (22) for housing the.
products (1) is formed, and in that the gripping means are
associated with a tray—like structure (14) on which the
gripping elements (21) are distributed in an array

complementary to the array of holes (22).
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suppty holes or nozzles, indicated 27 (Figure 4) opening in the |lower face
of the plate 15 which is intended to face the die 20. As can best be seen
in the detail of Figure 10, the holes 27 are arranged along a line

corresponding to the expected trajectory of the joining Hre-2—ln this
case, féin which the joining line 2 is to be circular, the h

arranged in a circle. This selection - it is repeat ed onceﬂ"ﬂu:"m,imlﬂm,”m
however, intended in any way as Iim'ting.5

20. A device according to Claim 19, characterized in that
drive means (12) are associated with the tray-like
structure (14) for imparting to the gripping means (21) the

movement relative to the transfer surface (15; 30).

21. A device according to any one of Claims 14 to 20,
characteriied in that transfer means (19) are associated
with the structure (20) for bringing about a general
movement for loading the products (1) onto the device (10)

and/or unloading the products (1) therefrom.

22. A device according to any one of Claims 14 to 21,
characterized in that the transfér surface is constituted
essentially by a supply piate. (15) through which a
plurality of nozzles (27) extend for supplying the adhesive
material, the nozzles being arranged along a line the shape
of which corresponds to that of the joining lines to be
formed, and in that supply means (26) are associated with
the plate (15) for selectively causing the adhesive

material to emerge through the nozzles (27).

23. A device according to Claim 22, characterized in that
the nozzles (27) are on an end face of the plate (15) in a
groove (28) in the end facef so that the accumulation of
adhesive material is formed at least partially within the

groove (28).

24. A device according to Claim 13, characterized in that
stop formations (28a) are associated wi;h the groove (28)
for stopping the relative movement of the products (1) and

the transfer surface (15) when the predetermined regions

t-h

&)
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8-Stilil with reference to the view from bel ow of Figure 10, it can be noted
that the holes 27 do not appear pre- cisely in the [ower plane of the plate
15. They -preferably open in a groove 28 (which, in the enbodlnent illus-
trated, is annutar with a V-shaped cross-section, an
are arranged in a circle). The groove 28 has the funct| q “lﬁum
chocol ate (or the adhesive product in general) supplled

27 to collect on the front |ower face of.the plate 15 giVing sé td *
chocol at e pi pi ng which projects at Ieaé%ﬁsllghtly downwardly to formthe
line 2.

27

(la) of the products (1) are dipped in the accumulation of

adhesive material.

25. A device according to Claim 19 and Claim 22,
characterized in that the supply plate (15) carries an
array of sets (23) of nozzles (27), each set (23) of the
afray being intended to form a respecti&e accumulation of
the adhesive material in order to form a respective joining

line on a respective product (1).

26. A device . according to Claim 22, characterized in that
thermostatically-controlled (15) supply means (26a, 26b)
are associated with the supply plate (15) in order to keep

the adhesive material at a predetermined temperature.

27. A device according to Claim 14, characterized in that
the transfer surface is constituted by a flat surface (30)
with associated applicator means (32) for applyihg a
substantilly continuous layer of the adhesive material to
the flat surface (33), the substantially continuous layer

(C} constituting the accumulation.

28. A device according to Claim 27, characterized in that
the flat surface (30) has a surface corrugation so as to
retain the accumulation of adhesive material (C) on the

surface.

29. A device according to Claim 27 or Claim 28,
characterized in that the flat surface (30) is constituted

by one of the passes () of neadless motor-driven belt.
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Sti'll”with reference to Figure 10, it can also be seen that the holes 27
forman al nost continuous ring in the groove 28, wth the sole exception of
some angul ar positions which, instead of,belng occupi ed by holes, are
occupi ed by projecting fornatlons 28a whi‘ch, as will becone clearer from
the fellowing, are intended to con- stitute formations for supporting and
stopping the half- shells 1 which arggyr@uait into contact with the plate
15. The term"projecting"” referring tothe formati ons 28a, which may be

constituteda- mBtRAocRAr hhaul arl ye vl 8®! erSbad g - U SR | 18AkkS gk

SCrews lnserted LN noles 1 n_the base Qf T he groove 28, 1S lntended In the
sense dnesive material, particularly in food products

Joining lines fZ) of adhesive alimentary material such as
chocolate are formed on products such as hemispherical
wafer half-shells (1), the respective opening portions (la)
of which are to be joined together. For this purpose, the
adhesive material is applied to a transfer surface in the
form of a substantially continuous layer or in the form of
piping (C) of a shape representing the shape of the joining
line (2) to be formed. The opening portions (la) of the
products (1) are then dipped in the continuous layer or

piping of adhesive alimentary material (C).

(Figure 6). ~‘\“\\\‘\\\\\\‘\\\\
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a

t Hat the formations project generally relative to the base region of the
groove 28. The operation of the device 10 of Figure 3 takes place in the

form of & sequence of cyclic repetitions of the steps illustrated in
Figures 4 to 8. In the first step (Figure 4), it is assuned that the die
20, wtich acts as a support nenber for array (mrows and n colums) of

hal f-shells 1 which are inserted, by kAgvir means, in the holes 22 with
their concavities facing upwards, is located in the device 10 in a position
between the tray 14, which is kept in the |owered posi- tion, and the plate
15 which is usually nounted in a fixed

FIG. 11

Ay
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position relative to the franework of the device 10. 9 The

, supply/netering unit 16 then supplies a neas - ured quantity of chocol ate
to the spaces 26 by neans of two actions carried out m
cl ose~suc- cession under the control ,of the device 13 lsﬁéatma%BS@rkeplaced

stituted, for exanple, by a programp il e controller)
regul at ed (usual 'y experimentally wth successive st oragﬁlmﬂ
13), so as to give rise
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to-a certain projection of the chocolate C (or other adhe- sive food
product) through the holes 27. This is in suffi- cient quantity to form on
each supply unit 23, beneath the plate 15, a ring- or toroid-like piping of

nmel ted choc- ol ate, ?f whi.ch t he upper
whi | st* the | ower porftiop projects bel

after a few nonents,| the NacR\12\J
The ele- nents 21 ngunt pd ox t he {
collars 25 penetratgs tpe

form ng an appr oxi gt el jChewy - sp%sﬁy'-

ortion iso@used in the groove 28,

the 1 owér face of _thk plate 15
DT AL T e‘ﬂa e tine, or
Atied; 10 :pueNy hest Ny 14 upwar ds.

nd eQ%p of the
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celkl 22 in the die 20 from bel ow (through the hole 22a) and picks up a
respective wafer half-shell 1. As stated, the grlpplng(iiLéEPkgiiggLed~Fﬁ
the collars 25 is firmand, at the same tine, delicat i Tmess of ghe
gripping action is ensured by the activation of the vac n%ﬁgumsegmk

connected to the elements 24. The sub ?ﬁ qospheri c press
established in the elenents 24 causes the collars 25 to g
n1 elng

hal f-shells 1 delicately |ike suction cups, prevent- ing t
accidental |y separated and dropped during the subsequent processing steps.
At.the sanme time, the coupling between the collars 25 and the

26 B
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hal-f-shells 1 is such that it still allows a certain relative orientation.
When the conditions shown schematically in Figure 5 have thus been reached,
the upward travel of the tray 14 continues so that the el enents 21 renove
the half- shells 1 fromthe cells 22 ofy the die 20, lifting themfur- ther
towards the plate 15 until the opening/ﬂ rtions la are—-wetted—{nore

precisely, dipped) in the nelted choc- olate ring or torg&p SWHH&E&? rESR

the holes 27. This is in order to achieve the operative in
Figure 6. Froman observation of this drawing, it will be

,&\
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10-that the upward travel of the half-shells 1 towards the plate 15 is not

conplete. in the sense that the end sur- face la of e hal f-shel |l is-not
fully imersed in the respective groove 28. On the contrary, openi ng
por- tions la are kept safely and precisely spaced f,rorﬂ!isbpeet l1s O

groove 28 by virtue of the stop formaﬁ/bhs 28a. This en RO
openi ng portions la of the half-shells 1 are dipped'in /i’”/ﬂ 7?54 ate

Cwth-

FIG. 74 B 5
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out, however, being extensively imersed therein; this prevents the nmass of
chocol ate from being able to wet the internal and external surfaces of the
pi ece of wafer constituting the half-shell 1, giving rise to an undesired
appear ance. A good portion of the nelted chocolate C constitut- ing the
ring or toroid supplied through the hol/dd 27 adheres to the nmouth portion

la of the correspondingyhal f-shell by an overall sorption gnd/ or adhesion
phe- nonmenon facilitated_ i ' "aII by the fACt "that the dpening portion
la of the piece of yafel Nal tF ' re\wYhlnumerous pores

or opercul a 15
28
23

20
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which facilitate the taking up of the nelted chocolate by the wafer. At
this point, the jack 12 can be operated in the direction which |leads to the
| owering~f the tray 14. The elenments 21 thus descend through the hol es 22
of the die 20 entraining downwardly withy themthe half-shells 1 which are
held on the collars 25 by the subatnosB dfic pressure generated and

mai ntai ned within them As they descend, the half-shells 1 carry with them
a good portion of the chocol a?e.v&vvhich prexnously fornmed the ring or toroid
on the IovverFel@ ofg he pl at . g1\ 2 el t ed chocol ate are thus
formed on th :
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opening portions la of the descending half-shells 1 (Figure 7) 11 As
they continue their dowward travel; the ele- nents 21 finally rel ease the

hal f-shekls 1, as a result of the |owering of the tray 14 by the jack 12
and as & result of the de-activation

§f ﬁhe sources which generate the
vacuum whi ch holds the half-shells 1 %1 he collars 25. The elenents 21 are
deposited in the die 20 again with
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respective joining lines 2 on their opening portions la (Figure 8). In
these conditions, and according to known criteria (see, again by way of
.exanpl e, «t he sol ution described in Eur opean patent EP-B-0 083 324), after
being partially or wholly filled withig/mpss of filling, the half-shells 1
can be transferred towards a joining station (not shown) in which they and
other half-shells 1 (with or without respective joining lines 2 on their
opening por- tions) give rise to food products such as that illustrated in
Figure 2 of ppe d drawings. Finally, a notor-driven w per blade 29
(Figure 8) ngtjes ﬁ g the lower face of the plate 15 under the
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action of respective drive neans (not shown explicitly in Figure 3) cleans
the I ower fage of the plate 15 so as to re-establish the starting
conditiogs shown in Figure 4. Figure 11 shows how the structure 19 which
sup- pl.i*es the dies 20 containing half-shells 1 towards the device 10 may
advantageously be configured as a con{iMdyor such as, for exanple, an

endl ess belt or chain conveyor. This cdnveyor advances the dies 20 horizon-
tally above the tray 14, keeping each die stationary in the desired
position throughout the time necessary to carry out the sequence of steps
of Figures 4 to 8, in order then to renove the dies 20 containing the half-
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shel I s 1 V\:hl ch have already been provided with joining |ine
I Ng. accordance with a general recipro- cating supply novene REPLA; E‘\FEAT §H T
pref erably, 'st’shbeeHagermblhcpdcontl nuous novenent such that i gFQ
20 passes thr 10 horizontally. Figure 11 rellatfes

speci ficall y the inventlon, in which the pl atje qg’ thTHW

| oner face of |c r toroids of rrelted chocol ate (o¢r adhesi v
al i nentary matemal) are formed in order to be picked up by the shells
which are dipped therein is replaced by an annular structu '
al nost conti nuous | ayer of the adhesive material is forned.

Description

The present invention relates to 'a method of form-
ing joining lines of adhesive material in certain regions
of products. The invention has been developed with par-

~ ticular attention to its possible use in processes for the
manufacture of food products such as, for example, con-
fectionery products.

The problem upon which the invention is based can

: easily be understood by reference to F:gures 1 and 2 of

; ' the appended drawings.

: _ These drawings show a food product, typically a
confectionery product, constituted by two hemispherical
half-shells or leaves 1 constituted by pieces of wafer the
mutually facing opening portions 1a of which are to be
joined together. This gives rise to a finished product
constituted by a spherical wafer shell enclosing within it
a mass of pasty or creamy filling, possibly of a praline,
of nut kernels, or the like.

For a general description of products of this type,
reference may usefully be made, for example, to Euro-
pean patents EP-B-0 064 155, EP-B-0 083 324, and
EP-B-0 086 319. A substantially similar product is dis-

_ closed, e.g., in US-A-1382 601.

' In particular, the use of an annular line of alimen-
tary material of an adhesive nature, for example, melted
chocolate or a cream or paste with similar characteris-
tics for joining the opening portions 1a of the leaves or
half-shells 1 together has already been proposed. Also,
it is generally known that products such as hollow con-
fectionery preducts can be closed at their mouth por-
tions by means of a closure or covering lid or layer: see,

. e.g., FR-A-512 530 or BE-A- 370 850. This latter docu-
- ment shows that layer as being formed starting from
pasty chocolate coated onto a metal plate.

"THIS SHEET HAS BRoN
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12 In‘the variant of Figure 11, the plate 15 with units 23|a d t he ereme
connected thereto (the netering/pouring unit 17, etc.) is fep @dq-yw"w
supply- ing/netering unit constituted essentially by a bel 30 (fo
exanple, of plastics material suitable for comng into con ar:t—-w-t—h—-f-ggL
products) which is wapped in a | oop arfound two rollers 31 with horizontal

|

axes, so as to have a Ngmnpm referditié et Wﬁé"ﬁgﬁﬁeﬁ@m Jgﬁrpass 32
leaves or half-shells joined together by a circular annu-
lar line of adhesive alimentary material 2 is purely an
example; in fact, the solution according to the invention
is also suitable for use for different products (e.g. choc-
olate shells) and not only for forming flat, circular joining
lines but for forming joining lines of any profile in general
(flat or not) which can join together bodies with various
profiles, for example, polygonal or mixtilinear profiles
(by way of example, a product constituted by two pieces
of wafer representing the two portions of a shell, etc.
may be considered), etc.

Moreover, the term "joining lme" as used in the
present description and in the following claims, should
in no way be considered as being limited to a continu-
ous line; it thus also extends to discontinuous lines, for
example, broken lines. To mention an actual example,
reference may be made to European patent EP-B-0 086
319 already cited above, which discloses the features of
the preambies of claims 1 and 14 and in which two hem-
ispherical pieces of wafer are interconnected by drops
of melted chocolate defining a discontinuous joining line
in the equatorial plane of the product.

Whichever specific solution is adopted in forming a
joining fine such as the joining line indicated 2 in Figures
1 and 2 of the appended drawings, some basic require- -
ments must be satisfied. _

In the first place, it is desirable for the joining line 2
of adhesive material to affect only the end faces 1 of the
two half-shells to be connected, which are joined
together in abutment with one another in the finished
product. During the preparation of the half-shells 1 for
joining together in abutment, the aim is that the opening
portions 1a be constituted by annular flat surfaces gen-
erally disposed in planes perpendicular to the polar
axes of the caps forming the half-shells. This result can
be achieved, for example, by the.use of the solutions
described in patents EP-B-0 054 229 and EP-B-0 221
033. It is thus desirable for the adhesive line 2 to be
deposited only on the end faces of the two half-shells 1
without overflowing onto either the internal or the exter-
nal surfaces of the half-shells.



extends horizontally above the conveyor 19 on which the dies 1=

-the half-shells 1 advance. In the enbodinent illustrated, the (L’r)ﬁ I'ﬁQ@Mmp%HEET
extends transverse the conveyor 19. Although this solution is{pyeferred, it
shoul d not be considered essential. The belt 30 is driven by ofLHDCTe 1797
menbers (not shown explicitly; typically3 a notor acts on onef of the
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of this movement, whigiress! ard@ isyprodugedondsommeardaksaaledhish portion of
the belt passes necessary to ensure extremely fast rates of operation
such as to enable several hundreds of thousands, if not
millions of products to be produced each day.
This requirement makes it difficult to put into prac-
tice on a commercial scale any solution which provides
for the automatic reproduction of the step normally usa-
* ble to form the joining line 2 by hand, that is, the deposi-
tion of the material forming the line 2 by means of a
confectionery syringe or a similar tool.
The object of the present invention is therefore to
provide a solution which satisfies both the requirements
expressed above, thus producing a good-quality final
product on a commercial scale at very fast rates of oper-
ation. _
According to the present invention, this object is
achieved by virtue of a method having the characteris-
fics recited in Claim 1. Advantageous deveiopments of
the method form the subject of Claims 2 to 13. A further
subject of the invention is a device which can be used {o
carry out the method according to the invention. This
device forms the subject of Claim 14. Advantageous
developments of the device form the subjects of Claims
15 t0 29.
The invention will now be described, purely by way
of non-limiting example, with reference to the append
drawings, in which: :

Figures 1 and 2 have already been described
above in order to set out the background to the
technical problem upon which the invention is
based, o | _
Figure 3 shows schematically the structure of a first
device operating according to the invention,
Figures 4 to 8 show successive steps of the operat-
ing sequence of the device of Figure 3,

Figures 9 and 10 show details of the device of Fig-
ure 3, .

Figure 11 shows the structure of another device
which can be used to carry out the invention, and



beneath a supply station 34 which deposits a substan- tiall ycontirueus-
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layer or filmof nelted chocolate on the upwardly-facing suffRBEFAAGEMENE SHEET
upper pass 33. Supply machines (spreaders) usable to formthe[SUpPpry
station 34 are well-known in the art since they are used exke sb\gapbi he
confectionery industry, for exanple, ford spreading chocol atfe or ot elT @(%d
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In the drawing, a device which can be used to form
an annular joining line 2 (continuous or discontinuous)
of adhesive material such as, for example, chocolate, in
a food product such as that shown in Figures 1 and 2 is
generally indicated 10.

For clarity, it is pointed out once more that the refer-
ence to a product constituted by two hemispherical
leaves or half-shells joined together by an annular, flat
and continuous joining line is intended purely by way of
example. As will become clearer from- the following
description, the solution according to the invention can
also be used, for example, to form discontinuous joins
along lines other than flat circular lines. N

The device 10 shown in Figure 3 is composed
essentially of a base or bed 11 on which a tray-like body
14 is movable vertically under the action of a fluid jack
12 operated by an automatic control system 13 (which
may be considered generally known). More precisely,
the tray 14 is mounted in a horizontal position on the top
of the rod of the jack 12 which is mounted vertically on
cross-members 11a of the bed 11. The tray 14 can thus
move up and down vertically relative to a supply plate
15 (shown in greater detail in Figure 8), as a result of the
extension and contraction of the jack 12. The plate 1S is
mounted in a thermostatically-controlled housing 16
which is open at the bottom and is subject to the action
of a supply/metering unit 17 which supplies the plate 15
with the product (for example, chocolate) to be used to
form the joining line 2. The product is supplied to the
device 10 by a pipe 18 connected to a line of generally
known type; for example, this may be a heated pipe
which enables chocolate kept at a tempering tempera-
ture (of the order of 30-35°) to be made to flow towards
the supply-metering unit 17 for supply to the plate 15.

Finally, a structure, indicated 19, enables a die 20 of
generally known type (see, for example, European pat-
ent EP-B-0 083 324) to be inserted in the device 10 in a

- position between the tray 14 and the supply plate 15.




belt 30 to be regulated very precisely. Usually one or nore¢ ReptAJr@IERY BT
36: (for exanple, infra-red heating plates) the function of ' i

the material con- stituting the adhesive fil m deposited or |spre g on_the
belt at a tenperature such that the material remains in a ge er@ IQETITWB
state, are associated with the belt. In3the case of chocol até. _in
particular, the thernostatic effect of the plates 36 is infended to keep
the chocol ate at .a t eGrippingiaadsihrgst elerhentse? 1t aren mountedipdrirg—tenpera-

ture as long as ithbuppRitaate Wt tAB tra)f 18Shhkd, dReF thé di® 20 has
been located, each is aligned vertically with a respective
wafer half-shell 1 housed in a corresponding hemi-
spherical cell 22 of the die 20. Each cell 22 has a lower
hole 22a which enables the respective element 21 to
penetrate (in the manner described further below).
Moreover, each cell 22 is aligned vertically with a
respective unit 23 for the supply of chocolate (or of the
adhesive material in general) provided on the plate 15.
As will become clearer from the following - this ena-
bles the gripping elements 21 to penetrate through the
cells 22, picking up the wafer pieces 1 to take them to
meet the chocolate rings formed by the supply units 23
in the lower portion of the plate 15. :
Briefly, both the tray 14 and the die 20, as well as

the supply plate 15, have generally matrix-like struc-
tures, in the sense that each carries a respective array

of identical elements arranged in homologous super-
posed sections.

For example, assuming that a device 10 is to be
produced for simultaneously processing m x n half-
shells 1, there will be m rows and n columns of active
elements on the tray 14, on the plate 15, and on the die
20, constituted respectively:

- forthe tray 14, by gripping and thrust elements such
as that indicated 21,

- for the die 20, by upwardly-facing, open bottomed
hemispherical cells of the type indicated 22, and

- for the plate 15, supply units (metering rings) such
as the supply unit indicated 23.

As can best be seen in the details of Figures 4 to 8,
each element 21 is constituted essentially by a tubular
body 24 which will be assumed to be generally cylindri-
cal, mounted on the tray 14 with its axis oriented verti-
cally, and connected to a vacuum (subatmospheric
pressure) source (not shown).
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preferably sets after the joining line 2 has been used to c nq@@t

wafer half-shells

belt 30, the filmor |ayer of chocol ate C deposited by the
upper pass 33 advances until it is brou@ht to a position i

the die 20, beneat
i s disposed. This
shown in Figure 12

he enmbodifrent of Figure 3) that the choc-

1 together. As a result of the stepped no
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which can come into contact with food products is fitted
substantially sealingly onto the upper unit of each tubu-

lar body 24 (which is usually constituted by a rlgxd body,

for example, by a metal tube).

As will become clearer from the following, each col-
lar 25 constitutes a kind of suction cup which, as a result
of the general upward movement of the tray 14, is
intended to engage the polar region of a respective
wafer half-shell 1 housed in the die 20 so as to thrust the
half-shell 1 and, more precisely, its opening portion 1a,
into contact with the mass of adhesive material (for
example, melted chocolate) supplied by the corre-

sponding unit 23 in the plate 15 and to immerse it, and

hence dip it, therein.

The fact that the collars 25 are of soft material on
the one hand enables a sufficiently delicate pressure to
be exerted on the half-shells 1 (which are usually made
of a fragile material such as wafer) not to give rise to
breakage or crushing and, on the other hand permits a
certain relative orientation of the half-shells 1 and the
elements 21 as a whole, for reasons which will become

clearer from the following description,; in fact it is desira-

ble for the opening portions 1a of the half-shells 1 to be
able to cooperate with the plate 15 in positions in which
they are oriented perfectly horizontally. This condition is
not usually absolutely ensured when the half-shells 1
are loaded (with the use of known methods) into the
cells 22 of the die 20 before introduction into the device
10. '

As stated, the structure of the dies 20 corresponds
largely to known solutions (for example, reference has
been made above to European patent EP-B-0 083 324).
In any case, it is important to arrange for the lower holes
22a of the cells 22 generally to have diametral dimen-

sions such as to permit the penetration of the elements

21, and particularly of their collar portions 25, as a result
of the upward movement of the tray 14 towards the die
20.



filmof nelted chocolate, indicated C, is deposited on the dp?
| oner pass 32 of the belt which is trav- elling past an opposing. LoW\e

38, usually having a plurality of rollers 37 for guiding an upportlng t hg
belt 30 in the position in which the jOInIng line 2 is formed B&BCdi ¥§7t o
an operating sequence al nost identi- calf to that shown in gures 4 to 8
(whi ch sequence will not be described in detail herein), the rarsing of the

tray 14 with the conseggent upward novenment of the ele- nmenfs 21 and the
pi cki ng-up of the hal f Afthe same time; the upwaidly-Eging opening pomul t aneous

activation of the Wwns b¥Ithe sdlRe22a8a0s idiamétid) fiRidnsiori4eeR the opening

that they can achieve a firm but delicate housing, orient-
ing and guiding effect with respect to the portions of the
wafers 1 disposed near the opening portions 1a. As
already stated in the introduction to the present descrip-
tion, it will be assumed that each opening portion 1a is
defined by a surface lying in a plane perpendicular to
the polar axis of the cap defining the half-shell 1 and
hence in a plane which, when the half-shell 1 is correctly
oriented, is aligned and coplanar with the upper, flat
face of the die 20. The characteristics of each supply
unit 23 formed in the plate 15 can be deduced from a
comparative examination of Figures 4 to 8, on the one
hand, and Figures 9 and 10, on the other hand.

In practice, each unit for supplying the product to
form the joining line 2 (for brevity, reference will be made
below exclusively to the possible use of melted choco-
late) is constituted by a cylindrical space 26 which
opens above the plate 15 so as to house the chocolate
supplied through a manifold 26a (see Figure 3) which is
connected to a unit 26b (of generally known type) for the
pumping and thermostatic control of the chocolate, sup-
plied by the line 18.

Extending from the cylindrical space 26, on the
periphery of the lower portion of the space 26 which
forms a slightly enlarged base ring, there are chocolate-
supply holes or nozzles, indicated 27 (Figure 4) opening
in the lower face of the plate 15 which is intended to face
the die 20.

As can best be seen in the detail of Figure 10, the
holes 27 are arranged along a line corresponding to the
expected trajectory of the joining line 2. In this case, in
which the joining line 2 is to be circular, the holes 27 are
arranged in a circle. This selection - it is repeated once

" more - is not, however, intended in any way as limiting.



portions la of the half-shells 1 to be wetted (dipped) in rh of

chocol ate C spread on the surface of the | ower pass 32 of
enmbodi ment the chocolate C also tends to adhere to the surff
opening portions la of the half-shells 1 so that, when th
are lowered away fromthe pass 32 of th® belt as a result o
of the tray 14 (brought about in a rranner substan- tially]lid
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open- ing portions be noted that the ho es 3740 fo appear pre-
cusely in the lower plane of the plate 15. They preferably
open in a groove 28 {which, in the embodiment illus-
trated, is annular with a V-shaped cross-section, and in
which the holes 27 are arranged in a circle). The groove
28 has the function of enabling the chocolate (or the
adhesive product in general) supplied through the holes
27 to collect on the front lower face of the plate 15 giving
rise to chocolate piping which projects at least slightly
downwardly to form the line 2.

Still with reference to Figure 10, it can also be seen
that the holes 27 form an almost continuous ring in the
groove 28, with the sole exception of some angular
positions which, instead of being occupied by holes, are
occupied by projecting formations 28a which, as will
become clearer from the following, are intended to con-
stitute formations for supporting and stopping the half-
shells 1 which are brought into contact with the plate 15.

The term "projecting” referring to the formations
28a, which may be constituted - in a particularly simple
embodiment - by small nails or screws inserted in holes
in the base of the groove 28, is intended in the sense
that the formations project generally relative to the base
region of the groove 28. :

The operation of the device 10 of Figure 3 takes
place in the form of a sequence of cyclic repetitions of
the steps illustrated in Figures 4 to 8.

In the first step (Figure 4), it is assumed that the die
20, which acts as a support member for an array (m
rows and n columns) of half-shells 1 which are inserted,
by known means, in the holes 22 with their concavities
facing upwards, is located in the device 10 in a position
between the tray 14, which is kept in the lowered posi-
tion, and the plate 15 which is usually mounted in a fixed
position relative to the framework of the device 10.




14 I n:order to achieve the correct dosage of the choc- ol ate_gn.the openipg—
portions la w thout appreci ably wetting the internal and extérﬁ@[imgwfﬂtéiﬂiﬂ
of the half- shells 1, in the enbodi nent of .Figures 1 1 to 138, pthe—stur=
face of the belt 30 onto which the layer or filmof choco- | at¢
deposited is preferably not smooth but Bs at |east slightly gor rt@%t%q 1?9&
exampl e, is engraved sthesupplyimetering anity16 ther supptes Bomeas-4 result of

the presence of ured quantity 6f chocolate to the spaces 26 by means ¢f

two actions carried out simultaneously or in close suc=
cession under the control of the device 13 (which is con-
stituted, for example, by a programmable controiler).
The quantity is regulated (usually experimentally with
successive storage by the device 13), so as to give rise
to a certain projection of the chocolate C (or other adhe-
sive food product) through the holes 27. This is in suffi-
cient quantity to form, on each supply unit 23, beneath
the plate 15, a ring- or toroid-like piping of meited choc-
olate, of which the upper portion is housed in the groove
28, whilst the lower portion projects below the lower
face of the plate 15 forming an approximately hemi-
spherical meniscus.

At the same time, or after a few moments, the jack
12 is activated to move the tray 14 upwards. The ele-
ments 21 mounted on the tray thus advance upwards
and each of the collars 25 penetrates the corresponding
cell 22 in the die 20 from below (through the hole 22a)
and picks up a respective wafer half-shell 1. As stated,
the gripping action effected in the collars 25 is firm and,
at the same time, delicate. The firmness of the gripping

. action is ensured by the activation of the vacuum
sources connected to the elements 24.

The sub-atmospheric pressure which is established
in the elements 24 causes the collars 25 to grip the
wafer half-shells 1 delicately like suction cups, prevent-
ing -them from being accidentally separated and
dropped during the subsequent processing steps. At the
same time, the coupling between the collars 25 and the
half-shells 1 is such that it still allows a certain relative
orientation.

When the conditions shown schematically in Figure
5 have thus been reached, the upward travel of the tray
14 continues so that the elements 21 remove the half-
shells 1 from the cells 22 of the die 20, lifting them fur-
ther towards the plate 15 until the opening portions 1a
are wetted (more precisely, dipped) in the melted choc-
olate ring or toroid supplied from the holes 27. This is in
order to achieve the operative condition shown in Figure
6.

From an observation of this drawing, it will be noted



grooves extending transversely relative to the direction of novenment of the

certain thickness of material. In othedOwords, the surface ¢o
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belt or with a pattern of squares or rhonbuses. This gives e
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performed by the formations 28a in the grooves 28 as shown beJ&-infﬁrgaﬁe__
10. As far as the final result achieved is concerned, the sfﬁ).l_u__ i_ons

‘accordi ng to Fi gur ¢hdt tvel upearddravel tof thieghalé-shells 1 towards the
plate 15 is not complete, in the sense that the end sur-
face 1a of each half-shell is not fully immersed in the

respective groove 28. On the contrary, the opening por--

tions 1a are kept safely and precisely spaced from the
walls of the groove 28 by virtue of the stop formations
28a. This ensures that the opening portions 1a of the
half-shells 1 are dipped in the melted chocolate C with-
out, however, being extensively immersed therein; this
prevents the mass of chocolate from being able to wet
the internal and external surfaces -of the piece of wafer
constituting the half-shell 1, giving rise to an undesired
appearance.

A goed portion of the melted chocolate C constitut-
ing the ring or toroid supplied through the holes 27
adheres to the mouth portion 1a of the corresponding
half-shell by an overall absorption and/or adhesion phe-

- nomenon facilitated intrinsically by the fact that the
opening portion 1a of the piece of wafer usually has a
spongy structure with numerous pores or opercula
which facilitate the taking up of the melted chocolate by
the wafer.

At this point, the jack 12 can be operated in the
direction which leads to the lowering of the tray 14. The
elements 21 thus descend through the holes 22 of the
die 20 entraining downwardly with them the half-shells 1
which are heid on the coltars 25 by the subatmospheric
pressure generated and maintained within them.

As they descend, the haif-shells 1 carry with them a
good portion of the chocolate which previously formed
the ring or toroid on the lower face of the plate 15. The
lines 2 of melted chocolate are thus formed on the
opening portions 1a of the descending half-shells 1

(Figure 7).
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of the de-activation of the sources which generate the
vacuum which holds the half-shells 1 on the collars 25.
The elements 21 are deposited in the die 20 again with
respective joining lines 2 on their opening portions 1a
(Figure 8). In these conditions, and according to known
criteria (see, again by way of example, the solution
described in European patent EP-B-0 083 324), after
being partially or wholly filled with a mass of filling, the
half-shells 1 can be transferred towards a joining station
(not shown) in which they and other half-shells 1 (with or
without respective joining fines 2 on their opening por-
tions) give rise to food products such as that illustrated
in Figure 2 of the appended drawings. '

Finally, a motor-driven wiper blade 29 (Figure 8)
movable along the lower face of the plate 15 under the
action of respective drive means (not shown explicitly in
Figure 3) cleans the lower face of the plate 15 so as to
re-establish the starting conditions shown in Figure 4.

Figure 11 shows how the structure 19 which sup-
plies the dies 20 containing half-shells 1 towards the
device 10 may advantageously be configured as a con-
veyor such as, for example, an endless belt or chain
conveyor. This conveyor advances the dies 20 harizon-
tally above the tray 14, keeping each die stationary in
the desired position throughout the time necessary to
carry out the sequence of steps of Figures 4 to 8, in
order then to remove the dies 20 containing the half-
shells 1 which have already been provided with joining
lines 2. This is all in accordance with a general recipro-
cating supply movement or, preferably, with a generally
continuous movement such that the flow of dies 20
passes through the device 10 harizontally.

Figure 11 relates specifically to a variant of the
invention, in which the plate 15 on the lower face of
which rings or toroids of melted chocolate (or cother
adhesive alimentary material) are formed in order to be
picked up by the shells 1 which are dipped therein is
replaced by an annular structure on which an almost
continuous layer of the adhesive material is formed.

forne ,
of belng



ble for operation with wafers of various shapes and out- i eﬁmﬁﬂ@@“ﬁ SHEET
need to change the profile of the spreader belt 30. 15 | Y CASE e
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requi renents of use. The basic concept of the invention, 19
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adhesive alimentary mapefHalafinf of Figure 11, the plate 15 with ne

units 23 and the elements connected thereto (the
metering/pouring unit 17, etc.) is replaced by a supply-
ing/metering unit constituted essentially by a belt 30 (for
example, of plastics material suitable for coming into
contact with food products) which is wrapped in a loop
around two rollers 31 with horizontal axes, so as to have
a lower pass 32 and an upper pass 33. The pass 32
extends horizontally above the conveyor 19 on which
the dies 20 containing the half-shells 1 advance.

In the embodiment illustrated, the belt 32 extends
fransverse the conveyor 19. Although this solution is
preferred, it should not be considered essential. The
belt 30 is driven by motor-driven members (not shown
explicitly; typically, a motor acts on one of the rollers 31) .
which impart a generally rotary movement to the belt
(anti-clockwise wnth reference to the viewpoint of Figure
11).

As a result of this movement, which is usually
brought about in steps, each portion of the belt passes
beneath a supply station 34 which deposits a substan-
tially continuous layer or film of melted chocolate on the
upwardly-facing surface of the upper pass 33.

Supply machines (spreaders) usable to form the
supply station 34 are well-known in the art since they
are used extensively in the confectionery industry, for
example, for spreading chocolate or other food masses
on the flat wafers currently produced.

In particular, these machines 34 carry associated
regulating members, for example, a levelling blade 35
which enables the thickness of the film of chocolate (or
other adhesive alimentary material) deposited on the
belt 30 to be regulated very precisely. Usually one or
more heating plates 36 (for example, infra-red heating
plates) the function of which is to keep the material con-
stituting the adhesive film deposited or spread on the
belt at a temperature such that the material remains in a
generally fluid state, are associated with the belt. In the
case of chocolate, in particular, the thermostatic effect
of the plates 36 is intended to keep the chocolate at a
temperature slightly higher than the tempering tempera-
ture as long as it is deposited on the belt. This is to



adhesi ve materi al

of an upward novenent, sq that they pi ck up fromthe accu- |
on the transfer surface which is kept f&&i ng downwardly) aI-qLa
material corresponding to the joining line to be forned, rgmats—th
Naturally, the principle of the invention renalnlng t he sange,

regions of the products on which the line (continuous or dliseont

is to be formed, in the material, preferably

as’ a‘ Tesult

* | a8 gt hewe

|ty of

t he detalls

of construction and forns of enbodi nmenpt f? varied w deI Y=t [ espect

to those described Wﬁq(%éﬂﬁﬁ@éﬂ‘b%'mf)

ey tapla ehng-

olate preferably sets after the joining line 2 has been
used to connect the two wafer half-shells 1 together.

As a result of the stepped movement of the belt 30,
the film or layer of chocolate C deposited by the unit 34
on the upper pass 33 advances until it is brought to a
position immediately above the die 20, beneath which
the tray 14 on which the elements 21 are mounted, is
disposed. This is achieved according to the criteria
which are best shown in Figure 12 in which the layer or
film of melted chocolate, indicated C, is deposited on
the surface of the lower pass 32 of the belt which is trav-
elling past an opposing lower unit 38, usually having a
plurality of rollers 37 for guiding and supporting the belt
30 in the position in which the joining line 2 is formed.

According to an cperating sequence almost identi-
cal o that shown in Figures 4 to 8 (which sequence will
not be described in detail herein), the raising of the tray
14 with the consequent upward movement of the ele-
ments 21 and the picking-up of the half-shells 1 by the
collars 25 with the simultaneous activation of the vac-
uum sources associated therewith causes the opening
portions 1a of the haif-shells 1 to be wetted (dipped) in
the layer of chocolate C spread on the surface of the
lower pass 32 of the belt.

In this embodiment the chocolate C also tends to
adhere to the surfaces of the opening portions 1a of the
haif-shells 1 so that, when the half-shells 1 are lowered
away from the pass 32 of the belt as a resuit of the low-
ering of the tray 14 (brought about in a manner substan-
tially identical to that illustrated in Figures 7 and 8), the
joining line 2 of chocolate which can be used to stick two

~ half-shells 1 together face to face is formed on the cpen-

ing portions 1a.




1..A rret hod of form ng, on predeterm ned regions (12) of ja p"ri”

li nes (2) of adhesive naterial for joining said product
char- acterized in that it corr1p4r| ses the chronol

pr oduct,

In order to achieve the correct dosage of the choc-
olate on the opening portions 1a without appreciably
wetting the internal and external surfaces of the half-
shells 1, in the embodiment of Figures 11 to 13, the sur-
face of the belt 30 onto which the layer or film of choco-

~late is deposited is preferably not smooth but is at least

slightly corrugated, for example, is engraved so as to be
generally embossed either as a result of the presence of
grooves extending transversely relative to the direction
of movement of the belt or with a pattern of squares or
rhombuses. This gives rise to cavities on the surface of-
the belt 30 in which the chocolate or, in any case, the
substance which is intended to form the lines 2, can be
deposited forming a certain thickness of material. In
other words, the surface corrugation of the belt is
intended to perform a function essentially equivalent to
that performed by the formations 28a in the grooves 28
as shown best in Figure 10.

As far as the final result achieved is concerned, the
solutions according to Figure 3 and according to Figure
11 may be considered almost equivalent. The solution
of Figure 3 has the advantage, in comparison with Fig-
ure 11, of limiting the mass of adhesive alimentary
material supplied at any particular time. In practice, the
mass corresponds to an amount little greater than that
actually picked up by the products (half-shells 1, in the
embodiment illustrated) to form the joining lines. The
solution 11, however, provides for aimost the entire sur-
face of the belt or mat 30 to be covered by a film of choc-
olate which is picked up only in small quantities by the
products during the formation of the joining lines. The
solution of Figure 11 has the advantage of being suita-
ble for operation with wafers of various shapes and out-
lines without the need to change the prdfile of the
spreader belt 30.




surface

- providing a nenber (10; 30) having a surface defining a
(15; 32) for the adhesive material, - formng (17; 34) on §hH:RIAASERT SHEET
surface (15, 30) an accurnul ati on of the adhesive naterial i met-ted
state, - bringing about (12, 14) a relative novenent of thejpfo t _
and of the transfer surface (15; 32), dSpping the predetermin dc&lgé?%ﬁi@w
(1a) of the products (1) in the accumul ation of the adhesiv terial
whereby the nelted mate- rial adheres to said predeterm ned{regions of

In any case, the selection of one or other embodi-
ment is made according to the specific requirements of
use. The basic concept of the invention, that is, that of
forming an accumuiation (for example a piping or a con-
tinuous layer) of adhesive alimentary material on a
transfer surface (the plate 15 or the belt 30) and of then
dipping the regions of the products on which the line
(continuous or discontinuous) of adhesive material is to
be formed, in the material, preferably as a result of an
upward movement, so that they pick up from the accu-
mulation (formed on the transfer surface which is kept

. facing downwardly) a quantity of material corresponding
to the joining line to be formed, remains the same.

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 teaching of the invention as defined in the
claims.
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material in the folg[éﬂ.sa pi pi ng of adhesive material of a $hape
corresponding to the jorning lines (2). 3. A nethod accordi hg TOChattrrd

characterized in

1. A method of forming, on predetermined regions
(12) of a product (1), lines (2) of adhesive material
for joining said product (1) to another product, char-

~acterized in that it comprises the chronological
steps of:

- providing a member (10; 30) having a surface
defining a transfer surface (15; 32) for the
adhesive material,

- forming (17; 34) on the transfer surface (15, 30)
-~ an accumulation of the adhesive material in a
melted state,

- bringing about (12, 14) a relative movement of
the products (1) and of the transfer surface (15;
32), dipping the predetermined regions (1a) of
the products (1) in the accumulation of the
adhesive material, whereby the melted mate-
rial adheres to said predetermined regions of
product (1), and separating the products (1)
and the transfer surface (15; 32) while the
adhesive material is in a melted state, whereby
a portion of the material of said accumulation is
carried with the products (1) forming said join-
ing lines (2).

2. A method according to Claim 1, characterized in
that it comprises the step of producing the accumu-
lation of adhesive material in the form of a piping of
adhesive material of a shape corresponding to the
joining lines (2).

3. A method according to Claim 1, characterized in
that it comprises the step of producing the accumu-
lation of adhesive material in the form of a substan-
tially continuous layer of adhesive material
deposited (34) on the transfer surface (32).
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12.

characterized in that the relative movemerit=<ig=

stopped (28a) so as to keep the predetermined
regions (1a) of the products (1) at least marginally
spaced from the transfer surface (15; 30). -

A method according to any one of the preceding
claims, characterized in that a substantially flat
transfer surface (15; 30) is used.

A method according to any one of the preceding
claims, characterized in that a food product is used
as the adhesive material (2).

A method according to Claim 6, characterized in .

that the food product is chocolate.

A method according to Claim 6 or Claim 7, charac-
terized in that the adhesive material is kept heated
(26b; 36) to a predetermined temperature.

A method according to any one of the preceding
claims, characterized in that it comprises the step of
keeping the transfer surface (15; 30) facing down-
wards during the formation of the accumulation of
adhesive material, and in that the relative move-
ment is brought about with the predetermined
regions (1) of the products generally facnng
upwards.

A method according o any one of the preceding
claims, characterized in that it comprises the step of
gripping the products (1) by means of vacuum grip-
ping elements. (21) at least during the relative
movement.

Method according to any one of the preceding
claims, characterized in that the products are food
products.

A method according to Claim 10, characterized in
that the products are pieces of wafer.




spaced fromthe transfer surface (15, 30). 5. A nethod accorr i g
of. t he precedlnq clalns characterlzed in that a substanti al;
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adhesi ve mater
that the food product |s chocol ate. 8. A nethod according tq d aim6 or
Claim 7, charac- terized in that the adhesive material is kepr—treated—{(-260;
36) to a predeter ed, t enpe
) P My 4¢ ng':oda accordxng to Claim 11, characterized in
that:

the food products (1) have a generally shell-like
configuration,

the predetermined regions (1a) are constituted
by the opening portions of the shell-like prod-
ucts (1),

the opening portions being cut in a plane per-
pendicular to at least one polar axis of the
shell-shaped product (1), and

the relative movement is brought about in a
direction generally perpendicular to the plane.

14. Adevice for carrying out a method according to .any
one of Claims 1 to 13, characterized in that it com-
prises:

a member (10, 30) having a surface defining a
transfer surface (15, 32) for providing an accu-
mulation of adhesive material. _

support means (20) for supporting the products
(1) with the predetermined regions (1a) facing
towards said transfer surface (15; 32),

gripping means (14; 21) which can cooperate
with the products (1) in a gripping relationship,
in order to move the products (1) towards and
away from the transfer surface (15; 32) as a
result of said relative movement so as to dip the
predetermined regions (1a) in the accumula-
tion of adhesive material (C) and thereatfter
separate the products (1) and the transfer sur-
face (15; 32).
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that the support means are constltuted by a die-like
structure (20) which can extend in a position
between the transfer surface (15; 32) and the grip-
ping means (14, 21) in use.

16. A device according to Claim 15, characterized in
that the die-like structure (20) has respective holes
(22) for housing the products (1), the respective
holes (22) having dimensions such as to allow the
gripping means (21) to penetrate through the holes
(22).

17. A device according to any one of Claims 14 to 16,
characterized in that the gripping means comprise
resiliently yielding collar portions (25) which can
cooperate with and partially surround the products

(1)

18. A device according to any one of Claims 14 to 17,

viacuum.gri-p

characterized in that the gripping means (24) are

vacuum gripping members.

19. A device according to Claim 16, characterized in
that the die structure (20) is constituted essentially
by a plate in which an array of the holes (22) for
housing the products (1) is formed, and in that the
gripping means are associated with a tray-like
structure (14) on which the gripping elements (21)
are distributed in an array complementary to the
array of holes (22).

20. A device according to Claim 19, characterized in
that drive means (12) are associated with the tray-
like structure (14) for imparting to the gripping
means (21) the movement relative to the transfer
surface (15; 30).
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characteri zeWts are food products. 12.° A matzhods SHEET ‘
according to ﬂ Em i zed .in that the productis’ '_,'
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21. A device according to any one of Claims 14 to 20,
characterized in that transfer means (19) are asso-
ciated with the structure (20) for bringing about a
general movement for loading the products (1) onto

the device (10) and/or unloading the products (1)
therefrom.

22. A device according to any one of Claims 14 fo 21,
characterized in that the transfer surface is consti-
tuted essentially by a supply plate (15) through
which a plurality of nozzles (27) extend for supply-
ing the adhesive material, the nozzles being
arranged along a line the shape of which corre-
sponds to that of the joining lines to be formed, and
in that supply means (26) are associated with the

.plate (15) for selectively causing the adhesive
material to emerge through the nozzles (27).

- 23. A device according to Claim 22, characterized in
that the nozzles (27) are on an end face of the plate
(15) in a groove (28) in the end face, so that the
accumulation of adhesive material is formed at -
least partially within the groove (28).

24. A device according to Claim 13, characterized in
' that stop formations (28a) are associated with the
groove (28) for stopping the relative movement of
the products (1) and of the transfer surface (15)
when the predetermined regions (1a) of the prod-
ucts (1) are dipped in the accumulation of adhesive
material.

25. A device according to Claim 19 and Claim 22, char-
acterized in that the supply plate (15) carries an
array of sets (23) of nozzles (27), each set (23) of
the array being intended to form a respective accu-
mulation of the adhesive material in order to form a
respective joining line on a respective product (1).



the food products (1) have a generally shell-like configuration, the

predeterm ned regions (la) are constituted by the opening

shel | -1i ke prod-
pendi cul ar to_at
the rel ative nov
perpendi cul ar to

ning portions being cut i

A device for carrying out

according to any one of Clains 1 to 13, characterized in thhat

26.

27.

28.

29.

d__LLcLs—ei-}’HTer‘Up‘e K se Hep i e
’ﬂm “‘ﬂ‘“‘ﬁ“@ lﬁ)lgloﬁt Ozflnt Qed?Pglclt | ggaggger I Id;(C}tc, é‘uT’ W??d

e Pl &ne®

t hod

It com

A device according to Claim 22, characterized in
that thermostatically-controlied (16) supply means
(264, 26b) are associated with the supply plate (15)
in order to keep the adhesive material at a predeter-
mined temperature. '

A device according to Claim 14, characterized in
that the transfer surface is constituted by a flat sur-
face (30) with associated applicator means (32) for

applying a substantilly continuous layer of the adhe-
sive material to the flat surface (33), the substan-
tially continuous layer (C) constituting the
accumulation. |

A device according to Claim 27, characterized in
that the flat surface (30) has a surface corrugation
so as to retain the accumulation of adhesive mate-
rial (C) on the surface.

A device according to Claim 27 or Claim 28, char-
acterized in that the flat surface (30) is constituted
by one of the passes (32)of an endless motor-
driven belt. '




prises: a nenber (10, 30) having a surface defining a transfer surface (15,
32) for providing an accu- nul ation of adhesive material. support neans
(20) for supporting the products (1) with the predeterm nefir-mr-e-g-iwen&«m(:-}a:)m
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18. A devi ce according to any one of Clains 14 to 17, characterized in that
the gripping nmeans (24) are vacuum gri ppi ng nenbers. 19. A device according

to Claim16, characterized in that the die structure (20) isjc

essentially by a plate-in which an array of the holes (22) fqr QE&E&QC&EW SHEET
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distributed in an array conplenentary to the array of holes ((23). 20. A
devi ce according to Claim19, characterized in
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23. A-device according to Caim22, characterized in that the nozzles (27)
are on an end face of the plate (15) in a groove (28) in the end face, so
that the accumul ati on of adhesive nmaterial is formed at |east partially
within the groove (28). 24. A device according to Claim 6 harask-elkl

in that stop formations (28a) are associfated with the gr gﬁﬁ“ﬁﬁg§§§nfﬂﬁgp
stopping the relative novenent of the products (1) and of fhe transfer
surface (15) when the predetermn ned regions (1? of the prhdCUEE T ar ¢
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25. A -device according to Caim19 and C aim 22, char- actgr+zet—t &Qag EET
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set (23). of the array being intended to forma respective accp=nulation of
t he adhesive material in order to forma respective joining{l n?@@m 1997
respective product. (1). 21 26. A devBce accordi ng to C alm 22,
characterized in that thernostatically-controlled (16) supplylweans
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flat sur- face (30) with associated applicator means (32) for|applQR @ETa199
substantilly continuous |ayer of the adRe- sive material to thejflat
surface (33). the substan- tially continuous |ayer (C consti e
accurrul ation. 28. A device according to C aim 27, chgractefi’2gd™
flat surface (30) has a surface corrugation ] .
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so as.to retain the accunul ati on of adhesive mate- rial (C) aqn the surface

29, A device according to Caim27 or Caim28, char- acteri zegEPIACERMENT tIHEET
flat surface (30) is constituted by one of the passes (32)of | ag—enrtt-ess
notor- driven belt
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A METHOD AND DEVICE FOR FORMING LINES OF ADHESIVE
MATERIAL, PARTICULARLY IN FOOD PRODUCTS

Description

The present invention relates to a method of form-
ing joining lines of adhesive material in certain regions
of preducts. The invention has been developed with par-
ticular attention to its possible use in processes for the
manufacture of focd preducts such as, for example, con-
fectionery products.

The problem upon which the invention is based can
easily be understood by reference to Figures 1 and 2 of
the appended drawings.

These drawings show a food product, typically a
confectionery product, constituted by two hemispherical
half-shells or leaves 1 constituted by pieces of wafer the
mutually facing opening portions 1a of which are to be
joined together. This gives rise to a finished product
constituted by a spherical wafer shell enclosing within it
a mass of pasty or creamy filling, poss:b(y of a praline,
of nut kernels, or the like.

For a general description of products of this type,
reference may usefully be made, for example, to Euro~
pean patents EP-B-0 064 155, EP-B-0 083 324, and
EP-B-0 086 319. A substantially similar product is dis-
closed, e.g., in US-A-1382 601.

In particular, the use of an annular line of alimen-
tary material of an adhesive nature, for example, melted
chocolate or a cream or paste with similar characteris-
tics for joining the opening portions 1a of the leaves or
half-shells 1 together has already been proposed. Also,
it is generally known that products such as hollow con-
fectionery preducts can be closed at their mouth por-
tions by means of a closure or covering lid or layer: see,
e.g., FR-A-512 530 or BE-A- 370 850. This latter docu-
ment shows that layer as being formed starting from
pasty chocolate coated onto a metal plate.

This Sheet Has B laced
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A METHOD AND A DEVICE FOR FORMING JOINING LINES OF ADHESIVE
MATERIAL, PARTICULARLY IN FOOD PRODUCTS

Description

The present invention relates to a method of form-
ing joining lines of adhesive material in certain regions
of preducts. The invention has been developed with par-
ticular attention to its possible use in processes for the
manufacture of food products such as, for example, con-
fectionery preducts. '

The problem upen which the invention is based can

~ easily be understood by reference to Figures 1 and 2 of
the appended drawings.

These drawings show a food product, typlcally a
confectionery product, constituted by two hemispherical
half-shells or leaves 1 constituted by pieces of wafer the
mutuaily facing opening portions 1a of which are to be
joined together. This gives rise to a finished product
constituted by a spherical wafer shell enclosing within it
a mass of pasty or creamy filling, possbly of a praline,
of nut kernels, or the like.

For a general description of products of this type

reference may usefully be made, for example, to Euro-
pean patents EP-B-0 064 155, EP-B-0 083 324, and
EP-B-0 086 319. A substantially similar product is dis-
closed, e.g., in US-A-1382601.

In particular, the use of an annular line of alimen-
tary material of an adhesive nature, for example, melted
chocolate or a cream or paste with similar characteris-
tics for joining the opening portions 1a of the leaves or
half-shells 1 together has aiready been proposed. Also,
it is generally known that products such as hollow con-
fectionery products can be closed at their mouth por-
tions by means of a closure or covering lid or layer: see,
e.g., FR-A-512 530 or BE-A- 370 850. This latter docu-
ment shows that layer as being formed starting from
pasty chocolate coated onto a metal plate.
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ABSTRACT

A method and a device Tfor forming Jjoining 1lines of

adhesive material, particularly in food products

Joining lines (2) of adhesive alimentary material such as
chocolate are formed on products such as hemispherical
wafer half-shells (1), the respective opening portions ({la)
of which are to be joined together. For this purpose, the
adhesive material is applied to a transfer surface in the
form of a substantially continuous layer or in the form of
piping (C) of a shape representing the shape of the joining
line (2) to be formed. The opening portions (la) of the
products (1) are then dipped in the continuous layer or

piping of adhesive élimentary material (C).

(Figure 6).



