.1 A METHOD AND A DEVI CE FOR COATI NG ARTI CLES W TH A LOOSE COATI N&®MATERMAL
Dés@ription The present invention relates to a nethod and to a ddVi'&e for
coating articles with a | oose coating naterial which is intended to adhere
to the surfaces of the arti- cles. The invention has been devel oped with
particular attention to its possible use in the food sector, for exam ple,
for applying a coating of granular, edible material to a product
constituted by a spherical wafer casing con- taining a creany filling,
possi bly covered with chocol ate or ot fer alinmentary creans. In this type of
use, the | oose

A method and a device for coating articles with a loose

coating material

The present invention relates to a method and to a device
for coating articles with a loose coating material which is
intended to adhere to the surfaces of the articles.

The invention has been developed with particular attention
to its possible use in the food sector, for example, for
applying a coating of granular, edible material to a
product constituted by a spherical wafer casing containing
a creamy filling, possibly covered with chocolate or other
alimentary creams. In this type of use, the loose
material may be constituted by a granular material such as,
for example, chopped hazelnuts or almonds, grated coconut,
sugar crystals, etc.

The solutions currently used in the art for the automatic
application of such a coating are derived from two basic

courses of action, that is:

~ solutions in which the products to be coated are
introduced into a container containing the loose coating

material, and
-~ solutions in which the ccating material is dropped or
thrown towards the products to be coated, which advance on

a conveyor line.

In both cases, the coating usually takes place in several
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material may be constituted by a granular material such as, for exanple,
chopped hazel nuts or al nonds, grated coconut, sugar crystals, etc. The
solutions currently used in the art for the auto- matic application of such
a coating are derived fromtwo basic courses of action, that is: -
solutions in which the products to be coated are introduced into a

contai ner containing the | oose coating material, and - solutions in which
the coating material is dropped or thrown towards the products to be

coat ed, which advance on a conveyor |in®. Exenpl ary of the first kind of

olutlons are the arrangenents disclosed, e.g., in GB3-A-972 904, US-A-2
successive stages with intermediate rotation of the

products to cause the coating to extend as homogeneously as
possible over the entire surface of the products.

The adhesion of the coating material is usually achieved by
virtue of the fact that the product to be coated is covered
by a layer of material {for example, a so-called coating of
chocolate or another edible cream) which is kept in a
softened state during the application of the granular
coating. After the application of the coating, the
material sets (usually as a result of cooling) and thus
keeps the particles of the granular coating fixed to the
surface of the product coated.

In practice, various problems arise with the use of the

solutions of the prior art.

In the first place, it may quite easily be found that the
particles of the coating are held on the coated product
.inadequately; although the particles of the loose coating
material adhere to the coated product initially, they tend
to separate therefrom upon the slightest stress, for

¥~ example, when the product is removed from the coating
station. This leads, on the one hand, to an adverse
effect on the appearance of the finished product (the
product is coated insufficiently and/or unevenly in some
parts) and, on the other hand, to the soiling of the
product-handling lines by fragments of coating which have
become detached from the product.

In the second place, the solutions according to the prior
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970 563 or US-A-3 381 658, this |ast-cited docunent being the one after

whi ¢h the preanbles of Clains 1 and 10 were patterned. In both cases, the
coating usually takes place in several successive stages with internediate
rotation of the products to cause the coating to extend as honbge- neously
as possible over the entire surface of the prod- ucts. 2 The adhesi on of
the coating material is usua achieved by virtue of the fact that the
product to be 3 '

art cannot operate satisfactorily when the coating material
is itself a generally delicate material, for example, a
granular mass of fragments of so-called meringue {a product
produced by the setting of an aerated, edible mass based on
egg white and food flavourings). This occurs particularly
when it is attempted to make the coating material adhere
more firmly to the product in some way by a handling
operation; in other words, when they are pressed, even
extremely lightly, materials such as granules of meringue
tend to crumble, giving rise to the adverse effects
mentioned above, particularly as regards the soiling of the
product-processing lines.

The object of the present invention 1is to provide a
solution which can solve the problems mentioned above.

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 subjects
of Claims 2 to 10. A further subject of the invention is
a device having the characteristicsrecited in Claim 11.
Advantageous developments of the device form the subjects
of Claims 12 to 20.

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

Figure 1 is a general perspective view of a device formed
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‘coated is covered by a layer of material (for exanple, a so-called coating
of chocol ate or another edible crean) which is kept in a softened state
during the application of the granular coating. After the application of
the coat- ing, the material sets (usually as a result of cooling) and thus
keeps the particles of the granular coating fixed to the surface of the
product coated. In practice, various problens arise with the use of the
solutions of the prior art. In the first place, it may quite easily be
found t hat the particles of the coating are held on the coated prod- uct

I nadequat el alihou%h % e part| Les of the | oose coating material adhere
to the coat &PI %H&y tend to separate therefrom upon the
sl i ght est
Figure 2 1is a schematic wview, on an enlarged scale,
showing, in greater detail, the operating principle of the
portion of the device indicated by the arrow II in Figure
1,

Figure 3 is a plan view of the device according to the
invention, observed along the arrow III of Figure I, and

Figures 4 to 6 are theoretical views sectioned on the line
IV-IV of Figure 2, showing, in even greater detail, the
general operating principle of the device according to the

invention.

In Figures 1 and 3, a device which can be used for
automatically applying a - coating of loose material,
typically constituted by an edible, granular material, to
articles constituted, for example, by food products P, is
generally indicated 1.

The products P may be constituted, for example, by products
comprising spherical wafer casings with creamy and pasty
fillings covered by a thin layer of chocolate or of a
similar alimentary cream. A granular food product such
as, for example, chopped hazelnuts or almonds, grated
coconut, a mixture of meringue fragments, etc. is to be
applied to the products as a coating material. '

The food products P flow towards the device 1 on an
upstream conveyor T constituted, for example, by a motor-
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.stress, for exanple, when the product is renoved fromthe coating station
This | eads, on the one hand, to an adverse effect on the appearance of the
finished prod- uct (the product is coated insufficiently and/or unevenly in
sonme parts) and, on the other hand, to the soiling of the product-handling
| i nes by fragnents of coating which have beconme detached fromthe product.
In the second place, the solutions according to the prior art cannot
operate satisfactorily when the coatinghnaterial~is itself a generally
delicate material, for exam ple, a granular nmass of fragments of so-called
meri ngue (a product roduced by the setting of an aerated, edible mass
based on eddimen éD%ﬁ eREYORVDIA ge Wided Yodawwe dar tiheuleat! yinwhen | t

s attenpt%@s%gmgg%%rt@%e automatic packaging of food products.

For an understanding of the invention, it suffices to
record that the conveyor T supplies the device 1 with a
flow of products P which advances generally from left to
right with reference to the viewpoints of Figures 1 to 3.

An output conveyor, indicated O, and structurally similar
to the input conveyor T, on the other hand, is intended to
pick up the coated products at the output of the device 1
and then to advance them into a cooling tunnel F (also of
known type). The adhesion of the loose coating material
applied in the device 1 to the products P becomes firmer
within the tunnel F. This result is usually achieved as
a result of the cooling effect of the tunnel F: the
products P are in fact supplied to the device 1 from a
coating ({covering) station in which a 1layer of an
alimentary mass (chocolate cream, etc.) which is soft and
creamy when the products P enter the device 1, is applied
to the products P. The loose coating material therefore
adheres to the alimentary mass which sets upon cooling in
the tunnel F, anchoring the mass of coating firmly to the
product P. This takes place according to general
principles well-known in the art which do not therefore
need to be recited herein and which, moreover, are not
relevant for the purposes of an understanding of, tpe

invention.

The main element of the device 1 is constituted by a
tubular duct 2 which is supported on the framework 3 of the
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‘coating material adhere nore firmy to the product in sone way by a
handl i ng operation; in other words, when they are pressed, even extrenely
lightly, materials such as granules of meringue tend to crunble, giving
rise to the adverse effects nmentioned above, particularly as regards the
soiling of the product-processing |lines. The object of the present

I nvention is to provide a solution which can solve the problens nentioned
above. 3 According to the present %nvention, this object is

device 1 so as to be generally inclined to the horizontal.

In practice, in the arrangement in which it is mounted in
the device 1, the duct 2 is generally inclined at an angle
of the order of about 15° to the horizontal so as to have
an upper input opening 2a and a lower output or discharge
opening 2b which is located in a generally lower position
than the input opening 2a.

A éonveyor, indicated 4, typically a motor-driven belt
conveyor {of known type and structurally similar to the
conveyors T and O, except for its smaller size), 1is
disposed immediately below the output end To of the
conveyor T.

As can best be seen in Figures 1 and 3, the upper pass of
the conveyor 4 (which 1is constituted, as stated, by a
motor-driven belt conveyor) extends with its direction of
transportation perpendicular to the general direction of
advance of the products P on the conveyor T, below the
output end To. The conveyor 4 can therefore receive, on
its conveyor pass, the products P which fall from the input
conveyor T at the output end thereof. -

The upper conveyor pass ©of the conveyor 4 extends
horizontally between an input end 4a and an output end 4b,
the terms "input" and “output" naturally referring to the
direction of advance of the products P which fall onto the
conveyor 4; from the viewpoints of Figures 1 and 3, this
direction of advance is from left to right (Figure 1) and
from top to bottom (Figure 3), respectively.
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‘achi eved by virtue of a nmethod having the further char- acteristics recited
in Claiml. A further subject of the invention is a device having the
characteristics recited in Caim10. The invention will now be descri bed,
purely by way of non-limting exanple, with reference to the appended
drawings, in which: Figure 1 is a general perspective view of a device
formed according to the invention, Figure 2 is a schematic view, on an

enl arged scale, showing, in greater detail, the operating principle of the
portion of the device indicated by the arrow Il in Figure 1, Figure 3 is a
plan vi eﬁ’ogk tohie g.?l\e/:' Ceenc?sccﬂgd'ar}git& of the conveyor 4 project

slightly relative to the sides of the conveyor T. In

particular, the output end 4b of the conveyor 4 projects
into the input end 2a of the duct 2. The products P which
fall onto the conveyor pass of the conveyor 4-from the
conveyor T are thus urged by the conveyor 4 into the duct
2. The latter constitutes a kind of chute along and
within which the products P supplied to the input end 2a
can fall until they emerge from the lower output end 2b.

As will be explained further below, the downward movement
of the products P within the duct 2 is not a true rolling
fall. In fact, a carpet of loose coating material is fed
onto the upstream end 4a of the conveyor 4 from a channel-
shaped duct 6 (which is supplied according to criteria
which will become clearer from the following); this is in

fact the granular material used for coating the products P.

This granular material forms, on the upper conveyor pass of
the conveyor 4, a carpet of a certain thickness (for
example, of the order of 0.5-1 cm) onto which the products
P discharged from the output end To of the conveyor T fall.
The granular material in question also falls into the duct
2 and, within the duct, forms a carpet M of loose granular
material which, as it gradually slides towards the output
end 2b, covers the lower portion of the cavity of the duct
2 according to criteria which will be described further
below. It will suffice to note here that, because of the.
presence of the bed of granular material M on the lower
portion of the duct 2, the products P do not roll/slide
rapidly along the duct 2 but, on the contrary, perform a
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the invention, observed along the arrow Il of Figure I, and Figures 4 to 6
are theoretical views sectioned on the life IV-1V of Figure 2, showing, in
even greater detail, the general operating principle of the device
according to the invention. In Figures 1 and 3, a device which can be used
for automatically applying a coating of |oose material, typi- cally
constituted by an edible, granular material, to arti- cles constituted, for
exanpl e, by food products P, is geneéally i ndicated 1. The products P may
be constituted, for exanple, by products conprising spherical wafer casings
with creanmy and B35t ablhih PR SouRLed by a thin layer of

At the output end 2b of the duct 2 the products, indicated

P', which are already coated {in the manner which will be

described below} with granular material, fall into a

further tubular duct 7 which is mounted in a fixed position

relative to the framework 3. The duct 1is intended to

deposit the products P on the lower end of a bucket or

shovel conveyor 8 which is mounted on the framework 3 in a

positioh beside the duct 2 and also at an inclination

corresponding approximately to the inclination of the duct

2. The deposition of the products P' on the conveyor 8 is

usually made more precise and secure by the positioning of

a deflector or channel 9 at the output of the duct 7.

When the products P' have passed through both the duct 2

and the fixed duct 7, they are thus in the lower portion of

the framework 3 at the lower end of the shovel or bucket

conveyor 8. As a result of the general upward movement of

the upper active pass of the conveyor 8, the coated

products P' are returned to the upper portion of the device

1, near the input end of the output conveyor O.

The conveyor 8 is‘:also of generally known type and is
comparable to the bucket or shovel conveyors currently
used, for example, for transporting loose materials such as

sand, coal or even granular food products.

The coated products P' which emerge from the conveyor 7'
fall onto the shovels of the conveyor 8 together with some
of the bed of granular material M. The speed of operation
of the device 1 is regqulated - in dependence on the size of
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-chocol.ate or of a simlar alinentary cream A granular food product such
as, for exanple, chopped hazel nuts or al nonds, grated coconut, a m xture of
meringue frag- nents, etc. is to be applied to the products as a coating
material. The food products P flow towards the device 1 on an upstream
conveyor T constituted, for exanple, by a notor-driven belt conveyor of a
type widely known in the art in systens for the automatic packagi ng of
food prod- ucts. For an understandin% of the invention, it suffices to

the device 1 - in coordination with the speed of operation
of the conveyors T and O (number of products P per unit of
time), in a manner such that two or three coated products
P' fall onto each shovel of the conveyor 8.

At the upper end of the shovel conveyor 8, the products P!
fall onto a duct or inclined plane 10 having a generally
perforated or grid-like structure. The duct or plane 10
is &situated (see Figures 1 and 3 in combination)
immediately beneath the upper output end of the shovel
conveyor 8 and immediately above the channel-shaped duct 6.
The products P' which are discharged from the conveyor 8
are thus retained on the duct or plane 10 and transferred
thereby, usually by gravity, towards the output conveyor O.

The granular material discharged from the conveyor 8
together with the products P', however, passes through the
holes in the duct or plane 10 and falls onto the channel-
shaped duct 6 so as to be transferred once more to the
input end 4a of the conveyor 4 in a general recycling

arrangement.

Naturally, it is useful periodically or continuously.to
replenish the mass of the bed of granular material M in the
channel~shaped duct 6. This is to take account of the
fact that a certain fraction of the granular material
adheres to the products P as a coating layer and 1is.
therefore removed from the device 1.

This replenishment may be effected either by a periodic

intervention by an operator or, possibly, by the provision
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‘record that the conveyor T supplies the device 1 with a flow of products P

whi ch advances generally fromleft to right with reference

to the

vi ewpoi nts of Figures 1 to 3. An output conveyor, indicated O and

structurally simlar to . the input conveyor T, on the other

hand, is

I ntended to pick up the coated products at the output of the device 1 and
then to advance theminto a cooling tunnel F (also of known type) . The
adhesion of the | oose coating material applied in the device 1 to the

products P becones firmer within thé%unnel F. This result

achieved as a result of the cooling effect of the tunnel F

is usually
the products P

are in fakt2BuppFrBatisal hy-devi eeniaptenrhicatl yngp¢ratedimeprer ation in
which a [Ryer sabwal AboRNtAeY dHeh1ChoeRedt GudteadM (&t thdar the

upstream end of the conveyor 4).

The main characteristic of the device according to the

invention 1is that the duct 2 1is not kept in a fixed

position relative to the framework 3 but, on the contrary,

can perform a general oscillatory rotational movement (back

and forth) about its principal longitudinal axis X2 (see

Figure 2).

This is usually achieved (see Figure 1 in particular) by

mounting the duct 2 on a cradle 11 which is supported at

the envisaged angle of inclination on the framework

3, and

by providing, at the two ends of the cradle, pairs of

rollers 12 on which the outer surface of the duct 2 beérs

in a rolling arrangement.

The duct 2 is rotated, for example, by a motor 13 (such as

an electric motor) disposed on the framework, with a

pulley

14 mounted on its output shaft, which is oriented along an
axis X13, parallel to the axis X2. A belt 15 extends

o around this pulley and alsc around the duct 2.

By bringing about an oscillatory rotational movement

of the

motor 15 it is thus possible to impart to the duct 2 =a

general rotational movement back and forth about the axis

X2.

The amplitude and frequency of this oscillatory movement

can be adjusted by means of the control device 13a of the

—_—
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~which is soft and creamy when the products P enter the device 1, is applied
to the products P. The | oose coating material therefore adheres to the

al i mentary mass which sets upon cooling in the tunnel F, anchoring the nass
of coating firmy to the product P. This takes place according to general
principles well-known in the art which do not therefore need to be recited
herein and which, noreover, are not relevant for the purposes of an
under st andi ng of the i nvention. The in element of the device 1 is
constituted by a tubular duct 2 which is supported on the framework 3 of

t he devi S@-a ener.al hRGl | - t al n

practlce%%FértE3 ; gnggng%t .53Qﬁ§?229ikﬂfg {é’éfH%A¥¥51 el Oé
known type, the criteria for the production and operation
of which are well-known to experts in the art, and do not

therefore require a detailed description herein.

Preferably, (see also the sections of Figures 4 to 6}, the
duct 2 is constituted simply by a portion of tube of a
material such as a plastics material suitable for contact
with food products, for example, a crystalline PVC or
polyethylene tube, etc.

The duct 2 is preferably formed in a manner such that it
has transparent windows or - even better - is formed wholly
of a transparent material, to enable continuous inspection
of the coating of the products P which takes place within
the duct 2.

Again with reference to Figures 4 to 6, it can be seen that
longitudinal ribs 16 are preferably provided along the
internal surface of the duct 2 and may extend along the
generatrices of the duct 2 {(which is cylindrical) or along
helical paths, or may be of a different shape.

In order to describe the operating principle of the device
according to the invention, reference may usefully be made
to the sequence of drawings 4 to 6.

It is assumed, for example, that a product P is supplied ta
the inlet opening 2a of the duct 2 in the central position
of Figure 4, that 1is, with the product P situated
instantaneously in a central and symmetrical position

-
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‘mounted in the device 1, the duct 2 is generally inclined at an angl e of

t he order of about 150 to the horizontal so as to have an upper input
opening 2a and a | ower output or discharge opening 2b which is located in a
generally |lower position than the input opening 2a. A conveyor, indicated
4, typically a notor-driven belt conveyor (of known type and structurally
simlar to the conveyors T and 0, except for its smaller size), is disposed
i mmedi ately bel ow the out put end To qE t he conveyor T. 5

relative to the generally arcuate, channel-shaped profile
X which the bed of coating material M adopts within the
duct 2 (also as a result of the continuous oscillatory
movement described below). As it descends within the duct
{Figure 5), the product P is exposed to the general
oscillatory movement of the duct 2 back and forth about the
axis X2 which causes the product P both to roll sideways
relative to the channel formed by the bed M (thus moving
from the central region towards the side. edges thereof),
and to be exposed to the -effect of thrown granular
material; because of the oscillatory movement of the duct
2, the material of the bed M in fact tends to be lifted and
moved away from the walls of the duct 2, {particularly in
the instantaneously uppermost region of the bed) in order
to fall on the product P like rain.

The oscillatory nature of the movement (see Figures 5 and
6 in particular}, together with the fact that the downward
movement of each product P along the duct 2 takes place
within a time interval comprising several cycles of
oscillations back and forth about the axis X2, causes the
pfoduct P to follow a zig-zag path such as that
schematically indicated K in Figure 2, within the duct 2.
Various loops or bends can thus be distinguished in the
downward path of the products P along the duct 2. These
loops or bends correspond to the fact that, during its
descent, each product P rolls along the bed M generally
transversely and tangentially of the duct 2 (the terms
transverse and tangential should naturally be interpreted
with reference to the theoretical section planes of the
duct 2 perpendicular to the axis X2). This sideways
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“As. can best be seen in Figures 1 and 3, the pass of the conveyor 4 (which
i§ constituted, as stated, by a notor-driven belt conveyor) extends wth
its direc- tion of transportation perpendicular to the general direc- tion
of advance of the products P on the conveyor T, below the output end To.
The conveyor 4 can therefore receive, on its conveyor pass, the products P
which fall fromthe input conveyor T at the output end thereof. The upper
conveyor pass of the conveyor 4 extends horizontally between an input end
4a and an output end 4b, the terns "?ﬁput" and "output” naturally referring

to the direction of advance of the Products P which fall onto the conveyor
4; from tHE MRGWPEVRIEnss Lei garesailygreat iniRrefomiciarnsn relagdvence i s

fromlefted oeHd W1 {fh@ movement which is generally very small and
takes place along the generatrices of the duct 2; in
effect, it may be said that, rather than rolling along the
duct 2, the product P is entrained by the bed M of granular
material which descends gradually along the duct.

Thus, and also because of the presence of the ribs 16, the
bed of granular material M tends, in general, to retain its
position within the duct, as can be seen from a comparison
of Figures 4 to 6. Naturally, as already stated, this
general position-retention effect does not exclude a
portion of the bed M, which may even be quite a
considerable portion, being detached from the walls of the
duct 2 and being thrown onto the product P, completing the

coating thereof.

Moreover, in order to throw the coating material onto the
products P more effectively, it has been found advantageous
to bring about the oscillatory movement of the duct 2 (and
hence the movement of the motor 13) fairly abruptly so that
the duct 2 reaches the limit positions of its oscillatory
movement in the two senses, that is, the positions at which
the sense of rotation is changed, at a fairly fast speed.
Owing to the immediate stoppage of the movement, this
encourages the material M to be thrown away from the wall
of the duct 2 towards the products P by inertia.

Tests carried out by the Applicant have shown that, by
using a duct 2 which has an axial length of the order of 60

cm, and a diameter of about 10 cm, and which is kept

e
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.ure 1) and fromtop to bottom (Figure 3), respectively. Both of the ends 4a
arid 4b of the conveyor 4 project slightly relative to the sides of the
conveyor T. In particular, the output end 4b of the conveyor 4 projects
into the input end 2a of. the duct 2. The products P which fall onto the
conveyor pass of the conveyor 4 fromthe conveyor T are thus urged by the
conveyor 4 into the duct 2. The latter constitutes a kind of chute al ong
and within which the products P supplied to the input end 2a can fall until
t hey energe fromthe | ower out put end*2b. As will be expl ai ned further

bel ow, the downward novenent of the products P.within the duct 2 is not a
true rol % 1P8\fq??tl Anf éﬁgffeaoga?tb%tg °f Rfsd IR ithe herderaitats fed onto

the upst rRAMeNdpdaading Nene RO 341! 8Mhanner such & toimpart to
the duct 2 a rotational movement back and forth with an
amplitude of about 90°, at a frequency of 100
oscillations/minute, it is possible to make the products P
descend within a time interval of the order of about 3 - 4
seconds so that each product P is subjected to 100 cycles
of the reversal of the movement of the duct 2 during its
descent within the duct 2.

In these conditions, it has been found that the bed M
extends through an angle of the order of 120° within the
duct 2, relative to the principal axis X2. With
reference to products with diameters of about 20 mm covered
by an alimentary cream, the invention enables a firm and
compact coating to be formed without appreciable detachment
of the granular material M on the output conveyor O, with
a coating material M constituted by granules. In
particular, the granular component included in the coating
of the product has always been found, upon visual
inspection, to be intact without appreciable damage by
compression.

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 deprting from the scope of the

present invention.

I

ced

T

THIS U507 HAS BEEN
REPLAGED




» a, channel - shaped duct 6 (which is supplied according to criteria which will
become clearer fromthe following); this is in fact the granular material
used for coating the products P. This granular material forms, on the upper
conveyor pass of the conveyor 4, a carpet of a certain thickness (for
exanpl e, of the order of 0.5-1 cm onto which the products P discharged

fromthe output—end—Fo—of—the- conveyor T fall. The granular material in
guestion als duct 2 and, within the duct, forns a carpet M
of | oose g ma mmwlﬂﬂ ,’.tu ch, as 1t gradually slides towards the output
end 2b, covers thetl owersportion of the cavity of the duct 2 according to
criteria which will be

CLAIMS

1. A method of coating articles (P} with a loose coating
material (M) which is intended to adhere to the surfaces of
the articles (P}, characterized in that it comprises the

steps of:

~ feeding {4, 6} the loose material (M)} into a duct (2)
having a principal axis ({X2) so as to form a bed of the
loose material (M) in the duct (2},

- feeding (T, 4) the articles (P} to be coated into the
duct (2) so that the articles (P} are disposed on the bed
of loose material (M), and

- bringing about a rotational movement of the duct (2)
about the principal axis (X2) so as to cause a rolling
movement of the articles (P} on the bed (M) of loose
material, and to throw the locse material of the bed (M)
onto the articles (P}.

2. A method according to Claim 1, characterized in that it
comprises the step of keeping the duct (2) generally
inclined with an input end (2a} and an output end {2b) of
the duct disposed in upper and lower positions relative to
each other, respectively, so that, during the rotational
movement of the duct (2) about the principal axis (X2), the
articles {P) also perform a forward movement in the duct'
(2) from the input end {2a) towards the output end (2b).

3. A method according to Claim 1 or Claim 2, characterized

e
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6 described further below. It will suffice to note here that, because of

t he presence of—tte—bed—eofgranular material Mon the | ower portion of the
duct 2, the proguc s P do not roll/slide rapirdy—aleng-the duct 2 but, on

the con- trary, seemBapleasdegul ar downwa t he output end
s;_w‘mdl cat ed PIW mH dy coated (in
¢ ul

2b of the duct 2[{j
t he manner which bed bel ow) w th*gran , fall into

a further tubular duct 7 which is moyated in a fixed posi- tlon relative to
the framework 3. The duct is intended to deposit the products P on the

llover endnotyaybpgkeloPLtional movement is a back and fath movement .

4., A method according to one of Claims 1 to 3,
characterized in that it comprises the step of regqulating
the quantity of the loose material (M) in the bed in a
manner such that, in use, the bed (M) extends over an
angular portion of the duct (2) of the order of 120° with
reference to the principal longitudinal axis (X2).

5. A method according to Claim 3 and Claim 4, characterized
in that the back and forth angular movement has an amplitude
of the order of +45°.

6. A method according to Claim 3 or Claim 5, characterized
in that the back and forth movement is brought about at a
frequency of the order of 100 cycles/minute.

7. A method according to any one of Claims 1 to 6,
characterized in that the duct (2) is produced in the form
of a tubular duct.

8. A method according to any one of Claims 1 to 7,
characterized in that it comprises the step of providing
longitudinal ribs {16} on the internal wall of the duct (2)
for achieving a certain entrainment effect on the material

of the bed (M) during the rotational movement.

9. A method according to any one of Claims 1 to 8,
characterized in that it comprises the step of forming the
duct (2) with at least partially transparent walls.

THIS SHEET HAS B;E%‘j
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shovel conveyor 8 which is mounted on the framework 3 in a position beside
t he ‘duct 2 and-a#se-aL_an_LﬂgLLgation correspondi ng approxi mately to the

i nclination of e duct 2. The deposition of the products P on the con-
veyor 8 is usua uTLJHmeﬁmR&QCISE and secure U‘Tﬂﬁ?TKE#TTﬁﬁfﬁg~ef a
defl ector or cha :ﬂﬂ%;utput of the duct 7}{ineg

| .-. ts P
have passed t hr ouigl Buct 2 and the fixed dillE ﬂl mthus I n
the | ower portion of the Bwork 3 at the |ower efid bf %hé shove
bucket conveyor 8. As a result of the gémheral upward novement of the upper
active pass of the con- veyor 8, the coated products P are returned to the

upper porti ord of At heetieed cectorddag tte apputomedodf Cheimsit juttecodveyor O.
characterized in that it also comprises the steps of:

- picking up the articles {(P') coated with the loose
material and the material of the bed (M) at the output (2b)
of the duct (2},

-~ subjecting the articles {(P'} and the material of the bed
(M) to a screening action (10} so as to separate the coated
articles (P') from the material of the bed {M) in order to
return the material into the duct ({2).

11. A device for coating articles (P) with a loose coating
material (M) which is intended to adhere to the surfaces of
the articles (P), characterized in that it comprises:

- a duct (2) having a principal axis (X2) and defining a
path (K} of advance of the articles (P},

- supply means (4, 6} for feeding the loose material (M)
into the duct (2) so as to form a bed of the loose material
{M) in the duct (2},

- further supply means (T, 4) for feeding the articles (P)
to be coated into the duct (2) so that the articles (P} are
disposed on the bed of loose material {M), and

- motor means (13, 14) acting on the duct in order to bring
abut a rotational movement of the duct (2) about the
principal axis (X2) so as to bring about a rolling movement
of the.articles {P) on the bed (M} of loose material, and

[THIS SHEET HAS BEEN
F\I:TLI\C‘LD




The conwueyor 8 is also of generally known type and is conparable to the
buckRet or shover——conveyers—cur-_rently used, for exanple, for transporting
| oose materi- alsg.sych as sand, coal or even granular food products. The
coat ed products ;;'*-f: fclteplace r om t he con-~veyor 7 fatt—ontoe—t he shovel s
of the conveyor 8”’ 1l some of the begf ;'f - gigerial M The
speed of operati off ' HMle 1 is regul at edf] “lﬁ"ﬁﬁﬂu B on the size
of the device 1 - in coordination with the speed of opertatison*of the
conveyors T and O (nunber .of products ¥Bper unit of tinme), in a manner such
that two

to throw the loose material of the bed (M) onto the
articles (P).

12. A device according to Claim 11, characterized in that
it comprises a support structure (3, 11, 12} for keeping
the duct (2} generally inclined with an input end (2a},
associated with the further supply nmeans (T, 4), and an
output end (2b) of the duct, which are disposed in upper
and lower positions relative to each other, respectively,
so that, during the rotational movement of the duct (2)
brought about by the motor means (13, 14), the articles (P)
also perform a forward movement in the duct (2} from the
input end (2a) towards the output end (2b).

13. A device according to Claim 11 or Claim 12,
characterized in that the motor means (13, 14) impart a

back and forthrotational movement to the duct (2).

14. A device according to any one -of Claims 11 to 13,
characterized in that the supply means {4, 6) regulate the
quantity of loose material {M) in the bed in a manner such
that, in use, the bed (M) extends over an angular portion
of the duct (2) of the order of 120° relative to the

principal longitudinal axis (X2).

15. A device according to Claim 13 and Claim 14,
characterized in that the motor means (13, 14} impart to,
the duct (2) an oscillatory angular movement having an
amplitude of the order of 145°.

16. A device according to Claim 13 or Claim 15,

e e
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7:or three coa%ed—pﬁgducLs_EL_ijﬂl onto each shovel of the conveyor 8. At

t he"'upper end of the shovel conveyor 8, the prod ucts P fall onto a duct

or inclined plarféis oeh erally perf rid-1ike
structure. The d ﬂ is situated (s ﬂﬂ ﬁﬂﬂf 13 in
conbi nati on) fh the upper out 1 i&ovel

conveyor 8 and I mredi at e y a ove the channel - shaped duct 6. The products P
whi ch are di scharged fromthe conveyor 8 are thus retained on the duct or
pl ane 10 and transferred thereby, usualPy by gravity, towards the out put

conveyor 0. The granular material discharged fromthe conveyor
characterized in that the motor means {13, 14} bring about

the back and forth rotational movement of the duct (2} at a
frequency of the order of 100 cycles/minute.

17. A device according to any one of Claims 11 to 16,
characterized in that the duct (2) is tubular.

18. A device according to any one of Claims 1l to 17,
characterized in that the internal wall of the duct (2) has
longitudinal ribs (16) for achieving a certain entrainment
effect on the material of the bed (M) during the rotational

movement.

19. A device according to any one of Claims 11 to 18,
characterized in that the duct (2) has at least partially

transparent walls.

20. A device according to any one of Claims 11 to 19,

characterized in that it also comprises:

- conveyor means (7, 8, 9) associated with the output (2b)
of the duct (2) for picking up the articles (P'} coated
with the loose material and the material (M) of the bed,

- screening means (10) associated with the conveyor means
(8) for receiving the coated articles {P') and the material
of the bed (M) and separating the coated articles (P') from
the material of the bed (M), and

- recycling means (6} for returning the material of the bed

(M}, from which the coated articles (P'} are separated,
from the screening means (10} to the supply means {4).

THIS &t 1AS BEEN |
REPLACED




8 Yogether with the products P', however, passes through the holes in the
duct“or plane 10 and falls onto the channel -shaped duct 6 so as to be
transferred once nore to the input end 4a of the conveyor 4 in a general
recycling arrangenent. Naturally, it is useful periodically or continuously
to replenish the mass of the bed of gragglar material Min the
channel - shaped duct 6. This is to take count of the fact that a certain
fraction of the granular material adheres to the products P as a coating
layer and is therefore rempved fromaBETREGUY ce 1. This repl eni shment may be
effected either ope .torlgh pgggggly, by

&\
-

t he provi si oH
coatlng materlal

The articles (P) to be coated are passed into a tubular
duct (2) into which a bed (M) of loose coating material
is also fed. The duct, which is preferably inclined
with its input end (2a} in a higher position than its
output end (2b), 1is then subjected to an angular
rotational movement back and forth about its principal
axis ({X2). This movement causes the articles (P) to e
roll sideways on the bed (M) of coating material as they
descend along the duct {2), whilst the material is also
thrown onto the articles (P) being coated, particularly
as a result of the sudden changing of the sense of
rotation of the duct (2).

The preferred application is for the coating of food

products such as confectionery products.

(Figure 2}.
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opero.]id Hopper (not shown) above the channel - shaped duct 6 (or near the
upstream end of the con- veyor 4). The main characteristic of the device
according to the invention is that the duct 2 is not kept in a fixed posi-
tion relative to the franework 3 but, on the contrary, can performa
general oscillatory rotational novenen {iack and forth) about its
principal longitudinal axis X2 (see Fi équ 2). IS is usually

achi eved (see Figure 1 in particular)

m-is‘.s-éatﬂa«sBeeRRep

i
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by nnunf'ng‘the duct 2 on a cradle 11 which is sup- ported at the envi saged
angl e” i nclination on the framework 3, and by providing, at the two ends
of the cradle, pairs of rollers 12 on which the outer surface of the duct 2
s inarolling arrangenment The duct 2 is rotated, for exanple, by a )
tor 13 (such as an electric notor) dﬁ%ﬁ@sed on e framework, with a L
pul ley 14 ngsnted on its output shaft, ichis 6%?53?58‘5r0ng~an_axis X13,
parallel toftheaxis X2. A belt 15 extends around {This Shep and al so
around th'é'ﬁLTC‘G ) ; ?L&y

JIVe y DBringi ng about an oscillatory H‘ﬁﬁ‘ e ment
of the not or it 1'*3
rotational | n@y

W
o

t hus possible to inpart to thef
b&%k and forth

0

ot 25
.
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hg# iiffs X2. The anplitude and frequency of this oscillatory novenent
Adj usted by means of the control device 1 3a of the motor—t3—(Figure
aturally this is a control device of known type, thgGtiteria for the
prdduc- tion and operation of which are well-known to expggig

nd do not therefore require a detailgef,descrip- tion herf
(see also the sections of Figures 4 ), the duct 2 is
by a portion of tube of a material suc alastics material suitable for
contact with food products, for exarrplg‘a@.cratal i ne_ PVC or pol yethyl ene
tube, etc. The duct 2 is preferably forned in a ’m"d' 5

%




that it has transparent wi ndows or - even better - is fornmed wholly oﬁ‘;‘%‘;%“"
transparent material, to enable con- tinuous inspection of the coating o

t he prpducfs P which takes place within the duct 2. Again with reference to

Fi gures % to 6, it can be seen that longitudinal ribs 16 are préf 2]r¥__wr_1_ -
provi ded along the internal surface of the duct 2 and may exten §$@ y-thRe SHEE
generatrices of the duct 2 (which is cylindrical) or along heli

or may be of a diffenchisgtiPanD DEYILR S6HCEOABTRE SOt RE Eday
principle of the A LOOSE COATING MATERIAL

alj paths,
natfi doiily 1997

Description

The present invention relates to a method and to a
device for coating articles with a loose coating material
which is intended to adhere to the surfaces of the arti-
cles. '

The invention has been developed with particular
attention to its possible use in the food sector, for exam-
ple, for applying a coating of granular, edible material to
a product constituted by a spherical wafer casing con-
taining a creamy filling, possibly covered with chocolate
or other alimentary creams. In this type of use, the loose
material may be constituted by a granular material such
as, for example, chopped hazelnuts or aimonds, grated
coconut, sugar crystals, etc.

The solutions currently used in the art for the auto-
matic application of such a coating are derived from two
basic courses of action, thatis:

- solutions in which the products to be coated are
introduced into a container containing the loose
coating material, and :

- solutions in which the coating material is dropped
or thrown towards the products to be coated, which
advance on a conveyor line.

Exemplary of the first kind of solutions are the

arrangements disclosed, e.g., in GB-A-972 904, US-A-2

- 970 563 or US-A-3 381 658, this last-cited document
being the one after which the preambles of Claims 1
and 10 were patterned.

In both cases, the coating usually takes place in
several successive stages with intermediate rotation of
the products to cause the coating to extend as homoge-
neously as possible over the entire surface of the prod-
ucts.

his Sheet Has Been Replaced
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devi ce according to the invention, reference may use- full rﬁg’
sequence of drawings 4 to 6. It is assumed, for exanple, t aRr%Uproctuctutlﬁ- ET
is sup- plied to the inlet opening 2a of the duct 2 in thelc rat— positi o

of Figure 4, that is, with the product P situated instantareousiy in a7
central and synmetri cal position relatiwe to the generally jarcuate,

channel - shaped profile X which the bed of coating materi al JOoprs W t hi n
the duct 2 (also as a result of the continuous oscillatory venment

described below). As |Thdm8isnmftmmcoahnyunatquaiglsr ws@lly-rne~product P

i's exposed to the gRiMsaRd gzc\hhbgt@gr ﬁ]é“f‘é’cﬁ”ﬁﬁi tRé r@gugp% b back and forth
about the axis X2 whi gh causes side- ways

relative to the chdffed %F‘Pr‘é?feg&ytﬁia IW tFﬁ‘BE(fOPe{(g ple.a

so-called coating of chocolate or another edible cream)
which is kept in a softened state during the application
of the granular coating. After the application of the coat-
ing, the material sets (usually as a result of cooling) and
thus keeps the particles of the granular coating fixed to
the surface of the product coated.

in practice, various problems arise with the use of
the solutions of the prior art.

In the first place, it may quite easily be found that
the particles of the coating are held on the coated prod-
uct inadequately; although the particles of the loose
coating material adhere to the coated product initially,
they tend to separate therefrom upon the slightest
stress, for example, when the product is removed from
the coating station. This leads, on the one hand, to an
adverse effect on the appearance of the finished prod-
uct (the product is coated insufficiently and/or unevenly
in some parts) and, on the other hand, to the soiling of
the product-handling lines by fragments of coating
which have become detached from the product.

In the second place, the solutions according to the
prior art cannot operate satisfactorily when the coating
material is itself a generally delicate material, for exam-
ple, a granular mass of fragments of so-called meringue
(a product produced by the setting of an aerated, edible
mass based on egg white and food flavourings). This
occurs particularly when it is attempted to make the
coating material adhere more firmly to the product in
some way by a handling operation; in other words, when
they are pressed, even extremely lightly, materials such
as granules of meringue tend to crumble, giving rise to
the adverse effects mentioned above, particularly as
regards the sailing of the product-processing lines.

The object of the present invention is to provide a
solution which can solve the problems mentioned
above.



noving fromthe central region towards the side edges thereong ~afHd - torbei T o7
exposed to the effect of thrown gran- ular material; becausg of' t'he . .. .-
oscillatory novement of the duct 2, the material of the bed M|n f agt.. Ign?s
to be lifted and noved away fromthe walls of the duct 2 (par-|titdularly

the instantaneously uppernpst region of3the bed) in order tojfall. on the
product P like rain. The oscillatory nature of the novenent {see Fig- ures

5 and 6 in particul ar fccording e rthei present inventionh dhist okiedb s hard noverent——
of each product P géHigded bg vilifd ofa ma&ihodavieg Me fiirthet dhare i nterval

conprising several
causes the product

i ndi cated K i n Fi gur eAfurtfiee subjech

<l Al %ﬂ ”spi‘ﬁksﬁé‘ﬂ 25 1 hat schemti cally

the invenhon is a device having
the characteristics recited in Claim 10.

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

Figure 1 is a general perspective view of a device
formed according to the invention,

Figure 2 is a schematic view, on an enlarged scale,
showing, in greater detall, the operating principle of
the portion of the device indicated by the arrow Il in
Figure 1,

Figure 3 is a plan view of the device according to
the invention, observed along the arrow ! of Figure
|, and

Figures 4 to 6 are theoretical views sectioned on
the life IV-IV of Figure 2, showing, in even greater
detail, the general operating principle of the device
according to the invention.

In Figures 1 and 3, a device which can be used for
automatically applying a coating of loose material, typi-
cally constituted by an edible, granular materiai, to arti-
cles constituted, for example, by food products P, is
generally indicated 1.

The products P may be constituted, for example, by
products comprising spherical wafer casings with
créamy and pasty fillings covered by a thin layer of
chocolate or of a similar alimentary cream. A granular
food product such as, for example, chopped hazelnuts
or almonds, grated coconut, a mixture of meringue frag-
ments, efc. is to be applied to the products as a coating
material.

The food products P flow towards the device 1 on

"an upstream conveyor T constituted, for example, by a

motor-driven belt conveyor of a type widely known in the



duct 2. Various |oops or bends can thus be distin- guithed in . the dowward
path of the products P along the duct 2. These | oops or bend [S6f k 08 POk "RPQ"-T
the fact that, during its descent, each product P rolls along the bed M ™"
generally transversely and tangentially of the duct 2 (the tier transverse
and tangential should nat- urally be integpreted with referegnc i8 the 3

theoretical section planes of the duct 2 perpendicular to t axl.s X2)

This sideways rolling novenent is generally greatly predom nant relative to

the rolling novenent which is generally very snull. ang . takesplace.along
t he generag artin systemsg%r?![\e aulomatid packaging of food prod- -

ucts.

For an understanding of the invention, it suffices to
record that the conveyor T supplies the device 1 with a
flow of products P which advances generally from left to
right with reference to the viewpoints of Figures 1 to 3.

An output conveyor, indicated O, and structurally
similar to the input conveyor T, on the other hand, is
intended to pick up the coated products at the output of
the device 1 and then to advance them into a cooling
tunnel F (also of known type) . The adhesion of the
loose coating material applied in the device 1 to the
products P becomes firmer within the tunnel F This
result is usually achieved as a result of the cooling effect
of the tunnel! F: the products P are in fact supplied to the
device 1 from a coating (covering) station in which a
layer of an alimentary mass (chocolate cream, etc.)
which is soft and creamy when the products P enter the
device 1, is applied to the products P. The loose coating
material therefore adheres to the alimentary mass
which sets upon cooling in the tunnel F, anchoring the
mass of coating firmly to the product P. This takes place
according to general principles well-known in the art
which do not therefore need to be recited herein and
which, moreover, are not relevant for the purposes of an
wnderstanding of the invention.

The main element of the device 1 is constituted by
a tubular duct 2 which is supported on the framework 3
of the device 1 so as to be generally inclined to the hor-
izontal.

In practice, in the arrangement in which it is
mounted in the device 1, the duct 2 is generally inclined
at an angle of the order of about 15° to the horizontal so
as to have an upper input opening 2a and a lower output
or discharge opening 2b which is located in a generally
lower position than the input opening 2a.

A conveyor, indicated 4, typically a motor-driven
beit conveyor (of known type and structurally similar to
the conveyors T and O, except for its smaller size), is

disposed immediately below the output end To of the
conveyor T.




trices of the duct 2; in effect, it may be said that, rather thHan- reJ,-Jﬁmg—-_m
along the duct 2, the product P is entrained by the bed M of dgr &OLEIE . SHEET
material Which descends grad- ually along the duct. Thus, and jal se -beeause»--‘I

—+

of the presence of the ribs 16, the bed of granular naterial engﬁ{ iy 2007
general, to retain its position within thg duct, as can be segn i
conparison of Figures 4 to 6. Naturally, as already stated, thi s=genera

e _De()
Ty cven be quite a conshuEAARET B9 BaFEr dcAL e e PRREPme vt oot
the duct 2 and bei ng Ransovirthernosveys Ab(wbwtnrsmortsmut efl as Efﬁjeﬁihe coating
thereof. Mreover, i rbyogaestor-@riven BEit dihvest) Bdends Withaits direc-
tion of transportation perpendicular to the general direc-
tion of advance of the products P on the conveyor T,
below the output end To. The conveyor 4 can therefore
receive, on its conveyor pass, the products P which fall
from the input conveyor T at the output end thereof.
The upper conveyor pass of the conveyor 4 extends
horizontally between an input end 4a and an output end
4b, the terms “input” and "output" naturally referring to
the direction of advance of the products P which fall
onto the conveyor 4; from the viewpoints of Figures 1
and 3, this direction of advance is from left to right (Fig-
ure 1) and from top to bottom (Figure 3), respectively.
Both of the ends 4a and 4b of the conveyor 4
project slightly relative to the sides of the conveyor T. in
particular, the output end 4b of the conveyor 4 projects
into the input end 2a of the duct 2. The products P which
fall onto the conveyor pass of the conveyor 4 from the
conveyor T are thus urged by the conveyor 4 into the
duct 2. The latter constitutes a kind of chute along and
within which the products P supplied to the input end 2a
can fall until they emerge from the lower output end 2b.

As will be explained further below, the downward
movement of the products P within the duct 2 is not a
true rolling fall. In fact, a carpet of loose coating material
is fed onto the upstream end 4a of the conveyor 4 from
a channel-shaped duct 6 {which is supplied according to
criteria which will become clearer from the following);
this is in fact the granular material used for coating the
products P.

This granular material forms, on the upper conveyor
pass of the canveyor 4, a carpet of a certain thickness
(for example, of the order of 0.5-1 cm) onto which the
products P discharged from the output end To of the
conveyor T fall. The granular material in question also
falls into the duct 2 and, within the duct, forms a carpet
M of loose granular material which, as it gradually slides
towards the output end 2b, covers the lower portion of
the cavity of the duct 2 according to criteria which will be




onto the products P nore effectively, it has been found advant ageous to _
bring about the oscillatory novenment of the duct 2 (and he %? -t he. rmv-emant-»
of the notor 13) fairly abruptly so that the duct 2 reach héllmt gos

tions of its oscillatory novement in the two senses, that §sf the Boleors
at which the sense of rotation is changeg at a fai rIy fas é@d?.;@l\ﬁ%@ tio
the i nmedi at e stoppage of the novenent, this encourages th e-_rial M tio

be thrown away fromthe wall of the duct 2 towards the products P by
inertia. Tests carried out by the Applicant have shown that__Dhy using a

duct 2 which has an axial length of the order of 60 cmi and a di aneter of
about 10 cm and whi CledibeRPluriher 'belGd. RwiRSufiiee!td MitetHiRednger of 15[err]
to the hori -

because of the presence of the bed of granular material

M on the lower portion of the duct 2, the products P do

not roll/slide rapidly along the duct 2 but, on the con-

trary, perform a more regular downward movement.

At the output end 2b of the duct 2 the products, indi-
cated P, which are already coated {in the manner which
will be described below) with granular material, fall into
a turther tubular duct 7 which is mounted in a fixed posi-
tion relative to the framework 3. The duct is intended to
deposit the products P on the lower end of a bucket or
shovel conveyor 8 which is mounted on the framework 3
in a position beside the duct 2 and also at an inclination
corresponding approximately to the inclination of the
duct 2. The deposition of the products P’ on the con-
veyor 8 is usually made more precise and secure by the
positioning of a deflector or channel 9 at the output of
the duct 7. When the products P' have passed through
both the duct 2 and the fixed duct 7, they are thus in the
lower portion of the framework 3 at the lower end of the
shovel or bucket conveyor 8. As a result of the general
upward movement of the upper active pass of the con-
veyor 8, the coated products P' are returned to the
upper portion of the device 1, near the input end of the
output conveyor O,

The conveyor 8 is also of generally known type and
is comparable to the bucket or shovel conveyors cur-
rently used, for example, for transporting loose materi-
als such as sand, coal or even granular food products.

The coated products P’ which emerge from the con-

-veyor 7 fall onto the shovels of the conveyor 8 together
with some of the bed of granular material M. The speed
of operation of the device 1 is regulated - in dependence
on the size of the device 1 - in coordination with the
speed of operation of the conveyors T and O (number of
products P per unit of time), in a manner such that two



zontal, and by operating the notor 13 in a manner such as (o _inpart to_ the_ .

duct 2 a rotational

at a frequency of 100 oscillations/mnute, it is possible nake ,Lhe. .
products P descend within a time interval of the order of a out 3. 7:ihg:

seconds so that each product P is subjectzed to 100 cycl es lof thé ve'ré%l
of the novenent of the duct 2 during its descent within tHhe duct..2 !
these conditions, it has been found that the bed M extends through an angle
of the order of 120 within the duct 2, relative to the prikReipal—arts—t—-1

Wth refer-

nmovenent back and forth with an anpli tuplg- 0l abOt;tt 907

or three coated products P’ fall onto each shovel of the
conveyor 8.

At the upper end of the shovel conveyor 8, the prod-
ucts P’ fall onto a duct or inclined plane 10 having a gen-
erally perforated or grid-like structure. The duct or plane
10 is situated (see Figures 1 and 3 in combination)
immediately beneath the upper output end of the shovel
conveyor 8 and immediately above the channel-shaped
duct 6. The products P' which are discharged from the
conveyor 8 are thus retained on the duct or plane 10
and transferred thereby, usually by gravity, towards the
output conveyor O.

The granular material discharged from the conveyor
8 together with the products P', however, passes
through the holes in the duct or plane 10 and falls onto
the channel-shaped duct 6 so as to be transferred once
more to the input end 4a of the conveyor 4 in a general
recycling arrangement.

Naturally, it is useful pericdically or continuously to
replenish the mass of the bed of granular material M in
the channel-shaped duct 6. This is to take account of
the fact that a certain fraction of the granular material
adheres to the products P as a coating layer and is
therefore removed from the device 1.

This replenishment may be effected either by a
pericdic intervention by an operator or, possibly, by the
provision of an automatically- or semiautomatically-
operated hopper (not shown) above the channel-
shaped duct 6 (or near the upstream end of the con-
veyor 4},

The main characteristic of the device according to
the invention is that the duct 2 is not kept in a fixed posi-
tion relative to the framework 3 but, on the contrary, can
perform a general oscillatory rotational movement (back
and forth) about its principal longitudinal axis X2 (see
Figure 2).
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by mounting the duct 2 on a cradle 11 which is sup-
‘ported at the envisaged angle of inclination on the
framework 3, and by providing, at the two ends of the
cradle, pairs of rollers 12 on which the outer surface of
the duct 2 bears in a rolling arrangement.

The duct 2 is rotated, for exampie, by a motor 13
(such as an electric motor) disposed on the framework,
with a putley 14 mounted on its output shaft, which is
oriented along an axis X13, paraliel to the axis X2. A
belt 15 extends around this pulley and also around the
duct 2. .

By bringing about an oscillatory rotational move-
ment of the motor 15 it is thus possible to impart to the
duct 2 a general rotational movement back and forth
about the axis X2.

The amplitude and frequency of this oscillatory
movement can be adjusted by means of the control
device 13a of the motor 13 (Figure 1); naturally this is a
control device of known type, the criteria for the produc-
tion and operation of which are well-known to experts in
the art, and do not therefore require a detailed descrip-
tion herein.

Preferably, (see also the sections of Figures 4 to 6),
the duct 2 is constituted simply by a portion of tube of a
material such as a plastics material suitable for contact
with foed products, for example, a crystalline PVC or
potyethylene tube, etc.

The duct 2 is preferably formed in a manner such
that it has transparent windows or - even better - is
formed wholly of a transparent material, to enable con-
tinuous inspection of the coating of the products P
which takes place within the duct 2.

Again with reference to Figures 4 to 6, it can be
seen that longitudinal ribs 16 are preferably provided
along the internal surface of the duct 2 and may extend
along the generatrices of the duct 2 (which is cylindrical)
or along helical paths, or may be of a different shape.
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In order to describe the operating principle of the
device according to the invention, reference may use-
fully be made to the sequence of drawings 4 to 6.

It is assumed, for example, that a product P is sup-
plied to the inlet opening 2a of the duct 2 in the central
position of Figure 4, that is, with the product P situated
instantaneously in a central and symmetrical position
relative to the generally arcuate, channel-shaped profile
X which the bed of coating material M adopts within the
duct 2 (also as a result of the continuous oscillatory
movement described below). As it descends within the
duct (Figure 5), the product P is exposed to the general
oscillatory movement of the duct 2 back and forth about
the axis X2 which causes the product P both to roll side-
ways relative to the channel formed by the bed M (thus
moving from the central region towards the side edges
thereof), and to be exposed to the effect of thrown gran-
ular material; because of the oscillatory movement of
the duct 2, the material of the bed M in fact tends to be
lifted and moved away from the walls of the duct 2 (par-
ticularly in the instantaneously uppermost region of the
bed) in order to fall on the product P like rain.

The oscillatory nature of the movement (see Fig-
ures 5 and 6 in particular), together with the fact that the
downward movement of each product P along the duct
2 takes place within a time interval comprising several
cycies of oscillations back and forth about the axis X2,
causes the product P to follow a zig-zag path such as
that schematically indicated K in Figure 2, within the
duct 2. Various loops or bends can thus be distin-
guished in the downward path of the products P along
the duct 2. These loops or bends correspond to the fact
that, during its descent, each product P rolls along the
bed M generally transversely and tangentially of the
duct 2 {the terms fransverse and tangential should nat-
urally be interpreted with reference to the theoretical
section planes of the duct 2 perpendicular to the axis
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ng This sideways rolling movement is generally greatly
predominant relative to the rofling movement which is
generally very small and takes place along the genera-
trices of the duct 2; in effect, it may be said that, rather
than rolling along the duct 2, the product P is entrained
by the bed M of granular material which descends grad-
ually along the duct.

Thus, and also because of the presence of the ribs
16, the bed of granular material M tends, in general, to
retain its position within the duct, as can be seen from a
comparison of Figures 4 to 6. Naturally, as already
stated, this general position-retention effect does not
exclude a partion of the bed M, which may even be quite
a considerable portion, being detached from the walls of
the duct 2 and being thrown onto the product P, com-
pleting the coating thereof.

Moreover, in order to throw the coating material
onto the products P more effectively, it has been found
advantageous {o bring about the oscillatory movement
of the duct 2 (and hence the movement of the motor 13)
fairly abruptly so that the duct 2 reaches the limit posi-
tions of its oscillatory movement in the two senses, that
is, the positions at which the sense of rotation is
changed, at a fairly fast speed. Owing to the immediate
stoppage of the movement, this encourages the mate-
rial M to be thrown away from the wall of the duct 2
towards the products P by inertia.

Tests carried out by the Applicant have shown that,
by using a duct 2 which has an axial fength of the order
of 60 cm, and a diameter of about 10 cm, and which is
kept inclined at an angle of the order of 15° to the hori-
zontal, and by operating the motor 13 in a manner such
as to impart to the duct 2 a rotational movement back

‘and forth with an amplitude of about 90°, at a frequency

of 100 oscillations/minute, it is possible to make the
products P descend within a time interval of the order of
about 3 - 4 seconds so that each product P is subjected
to 100 cycles of the reversal of the movement of the
duct 2 during its descent within the duct 2.

.

the articles (P) also performa forward rmverrent



fromthe input end (2a) towards the output end (2b). 13 3,-A-net.hod..

according to one of Claims 1 or 2, char- acterized in that i{ gEMprises; t't]g_gg
step of regulating the quantity of the | oose materi al (M in
manner such that, in use, the bed (M extends over an angul a
the duct (2) of the order of 120[err] witRhsreference to the
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in these conditions, it has been found that the bed
M extends through an angle of the order of 120° within
the duct 2, relative to the principal axis X2. With refer-
ence to products with diameters of about 20 mm cov-
ered by an alimentary cream, the invention enables a
firm and compact coating to be formed without appreci-
able detachment of the granular material M on the out-
put conveyor O, with a coating material M constituted by
granules. In particular, the granuiar component inciuded
in the coating of the product has always been found,
upon visual inspection, to be intact without appreciable
damage by compression.
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A method of coating articles (P) with a loose coat-
ing material (M) which is intended to adhere to the
surfaces of the articles (P) comprising the steps of:

- feeding (4, 6) the loose material (M) into a duct
{2) having a principal axis

- feeding (T, 4) the articles (P) to be coated into
the duct (2), and

- bringing about a rotational movement of the
duct (2) about the principal axis (X2)

characterized in that:

- the loose material (M) is fed into the duct (2) so
as to form a bed of the loose material (M) in the
duct (2),

- the articles (P) are disposed on the bed of
loose material (M) whereby said rotational
movement causes a rolling movement of the
articles (P) on the bed (M) of loose material
and the loose material of the bed (M) is thrown
onto the articles (P), and in that the rotational
movement is a back and forth movement.

A method according to Claim 1, characterized in
that it comprises the step of keeping the duct (2)
generally inclined with an input end (2a) and an out-
put end (2b) of the duct disposed in upper and
lower positions relative to each other, respectively,

" so that, during the rotational movement of the duct

(2) about the principal axis (X2), the articles (P)
also perform a forward movement in the duct (2)
from the input end (2a) towards the output end (2b).
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3. A method according to one of Claims 1 or 2, char-
acterized in that it comprises the step of regulating

the quantity of the foose material (M) in the bed in

a

manner such that, in use, the bed (M) extends over
an angular portion of the duct (2) of the order of
120° with reference to the principal longitudinal axis

(X2).

4. A method according to Claim 2 and Claim 3, char-
acterized in that the back and forth angular move-

ment has an amplitude of about 90°.

5. A method according to Claim 1 or Claim 4, charac-
terized in that the back and forth movement is
brought about at a frequency of the order of 100

cycles/minute.

6. A method according to any one of Claims 1 to

S

characterized in that the duct (2) is produced in the

form of a tubular duct.

7. A method according fo any one of Claims 1 to 6,
characterized in that it comprises the step of provid-
ing longitudinal ribs (16) on the internal wall of the
duct (2) for achieving a certain entrainment effect
on the material of the bed (M} during the rotational

movement.

8. A method according to any one of Claims 1 to 7,
characterized in that it comprises the step of form-
ing the duct (2) with at least partiatly transparent

walls.

9. A method according to any one of Claims 1 to 8,
characterized in that it also comprises the steps of:

- picking up the articles (P') coated with the
loose material and the material of the bed (M)
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- subjecting the articles (P") and the material of
the bed (M) to a screening action (10) so as to
separate the coated articles (P') from the mate-
rial of the bed {M} in order to return the material

into the duct (2).

10. Adevice for coating articles (P) with a loose coating
material (M) which is intended to adhere to the sur-

faces of the articles {P), comprising:

- a duct (2) having a principal axis (X2) and
defining a path (K) of advance of the articles

(P).

- supply means (4, 6} for feeding the loose mate-

rial (M) into the duct (2),

- further supply means (T, 4) for feeding the arti-
cles (P) to be coated into the duct (2), and
- motor means (13, 14) acting on the duct in
order to bring about a rotational movement of
the duct (2) about the principat axis (X2}

characterized in that:

-  said supply means (4, 6) are arranged in order
to feed, in use, the loose material into the duct
(2) so as to form a bed of the loose material (M)

in the duct (2),

- said further supply means (T, 4) feed the arti-
cles on the bed of icose material (M) and
- the motor means (13, 14) impart in use a back
and forth rotational movement to the duct (2) so
as to bring about a rolling movement of the arti-
cles (P) on the bed (M) of loose material, and to
throw the loose material of the bed (M) onto the

articles (P).
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11. A device according to Claim 10, characterized in
that it comprises a support structure (3, 11, 12) for
keeping the duct (2) generally inclined with an input
end (2a), associated with the further supply means
(T, 4), and an output end (2b) of the duct, which are
disposed in upper and lower positions relative to
each other, respectively, so that, during the rota-
tional movement of the duct (2) brought about by
the motor means (13, 14), the articles (P} also per-
form a forward movement in the duct (2) from the
input end (2a) towards the output end (2b).

12. A device according to Claim 10, characterized in
that the motor means (13, 14) are arranged in order
to impart to the duct (2) an oscillatory angular
movement having an amplitude of about 90°.

13. A device according to Claim 10 or Claim 12, char-
acterized in that the motor means (13, 14) bring
about the back and forth rotational movement of the
duct (2) at a frequency of the order of 100
cycles/minute.

14. A device according to any one of Claims 10 to 13,
characterized in that the duct (2) is tubular.

15. A device according to any one of Claims 10 to 14,
characterized in that the internal wall of the duct (2)
has longitudinal ribs (16) for achieving a certain
entrainment effect on the material of the bed (M)
during the rotational movement.

16. A device according to any one of Claims 10 to 15,
characterized in that the duct (2) has at least par-
tially transparent walls.



throw the | oose material of the bed (M onto the articles (P). 15 11. A

device according to Caim10, characterized in that it co
structure (3, 11, 12) for keeping the duct (2) generally i
i nput end (2a), associated with the further supply neans (T, |
out put end (2b) of the duct, which are digsposed in upper and

4. support |

rﬁ,iﬁ A support
clPEhed Wit h an =
Ay, and an

ofeer LY 1397

ng the rota-

positions relative to each other, respectively, so that, duri
tional novenent of the duct (2) brought about by

17. A device according to any one of Claims 10 to 16,
characterized in that it also comprises:

- conveyor means (7, 8, 9) associated with the
output (2b) of the duct (2) for picking up the arti-
cles (P') coated with the loose material and the
material (M} of the bed,

- screening means (10) associated with the con-
veyor means (8) for receiving the coated arti-
cles (P) and the material of the bed {M) and
separating the coated articles (P") from the
material of the bed (M), and

- recycling means (6) for returning the material of
the bed (M), from which the coated articles (P')
are separated, from the screening means (10)
to the supply means (4).
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A METHOD AND A DEVICE FOR COATING ARTICLES WITH A LOOSE
COATING MATERIAL

Description

The present invention relates to a method and to a
device for coating articles with a loose coating material
which is intended to adhere to the surfaces of the arti-
cles.

The invention has been developed with particular
attention to its possible use in the food sector, for exam-
ple, for applying a coating of granular, edible material to
a product constituted by a spherical wafer casing con-
taining a creamy filling, possibly covered with chocolate
or other alimentary creams. In this type of use, the loose
material may be constituted by a granular material such
as, for exampie, chopped hazelnuts or almonds, grated
coconut, sugar crystals, etc.

The solutions currently used in the art for the auto-
matic application of such a coating are derived from two
basic courses of action, that is:

- solutions in which the products to be coated are
introduced into a container containing the loose
coating material, and :

-  solutions in which the coating material is dropped
or thrown towards the products to be coated, which
advance on a conveyor fine.

Exemplary of the first kind of solutions are the
arrangements disclosed, e.g., in GB-A-972 904, US-A-2
970 563 or US-A-3 381 658, this last-cited document
being the one after which the preambles of Claims 1
and 10 were patterned.

In both cases, the coating usually takes place in
several successive stages with intermediate rotation of
the products to cause the coating to extend as homoge-
neously as possible over the entire surface of the prod-

ucts. REPLACELENT SHEET
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ABSTRACT

A method and a device for coating articles with a loose

coating material

The articles (P) to be coated are passed into a tubular
duct (2) into which a bed (M) of loose coating material
is also fed. The duct, which is preferably inclined
with 1its input end {(2a) in a higher position than its
output end (2b), is then subjected to an angular
rotational movement back and forth about its principal
axis (X2). This movement causes the articles (P) to
roll sideways on the bed (M) of coating material as they
descend along the duct (2}, whilst the material is also
thrown onto the articles (P) being coated, particularly
as a result of the sudden changing of the sense of
rotation of the duct (2}.

The preferred application is for the coating of food
products such as confectionery products.

{Figure 2) .-
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